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SELECTING THE BEST SEMICONDUCTOR

Selecting the best semiconductor for a given application can pose a significant
challenge. To simplify the task in selecting a “‘best” transistor, diode or other device
for new designs, this book'’s selection tables include all popular Motorola semicon-
ductor devices and applications. These guides permit a quick comparison of the
preferred devices, and a pre-selection of semiconductors that are most suitable.

The selection tables are arranged to highlight the prime selection criteria in easy-
to-use order. Since the important characteristics depend on the type of device, the
selection tables take different forms. In silicon rectifiers, for example, peak reverse
voltage, and average forward current are the basic criteria, and the devices are listed
in order of these ratings. For other devices, such as transistors, other important
characteristics or suggested applications are specified in their particular section.

The selection tables include only basic specifications. For complete information
contact your nearest Motorola sales office or franchised distributor.
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INTEGRATED CIRCUITS

MOS INTEGRATED CIRCUITS

Motorola’s MOS Lines range from standard SSI to MSI and LS| functions. Most
- devices are available in two temperature/voltage ranges, and in both plastic and
ceramic packages. Over 200 different devices are offered.

The two major MOS lines include complementary MOS (McMOS) and NMOS
Circuits.

The McMOS family is available in a wide variety of basic and complex logic
functions at medium speeds and very low power dissipation.

The NMOS products include the M6B00 microcomputer components and an
array of memory devices. RAMs, ROMs, Character generators, and unigue micro-
computer parts, such as Peripheral Interface Adapter (PIA), Asynchronous Com-
munications Interface Adapter (ACIA), and MODEM are part of this series.
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VM©S  THE M6800 MICROCOMPUTER FAMILY MOS

M6800 MICROCOMPUTER FAMILY

BLOCK DIAGRAM

The M6800 family of parts has been designed to set the standard
for microcomputer system architecture. The family provides total-

MCE800 system building functions, yet is designed with the flexibility to
Microprocessor allow growth. Programmable logic is designed to replace hardwired
logic and costly custom microcomputer functions.
ey ® Minimum System Approach
MCME832 ® Powerful Ins_tructlons
Read Only e Comprehensive Support:
Memory Systems Development Tools
MCME810A Software
Random Documentation
Access Applications Aid
Memaory
MCe820
Peripheral
Interface
Adapter
MCB850
Cor icati - MCBE860 CERAMIC PACKAGE
Interface ] Modem CASE 699
Adapter
MCe852# MCE862#
i
Synchronous Modulator
Serial Data - MCEBE3#
D dul
e e el CERAMIC PACKAGE
Address Data CASE 684
Bus Bus
FUNCTIONS AND CHARACTERISTICS
Function Type Case Comments _!

Microprocassor MC6E800L 699 Monolithic B-bit MPU forming the central control function for the M6800
family, Bi-directional data bus, 8-bit parallel processing, 16-bit address bus
capable of addressing 65K bytes of memory, 72 instructions, DMA and
mult_i_ela processor capability. :

Peripheral Interface Adapter MC6820L 699 Interfaces MPU to peripherals through two 8-bit bi-directional peripheral
data buses and four control lines, Programmed by the MPU during system
initialization,

Asynchronous Communications MCE850L 684 Provides the data formatting and control to interface sarial asynchronous

Interface Adapter data communications information to bus organized systems. Programmable
control register provides variable word lengths, clock division ratios, transmit
control, receive control, and interrupt control.

Synchronous Serial Data Adapter# MC6852L# 684 Provides a bi-directional interface for simultaneously transmitting and
receiving standard synchronous communications characters. Programmable
control for variable word lengths, synchronization, and interrupt.

Digital Modam MCe8680L 684 Provides necessary modulation, demodulation and supervisory control to
implement serial data communications link, over voice-grade channel,
utilizing FSK at bit rates to 600 bps.

2400 bps Digital Modulator # MCB862L # 684 Provides necessary modulation and control to implement serial data com-
munications link, over voice-grade channel, utilizing DPSK at bit rates of
1200 or 2400 bps. S

2400 bps Digital Demodulator# MCE863L# 684 Provides necessary demodulation and control to implement serial data

communications link, over voice-grade channel, utilizing DPSK at bit rates
of 1200 or 2400 bps.

#To be announced.



THE M6800 MICROCOMPUTER FAMILY (continued)

Access Power
Device No. of Time Supplies No. of

No. Bits Description Organization | (ns max) w) Pins Case
RANDOM ACCESS MEMORIES (Silicon Gate NMOS)
MCME810A 1024 Static 128 x 8 500 +5 24 684
MCM68111A#| 1024 | Static, Common 1/O and Output Disable 256 x 4 450 +5 18 680, 707
MCMB8112A# 1024 Static, Common 1/O 256 x 4 450 +5 16 620, 648
MCMEB15A# 4096 | Dynamic 4096 x 1 300 +12, 45, -5 22 677,708
MCM6E815A2#| 4096 | Dynamic 4096 x 1 200 +12, +5, -5 22 677,708
READ ONLY MEMORIES (Silicon Gate NMOS unless otherwise noted)
MCMB830A* 8192 | Mask-Programmable 1024 x 8 500 +5 24 684
MCM68317*# | 16384 | Mask-Programmable 2048 x B 500 +5 24 684
MCME832* t 16384 | Mask-Programmable 2048 x 8 550 +12, +5, -5 24 684
MCMB8708+# 8192 | Alterable 1024 x B 500 +12, +5, -6 24 TBA

*Mask-programmable ROMs are manufactured according to a bit-pattern supplied by the customer. A special device number (SCMxxxx] is
igned to each individual pattern.

#To be announced

T Metal Gate NMOS

-
18
1
L SUFFIX P SUFFIX L SUFFIX L SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
CASE 620 CASE 648 CASE 677 CASE 680

1

L SUFFIX P SUFFIX
CERAMIC PACKAGE P SUFFIX PLASTIC PACKAGE
CASE 684 PLASTIC PACKAGE CASE 708
CASE 707

M6800 SYSTEM SUPPORT

Numerous semiconductor devices are available to enhance the capabilities of the M6800 Family of integrated circuits.
Among these, the following should be given special attention (characteristics are given in the indicated section of this
Master Selection Guide):

NMOS Random Access Memories Various sizes and types of MOS memories are available to supplement those in

NMOS Read Only Memories the MBB00 Family.

MEGALOGIC LSI These computer-oriented products are a natural complement for MPU- based systems.

Linear Interface Circuits A broad spectrum of interface circuits will be of particular interest to microcomputer
system designers.

McMOS Integrated Circuits Many of the newer McMOS devices are specialized functions which fit specific needs
of microcomputer systems.

MPU Clock Buffer The MPQ6842 provides the requirements of the clock buffer for ¢1 and $2 inputs

(Multiple Transistor) of the MPU

In addition to the categories listed, Two-Phase Clocks (MC6870A, MCE8708, and MC6871A) are available from Motorola Inc.,
Component Products Department, 25653 North Edgington, Franklin Park, lllinois 60131.



M6800 SYSTEM SUPPORT (continued)

M6800 SUPPORT HARDWARE

EXORciser

Evaluation Module

EXORdisk
EXORtape

EXORciser Ability to emulate a user’s system makes the EXORciser an efficient and economical
means for development of MGBOO Microprocessor Systems. The optional modules can
be arranged to represent the user’'s proposed system, optional Resident Software permits
editing, assembling, and modification of programs.

Evaluation Module This complete board has all of the M6800 Family devices for ease of parts evaluation. It
can be used 10 run simple programs for familiarization with the system as well as evaluation
prior to actual system development with the EXORciser.

EXORdisk The EXORdisk (Motorola’s floppy disk) speeds up microcomputer program development;
it is many times faster than teletype or paper tape.

EXORtape The EXORtape (Motorola's high-speed paper tape reader) provides high-speed reading of
paper tape for efficient program loading, editing, and assembling,

M6800 SUPPORT SOFTWARE

Compatible software is available in a variety of forms:

Resident Software

Used with the EXORciser or Evaluation Module, this package consists of the Editor — for
editing operations on lines or character strings — and the Assembler — which uses a two
pass operation to produce listing and object tape.

Commercial Timesharing

MEB00 sof tware is available on several commercial timesharing services. As circumstances
indicate, others will be added.

Host Computer Software

Two software packages are available for host computers:
1. Standard package, normally supplied by vendors;
2. Full capability package, pre-tailored 1o customer,

1-4




M@S RANDOM ACCESS MEMORIES M@g

Random Access Memories are useful wherever temporary storage is required.
They find application in large mainframe memory systems, minicomputers, and con-
ventional digital control circuits.

RAMs which are specifically intended for use with the M6800 Microcomputer
Family are shown in another table.

Device No. of
No. Bits Description
SILICON GATE NMOS
mMmcm2102* 1024 | Static 1024 x 1 1000 +5 16 620, 648
MCcM2102-1* 1024 | Static, High Speed 1024 x 1 500 +5 16 | 620, 648
Mcm2102-2* 1024 | Static 1024 x 1 650 +5 16 | 620, 648
MCM2102A* 1024 Static, Very High Speed 1024 x 1 350 +5 16 620, 648
MCM2102A2* | 1024 | Static, Very High Speed 1024 x 1 250 +5 16 620, 648
MCM2102A4* | 1024 | Static, Very High Speed 1024 x 1 450 +5 16 620, 648
MCM2111A* 1024 | Static, Common 1/0 and Output Disable 256 x 4 350 +5 18 680, 707
MCM2111A2* 1024 | Static, Common 1/0 and Output Disable 256 x 4 250 +5 18 680, 707
MCM2111A4° | 1024 | Static, Common I/0 and Output Disable 256 x 4 450 +5 18 680, 707
MCM2112A* 1024 | Static, Common 1/O 256 x 4 3s0 +5 16 620, 648
MCM2112A2* | 1024 | Static, Common 1/O 256 x 4 250 +5 16 | 620, 648
MCM2112A4° | 1024 | Static, Common 1/O 256 x 4 450 +5 16 | 620, 648
MCME604 4096 Dynamic 4096 x 1 350 +12, 45, -5 16 690, 648
MCM6604-2 4096 | Dynamic 4096 x 1 250 +12, +5, -5 16 | 690, 648
MCM6604-4 4096 | Dynamic 4096 x 1 300 +12, +5, -5 16 | 690, 648
MCME605A 4096 Dynamic 4096 x 1 300 +12,45,-5 22 677,708
MCMB605A1 4096 | Dynamic 4096 x 1 150 +12, 45, =5 22 | 677,708
MCMB605A2 4096 | Dynamic 4096 x 1 200 +12, +5, -5 22 677,708
MCM6G616* 16384 | Dynamic 16384 x 1 350 +12, 45, -5 16 TBA
METAL GATE CMOS
MCM14505A 64 | Static, -55 to +125°C 64 x 1 550# +310 +18 14 632
MCM14505C 64 | Static, -40 10 +85°C 64 x 1 650% +4.5 10 +16 14 | 632,646
MCM14537A 256 | Static, -55 10 +125°C 256 x 1 4000# +3 1o +18 16 690
MCM14537C 256 | Static, -40 10 +85°C 256 x 1 6000# +4.5 10 +16 16 690
MCM14552A 256 | Static, 55 to +125°C 64 x 4 3000# +3 10 +18 24 684
MCM14552C 256 | Static, -40 to +85°C 64 x 4 6000# +4.5 to +16 24 | 684, 709
*To be announced #Measured with Vpp = 5V, Ta = 25°C
| 14 16

1870 b 1l 1

L SUFFIX L SUFFIX P SUFFIX P SUFFIX L SUFFIX L SUFFIX

CERAMIC PACKAGE CERAMIC PACKAGE PLASTIC PACKAGE PLASTIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
CASE 620 CASE 632 CASE 646 CASE 648 CASE 677 CASE 680

24
1
1
L SUFFIX L SUFFIX P SUFFIX P SUFFIX P SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE PLASTIC PACKAGE PLASTIC PACKAGE PLASTIC PACKAGE
CASE 684 CASE 690 CASE 707 CASE 708 CASE 709
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MOS

READ ONLY MEMORIES mﬂ@g

Motorola's Read Only Memories include both pre-programmed memories and mask-
programmable memories for custom applications.

The character generators are useful in CRT displays as well as in digital printers. To-
gether with the code converters, which facilitate interface circuitry when going from one
character standard to another, they provide a wide choice of devices for data display
systems. ROMs are also available to provide the rhythm patterns for electronic organs.

ROMs which are specifically intended for use with the M6800 Microcomputer Fam-
ilv are shown in another table,

Access Power
Device No. of Time Supplies No. of
No. Bits Description Organization | (ns max) ) Pins Case
METAL GATE NMOS
MCMB550* 7168 Mask-Programmable, Static, Rhythm 16 Patterns of teye = +15, +5, -3 40 699, 711
24 or 32 Beats 1ms
MCM6560* 8192 | Mask-Programmable, Addressable 1024 x 8 or 350 +12, 45, -3 24 684, 709
2048 x 4
Pre-Programmed Standard Memories:
MCMGE561 Binary Code Converter 1024 x 8
MCMB562 Binary Code Converter 1024 x 8
MCME570* I 8192 l Mask -Programmable 9 x 7 Character 128c x (9 x 7) 500 +12, +5, -3 24 684, 709
Generator, Horizontal Scan,
Shift Capability
Pre-Programmed Standard Memories:
MCME571 ASCII Characters and Greek, Shifted
MCM6E57 1A ASCII Characters and Greek, Shifted
MCME572 ASCII and Greek, Not Shifted
MCMB573 Japanese Characters, Not Shifted
MCMB574 Math Symbols and Pictures, Shifted =
MCMB575 Alphanumeric Control Characters, Shifted
MCME576 British Standard Characters, Shifted
MCME577 German Standard Characters, Shifred
MCME578 French Standard Characters, Shifted
MCMB579 General European Standard Characters, Shifted
MCME580° | 8192 I Mask-Programmable 7 x 9 Character 128c x (7 x9) | 400 #12, 45, -3 24 | 684,709
Generator, Vertical Scan, Shift
Capability
Pre-Programmed Standard Memories:
MCMB581 ASCIl Characters and Greek, Shifted
MCMGE583 Japanese Characters, Not Shifred
MCMB590* ] 16384 I Mask -Programmable, Static 2048 x 8 800 +12,.4#5, -3 24 684
Pre-Programmed Standard Memory:
MCMBE591 Universal Code Converter
METAL GATE CMOS
MCM14524A* | 1024 | Mask Programmable, - 55 to +125 C 256 x 4 2650% +310+18 16 620
MCM14524C* 1024 | Mask Programmable, -40 to +85 C 256 x 4 3975# +4.5 10 +16 16 620, 648

*Mask-programmable ROMs are manufactured according to a bit-pattern supplied by the customer. A special device number (SCMxxxx) is assigned
o

to each individual pattern.

L SUFFIX
RAMIC PACKAGE
CASE 620

#Measured with Vpp = t6 V, Ty =25 C

24

P SUFFIX
PLASTIC PACKAGE
CASE 648

24

P SUFFIX Pre,

PLASTIC PACKAGE
CASE 709
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CASE 711
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CASE 699



MeMOS INTEGRATED CIRCUITS MeMOS

MC14000 and MC14500 Series Complementary MOS

14 "
16 14 1
1 L SUFFIX 1 L SUFFIX 1 P SUFFIX P SUFFIX

CERAMIC PACKAGE CERAMIC PACKAGE PLASTIC PACKAGE PLASTIC PACKAGE
CASE 620 CASE 632 CASE 646

CASE 648

The McMOS series of monolithic integrated logic circuits is
designed to provide the system design engineer with a medium-speed
integrated circuit family which approaches the ideal in performance. \
The low power dissipation and flexible power supply requirements o
of this family of devices greatly simplify power supply design, and

the high noise immunity and large fanout capability reduce parts L SUFFIX
count and simplify printed circuit board layout. C“A:;:gp::au“
All devices may also be obtained in chip form for the manufac-
turer of hybrid microcircuits. 1
P SUFFIX
FEATURES L SUFFIX PLASTIC PACKAGE
CERAMIC PACKAGE CASE 709
® Quiescent Power Dissipation = CASE 690
10 nW/pkg typical for Gates —
. : = Function Type
® High Noise Immunity = Triple Gate MC14501 | 620,648
45% of Vpp typical (Dusi 4-Input NAND Gate and 2-Input
. A a4 NOR/OR Gate or B-1nput AND/NAND Gatel
® Single or Multiple Supply Operation Strobed Hax Inverter/Buffer — |mciasoz_| 620648
— Positive or Negative B4 8it Static Random Access Memory MCM14505 | 632,646
e Fan-out —>>50 Dua! Expandable AND-OR-INVERT Gate MC14508 620,648
CQuad COR Gate MC14507 632,646
® Output Logic Excursion Dual 4.8it Latch MC14508 | 684,709 |
Independent of Fan-out BCD Up/Down Counter MC14510 | 620.648
: " BCD-ToS, o Latch/ TOriver MC14511 | 620,648
® Diode Protection on All Inputs B-Channel Data Selector MC14512 | 620,648
4.8it Latch/4 to 16 Line Decoder (High) MC1a514 684,709
Vpp " 3.0 Vide to 18 Vide, T, = -559C 10 +125°C for AL Suffix 48t Latch/4 10 16 Line Decoder [Low! MC14515 | 684,709
Vpp = 3.0 Vdc 1o 16 Vdc, T4 = -40°C 1o +85°C for CL/CP Suffix Sinary Up/Down Counter Mcias1e | 820848
Dusl 64-8i1 Static Shift Register MC14517 620,648
Function Type Case Dusl BCD Up Counter WMCi4518 | 620,648
Dual 3-1nput NOR Gate plus Inverter MC14000 | 632,646 O s o MCT4530 | $20848
Quad 2-Input NOR Gate MC 14001 632,646 Exclusive NOR Gatel 5
Dusl & Input NOR Gats MC14002 | 632,646 | | Dual Binary Up Counter MC14520 | 620.648
- - 632 646 | 24-State Freguency Divider MC14521 620,648
M Sragte Snit: R"I“I' MCIS0H; 1,082,080 Programmable Divide-By-N-4 Bit Counter (BCD) | MC14522 | 620,648
Dusl Complementary Pair Plus | nverter MCiﬂﬂ S OR4Bit esd Gialy Mamory MCHM13533 | 620,648
4-8it Full Adder MC14008 | 620.648 [Frogrammabie Divide-By N-4-Bit Counter (Binary}| MC14526 | 620,848
Quad 2-Input NAND Gate MC14011 | 632,646 BCD Rate Multiplier MC14527 620,648
Dual 4-Input NAND Gate MC14012 | 632,646 Dun‘l.‘:lunntolu:;:mmuulu MC14528 620,648
——F T nostal itivibrator
Dual Type D Flip-Fiop OIS fnsase | Duat & Channal Analog Data Swlector MC14529 | 620648
8-Bit Static Shift Register MC14014 | 620,648 Dual 5.Input Majority Logic Gate MC14530 | 620,648
Dual 4-Bit Static Shift Register MC14015 | 620,648 12-8it Parity Tres MC14531 620,648
Quad Anslog Switch/Quad Multiplexer MC14016 | 632,646 B8 Bit Priority Encoder MC14532 620.648
Decsds Counter/Divider MC14017 | 620,648 | Real Time 5-Decade Counter MC14534 | 684,709
T4.81% Binary Counter MC14020 SIOW _Flﬂl.’ﬂ'l\.ﬂll Timer MC 14536 620648
256 Bt Statwc Random Access Memory MCM14537 690
B-Bit Static Shift Register MC14021 620.643 'D_U.I 4-Channe! Data Selector/Multiplexer MC14539 820648
Octal Counter/Divider MC14022 | 620648 Programmable O3 ator/T imer MC14541 | 632,646 |
Triple 3-input NAND Gate MC14023 | 632,646 BCO-to Seven Segment Latch/Decoder/Driver MC14543 620.648
- Succestive Approximation Aegister MC14849 | 620648
Sevan Ginge Hipal Cavee: MY i o 256-8:t Static Random Access Memory MCM14552 | 684,709
Triple 3-Input NOR Gate mcil40as | 632,648 Three Digit BCD Counter MC14553 | 620648
Dual J.K Flip Flop MC14027 520.54-0- 2 x 2-Bit Parallel Binary Multiplier MC14554 620,648 |
BCD-To-Decimal Decoder/ MC14028 620,648 Dusl Binary 1o 1 of & Decoder/Demultiplexer MC14555 620648
Binary-To-Octal Decoder Dua! Binary 1o 1 of 4 Decoder/Demultiplexer MC14556 620,648
{inverting!
Triple Serial Adder (Positive Logic) MC14032 620,648 11084 Bit Varisble Length Shift Aegister MC14557 | 620,648
B-Bit Universal Bus Register MC14034 684,709 BCOD-10-Seven Segment Decoder MC14558 620648
4 Bit Paraliel-|n/Paralial-Out Shift Register | MC1403% | 620,648 Succesive Approsimation Aeg ster MC14559 | 620,643 |
T T T N ) o v e
12-8it Binary Counter MC14040 _6_20,848 128 Brt Static Shilt Alagater MC14562 | 632,646 |
Quad Latch MC 14042 620,648 industrial Time Base Generator MC 14568 [ 4
Phase-Locked Loop MC 14046 Eﬁﬁ rex Gate (Quad Inverter Plus 2-Input NOR MC14572 620 64
Hex Inverter/Butfer MC14049 | 620,648 P R A ‘:': i "': it :“"9 S YT TR
—) n ultiport Register A
Shan Huiter MGTANSG ] Sa0.5e0 3 Bit Arrthmetic Logie Unit MC14581 | 684,709
Qusd 2-Input OR Gate MC14071 632,646 Look Ahead Carry Block MC14582 620,648
Qusd D-Type Register MC14076 620,648 Dual Schmitt Trigger MC14583 | 620,648
Qusd 2-Input AND Gate MC 14081 632,646 4Bt Magnitude Comparator MC14685 | 620648
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MJMIOIS

MC14400 Series Complementary MOS

The MC14400 Series contains devices whose designs and specifications are
tailored towards specific subsystem applications. The MC 14400 Series devices
are manufactured with the same low power metal gate complementary MOS
processing techniques as the MC14000 and MC 14500 Series standard product
family devices, and as such will exhibit the same inherent characteristics of
the technology such as low power dissipation and high noise immunity. The
specifications of these subsystem devices are, however, designed to maximize
their efficiency in the applications for which they were intended and may not
necessarily meet the more universal specifications required of and guaranteed
by our standard MC14000 and MC14500 CMOS product family.

To differentiate the new specification policy, the MC14400 Series will
have a new set of suffixes. Some devices will have only a package option,
either plastic (“P* suffix) or ceramic (“L" suffix). Other devices will have
options available for power supply range ("'V" or “F'* suffix) and operating
temperature range ("'E" suffix).

40
L SUFFIX
CERAMIC PACKAGE
CASE 688
L SUFFIX
CERAMIC PACKAGE
CASE 684

INTEGRATED CIRCUITS

1

L SUFFIX

CERAMIC PACKAGE

CASE 620

MIAMIGIS

P SUFFIX
PLASTIC PACKAGE
CASE 648

L SUFFIX

CERAMIC PACKAGE

CASE 699

Z SUFFIX P SUFFIX P SUFFIX
LEADLESS CERAMIC PACKAGE PLASTIC PACKAGE PLASTIC PACKAGE
CASE 703 CASE 704 CASE 709
FUNCTIONS AND CHARACTERISTICS
Vpp Range Temperature

Function Type Vde o Case

2-0f-8 Tone Encoder MC14410L.P 4.4 t06.0 -40 1o +85 620, 648

Bit Rate Generator MC14411L,P 5.0 -40 to +85 684, 709
Universal Low Speed MC14412FL 4.75 10 15 -40 to +85 690
(0-600 bps) Modem MC14412VL 4.75 t0 6.0 -40 to +85 690
Quad Precision Timer/Driver MC14415EFL 3.0tw0 18 -55 to +125 620

MC14415F L FP 3.0t0 16 -40 to +85 620, 648
MC14415EVL 3.0t06.0 =55 t0 +125 620

MC14415VL, VP 3.0 to 6.0 -40 to +85 620, 648

2-0f-8 Keypad-to-Binary Encoder MC14419L.P 3.0t 6.0 -40 to +85 620, 648
3% Digit A/D Logic Subsystemn MC14435EFL 3.0t 18 -551t0 +125 620

MC14435F L FP 3.0to 16 -40 to +85 620, 648
MC14435EVL 3.0 te 6.0 -55 to +125 620

MC14435V L. VP 3.010 6.0 -40 to +85 620,648

L. C. D. Watch/Clock Circuit MC14440L,.2 1.4 to 1.65 -10 to +60 699, 703
MCC 14440 Chip

Oscillator/216 Divider/Buffer MC14450L P 1.3103.0 0to +50 688, 704
MCC14450 Chip

Oscillator/211 to 219 Divider/Butfered MC14451L P 1.3103.0 -10 to +60 620,648
Duty Cycle Control MCC14451 Chip
Hex Contact Bounce Eliminator MC14490EF L 3.0t0 18 -551t0 +125 620

MC14490F L FP 3.0to0 16 -40 to +85 620, 648
MC14490EVL 3.0t 6.0 -55 to +125 620

MC14490VL VP 3.0 t0 6.0 -40 to +85 620, 648
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INTEGRATED CIFICUITS

BIPOLAR DIGITAL INTEGRATED CIRCUITS

Motorola’s Bipolar Integrated Circuits include elements of several logic families — MECL,
MHTL, MDTL, MRTL and MTTL — from SSI to large scale functions.

Of particular interest is the MECL 10,000 high-speed logic family. This series features
significantly lower power dissipation when compared to standard MECL devices.
Technological advances have permitted new levels of circuit complexity. One such example is
the MCM 10149, 1024-Bit PROM.

While not family related, Phase-Locked Loop (PLL) and Megalogic encompass several
design approaches to bipolar circuits.

Motorola offers the designer a choice of specifically designed integrated circuits for
performing phase-locked loop functions, such as, phase detection, frequency division, filtering,
and voltage-controlled signal generation.

Megalogic provides several design approaches to bipolar LSI. Motorola has developed LS|
arrays of 160 and 400 gate complexities with typical speeds of 25 ns per gate. These gate arrays
keep costly layout and engineering manpower to a minimum.

Motorola’s extensive experience in high-reliability military and space programs has resulted
in quality assurance for integrated circuits and participation in the MIL-M-385 10 Program. The
dielectrically Isolated MDTL family and the Beam-Lead MTTL family are also used in highly

reliable systems.
Page
MECE MCIO DY SBIBE . foins caiobe vrarsiss b m b aia s a0 @ e 6 Simen 218 Exmre, shis) 8 i 4 8 USRI STE 4504 88 9s w80 e ey 2-2
MEEL HEMOTBR0 SRS = o e roommams sen Kiss 55 5 0maaia i d a4, a8 @m0, ST8i Some, i w978 o e o iy e mwcs 2.4
Megalogic LSV cnn s 2 inmdncopseba b amoess Sl Mt s addid s R e sie s e d e i gt g 2.5
Logic Products for Phase-Locked Loop Applications . . .. .........tiittett et nananeeeeesan 2.6
MHTL MOBBDSEINE . o & e & e i35 e vmsinie 3 e (o ey el Beiie il ey wila i & o ST b e AR e M N A s 2.7
MO TL MCBID/MCOBD SRS, o« s vos s bivin o arble s o n 6 4 s aremie e o aiete wvis VARG o 4 aimpe ofanan w e 2.8
(Includes MC 1800/MC 1900 Series Devices) !
MA T MCTORMERDEMeRE0 Boris 5 - v oo wnsms T8l sy anhleema el B0 S SRV S dRn vl BT 2-10
(Includes MC9700/MC9800 Series Devices)
W MTRL MCTOB/MCOOB/MCOOB SErles . . . . . ¢ civv v sivac v aiv atins i wiee e ss s doaas aiais sie d e etiiain 2-11
(Includes MC9700/MC9800 Series Devices)
MTTL Beam Lead Integrated Circuits . . . . . . .. it it vainntivnamnrnsosnssaasssoasansoensesssans 2-12
(MCBC5400 Series)
MTTL Dielectrically Isolated Integrated Circuits. . . .. ... ... .o v vt tn s oso s nsessss 2-13
(MCES4H00/MCE74HO0O0 Series,
MCES5400/MCE7400 Series)
MCE7000 Series Dielectrically Isolated Integrated Circuits . . .. .. .. ..ot ninnr e ensnansosasnns 2-13
MDTL Dielectrically Isolated Integrated Circuits. . . .. .. .. .cv ittt nnnnnriaasasanssnsnnss 2-14
(MCE930 Series)
Special Bipolar Logic Products for Custom Applications. . . . ... ... ... uuirernee i snronerosinan 2-15
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MECL INTEGRATED CIRCUITS MIECL

MC10,100/10,200 Series (-30 to +85°C)
MC10,500/10,600 Series (-55 to +125°C)

MECL 10,000 has an excellent speed-power product,
has relatively slow rise and fall times, and transmission-
line drive capability. The combination of versatile logic
functions and the 2.0 ns propagation delay make MECL
10,000 a versatile family for data handling and processing
systems.

Circuit design with MECL 10,000 is unusually con-
venient. The differential amplifier input and emitter-
follower output permit high fanout, the wired-OR option,
and complementary outputs. MECL 11l is directly com-
patible with MECL 10,000, and can be used to extend the
speed capability of the MECL 10,000 series.

1 L SUFFIX P SUFFIX F SUFFIX
CERAMIC PACKAGE ! PLASTIC PACKAGE CERAMIC PACKAGE
CASE 623 ! i1 CASE 648 CASE 650
P SUFFIX L SUFFIX : AL SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE F SUFFIX
CASE 649 CASE 620 P CASE 630 CERAMIC PACKAGE
CASE 652
FUNCTIONS AND CHARACTERISTICS (Ve =0, VEg = -5.2 V, T4 = 26°C)
B Propagation Power Dissipation
T’"@ Delay mW
Function -30 to +85°C | -55 to +1256°C ns typ typ/pkg* Case
Quad 2-Input NOR Gate With Strobe MC10100 - 2.0 100 620
Quad OR/NOR Gate MC10101 MC10501 2.0 100 620,648,650
Quad 2-lnput NOR Gate mMcC1i10102 MC10502 20 100 620,648,650
Quad 2-Input OR Gate MC10103 - 2.0 100 620
Quad 2-input AND Gate MC10104 MC10504 2.7 140 620,648,650
Triple 2-3-2-Input OR/NOR Gate MC10105 MC 10505 2.0 a0 620,648,650
Triple 4-3-3-Input NOR Gate MC10106 MC10506 2.0 90 620,648,650
Triple 2-input Exclusive OR/Exclusive NOR MC10107 MC10507 2.5 110 620,648,650
Dual 4-5-Input OR/NOR Gate MC10109 MC10509 2.0 60 620,648 650
Dual 3-Input 3-Output OR Gate MC10110 - 2.4 160 620,648
Dual 3-Input 3-Output NOR Gate MCi10111 2.4 160 620,648
Quad Exclusive OR Gate MC10113 - 2.5 175 620,648
Triple Line Receiver MC10114 MC10514 2.4 145 620,648,650
Quad Line Receiver MC10116 MC10515 2.0 110 620,648,650
Triple Line Receiver MC10116 MC10516 2.0 85 620,648,650
Dual 2-Wide 2-3-Input OR-AND/OR-AND- MCc10117 MC10517 23 100 620,648,650
INVERT Gate
Dual 2-Wide 3-Input OR-AND Gate MC10118 MC10518 2.3 100 620,648 650
4-Wide 4-3-3-3-Input OR-AND Gate MC10119 MC10519 2.3 100 620,648,650
4-Wide OR-AND/OR-AND-INVERT Gate MC10121 MC10521 2.3 100 620,648,650
Triple 4-3-3-input Bus Driver MC10123 - 3.0 310 620
Quad MTTL to MECL Transiator MC10124 MC10524 35 380 620,648,650
Quad MECL to MTTL Translator MC10125 MC10626 4.5 3BO 620,648,650
Bus Driver MC10128 - 12.0 700 620
Quad Bus Receiver MC10129 10.0 750 620
Dual Latch MC10130 MC10530 2.5 155 520,648,650
Dual Type D Master-Slave Flip-Flop MC10131 MC10531 f= 160 MHz 235 620,648 650
Dual Multiplexer With Latch and Common Reset MC10132 - 3.0 225 620,648
Quad Latch MC10133 MC10633 4.0 310 620,648,650
Multiplexer with Latch MC10134 - 3.0 225 620,648
Dual J-K Master-Slave Flip-Flop MC10135 MC10535 1= 140 MHz 280 620,648,650
Universal Hexadecimal Counter MC10136 MC 10836 f = 150 MHz 625 620,648,650
lcontinued |

® L suffix denotes Dual In-Line Ceramic Package, P suffix denotes Dual In-Line Plastic Package, F suffix denotes fiat package

(i.e., MC10100L = Ceramic Dual In-Line Package, MC10100P = Pla
*External Load Power not included.

stic Dual In-Line Package and MC10500F = Ceramic Flat Package.)

2-2



FUNCTIONS AND CHARACTERISTICS (continued)

Tyre () Propegstion | Power Dissipation
Delay mw

Function -30 to +86°C | -55 to +125°C ns typ typ/pkg* Case
Universal Decade Counter MC10137 MC10537 f= 160 MHz 625 620,648 650
Bi-Quinary Counter MC10138 - f= 160 MHz 370 620,648
64-Bit Random Access M y (90 02) MCM10140 - taccess ™ 15 (max) 420 620,690
Four-8it Universal Shift Register MC10141 MC10541 f= 200 MHz 425 620,648,650
64-Bit Random Access Memory (50 1) MCM10142 - taccess = 10 (max) 420 620
8 x 2 Multiport Register File (RAM) MCM10143 - taccess™ 10 610 623
256-Bit Random Access Memory MCM10144 ~ taccess ™ 30 (max) 420 620,690
64-Bit Register File (RAM) MCM10145 - taccess ™ 10 625 620
128-Bit Random Access Memory MCM10147 - taccess = 12 (max) 420 620
64-Bit Random Access Memory (50 2) MCM10148 - taccess ™ 15 (max) 420 620
1024-Bit Programmable Read-Only Memory MCM10149 - l;::;‘ = 28 (max) - 690
Quad Latch MC10153 - 4.0 310 620
Quad 2-Input Multiplexer (Non-Inverting) MC10158 - 25 197 620
Quad 2-Input Multiplexer {Inverting) MC10159 - 25 218 620
12-Bit Parity Genarator-Checker MC10160 MC10560 5.0 320 620,648,650
Binary to 1-8 Decoder (Low) MC10161 MC10561 4.0 3156 620,648,650
Binary 1o 1-8 Decoder (High) MC10162 MC10562 4.0 315 620,648,650
Error Detection-Correction Circuit MC10163 - 5.0 520 620
B-Line Multiplexar MC10164 MC10564 3.0 310 620,648,650
8-Input Priority Encoder MC10165 - 7.0 545 620,648
5-8it Magnitude Comparator MC10166 — 6.0 440 620
Quad Latch MC10168 - 3.0 310 620
9 + 2 Bit Parity Generator-Checker MC10170 - 4.0 300 620
Dual Binary to 1-4 Decoder (Low) MC10171 MC10571 4.0 325 620,648,650
Dual Binary to 1-4 Decoder (High) MC10172 MC10572 4.0 325 620,648,650
Quad 2-Input Multiplexer/Latch MC10173 - 2.5 275 620,648
Dual 4 to 1 Multiplexer MC10174 MC10574 3.5 305 620,648,650
Quint Latch MC10175 MC10575 2.5 400 620,648
Hex D’ Master-Stave Flip-Flop MC10176 MC10576 f= 150 MHz 460 620,648,650
Triple MECL to NMOS Translator MC10177 - 1.0wW 620
Binary Counter MC10178 - f= 150 MHz 370 620,648
Look-Ahead Carry Block MC10179 MC10579 3.0 (Cn,P) 4.0 (G} 300 620,648,660
Dual High Speed Adder/Subtractor MC10180 MC10580 4.5 360 620,648,650
4-Bit Arithmetic Logic Unit/Function Generator MCi0181 MC10581 See Logic Diag. 600 623,649,652
2-Bit Arithmetic Logic Unit/Function Generator MC10182 - See Logic Diag. 575 620
4 x 2 Multiplier MC10183 = 50 760 623
Hex “"D'* Master Slave Flip-Flop/with Reset MC10186 - f= 150 MHz 460 620
Quad MST to MECL 10,000 Translator MC10190 - 2.5 2156 620
Hex MECL 10,000 to MST Translator MC10191 - 2.2 145 620
Error Detection-Correction Circuit MC10193 - 7.5 520 620
Dual Simultaneous Bus Transceiver MC10194 - 25 405 620
Hex Inverter/Buffer MC10195 - 2.0 200 620
Hex “AND" Gate MC1p197 - 28 200 620
High-Speed Dual 3-Input 3-Output OR Gate MC10210 - 1.5 160 620,648
High-Speed Dual 3-Input 3-Output NOR Gate MC10211 - 1.5 160 620,648
High Speed Dual 3-Input 3-Output OR/NOR Gate Mc10212 - 1.5 160 620
High-Speed Triple Line Receiver MC10216 MC10616 1.8 100 620,648,650
High-Speed Dual Type D Master-Slave Flip-Flop MC10231 MC10631 f= 225 MH2z 270 620,648,650
High Speed 2 x 1 Bit Array Multiplier Block McC10287 - - 400 620

@ L suffix denotes Dual In.Line Ceramic Package, P suffix denotes Dual In-Line Plastic Package, F suffix denotes flat package

(i.e., MC10100L = Ceramic Dual In-Line Package, MC10100P = Plastic Dual In-Line Package and MC 10500F = Ceramic Flat Package.)

*Load Power not included




WECEL 000

MC1600 Series (-30°C to +85°C)

The requirement for digital systems with ever higher perform-
ance has increased the need for high-speed integrated circuits. The
industry has recognized that the only economical way to obtain
high operating system speed is through the use of emitter-coupled

INTEGRATED CIRCUITS

MIEGyIli

MECL 11l circuit design is similar to that used in the popular
MECL 10,000 family. In the MECL 111 line, as well as MECL 10,000,
advanced processing techniques are employed and the capability
for driving low-impedance terminated lines is provided. MECL 111

ded for new desig

logic. Motorola offers a state-of-the-art, emitter-coupled logic family is recor

with subnanosecond propagation delays — MECL 111,

GENERAL FEATURES
e Gate Switching Speeds of 1.0 ns typical

e Capability of Driving Terminated Lines with Impedance as P SUFFIX
Lowmsoomms g
A et | Wk Unimet Lo OPGA
* Compatibility with MECL 10,000 Series
* Counting Speeds to above 1 GHz
P SUFFIX
| | L SUFFIX F SUFFIX W L SUFFIX e
CERAMIC PACKAGE CERAMIC PACKAGE | | CERAMIC PACKAGE
CASE 620 CASE 607 CASE 632
FUNCTIONS AND CHARACTERISTICS (Vg = 0, VEE = -5.2 V, Ta = 25°C unless otherwise noted.)
High Bandwidth MC1601 - 0.78 600 650
Quad 2-Input OR/NOR Gate
High Bandwidth MC1602 - 0.75 460 650
Triple 2-2-3 Input OR/NOR Gate
High Bandwidth 4-5-Input OR/NOR Gate MC1603 = 0.75 320 650
High Bandwidth Triple Line Receiver MC1604 - 0.7% 460 650
Dual Type D Master-Slave Flip-Flop MC1605 - 500 MHz typ 525 650
Voltage Controlled Oscillator MC 1648 - *225 MHz typ 150 607,632,646
Dual A/D Comparator MC1650 70 35 275 620,650
Dual A/D Comparator MC1651 70 3.0 275 620,650
Binary Counter MC1654 70 *325 MHz typ 750 LiLS 620
Voltage-Controlled Multivibrator MC1658 70 *150 MHz typ 125 620,648,650
Dual 4-Input OR/NOR Gate MC1660 70 1.1 120 620,650
Quad 2-Input NOR Gate MC1662 70 1.1 240 620,650
Quad 2-Input OR Gate MC1664 70 11 240 620,650
Dual Clocked R-S Flip-Flop MC 1666 70 1.8 220 620,650
Dual Clocked Latch MC1668 70 1.8 220 620,650
Master-Slave Type D Flip-Flop MC1670 70 *350 MHz typ 220 620,650
Triple 2-Input Exclusive OR Gate MC1672 70 1.3 220 620,650
Triple 2-Input Exclusive NOR Gate MC1674 70 1.3 220 620,650
Bi-Quinary Counter MC1678 70 *350 MHz typ 750 oL/ 620
Dual 4-5-Input OR/NOR Gate MC1688 70 0.8 125 650
UHF Prescaler Type D Flip-Flop MC1690 70 *500 MHz min 200 620,650
Quad Line Receiver MC1692 70 1.1 220 620,650
4-Bit Shift Register MC1694 70 *325 MHz typ 750 LLS 620
1 GHz Divide-By-Ten Counter MC1696 - *1 GHz min 650 650
Divide-By-Four Gigahertz Counter MC1699 - *1.2 GHz typ 650 650

@ L suffix denotes Dual In-Line Ceramic Package, F suffix denotes Ceramic Flat Package, P suffix denotes Dual In-Line Plastic Package.
(i.e., MC1600L = Ceramic Dual In-Line Package, MC1800F = Ceramic Flat Package, MC1600P = Plastic Dual In-Line Package).
#DC Loading Factors are based on:
1. Full load output current, I = -26 mAdc max
2. Maximum input current, lj, = 350 uAde

LL/ Requires Heat Sink — |IERC-LIC-214A2WCB or equivalent.
*Toggle Frequency
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ESE INTEGRATED CIRCUITS ESE

MEGALOGIC LSI

MEGALOGIC is a bipolar LSI family of low-cost
products directed to the computer, industrial, and con-
sumer markets, for both MPU and non-MPU applications.
The family will include technologies such as TRL and
I2L, plus others that may be applicable. Design techniques
will encompass the production-proven gate array technique
plus other design approaches to provide the flexibility

BIPOLAR LSI GATE ARRAYS

Megalogic encompasses several design approaches to
Bipolar LSI. One approach is the basic gate array. The
basic arrays with the addition of custom metalization, can
be connected quickly and economically into high-density
functions of equivalent complexity.

Number of Gates 160 400
Number of Bonding Pads 48 74
Fan-In 3 3
Fan-Out (Internal) ] 5
Propagation Delay 25ns 25ns
Power Dissipation (Chip) 480 mw 1200 mW
Logic “0" Level® 05V 05V
Logic 1" Level® 24V 24V
Die Size (Mils) 74 x 103 123 x 125

*External, at specified load.

STANDARD PRODUCT LINE

required for cost-effective, standard bipolar LS| functions.

Designers can now implement highly complex systems
with only a few basic off-the-shelf LS| components.
Benefits include lower system costs, off-the-shelf avail-
ability, improved reliability, lower system power drain,
fewer parts to assemble and inspect, and more compact
system architecture.

L SUFFIX P SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE
CASE 623 CASE 646

P SUFFIX P SUFFIX
PLASTIC PACKAGE PLASTIC PACKAGE
CASE 648 CASE 649

The following standard Bipolar LS| parts have been defined, and are available.

Device Function

Ol
e

MC8500 |CRCC Generator

649 | Magnetic tape driﬁ controllers
using NRZ| recording; 7 or 9 channels.

MC8501 | Error Pattern Register

648

MC8502 | LRCC/Data Register

649

(16-Bit)

MC8503 | Universal Polynomial Generator

646 | Cassette, floppy disc, data com-
munications

MC8504 | Universal Presettable Polynomial 648 | High-speed disc controllers, digital
Generator (4-Bit, Cascadable) filtering

Logic Circuit

MC8505 | MOS Dynamic Memory Refresh

648 | Add-on memory, memory
applications

MC8506 | Polynomial Generator (16-Bit)

648 | Floppy disc, SDLC terminals

MC8520 | Deskew/Queue Register

623 | Magnetic tape drive controllers, phase
encoded

MC8521* | Data Recovery

TBA

MC8522* | 2-0f-8 Tone Decoder
(Low Frequency)

TBA

MC8523* | 2-of-8 Tone Decoder
(High Frequency)

TBA | Digital communications, touch tone
receivers, telephone networks, mobile

MC85624* | 2-0f-8 Tone Decoder Timing
and Control

TBA radio systems.

*To be announced.
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'P Ilﬂ. INTEGRATED CIRCUITS IPIL llu

LOGIC PRODUCTS

for

PHASE-LOCKED LOOP APPLICATIONS

F SUFFIX L SUFFIX L SUFFIX P SUFFIX P SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE PLASTIC PACKAGE PLASTIC PACKAGE
CASE 607 CASE 620 CASE 632 CASE 646 CASE 648

Motorola offers the designer a choice of specially designed integrated circuits for performing
phase-locked loop functions: phase detection, frequency division, filtering, and voltage-controlled
signal generation. In addition, the choice of circuits permits the designer to select TTL circuits
where speed is not critical (<25 MHz), or ECL circuits where high speed is required. The MC12000
series circuits will operate at either +5.0 V or -5.2 V, and translators are included where needed so
that all functions are compatible.

FUNCTIONS AND CHARACTERISTICS

Power
Type E Diu:&tion
Function -5510+125°C| Case | 010+75% Case Family | MHz typ | typ/pkg
Emitter-Coupled Oscillator - - MC1648 607,632,646 | MECL 225 150
Voltage-Controlled Multivibrator - - MC1658 620,648 MECL 150 125
Dual Voltage-Controlled Multivibrator MC4324 607,632 MC4024 607,632,646 MTTL 30 150
Phase-Frequency Detector MC4344 607,632 MC4044 607,632,646 MTTL 8.0 85
Digital Mixer/Translator - - MC12000 632 MECL 250 470
Two-Modulus Prescaler - - MC12012 620 MECL 200 500
Two-Modulus Prescaler MC12513 620 MC12013 620,648 MECL 600 —
Counter Control Logic - - MC12014 620 MTTL 25 25
Offset Control MC12520 632 MC12020 632,646 MECL - -
Offset Programmer Mci12521 620 MC12021 620,648 MECL - =
Phase-Frequency Detector MC12540 632 MC12040 632,648 MECL 70 425
Crystal Oscillator MC12560 620 MC 12060 620,648 MTTL | 0.1 10 2.0 175
Crystal Oscillator MC12561 620 MC 12061 620,648 MTTL | 2.0t0 20 210
Programmable Modulo-N MC4316 620 MC4016 620,648 MTTL 8.0 250
Decade Counter (<0 thru 9) (MC54416) (MC74416)
Programmable Modulo-N MC4317 620 MC4017 620,648 MTTL 8.0 250
Counter (0, 1 and <0 thru 4) (MC54417) (MC74417)
Programmable Modulo-N MC4318 620 MC4018 620,648 MTTL 8.0 250
Hexadecimal Counter (<0 thru 15} (MCB4418) (MC74418)
Programmable Modulo-N MC4319 620 MC4019 620,648 MTTL 8.0 250
Counter (<0 thru 3 and 0 thru 3) IMC54419) (MC74419)
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EVI Dﬂlﬁlll INTEGRATED CIRCUITS m [H]ﬁ D:I

*MC660 Series (-30 to +75°C)
Motorola’s MHTL integrated circuits are especially designed to meet i Asfrlséj::::iams
the requirements of industrial applications because of the outstanding CASE 646
noise immunity. MHTL circuits provide error-free operation in high
noise environments far beyond the tolerance of other integrated circuit
families. Multifunction packages and broad operating temperature range L AS::‘%" ::g'( AGE
further tailor this device family to the industrial designer’s requirements. CASE 648
*MHTL cermaic dual in-line devices are available with specification over the -55°C
to +125°C P range and/or with hi-rel processing on special order. See
your Motorola reprasentative for pricing. L SUFFIX
W CERAMIC PACKAGE
CASE 620
P SUFFIX PC SUFFIX W L SUFFIX
PLASTIC PACKAGE PLASTIC PACKAGE ! CERAMIC PACKAGE
CASE 675 CASE 676 CASE 632
FUNCTIONS AND CHARACTERISTICS (Vo= 15V = 1.0 Vde, T = 25°C)
" Power
Type (D Loading Propagation Dissipation
-30 to Factor Delay mw
Function +75°C Each Output ns typ typ/pkg Case
Expandable Dual 4-Input NAND Gate (active pullup) MCE60 10 110 88/26 632,646
Expandable Dual 4-Input NAND Gate (passive pullup) MC6E61 10 125 SB!Z’% 632,646
Expandable Dual 4-Input Line Driver (NAND) MCE62 30 140 180/26 (@ 632,646
Dual J-K Flip-Flop MCE63 9 3.0 MHz @ 200 632,646
Master-Slave R-S Flip-Flop MCE64 8 3.0 MHz @ 160 632,646
MDTL - 8
Triple Level Translator MCE65 MTT?. 1l =55 40 93 Degril 632,646
MRTL = & 104 (MRTL)
Triple Level Transiator MCE66 10 75 105 632,646
Dual Monostable Multivibrator MCE67 10 140 240 632,646
Quad 2-input NAND Gate (passive pullup) MCE68 10 125 176/52 632,646
Dual 4-Input E xpander MC669 - = — 632,646
Triple 3-iInput NAND Gate (passive pullup) MC670 10 125 132/39 632,646
Triple 3-Input NAND Gate (active pullup) MCE71 10 110 132/39 632,646
Quad 2-Input NAND Gate (activa pullup) MCB72 10 110 176/52 632,646
Dual 2-input AND-OR-INVERT Gate (active pullup) MC673 10 110 160/50 632,646
Dual 2-input AND-OR-INVERT Gate (passive pullup) MCE74 10 125 160/50 632,646
Dual Pulse Stretcher MC875 10 o b 180 632,646
BCD-To-Decimal Decoder-Driver MCE76 - - 380 620,648
Hex Inverter With Strobe (active pullup) MC&77 10 110 246/96 620,648
Hex Inverter With Strobe (without output resistors) MC6E78 10 125 192/96 620,648
Dual Lamp/Line Driver MC679.8 126 0.5 us typ 250/30 @ 632,646
Hex Inverter {active pullup) MC680 10 110 246/96 632,646
Hex Inverter (open collector) MCE81 10 126 192/96 632,646
Quad Latch MCEB2 10 250 375 " 620,648
Quad 2-Input Exclusive OR Gate MCB83 10 - 380 632 646
Decade Counter MC684 10 0.5 MHz 480 620,648
Binary Counter MCE85 10 0.5 MH2z % 480 620,648
4.Bit Shift Register MCEEE 10 0.5 MH2z @ 480 620,648
Dual J-K Flip-Flop MCEEB 10 2.5 MHz 375 620,648
Hex Inverter (high voltaga) MCE89 10 150 173!55% 632,646
Hex Inverter (active pullupl MCES0 10 150 173/55 632,646
Hex Inverter/Interface Elemant MCE91 10 ?gg ::‘:: 500/150 @ 632,646
Dual Interfece Element, Line Driver/Receiver MCE96 :g: ,“,g . ‘\:gg 750 225/60 @ 620,648
Dual Power AND Gate MC699 ‘10 g:g ::.':: ::g: 650/350 @ 675,676 @

@ L suffix denotes Dual In-Line Ceramic Package, P denotes Dual In-Line Plastic Package (i.e., MCE60L =~ Dual In-Line Ceramic,
MCE60P = Dual In-Line Plastic Package)

@ Inputs High/Input Low @ T1og @ Case 676 available on special order only.
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MDTL

MC830 Series (0 to +75°C)
MC930 Series (-55 to +126°)

MAXIMUM RATINGS

INTEGRATED CIRCUITS

MR

MDTL integrated circuits provide an excellent balance of speed,

@ F suffix denotes Ceramic Flat Packege, G suffix denotes Metsl Can, L suffix danotes Dual In Line Caramic Package, P suffix denotes

- - powm' dissipation, and noise immunity for general purpose digital
kit Wies How applicati The line includes many multifunction types. Addi-
Supply Voltage — Vdc tional logic power is provided by the “wired OR" capability of the
Operating 4510 55 basic MDTL gate.
Continuous 8.0
Pulsed, < 1 second 12 G SUFFIX
Qutput Current (Into Outputs with mAdc METAL PACKAGE
Outputs Low) - e P SUFFIX
Buffers, Power Gates — Continuous 100 PLASTIC PACKAGE
Pulsed, < 30 ms 300 CASE 646
All other types — Continuous 30
Pulsed, < 30 ms 90
Input Forward Current - mAdc
Continuous -10
Pulsed, < 30 ms -30 F SUFFIX
. CERAMIC PACKAGE P SUFFIX
L o CASE 607 PLASTIC PACKAGE
| Negative Vgltago at Input Vdc CASE 648
Continuous -0.5
Pulsed, < 30 ms -1.8
input Reverse Current 1.0 mAdc
or
Positive Voltage at Diode Input 5.5 Vdc
Operating Tn@peraturu Range oc CEHAI;"S‘;J::::XKAGE
MC930 Series -5510 +125 CASE 620 L SUFFIX
MCB30 Series Dto +75 CERAMIC PACKAGE
Storage Temperature Range °c CASE 632
Metal Can, Ceramic Pack age -65 to +150 TO-116
Plastic Package -55 to +125
Maximum Junction Temperature °c
MC930 Series 176
MCB830 Series 150
FUNCTIONS AND CHARACTERISTICS (V¢ = 5.0 Vdc, Ta = 259¢C)
Loading Propaga- Power
Type (D Type @ S tor tion Dissipation
0to -55 to Each Delay mW
Function +75°C Case +125°C Case Output ns typ typ/pkg
Expandable Dual 4 Input NAND Gate MCB30 607,632,646 MC930 607,632 8 30 22
Expandable Dual 3 2 Input NAND Gate MC830 603 MC930 603 8 30 22
Clocked Flip-Flop MCB31 603,607,632,646 | MC911 603,607,632 7 40 55
Expandable Dual 4 Input Buffer MCB832 607,632,646 MC932 607,632 25 s 85
Expandable Dual 3 2 Input Buffer MCB32 603 MC932 603 25 as 85
Dual 4 Input E xpander MCB833 607,632,646 MC933 607,632 - - -
Dual 4 3 Input Expander MC833 603 MC933 603 o = -
Hex Inverter MC834 607,632,646 MC934 607.632 8 30 66
Hex Inverter lwithout output resistors) MCB35 607,632,646 MC935 607,632 8 30 42
Hex Inverter MCB36 607,632,646 MC936 607,632 8 30 66
Hex Inverter MC837 607,632,646 MC937 607,632 7 25 90
Decade Counter MC838 607,632,646 MC938 607,632 8 30 MH2z g 150
Divide by Sixteen Counter MC839 607,632,646 MCa39 607,632 8 30 MHz 150
Hex Inverter (without input diodes) MCB840 607,632,646 MC240 607,632 8 klv} 66
Hex Inverter {without output resistors
and input diodes) MCBa1 607,632,646 MC941 607,632 8 30 42
4.lnput AND Driver with NOR Strobe MCB843 603 MC243 603 250 maA B8O 50
Expandable Dual 4 Input Power Gate MCB4a4q 607,632,646 MC344 607,632 27 30 65
Expandable Dual 3 2 Input Power Gate MCB44 603 MC944a 603 27 30 65
Clocked Flip-Flop Mc845 603,607,632,646 | MC945 603,607,632 | 12110 @ 40 60
Quad 2-lnput NAND Gate MC846 607,632,646 MC946 607,632 8 3o a4
Quad Inverter MCB46 603 MC946 603 8 30 44
Quad 2 Input Gate Expander MC847 607,632,646 Mcoay 607,632 - - -
Clocked Flip Flop MCBas 603,607,632,646 | MC948 603,607,632 | 11/9 @ 40 70
Quad 2-lnput NAND Gate {2 k pullup resistor) | MCB49 607,632,646 MC249 607,632 7 25 66
Quad Inverter (2 k pullup resistor) MCBAS 603 MCo49 603 7 25 60
feantinued )

Dual In-Line Plastic Package. (i.0.,, MCB30G = Metal Can, MCB30F = Flat Package, MCBIOL = Dual In-Line Ceramic Package.

Fan-out for MCB30 sarlas type/Fan-out for MCS30 series type.
Maximum counting frequency.



MDTL Integrated Circuits (continued)

FUNCTIONS AND CHARACTERISTICS (Vg = 5.0 Vdc, Ta = 259C) (continued)

Propaga- Power
: ) Oto -55 to Each Delay mw
- Funetion +75°C Case +125°C Case Output | nstyp typ/pkg

Pulse Triggered Binary MC850 603,607,632,646 | MC950 603,607,632 | 10/8 E!) 15 50
Monostable Multivibrator MCBS51 603,607,632,646 | MC951 603,607,632 10 40 30
Dual J-K Flip-Flop (common clock and

Cp, separate Sp) MC852 607,632,646 MC952 607,632 12710@| 40 120
Dual J-K Flip-Flop (separate clock and

Sp. no Cp) MCB853 607,632,646 MC953 607,632 12710 @ a0 120
Dual J-K Flip-Flop (common clock and C,

separate Sp, 2k pullup resistor) MCB55 607,632,646 MC955 607,632 11/9 @ 40 140
Dual J-K Flip-Flop (separate clock and S,

no Cp. 2 k pullup resistor) MCB56 607,632,646 MC956 607,632 11/9 @ 40 140
Quad 2-input Butfer MCB857 607,632,646 MC957 607,632 25 35 170
Quad 2-Input NAND Power Gate MC858 607,632,646 MC958 607,632 27 30 130
Expandable Dual 4-lnput NAND Gate

(2 k pullup resistor) MCB61 607,632,646 MC961 607,632 7 25 33
Expandable Dual 3 2 input NAND Gate

(2 k pullup resistor) MCB861 603 MC961 603 7 25 33
Triple 3-input NAND Gate MC862 607,646 MC962 607,632 ] 30 33
Dual 2-input NAND Gate plus Inverter MCB862 603 MC962 603 8 30 30
Triple 3. Input NAND Gate (2 k pullup

resistor) MCB63 607,646 MC963 607,632 7 25 50
Dual 2-lnput NAND Gate plus Inverter

(2 k pullup resistor) MCBE63 603 MC963 603 7 25 a5
Dual 6-lnput NAND Gate MC 1800 607,632,646 MC1900 607,632 8 30 22
Dual 5-input NAND Gate (2 k pullupresistor) MC1801 607,632,646 MC1901 607,632 7 25 a3
Expandable B-Input NAND Gate MC1802 607,632,646 MC1902 607,632 8 a0 1
Expandable 8-Input NAND Gate

(2 k pullup resistor) MC1803 607,632,646 MC1903 607.632 7 25 16.5
10-Input NAND Gate MC1804 607,632,646 MC1904 607,632 8 30 1m
10-input NAND Gate (2k pullup resistor) MC1805 607,632,646 MC1905 607,632 7 25 16.5
Quad 2-Input AND Gate MC1806 607,632,646 MC1906 607,632 8 35 72
Quad 2-lnput AND Gate(2k pullup resistor) MC1B07 607,632,646 MC1907 607,632 7 30 8s
Quad 2'Input OR Gate MC1808 607,632,646 MC1908 607.632 B8 35 97
Quad 2-Input OR Gate {2k pullup resistor) MC1809 607,632,646 MC1909 607,632 7 30 115
Quad 2-Input NOR Gate MC1810 607,632,646 MC1910 607,632 8 a0 60
Quad 2-Input NOR Gate (2k pullup resistor) MC1811 607,632,646 MC1911 607,632 7 25 72
Quad 2-Input Exclusive OR Gate MC1812 607,632,646 MC1912 607,632 ] 40 120
Quad Latch MC1813 620,648 MC1913 620 7 35 220
Quad Latch MC1814 607,632,646 MC1914 607,632 7 as 220
Paraliel Gated Clocked Flip-Flop MC1815 607,632,646 MC1915 607,632 12/10 40 65
Parallel Gated Clocked Flip Flop MC1B16 607,632,646 MC1916 607,632 11/9 40 75
Quad 2-Input NAND Gate (without

output resistor) MC1818 607,632,646 MC1918 607,632 8 30 32
High Voltage Hex Inverter MC1820 632,646 - T 40 42

® F suffix denotes Ceramic Fiat Package, G suffix denotes Metal Can, L suffix denotes Dusl In-Line Ceramic Package, P suffix denotes
Dual in-Line Plastic Package. (L., MCB30G = Metal Can, MCB3OF = Flat Package, MCBIOL = Duasl In-Line Ceramic Package.

Fan-out for MCB30 series type/Fan-out for MCS30 saries type.
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MR

MC700 series (+15 to +55°C)

MCB00 series (0 to +75 and 0 to +100°C)

MC900 series (-55 to +125°C)

Medium-power MR TL integrated circuits pro-
vide a broad line of low-cost, multi-function,
digital circuits. Typical gate speed is 12 ns, with
power dissipation averages of 19 mW (input high)
and 5.0 mW (inputs low) per logic node. Devices
from the MC700 Series have loading factors
normalized for compatibility with the low-power
mW MRTL devices for ease in mixing the two

power levels in a system.

MEDIUM POWER
INTEGRATED CIRCUITS

G SUFFIX
METAL PACKAGE
CASE 601

A

G SUFFIX
METAL PACKAGE
CASE 603.02
To 100

DR

P SUFFIX

PLASTIC PACKAGE

CASE 646

Al

F SUFFIX F SUFFIX P SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE PLASTIC PACKAGE
CASE 606 CASE 607 CASE 648
TO.91
FUNCTIONS AND CHARACTERISTICS
(Vge = 3.0 V £10% for MC900 Series and MCBOOF, G Series; 3.6 V + 10% for MCBOOP Series and MC700 Series, T = 25°C)
Loading Factor Power Dissipation
Typs @ Type @ Type () Type @) S s S
MC800 MC800 MC200 MC700 |MCBOOF.G
Series Series Series Series With and and
+15 10 Ot Oto -85 1o mW | With | tp | MCBOOP | MC900
F +55°C Case +76°C [Case|+100°C | Case | +125°C | Case | MRTL | MRTL |nstyp| Saeries Series
Buffer MC700 601,606 MCBOO |601,606) MC900 |601.606| 80 25 20 2s/s0 @| 16/45 @D
Counter Adapter MC701 601 MC801 601 | Mcoo1 601 16 5 22 80 55
R-S Flip-Flop MC702 601 MCa02 601 | MC902 601 13 4 14 32 22
3-Input NOR Gate MC703 6. 1,606 MCB03 (601,606 MCS03 |601,606| 16 5 12 28/75 @| 19550 D
Half Adder MC704 601,606 MCBO4 601,606, MC504 |601,606| 16 5 14 | 65 as
Half-Shift Register MC705 601,606 MCE05 601,606/ MC905 [601,606| 13 4 22 | 75 53
Half-Shift Register (w/o inverter) MCT706 601,606 MCB06 (601,606 MC906 |601,606 13 4 22 | 52 36
4-input NOR Gate MC707 601,606 MCB07 601606 MCS07 |601,606| 18 5 12 30/7.5 19/5.0 @
Dual 2-input NOR Gate MC714 601,606 MCB14 (601,606 MC914 (601,606| 16 5 12 50/15 38/10 %
Dual 3-Input NOR Gate MC715 603,606,646\ MCB15 646 | MCB15 | 603,606 MC915 |603,606] 16 5 12 55/15 38/10
MCBE16 646 | MCB16 |601 .606| MC916 |601,606 3 30 91/79 62/54 GS
MCc723 601,606,646/ 10 - 30 91/79 -
Quad 2-Input NOR Gate MC724.A 607,646 |MCB24.A | 646 |MCB24 607 | MC924 607 16 5 12 (100730 76/20
Dual 4-Input NOR Gate MC725 607,646 |MCB25 646 |MCB25 | 607 | MC925 607 16 5 12 60/15 38/10
J-K Flip-Flop MCT726 603,606,646 MCB26 646 | MCB26 | 603,606 MC926 |603,606 16 5 35 100/86 (3| 130/65 |
Quad Inverter MC727 603,608 MCB827 603,606 MC927 |603.606 16 5 12 87/30 % 76720 %
5-lnput NOR Gate MC729 601,606 MCB29 603,606 MC929 |601.606 16 5 12 33/7.5 19/5.0
Quad Exclusive OR Gata MC771 607,646 |MCE71 646 | MCB71 607 | MC971 607 16 5 12 28 72
J-K Flip-Flop MC774 601 MCB74 | 601 | MCO74 01 16 5 35 |iwoores @ 130085 @
Dual Haif-Addar MC775 B07,646 | MCB7S 646 | MCBT75 607 MC975 607 16 5 20 120 50
Binary Up Counter MC777 646 MCB77 | 646 10 | 3 - 180
1J-K Flip-Flop, 1 Expander, 2 Buffers| MC779 646 MCare 646 - - - 141/124 @ =
Decade Up Counter MC780 646 Mcaso G646 10 3 | 2s0 =
Dual Half-Shift Register MCT7B3 607 646 Mcaaa 646 | MCBE3 607 MC983 607 13 4 22 140 1 10
Dusl Half-Shift Register (w/inverter) | MC784 607,646 |MCBB4 646 | MCBB4 607 | MCo84 607 13 4 22 100
Quad 2-Input Expander MCT7BS5, A 607,646 |MCBBS.A | 646 | MCBES 607 MC8B5 607 - - 12 20/ - 17i— %
Dual 4-lnput Expandar MCT786 607,646 |MCBB6 | GA6 | MCBBE 607 MC986 607 - - 12 20/- 174—
1J-K Flip-Flop, 11nverter, 2 Buffers |MC787 646 Mcaa? 646 - - - 138/132
Dual 3-Input Buffer, non-inverting Mc7aa 607,646 |MCBES 646 | MCBBE | 607 | MCo88 607 80 25 24 [145/56 128742
Hax Invarter MC789.A 607,646 MCBBO A | B46 | MCBBS 607 MCo98S 607 16 5 12 130/15 76/20
Dual J-K Flip-Flop MC790 607,646 |MCB90 | 646 | MCBSD | 607 | MC990 | 607 10 3 | 35 |1B2/158 (3)| 124/108
Dual J-K Flip-Flop MC791 607 646 Mcaa1 B46 | MCBEY 607 MCe91 607 16 5 40 190/160 155/130
Tripla 3-Input NOR Gate MC792 607 646 MCB92 646 | MCBS92 607 MCo92 607 16 5 12 82/24 57/15
Serial-Parallal Shift Registar MC794 646 MCB94 B46 16 5 55 225
Dual Full Addar MCT796 607,646 MCB9E 646 | MCBSE 607 | MCBAE 607 16 -] B0 225 190
Dual Full Subtractor MC797 607,646 MCaa7 646 | MCBST 607 MC997 607 16 5 60 225 190
Dual Buffar McC799 603,606,646 | MCB29 646 | MCB99 |603,606| MC999 |603,606| BO 25 15 50/90 @) 32/90 @
Dual 4-Channel Data Selactor MC9701 648 MCB801 | 648 16 5 25 100 -
Dual J-K Flip-Flop MC9702 648 MCes02 | 646 10 3 38 182/158 (@ -
4-Bit Parallal Full Addar MCo704 648 MCBB04 | 648 6 2 125 265 =
Dual 4-Channel Data Distributor MC8a707 648 MCaB07 648 16 ] 25 150 —
Quad Schmitt Trigger MCS708 646 MCBB08 | 646 16 - 30 95 -
Quad 2-Input AND Gate MC8713 646 MCBE13 646 18 5 28 100 -
Quad 2-Input NAND Gate MC8714 646 Mcosi4 | 646 16 5 14 145 -
Quad 2-Input OR Gate MC9715 646 MCe815 | 646 16 5 14 28/100 =
Hex Expander MC9719,A 646 MCHE19,.A | 646 - - 12| 13/- =

A" suffix devices have insured capability to drive at least one MTTL load or two MOTL loads,
(D G Suffix denotes Matal Can, F suffix denotes Flat Package, P suffix danotes Plastic Package.

@ Inputs High/lnputs Low

@ Only Clock Inputs High/Inputs Low
@ Only Clock Input high on flip-flop, other slament Inputs High/Inputs Low

(B) Operating Frequancy (MHz)



[ﬁ]w M[RFIL INTEGRATED CIRCUITS Eﬁﬂw mmﬁll

MC708 series (+15 to +55°C)
MCB08 series (0 to +75°C)
| MC908 series (55 t0 +125°C)

Low-power mW MRTL integrated circuits are

designed for use where minimal system power G SUFFIX G SUFFIX P SUFFIX
consumption is desired. Typical gate speed is METAL PACKAGE METAL PACKAGE PLASTIC PACKAGE
27 ns, with typical power dissipation of 6.5 mW CASE 601 c_l“,‘gfl :33 CASE 646

(input high) and 0.5 mW (inputs low) per logic
node, Devices from the MC708 Series can be

mixed with devices from the medium-power g ‘0
MC700 Series which has loading factors normal-

ized for compatibility.

F SUFFIX F SUFFIX P SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE PLASTIC PACKAGE
CASE 606 CASE 607 CASE 648

TO-91

FUNCTIONS AND CHARACTERISTICS
(Vgg = 3.0 V £10% for MCO08 Series, 3.6 V + 10% for MCBO08 Series and MC708 Series; T = 25°C)

Loading Power Dissipation
Type @ | Type @D Type @ Factor mW typ/pkg
MC708 | MCBO8 McCo08 Each [ mc708
Series Series Series Output Series
+15 to Oto -55 to All tp & MC8o08 MC9o08
Function +559C +75°C Case +125°C Case Series | nstyp Series Series
Half Adder MC708 MC808 )1.60¢ MC908 | 601,60 4 60 14/8.5
2-Input Buffer MC709 | MCB09 51,606 MC909 | 601.60 30 7 5/16
Dual 2-Input NOR Gate MC710 MCE10 1,60¢ MCS10 | 601,60 4 7 .0/1.0
4 Input OR/NOR Gate MC711 MCB11 )1,60 MC9 601,60 4 60 .0/3.5
Half Adder MC712 MC812 11,606 MC912 | 601,60¢ 4 66 11.5/5.5
Type D Flip-Flop MC713 MC813 601,606 MC913 | 601,606 3 5 24/17.5 17.5/13
Quad 2-Input NOR Gate MC717 MC817 607,646 MC917 607 4 27 20/5. 16/2.5
Dual 3-Input NOR Gate MC718 MC 603,606.646| MC918 | 603,606 a 27 2/2. 9.5/1.0
Dual 4-Input NOR Gate MC719 MC81 607,646 MC919 607 a 27 3/2. 11/1.0
J-K Flip-Flop MC720 MCB82 601,606 MC920 | 601.606 2 50 20.5/14.5 15.5/10
Dual 2.Input Gate Expander | MC721 MCB21 601,606 Mco2 601,60¢ - 27 3.0/— 3.0/~
J-K _Flip-Flop MC722 MC822 | 603,606,646 | MC922 | 603,60€ 4 70 24/20 17.5/13
5-input NOR Gate MC728 MCB828 601,606 MC928 | 601,60¢€ 4 27 7.5/1.0 6.5/0.5
Dual E xclusive
CR/NOG Gate MC764 MCB64 646 - a 25
| Quad Latch MC767,A | MCB67,A 648 - - 9 50 110 -
BCD-To-Decimal Decoder MC770 MC870 648 - - 7 36 100/ -
Dual J'K Flip-Flop MC77E€ MCB7E 607,646 MC976 607 2 50 41/2 31/20
[ Dual Type D Flip-Flop MC778 MC878 607,646 MC978 607 3 60 48/3 35/2¢
Dual Buffer MC78 MC881 601 MC981 601 30 57 14/4 11/3
J-K Flip-Flop MC782 mcs82 60 MC98: 601 2 B0 23/21 5/13
Tripie 3 Input NOR Gate MC793 MC893 607,646 MC993 607 4 27 18/3.5 4/2.0
Dual 2-Input Buffer MC798 MC898 607,646 MC99E 607 30 57 14/46 1/32
Hex Inverter MC9718 | MC9818 646 = - 4 27 7.0/3.0 =
Hex E xpander MC9720 | MC9820 6546 - - = 12 30/ -
Quad 2-Input Expander MC972 MC98:2 646 - 27
Dual J-K Flip-Flop MC9722 | MC9B22 646 - - 4 7 =
Quad 2-Input AND Gate MC9723 | MC9823 646 - - 4 =
Quad 2 Input NAND Gate MC9724 | MC9824 6546 — = 4 0 =
Quad 2-Input OR Gate MC9725 | MC9825 646 - - 4 [0 -

“A’ suffix devices have insured capability to drive at least one MTTL load or two MDTL loads.
@ G suffix denotes Metal Can, F suffix denotes Flat Package, P suffix denotes Plastic Package.
@ Inputs High/Inputs Low unless otherwise noted.

Direct Set and Direct Clear Low, All other Inputs High/All Inputs Low.

Only Clock Input High/All Inputs Low.

One Input High/One Input Low.




MFW& BEAM LEAD INTEGRATED CIRCUITS mﬁ'ﬁ‘&

MCBC5400 Series (-55 to +125°C)

BEAM LEAD

MCBC5400 series integrated circuits comprise a family of tran-

sistor-transistor logic designed for general purpose digital applications. =] BEAM LEAD CHIP
The family has a medium operating speed (15-30 MHz clock rate), 12 g (12 Lead)
good external noise immunity, high fan out, and the capability of B | (Geometry Side Down)

driving capacitive loads of up to 600 pF.
This series is produced using beam lead sealed junction technology.

These devices are particularly useful in highly reliable systems using P u) - “‘ﬂ: E:‘D‘”CHIF
hybrid beam lead assembly techniques. E - a] (Geometry Side Down)
GR P
spsgugn
S ) BEAM LEAD CHIP
(a (16 Lead)
O g (Geometry Side Down)
O .l
a1
MAXIMUM RATINGS (agugsp
Power Supply Voltage 7.0 Vdec onnnon L
Input Voltage 55 Vdc - - BEAM LEAD CHIP
O (24 Lead)
Operating Temperature Range -55 to +125 o = g (Geometry Side Down)
Storage Temperature Range -65 to +150 9 Ez " a]
dn =
oooooQg
FUNCTIONS AND CHARACTERISTICS (Vg =50V, Ta = 25°C)
R 520 7 Type S5 A Power
L Chip Factor Delay mW of
Quad 2-Input NAND Gate MCBC5400 10 10 40 14
Quad 2-Input NAND Gate MCBC5401 10 35 40 14
{Open Collector Output)
Quad 2-Input NOR Gate MCBC5402 10 10 48 16
Hex Inverter MCBC5404 10 13 60 16
Hex Inverter (Open Collector) MCBC5405 10 35 60 16
Triple 3-Input NAND Gate MCBC5410 10 10 30 14
Dual 4-Input NAND Gate MCBC5420 10 10 20 12
8-Input NAND Gate MCBC5430 10 10 10 12
Dual 4-Input NAND Buffer MCBC5440 30 13 50 14
Expandable Dual 2-Wide MCBC5450 10 13 28 14
2-Input AND-OR-INVERT Gate
Dual 2-Wide 2-Input MCBC5451 10 13 28 14
AND-OR-INVERT Gate
Expandable 4-Wide 2-Input MCBC5453 10 13 22 14
AND-OR-Invert Gate MCBC5454
4Wide 2-Input AND-OR-Invert Gate MCBC5454 10 13 22 14
Dual 4-Input Expander for MCBC5460 = 5.0 8.0 14
AND-OR-INVERT Gate
J-K Flip-Flop MCBC5472 10 30 40 16
Dual J-K Flip-Flop MCBC5473 10 30 B8O 24
Dual Type D Flip-Flop MCBC5479 10 16 84 24
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MCE54H00 Series, MCE5400 Series (-55 to +125°C)
MCE74H00 Series, MCE7400 Series (0 to +70°C)

The Dielectrically Isolated Integrated Circuit (DIIC) MTTL family
is designed specifically for use in military and space applications that
require a high degree of reliability under severe radiation environ-
ments and post irradiation operation. The MTTL DIIC family utilizes

Dielectrically Isolated
INTEGRATED CIRCUITS

MTTL

nichrome resistors, post metalization passivation, monometallic inter- CER A;fé" ::'c’; AGE
connections, and very small high frequency transistor structures to CASE 607
enhance the radiation resistant qualities of this line.
FUNCTIONS AND CHARACTERISTICS (vgg =5.0V, Ta = 259C)
Loading Propa- Power
"""“"""T’::m""' Factor gation | Dissipation
Each Delay m/W
Function -55 to +1256°C 0 to +70°C Output ns typ typ/pkg
Quad 2-Input NAND Gate MCES4H00 MCE74H00 10 6.0 80
Quad 2-input NAND Gate (Open Collector Output) MCES4HO01 MCE74H01 10 8.0 80
Hex Inverter MCES4H04 MCE74H04 10 6.0 120
Triple 3-Input NAND Gate MCES54H10 MCE74H10 10 6.0 60
Dual 4-Input NAND Gate MCES54H20 MCE74H20 10 6.0 40
11-Input NAND Gate MCES4H31 MCE74H31 10 9.0 20
Dual 4-input NAND Power Gate MCES4H40 MCE74H40 30 6.0 80
Dual 2-Wide 2-Input AND-OR-INVERT Gate MCEGS4H51 MCE74H51 10 6.0 58
4-Wide 2-Input AND-OR-INVERT Gate MCES54H54A MCE74H54A 10 6.0 40
Dual 2-Wide 2-3-Input AND-OR-INVERT Gate MCES54HS56 MCE74H56 10 6.0 58
4-Wide 3-3-2-3-input AND-OR-INVERT Gate MCES4H57 MCE74H57 10 6.0 40
Dual Type D Flip-Flop MCES4H79 MCE74H79 10 16 140
[Binary To One-Of-Eight Line Decoder MCES4H 146 MCE74H146 10 ~ 130
MCES400/7400 Series
Type
-55 to +125°C 0 to +70°C
Dual J-K Flip-Flop MCE54103 MCE74103 10 | 80 | 100

NETWORKS

MCE7000 SERIES (0° to +100°C)

Dielectrically Isolated
INTEGRATED CIRCUITS

The MCE7000 series uses a dielectric isolation instead of the usual junction
isolation to combat the effects of gamma radiation. Each component is isolated
by a high resistance {1010 ohms) layer of Si02. Dielectric isolation also
lowers inter-component capacitance and improves efficiency.

F SUFFIX F SUFFIX
’ CERAMIC PACKAGE e~ CERAMIC PACKAGE
=2 CASE 606 . CASE 607
TO91
Power
Dissipation
Function Type mW typ/pkg Case
Seven-Diode Array MCE 7003 bess 607
Diode-Resistor Network MCE 7005 20* 606
Sixteen-Diode Array MCE 7006 s 606
Twaelve-Resistor Network MCE7007 97 607
*100 £2 resistor.
2-13



MDTL

MCE930 Series (—55 to +1259)

The Dielectrically Isolated MDTL family is intended for
use in military and space applications that require a high
degree of reliability under severe radiation environments.
In addition to dielectric isolation, this family of devices
utilizes nichrome resistors throughout. A post-metalization
passivation process further enhances the radiationresistance
qualities of the family and very small high frequency tran-

MAXIMUM RATINGS

Dielectrically Isolated
INTEGRATED CIRCUITS

VD!

sistor structures are used throughout.

Dielectrically Isolated MDTL has the same electrical
specifications as the MC930 family and may be used inter-
changeably with it. This eliminates the need for redesign-
ing existing equipment to gain radiation-resistance and al-
lows the design engineer to utilize a familiar logic type for
new systems.

Rating Value Unit
Supply Voltage — Continuous 8.0 Vde ’ﬁ
Pulsed, < 1 second 12 :
QOutput Current (into outputs) — mAdc
Buffers, Power Gates — Continuous 150
Pulsed, < 30 ms 300
All other types 30
Input Forward Current -10 mAde F SUFFIX
input Reverse Current — mAdc CERAMIC PACKAGE
Buffers, Power Gates 5.0 CASE 607
All other types 1.0 TO-86
Operating Temperature Range — %c
MCES30 Series -55 to +125
Storage Temperature Range -65 to +150 °c
FUNCTIONS AND CHARACTERISTICS (Ve = 5.0 Vde, Tp = 25°C)
Type Loading
Case 607 Factor Power
-56 to Each Dissipation
Function +125°C Output mW typ/pkg
Expandable Dual 4-Input NAND Gate MCE930 B.O 22
Expandable Dual 4-input Buffer MCE932 25 85
Dual 4-Input Expander MCE933 - -
Hex |nvartar MCE936 8 &6
Expandable Dual 4-lnput NAND Power Gate MCE944 27 65
Clocked Flip-Flop MCES45 10 B0
Quad 2-Input NAND Gate MCES46 8 44
Clocked Flip-Flop MCE948 9.0 70
Triple 3-lnput NAND Gate MCE962 8.0 33
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DIGITAL

INTEGRATED CIRCUITS

DIGITAL

SPECIAL BIPOLAR LOGIC PRODUCTS
for
OUS70M APPLICATIONS

v
F SUFFIX L SUFFIX L SUFFIX L SUFFIX P SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE PLASTIC PACKAGE
CASE 607 CASE 620 CASE 623 CASE 632 CASE 646
P SUFFIX AL SUFFIX AL SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
CASE 648 CASE 684 CASE 690
(Additional mask -programmable memories are in the MOS device listing.)
Function Type Temperature Case Comments
MCM4000L P 0 to +75°C 620,648 | Bipolar read only memory organized as 16 sight-bit words.
128-8it Read Only Memory Compatible with MDTL and all MTTL lines. Open collectors
(Formerly XC170,171) or 2.0 kilohm puliup resistors at buffered output bit lines.
MCM4300L -55 to +125°C 620 Truth table and output option specified by user.
MCM4002L.P 0 to +75°¢C 620,648 | Bipolar read only memory organized ss 32 eight-bit words.
A Compatible with MDTL and all MTTL lines. Open collectors
286-8it Read Only y or 2.0 kilohm puliup resistors at buffered output bit lines.
MCM4302L -55 to +125°C 620 Truth table and output cption specified by user.
MCM4003AL.L 0 to +75°C 684,623 | Bipolar read only memory organized as 64 eight-bit words.
. Compatible with MDTL and all MTTL lines. Open collectors
S12:Bit HesdOn v Mamory or 2.0 kilohm pullup resistors at butfered output bit lines.
MCMA4303AL.L | -55to +125°C | 684,623 | Truth table and output option spacified by user,
MCM4004AL,L 0t +70°C 690,620 | Bipolar resd only memory organized as 256 four-bit words.
Input loading of -0.25 mA maximum. Typical address time
1024.-Bit Read Only Memory * of 50 ns, typical chip salect time of 25 ns. Open collectors
or 2.0 kilohm pullup resistors at output bit lines. Truth
MCM4304AL.L | -55 10 +125°C | 690,620 | table and output option specified by user.
MCMS003AL,L 0to +70°C |684,623 [Bip progr read only y org a3 64
512-Bit Progr eight-bit words. Field programmable by “'blowing’” sppro-
RAead Only Memory priate nichrome resistors 1o break maetalization links. Ninth
MCMS303AL,L | -55t0 +125°C | 684,623 | bit available for circuit testing. Open collector outputs.
512-Bit Programmable MCMS5004AL.L 0 to +70°C 684,623 | Same as MCMS003A L except 2.0 kilohm pullup resistors
Read Only Memory MCMS5304AL.L | -55to +125°C | 684,623 | ©n the collector outputs.
-55 10 +125°C | 607,632 | Twenty-five gates with two custom Isyers of metslization
25 Gate Array Xc177 0 to +75°C 646,632, | "*quired to complete the circuit snd obtain the desired
646,648 | function. Compatible with MDTL and sll MTTL lines,

*Standard options of the MCM4004 are available as MCM4067 snd MCM4068 Binasry-to-BCD Number Converters and MCM4069 and

MCM4070 Hollerith-to-ASCI| Converters.
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INTEGRATED CIRCUITS

LINEAR INTEGRATED CIRCUITS

Linear products include circuits used in consumer, industrial and interface appli-
cations. These products are available in a variety of package styles and in chip form.
Consumer devices designed principally for entertainment use, i.e., television, audio,
radio, automotive, and organ applications.

Industrial products fill important roles in process control, instrumentation, and sig-
nal processing functions,

Interface components span the gap between analog information and digital process-
ing. This category is highlighted at Motorola by the number of new monolithic D/A
and A/D converters.

TABLE OF CONTENTS

Page
e R e T R S S S 1 ot AT TR S P SRRSO (IR P S IR BOR S CLos P S I s 32
Operational Amplifiers{Including ChiIps) . .. 7. ol 0o v vnnienn e o saismainess g0 o MGLL RS 18 314
b LB E S et To T N e S OO S MO NN, s oo LU WM R o bt i . i T 317
Reqoiinetingliidmg GBSk . L. S0 B e e o ie et s s e s o o oy ool o sl 3-19
Spdeial-Fivpooe Circuits (Including GHIDEY « . n oo heimemis wad siv sias i e sl S ivih s s e sy o 321
Lansuines Bevioes. arnosranih B o g e ot Mg b b Susaiaii = she s ha s e D A A e e 322
Linear Wi Pagkages. . ¢icnum e o WML DM Lomn vl e el b R e e e s sk B0 3-25

Chips listed are stock chips. For availability of chips for other products, contact
your Motorola sales representative.
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INTERFACE CIRCUITS

Interface is the generic term applied to a wide variety of circuit functions which do
not conveniently fit into either the Linear (analog) or Digital realms. Often these
devices possess both Linear and Digital circuitry and performance parameters.

The following pages include applications for Linear Interface Integrated Circuits.

MEMORY INTERFACE

NMOS Memory TOMRENECE . o ain wvarsis diaeases s i ek s e e e e i e b s e e meni 33
High capacitance drivers for the ADDRESS, CLOCK or CHIP ENABLE inputs and the sense amplifiers
required to configure advanced NMOS memories into effective systems.

Magnetic Merfiorty IMBEPTA08. 5 i vnie wmiidm i s sl viserswscmosie e o pre s iR e Sase wmssssesnm 35
Drivers and sense amplifiers for core and plated wire memory systems.

BUS INTERFACE

Computer, Minicomputer, Microprocessor, Instrumentation Bus Interface . . . .. ................... 36
Drivers, receivers and transceivers for bus-oriented data systems. Specific devices for IBM computer,
popular minicomputer, M6800 microprocessor, and the |EEE instrumentation bus (HP-1B) requirements.

INSTRUMENTATION INTERFACE

Numeric Display INEerface. ... . v v v u v v e v aiaimon sne nme wemsnsos oo s ssesssssesssossssssessayss 3-8
Driver devices for mating either light-emitting diode (LED) or Gas-Discharge type numeric displays to
MOS or Bipolar IC’s.

BN GODWBTEION v.os wrny wommimmnymin s cnion woaty aracieimseseiom s sasn wises onitecsm Gidbe e dusre Sy S T e Gie & 39
Low-cost building block approach IC’s pioneered by Motorola. D/A’s to 8 bits and two methods
of A/D conversion including a simple two chip DVM with a CMOS logic section,

COMMUNICATIONS INTERFACE

Communicationsinterface ©ounmiiens win SN DEaneie avs S e 5 0 EEeRET R SRl 3-10
Highlighting a unique monolithic 4 x 4 balanced crosspoint switch which replaces electromechanical
devices in PABX or other communications equipment.

COMPUTER AND TERMINAL INTERFACE

Eine Beivers/Reeslvers oy cus s @sct siot bk e aoemiiasn sl v eriaiese o e SR neRies e s 3-10
Useful in transmitting digital data over long lengths of cable without error or noise problems.
Devices meeting the requirements of EIA specifications RS232C, 422 and 423, as well as
differential current mode and open collector peripheral drivers are covered,

R ORENIER GO0 o) deimite) SEnm TS o PP SRS SO SRR 1 PO S ) Skl o el Mscaivn grvmn wirweom) gt m st Fal s wiotbon  Shae 5 312
A broad line from popular single supply quads to family of quad comparators with Three-State Outputs.
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INTERFACE (continued)

MEMORY INTERFACE

Both NMOS and magnetic memory
systems require interface functions.

NMOS Memory

Probably nowhere else has semiconductor technology
achieved greater complexities and higher circuit densities in
practical, real-world products than in today's advanced NMOS
memories. These devices permit greater memory capacity per
unitvolume and lower costs per bit thanimaginable only a few
years ago.

However, these memory ICs do not function alone. As an
approximate rule of thumb, for each three memory packages
in a typical system, one package of support interface circuitry
is required. Some memory ICs require only low-voltage
ADDRESS and CONTROL line drivers and higher-voltage
CLOCK drivers. Other types require a sense amplifier in
addition to the drivers.

1KHH08IIEHOFHESF:rHECLSymm..
7001

Low Voltage
Driver
MC10177

O+
MECL

* Address and Control Lines

o L I\;hgg‘ISAhgermurv I_— Senﬁéﬂarggl1ifier
MeEcCL] * Equivalent MECL
Input Output
f Clock Line
O" . ig;r?v‘::tage
MECL MC75368

Due to its inherent speed, many of
mmuanuwm
systems.

33

il 1 ] elerence Mm'
%' 1] G TY
ch:l:-l [;: . 5] D\;!Enu! L Suffix — Case 620
Output 51 2 Cuipa Dual 7001 to MECL
| | ™ 10,000 Sense Amplifier
Dutdute & fo _,?':\ s\iF 0= S with latches. No external
ot =] T | 5 components required.
e L
w4
o
: ;‘\." [i;
48
ton (Amplifier) t:; (Enable)
uh ns ns
Max Max Max
=200 10 5.0
- B - MC10177
Vee L‘. e Log __“] Ve 30 to 85°C

Cutput & 2+ EH
Wave Bhape & |3 1} _‘J i
Outout B [L‘_' 1 El‘
o L i
Cutput € ':_A— 1 ji
1 e [} mmasc
|
3] Vsg

et B

L Suffix — Case 620

Triple MECL input
Address Line Driver for
1K or 4K RAMSs.

Vee ;T: : =
Vou Va Recumen
@ low 15 mA El = 1.0mA @c, pF
Volts Min Voits Max ns Typ
4.0 05 6.0
_ e | MC75368 MC75358
vee [0} 4 vee 010 70°C
i[5 i3] 24 L Suffix — Case 632
P Suffix — Case 646
18 [3}— 417 28
1 1 - CHIP Enable driver with MECL
1 [4_.__] ] 2¢ compatible inputs.
veea[EH 1 J n0Vees  Maximum Supply Maximum Supply
1 - Voltage = 18V Voltage = 22 V
1¥ (6} —9jay
Gnd| 7 E Veez
Voo Voo ton
@ b = =100 uA &Iy, = 10 mA @ C, = 390 pF
Volts Min Volts Max ns Max
Vee — 3.0 0.2 24




INTERFACE (cont

inued)

frriors Ncifs ™ agpie =55 1o 125°C 010 85°C
Logic MC8505 Input A [F==—{JOutput A G Suffix — Case 601 L Suffix — Case 632
VEE Vcc L Suffix — Case 632 G Suffix — Case 601
Input 8 [I=>—={] Outpur B P1 Suffix —Case 626
Pin Connections for P1 Package
Drivers for extremely heavy capacitive
Low Voltage Driver loading (to 1000 pF).
MC3459
Vo Vo Lo,
@ V-V =04V @V -Ve: =25V @& C, = 1000 pF
Volts Min Volts Max ns Max
Vee — 1.0 Vee + 05V 12
4K NMOS Memaory
S MC8505
High Valtage Dri "
O Mcaaso A2 =] 1 16 vee 010 70°C
MMHO026 or i ; L Suffix — Case 620
MC75365 AMinE 2 15 A3in P Suffix — Case 648
- e Aljn ] 3 18 B4y,
XKoo =1.4 5. LS Refresh logic circuit for
out 13:_ in 4K dynamic RAMS
Rel C 5 12 3 ASgut
Mg e 11 O Adg
Reser ] 7 10 F A3,
Gna ] 8 9 a2,
W O i vee L Sl Case 832
R vl bl |l | e i,
ow + ne = - - ns
owewt @1 | —'R" nrmmpo;wmm«mos Volts Min Volts Max Max Max
trowt [}y | ] O RAMs 24 0.5 80 145
ln;.m E: - ol In::..-
|
oo G- | —31 '
Gra [7] -—E] ki
Vo Vo, e
@u.,\.'-wziom @¢2|=ma @ C, -MSWPF
Its ts ns Max
abu ki i MC75365
2.4 07 26 Veez '] veer 0 to 70°C
Gutput A 1] cwtout 0 Iﬁgﬂ:‘g’::g:::ﬁ
W'—Vﬂ MC3460 Input 1A[3 E‘ nput O
e el vee Higher voltage { + 12 V) inaut 248 S ineur 3o CHIPEnable driver for sither
Output & 2} E‘ Output D CHIP Enable Driver = 4K or 1K RAMs. Differs from
et : — incorporates REFRESH input 388 [5 (2] input 260 MC3460 by not providing
LEI nnel T3
= ":"Tr g Ses function for 4K RAMSs. insu 188} | FSipursc  REFRESH Input.
Erania 1 [4] 1 Efr MC3466 Outout aﬂ-l—‘ Outpur ©
Wean Ei—. "semsmz  CHIP Enable Driver L ::i_ Y S vecs
St ] I Vi Eaeem Shecifically guaranteed -
el (1 ] AT for 7001 1K RAMs.
outpur 8 [7] }qo‘“““': 01to 70°C
Geg [8 9w L Suffix — Case 620
lveor e — Case 648
v, v, foui, Vou Vo ton
@l = ~20mA @ o - 40 mA @C, - 480 pF @l - 100 uA @l = 10mA @ C, - 200 pF
Volts Min Volts Max ns Max Voits Min Volts Max ns Max
Vos — 1.0 0.55 23 Ve — 03 03 20
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INTERFACE (continued)

Magnetic Memory IEEEEEE——

Se

Strobe

Vce

nse Amplifiers

Gata Dutput Strobe
A ¥ Gndz ¥ 8 PLGnat

Tu ila T!z TH iw Ts

LT TP RITE
Cext piiferential Refarence Differantial " EE
Input A Input Input B

Strobe Output

Voo

1s

Dutput Strobe
A A Gnd B

B Gna
2
18 Tl‘ 13 12 il!

il 2

==

]

Cext

oo

i

Tast Tast
Point StrobeOutput Output Strobe Point
A A a L] [] []

1= & | J:l
) & -4 o &
= TR e e -V
Differential Reference Differsntial

Input A Input input B

e T T Ju o Lo

15

00
L

11

Canr

Veo

L

Strobe Output
A A G

2 E] us 6 il vl’:

Ditterantial Ditferential
nput Input Input 8

Gnd 1

T Tio Lo

Cutput Strobe M.C.
2 ]

nd
15 Tw T\: Tu

L\

Coxt

:
EErEr

Reference  Ditferentisl
Input Input B

Diffarential
Input A

MC5623
~55 to 125°C
L Suffix — Case 620

MC7522
McC7523
0 to 70°C
L Suffix — Case 620

Dual channel with open-collector
output, high sink current capability

MC5528

MC5529

~55 to 125°C

L Suffix — Case 620
MC7528

MC7529

0 to 70°C

L Suffix — Case 620

P Sutfix — Case 648

Same as MC7524, 25 excapt
amplifier test points included
MC5534

MC5535

~56 to 125°C

L Suffix — Case 620
MC7534

MCT535

Oto

L Suffix — Case 620

P Suffix — Case 648

Same as MC7524, 25 except
NAND outputs

. :ﬂrﬂ:l I!I':Hlou!:ul ﬂu;pvl Iw:bo.?‘;;;l - m
I I T T T ~55 10 125°C
16 18 14 12 12 1" 10 9 L sum' s m m
MC7538
MCT539
0 to 70°C
L Suffix — Case 620
P Suffix — Case 648
T i s T s  Same as MC7528, 29 except
FTTETTTT oo
Cumi o Vee
Differantisl  Refersncs  Difterantisl
Inpy Input input @
MC5522 MC5523 MCT522 MCT523
MC5524 MC5525 MCT524 MCT7525
MC5528 MC5529 MCT528 MCT529
MC5534 MC5535 MCT534 MC7535
MC5538 MC5539 MCT7538 MC7539
Viu@Vper= [ 101020mV | Bto22mV | 11019 mV | Bto22mv
15mV =
Viu @ Vigs 351045 mV | 331047 mV | 36 to 44 mV | 33 to 47 mV|
= 40 mV
Max |y = 100 uA 100 A 75 uA 75 pA
Max tpy 40 ns 40 ns 40 ns 40 ns
C.=15pF =
s f L} MC1544
Chmnall:{:T -=56b125“|:
= L Suffix — Case
it 3] F Suffix — Case 650
Chll'ﬂ!lo{ ral
= MC1444
veg (5] 0to 70°C
e 2 L Suffix — Case
Inpurs -_°: ] AC-coupled, decoded input channel
cranne |} selection, wired-OR strobe
eodd {r;' capability, +5.0V, 6.0 V power
= supply.
ow Vo oo
Device Vi @ low = —400 uA @l = 10mA ns
Numbaer mv Min Voits Max Max
MC1544 051015 2.4 0.5 25
MC1444 03t023 2.4 0.5 25
Core Driver
Source
Collsgtors m
w2z -55 to 125°C
L Suffix — Case 620
A2 F Suffix — Case 650
— e MC75325
10 0 to 70°C
2 L Suffix — Case 620
e P Suffix — Case 648
b L Dual Memory Driver with logic inputs
and (8 24-Voit output capability.
Vaa Lan o toun
Davice @ lyjos OF biouros = 600 MA | @ Ve, = 24 V| (Source) | (Sink)
Number Volts Max A Max ns Max | ns Max
MC55325 0.70 150 50 45
MC75325 0.75 200 45
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BUS INTERFACE

Several popular bus formats have been
established to allow compatibility of
equipment regardless of manufacturer.

Computer Bus I

= MCST13 MC8T23
A ] _[@, vée 0to 75°C

L Suffix — Case 620

Irout AZE r‘g input B6 Psu‘mx_c.”m
wmous 23 [ZH Lid] ot as MCBT13 Isa dual  MCBT23 is a dual
open emitter driver.  open emitter driver.

e [ 4 Specified for general Specifiedto meet IBM

Minicomputer Bus I

8ur 31— T ) vee MC3438
r 0 to 70°C
tnput 3 ?"'1_1_,‘ ) Bus 1 L Suffix — Case 620
Supat 3[3 e<-—- 4] ot 1 P Sutfix — Cass 543

Quad Transcaivers with hysteresis-
squipped receivers and open-collector
driver outputs which permit wire-OR

% g D w2
o as[] : 1] inous a3 TIL Systems. System requirements. tnour (8- I _" 5 connection (DM8838 equivalent).
oupu A[7] | LJg] tepat 11 Diabie s'.:-— L{>o—{i0] owwur 2
5""E @—‘E et Grownd Lﬂ . — 8 | Dusabie &
Recelver Vs lous trirece truens
Hysteresis @ by = @ Vicuum = @c = @c =
e = — Volts 50 mA a0V 15 pF 15 pF
@I.,..:f?'sml @ve-o @C. =15 pF Min Volts Max A Max ns Max ns Max
Device @low - ~59.3mA" mA ns 0.25 0.7 100 25 30
MNumber Volts Max Max Max
MCBTi3 . 24 ~30 20
MCBT23 311" -30 20
G Er_ui MCST14 MC8T24 naut 4 ' T el vee
gt a3 (1 :lD— [re]vee 010 70°C |- i
o (5] v L Suffix — Case 620 s ‘il—‘ ] tmput 1 0 to 70°C
.:N. " [ Elinouss P Suffix — Case 648 R —fiaJoutour 1 L Suffix — Case 620
o (2] :j LQEIT::.”IJ MCBT14 is a triple-  MCT24 is a triple | P Suffix — Case 648
Staoe imouna  Mysteresis-equipped  hysteresis-equipped ouwurs[a] ~H13]weutz  Hex Recelvers with Hysteresis for
.n:u. . e e 1“;lw:ahmr rip#:od mo:iv:ar n:psl:;ﬁt:gn to ] - 3 improved noise immunity (DM8837
P |3 = G 1], Que T genel me Input B Qutput 2 uivalent
iy = ; requirements. ! J_ = )
I'w::.le o 5 Cutput 6] 8 y J _l_bmnutil
m:?“ E. %jmn " Ag Disable @ ? —-—-— jOuloul 3
G"’E wlu; . Graund - i — ——J Disable A
by ovm
Vim @ Vi = 3.8V @ C, = 15 pF
Device Voits @ Vi = 311 V* ns L Hysteresis Loy
Number Min mA Max Max @ Vyp, = 4.0V Volts @ C, = 15 pF
MCBT14 03 017 30 JA N Min i 3w
MC8T24 0.2 017" 30 50 05 30
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INTERFACE (continued)

Microprocessor Bus I

The revolutionary “Computer on a Chip" is another bus
organized system. The requirements on the microprocessor
bus are especially stringent. Generally, microprocessors
(MPUs) are fabricated utilizing MOS technology with its
attendant high circuit density characteristics. However, MOS
structures become unduly large when it is necessary to -
conduct large amounts of current. Therefore it is necessary
that each of the elements attached to the MPU bus require
minimal load current. Most MPU systems can tolerate a total
loading equal to only about one conventional TTL load.

Diriver Receiver Driver Asgaiver Récever
Input  Bus Owtput Input  Bus Output  Enable
Gng 2 2 2 1 1 1 TPt
oinioioicioioic
MC8T26/MCB88D
01to +75°C
L Suffix — Case 620
P Suffix — Case 648
Quad three-state
4 ( bus transceiver
23 5 5 2 J Y Y Y R D
Driver Bus Recewer Driver Bus Recewver Drivie Ve
Input 3 QOuteut Input 4 Outpul Enable
3 3 4 4 gt
by and 1, Towe
Input Current Output Disabled Delay Time —
(Either Logic State) Leakage Current — High to Low or
uA High Logic State Low to High
Max sA ns Max
200 100 17

Instrumentation Bus I

Steps toward standardization of the instrumentation
interface bus have been made by the International
Electrotechnical Commission (IEC) and the IEEE with
Standard 488-1975. Acceptance of these standards will
permit interconnection of many types of measurement
apparatus, manufactured by numerous firms, into complex
systems simply by plugging in connecting cables.

3-7

& o oI MC3440
TI:":|:‘I:|BI’|E E Vee 0 to 70°C
Gnd ;.i “%:- P Suffix — Case 648
suaZ] 185 C Quad Transistors with 3 Drivers
Receiver — i) Recaiver Sharing a Common Enable Input
Dutput A Qutput C Ri=30k {to “'uc)
Diriw Dri i
mo:.ul.'l E Il\or:l.'c R2 = 6.2k (m GM]
'g;::; E Enable E
v Driver
g:::ut«l Eiupu‘t‘ﬂ
Bus 8 [7] i g::;':._,
Logic Gnd E Eﬁul D
Output snd MC3441
Termination |1 E Vee 0 to 70°C
Gnd P Suffix —Case 648
w2 [H9C  ad Tronscohvers wit s four
Aeceiver 7] Peceiver  drivers controlled by a
Ouitgiut A OuwutS  Common-Enable Input
Driw e
nput A 3] npurc R = 30k (o Vo)
v = 6. to
our 82 17] Enavie €
Recaiver T Driver
Output B Input D
sur s [7] 0] G
Logic Gnd E 3 Buz D
MCI443
Output Gna [ 1 Vee 0to 70°C
P Suffix — Case 648
BUI&E EBM!C Quad Transistors without
Recaiver a] Aecoiver  termination resistors. Functional
Outpay A Output C  pquivalent to 75138 :
Driver E Driver
nput A nput C
IE;::II." E!nlbl. E
Recaiver ) 3] DOriver
Output B Input O
au s [7) S ©
Logic Gna [8] 9]eu 0
Receiver Drive o
Input Voltage Bus (Driver or
Device Hysteresis @ lo, = 48 mA; | Divider Voltage | Receiver)
Number mV Min Volts Max Volits ns Max
MC3440 400 04 2610 3.75 30
MC3441 400 0.4 2610 3.75 30
MC3443 400 0.4 — 25(D) 22(R)




INSTRUMENTATION INTERFACE

Digital techniques are rapidly invading
instrumentation systems.

Numeric Display Interface NS

MCT5481
0to 70°C
L Suffix — Case 632
P Suffix — Case 646

Quad LED Segment Driver for common-
cathode displays. MOS compatible
inputs.

13| Emitter &
~12| Collector 4
11 vgg
10| Collector 3
9 | Emitter 3
18 | inpur 3
I Veu Vis
@v,=1Vv @l =~ SO mA Volts
mA Max Volts Max Max
3.3 1.2 10
MC75482
0 to 70°C
L Suffix — Case 632
P Suffix — Case 646
Hex LED Digit Driver for common

Dutput 11 E Input 1
Qutput 2 | 2 —E Output &
nputr 2 |3 ““’Q“E Input 6
ano [2 1] vss
nput 3 |5 -1 S0 ﬁE input &
Output 3'?‘11———-‘ E!O«mul -]
Output 4 L’_{_°<}_E Input 4
L Vo Vis
@v,=1v @ Iy, = 250 mA Voits
mA Max Volts Max Max
33 12 10
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MC3490
ok 0to 70°C
Output[Z] P Suffix — Case 648
Output[F] ?-Oinl:nlnoda Driver ::ﬂ‘l High !.onic
output(a] Level Input Required for Activation
zutEpuIE
P
Du|Fp E
g £
Vee[B]
Breakdown Input Voltage Input Voltage Input
Voltage (OFF-State) (ON-State) Current
Volts Volts Volts ;:l
Min Min Max
48 -5.0 ~-2.0 450

Pr min MC3491
i ee{ G 010 70
Input 1 |2 P Suffix — Case 701
Input 2 |2 8-Segment Cathode Driver with
input 3 [+ Programmable Current
Input 4 |*
Input 5 |®
Input 6 E
input 7 | #
Input 8 7] 5] Substrate (Gna)
Breakdown Current Deviation Output Current
Voltage (Al 8 Outp! Vi
Volts % Volts
Min Max Range
80 10 501050
MC3484
Ou:utm o | 6|VYece 0 to 70°C
Output[7] TE]input P Suffix — Case 648
o‘.:’puﬁ_‘_"qj_@.n&l 7-Digit Anods Driver with Low Logic
c it Level Input Required for Activation
OutputF] 4 In%ul
OuguE 2 ln%ul
OusouE gl 77]Input
Ou:ﬂuﬁ < ,m:ut
F
vee [B] <] m%uz

Breakdown Input Voltage Input Voltage Input
Voitage (OFF-State) (ON-State)
Volts Volts HA
Min Max Min Max
48 =20 -5.0 -350




INTERFACE (continued)

A/D-D/A Conversion I

Ext
Integrator
Capacior

Input
Ten Inputs
(lor devite  Anslog

Zero
e ket Ay
Gnd “Output ingut

—_— Y, A dual ra tem which
MC1505 mp subsys
oioicinoiciaiolin 55 1o 135°C can provide accuracies o 4% BCD
L Suffix — Case 620 digits or 13 binary bits. May be
e o i used with McMOS or MTTL logic
MC1405 systems. Mates with MC14435
0 to 70°C for complete 3% BCD
[ - C L Sufix — Case 620 Converter function.
0+ in
e "
o
I Linearity Temperature
Error Voltage Coefficient k.
L=] I_.I I_I lil IB_I I_I Lis] L] % Reference of Reference @Vee = 50V
Comparator | Relerence lo Helerence Vee Max Volts %i"C mA Max
Quiput  Rgmp Voltage F\llrrtm.c Test
Cantrol Outaut o +0.05 11510 1.35 0.005 12
e MC1508 (- MC1508L8
inputs Output
M5B Outout VEE Grg N.C -355 to 125°C T s o ey, ~55 to 125°C
FIIITIF'I[TIITITTIH L Suffix — Case 632 nininialioioiala] L Suffix — Case 620
I_ MC1408L8
| MC1406 MC1408L7
Eecass 0 to 70°C (  Mcuss
L Suffix — Case 632 0 to 70°C
L Suffix — Case 620
r 81 Mutiphing Digtak 8-Bit Multiplying Dighal-to-Anaiog
to- nverters I_I Ll T L] Tl e Tl
T e W FTELEITT | Cometen
- LS8 Ve L—-—-a—'mhm“ [ &:Jr‘- nputs
o sy
inputs
o Accuracy Output Current P,
ice % Vare =20V Vee = 50V
Accuracy T T Output Current P: Number Min @m: Range 5 mW Max
% ns @ Vi = -50V @ Ve = -850V
Min Max mA Range mwW Max MC1508L8 =0.19 19to 2.1 170
MC1408L8 £0.19 191021 170
=0.71
i ot L, 12 MC1408L7 +0.39 191021 170
MC1408L6 +0.78 1910 2.1 170
.Y
MC1507
s (77 T amornr 55 10 125 = MR i
G R L 683 — 18F—=VOD MC14435EFL — L-Suffix Case 620
Vs [3 G ] Voe MC1407 a1 ] 2 15 [ DS? MC14435EVL — L-Suffix Case 620
" I 010 70°C -2 o 14 —ao —401to 85C
mere) 4] 1] Compansation | Suffix — Case 620 - MC14435FL — L-Suffix Case 620
5 liz] Ameitier  MG1507MC1407 — Tracking or 2 ¢ O MC14435FP — P-Sufix Case 648
Comanrato il Quraut Successive Approximation AD comp ] 5 12[——az MC14435VL — L-Sutfix Case 620
= 1 ] Vaerin Subsystem consisting of a high slew ourC—]s gy MO SR Gl
DOWN v rate operational amplifier and an 3% Digit BCD Subsystem for Mating
Guput [} = "-981¢  adjustable dual threshold comparator. RCCT 7 1012 D with the MC1505
Power [=] UP Outpur vgs ] 8 9 —I6R
Ve ks Comparator  |[Comparator
Amp P Viu Vi [N L, I lov
Device mV mA @ Vier = 40 mV mv mA Posesasissn @ Voo =50V @V =50V @ Vo =50V
Number | Max Max mV Range Range Min @V = 50V (Digit Selects) (BCD Outputs) (ANl Outputs)
MC1507 | 2.0 15 | =360 =44 |-15010 +320 | 32 - 4 Mo il oA
MC1407 | 6.0 25 +3010 =50 |-150 to +320 32 1.75 1.6 16 -0.2
39



ﬂows;lgr = cﬂ‘:;‘”
= E C‘?’m ZI .n::-
Low-cost solid-state crosspoint Cotume ] o
switches offer important by ] “2 P Suffx — Case 649
advantages in modern Seist ¢ i S 4t o meoie
Rt S2  applications. Select i a
iophonS e rgRs = i
Iow!.lul e c'a‘:d'
: g - - ‘:'}jfj ]y
@Vu = 10V @lu = 20 mA BV.. @l = 20 A b2 B
Ml Ohms Volts Volts
Min Max Min Max
100 10 25 T

COMPUTER AND TERMINAL INTERFACE

Important interfaces are present in ke

UTPUT
STROBE
i VecVee 24 28 NC 2Y 26 MC55107 MC75107
computers and computer terminals. 1 255 1250 el
L Suffix — Case 632 L Suffix — Case 632
P Suffix — Case 646

Dual Differential Input Receivers with Active Pull-

Drivers and F{ecewers EEEL LR

MC1488 up TTL OQutputs
v hal v, 0to 70°C
e T L suffix— Case 632
input A 2] I!Elnpu( ' uad RS-232C Driver with Qutput I !Bﬁ'lﬂ‘l MC75108
iemith mru'rs NG OUTPUT STROBE _ 55 to0 125°C 0 to 70°C
Output A[5] 2] input p2 Current Limiting 8 1YSTROBE GND | Syffix — Case 632 L Suffix — Case 632
& A il P Suffix — Case 646
a "} 14
ewe 8 e Dual Differential Input Receivers with Open-
Input B2 E: 12] Input €1 Collector Outputs
output 8 [&} 9] input €2
Gna [7] 3] Outeut € Input Vs, I L ton
I mV @V.=05V @V = -20V ns
T Max nA Max pA Max Max
7 : +25 75 -10 25
Vou L L
@ VeelVes - 9.0V @ VeelVer = =9.0V A @G, - 15 pF
Volis Min Volts Max Range ns Max
6.0 -6.0 +6.01to 12 175
oupons BT L MCT5108 mc;sng
B MC1489 R - St 0 to 70°C 0 1o 70°
input A }3 vee  0to 70°C "ﬁif:]_[‘-‘-fﬁ“ 0,2 T | Suffix — Case 632 L Suffix — Case 632
L Suffix — Case 632 Y P Suffix — Case 646 P Suffix — Case 646

Response sl
Controt & L2 s a2t

| Quad RS-232C Receiver with 0.25 V Dual Current-Made Drivers with Inhibit Inputs

Output A [3 Rasponse of Input Hysteresis Sink Current Sink Current
) = 6.0 mA = 12 mA
input 8 [47 Cutput D
Bk nc:wﬂ
oiel] winput© Qg 7
Control B —
ai i L Suffix — Case 632 :
Outout B Fnigmi ] et | e | B
Comtrel © Ouad RS-232C Receiver with 1.1 V of TA 18 1C 2c 2A 2B Gna
Gra 3 5] outpur ¢ Input Hysteresis e i 43
Input Vox Input Vs : Lew (ON) I (OFF) i
Device Voits Voits @ R, = 39001 Device mA uh ns
Number Range Range ns Max Number Max Max Max
MC1489 10to 15 07510 1.25 50 MC75109 B 100 15
MC1489A 17510 225 0.751t0 1.25 50 MC75110 6.5 100 15
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INTERFACE (continued)
DRIVERS AND RECEIVERS (continued)

puts A 1

MC3450 MC3452
+ & 0to 70°C 0to 70°C
tput A [3] L Suffix — Case 620 L Suffix — Case 620
P Suffix — Case 648 P Suffix — Case 648
Strobe [a]-
tput C [] Quad Ditferential-Input Receivers
. ;[‘: ! [Ouwsut D common Three- Open Collector
e State Enable Outputs
Gnd [8]
Input V,,, [ he L
mV @Vs=05V @V, = -20V ns
Max wA Max wh Max Max
=25 75 =10 25
[ | 0 to 70°C
Input & |1/ 0E W, o
=] [0V L Sufle— Case 620
v [3 (18] out® P Syffix — Case 648
Output & | l
B ¥ Quad Current-Mode Driver with
= Outout Common Inhibit Input. Current Sink
|
Eor z is Approximately 12 ma
¥ [? E z
M| ! Output D
inhibit (6 PE ¥
input € E E Input DD
Gre [8] (5] vee
—_ .._._lr
Input V-, I W ton
- @Ve=05V @V, = -20V ns
Max A Max A Max Max
+25 75 -10 25
Sub-
MC75450
0 to 70°C
L Suffix — Case 632

P Suffix — Case 646

Dual Peripheral Positive AND Driver,
plus two non-committed NPN output

transistors.

G 1A ¥ 18

1c

1€ Gnd

Positive Logic: ¥ = AG (gate anlyi
C = AG lgate and transistor)

GATE
Vou Vo Lo
@ low = —400 uA @l -~ 16 mA @C, = 15pF
Volts Max Volts Max Max
24 04 14
TRANSISTOR
BV BVego hie
Volts Voits @ Veg = 30V, I = 300 mA
Min Min Min
35 50 30

31

vee 28 2A 2Y

1 2 3 4
14 18 1¥ Gnd
Positive Logic ¥ = AB

Vee 22 24 av
—~8 7 ] sl
1 2 3 4
14 18 1y Gnd

Poritive Logic' ¥ = AB

MC75451

MC75461
0to 70°C
P Suffix — Case 626
U Suffix — Case 693

Dual Peripheral Positive AND Driver with Logic Gate
Outputs Internally Connected to NPN output
transistors.
Vo (max) = 30 V — MC75451

= 35 V — MC75461

MC75452
MC75462
01to 70°C
P Suffix — Case 626
U Suffix — Case 693

Dual Positive NAND driver with Logic Gate Outputs
Internally Connected to NPN Output Transistors.
Vo(max) = 30 V — MC75452

= 35 V— MC75462

MC75463
010 70°C
P Suffix — Case 626
U Sutfix — Case 693

Dual Positive OR Driver With Logic Gate Outputs
Internally Connected to NPN Output Transistors.
Vo (max) = 30 V — MC75453

= 35 V — MC75463

Dual Positive NOR Driver with Logic Gate Output
Internally Connected to NPN Output Transistors
Vo (max) = 30 V — MC75454

= 35V MC75464
14 18 1Y Gnd
Positive Logie” ¥ =« A+ B
MCT5451, MC75452, MC75453, MCT5454

Tow Voo [ [N

@ Vo =30V @ I, = 300 mA @V, =24V @V, =04V

wA Max Volts Max A Max mA Max

100 0.7 40 -1.6

MCT75481, MCT75462, MC75463, MCT5464

[
@Voy =38V
HA Max

Voo, (After Switching)
@ Vee = 36 W, I, = 300 mA
mV Max

=10




INTERFACE (continued)

Comparators

LY - 14 nc
ane[2 B]ne MC1710C MC1710
Non lnv 0 to 70°C ~55 10 125°C
s FEINE G Suffi — Case 601 G Suffix — Case 601
inpur [ 11 ]vee F Suffix — Case 606 F Suffix — Case 606
L Suffix — Case 632 L Suffix — Case 632
neL 1ojne P Suffix — Case 646
veele [ sense Single Comparators
dEm [8 Ine
*Connected 1o pin 6 via the subirate on
O me plastic wnit
Vo [ A
Device mv wh Vv
Number Max Max Min
MC1710C 5.0 25 1000
MC1710 20 20 1250
Inputy 'E 'Y vee
A LG MC3430 MC3432
tnsutt MC3431 MC3433
Outour A ®  Dw70°C 0to 70°C _
Suffix — Case 620 L Suffix —
sriobe WAOURC b Sutfi — Case 648 P Suffix — Case 648
G tlvee  Quad High-Speed Quad Comparators with
ssuie* ] o111 cutewr o COMparators with Open Collector Outputs,
& Three-State Enable  Common Strobe Input
- " inewts  Common to all Four
Gna [8 e Devices
Va le ton
Device mV pA ns
Number Max Max Max
MC3430 =6.0 20 45
MC3431 =10 20 45
MC3432 =8.0 20 50
MC3433 =10 20 50

312

MC1T11C
0 to 70°C
G Suffix — Case 603

MC1T11
0 to 70°C
G Suffix — Case 603
F Suffix — Case 606
L Suffix — Case 632

Dual Comparators with Strobes,

‘C‘?':.M:'l::‘w":::lll wis the jubstrate on W'll’o-ORﬂl oumw
Vo hs A
Device mV e VN
Number Max Max Min
MC1711C 5.0 100 700
MC1711 35 75 700
MC1650
MC1651
-30 to 85°C
L Suffix — Case 620
F Suffix — Case 650
Uttra-High Speed Dual Comparators
with Latches
Vi Common-Mode Lo
Device my Range inputs) (Clock)
Number Min Volits Min ns Max ns Max
MC 1650 +20 -2510 3.0 5.0 4.7
MC1651 +20 -3.01t0 25 5.0 4.7




INTERFACE (continued)

COMPARATORS (continued)

8 MLM111
T ; 7 ;uctcpul - 55 o 125.0
Topues., 6 Balance/Strobe G Suffix — Case 601
Vee s 5 Balance F Suffix — Case 606
L Suffix — Case 632
MLM211 MLM311
—25 to 85°C 0 to 70°C
G Suffix — Case 601 G Suffix — Case 601
F Suffix — Case 606  F Suffix — Case 606
L Suffix — Case 632 L Suffix — Case 632
P1 Suffix — Case 626
High-Gain, High Input Impedance Comparators. May
be used with single power supply. Strobe and
balance inputs provided.
v‘o IIl vﬂ
Device mv nA @ lp, = 50 mA
Number Max Max Volts Max
MLM111 3.0 100 1.5
MLM211 3.0 100 it
MLM311 7.5 250 1.5
MC1514 MC1414
—-55 to 125°C 0to 70°C

F Suffix — Case 607  F Suffix — Case 607
L Suffix — Case 632 L Suffix — Case 632
P Suffix — Case 646

Dual Comparators with Strobes
Vo Is Ao,
Device mv ) N
Number Max Max Min
MC1514 20 20 1250
MC1414 5.0 25 1000
[eaare ] MLM139 MC3302
cutsut 2 [1] : 4] Dutput 3 MLM139A MLM238
- 55 to 125°C MLM239A
Outpur 4
s I e L Suffix — Case 632 —40 to 85°C
Vee [t2] Gra L Suffix — Case 632
tnput 1 (4] [11] input 4 P Suffix — Case 646
input 1 Ej> {10] Input & &m
npur 2 [ [5] inpur 3 0to 70°C
B | o L
Quad Single Supply Voltage Comparators
Vo b [ Voo
@25°c @25°C | @V =500mV | @l =~ 2.0 mA*
Device mv nA mA @l = 40mA
Number Max Max Min mV Max
MC3302 20 1000 - 400"
MLM138 5.0 100 6.0 500
MLM139A 2.0 100 6.0 500
MLM239 5.0 250 6.0 500
MLM239A 20 250 6.0 500
MLM339 5.0 250 6.0 500
MLM3394 20 250 6.0 500
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INTEGRATED CIRCUITS

LINIE AR

OPERATIONAL AMPLIFIERS

Motorola offers a broad line of operational amplifiers to
meet a wide range of usages. From low-cost, industry
standard types to high precision circuits the span encom-
passes a large range of performance capabilities.

These linear integrated circuits are available as single,
dual, and quad monolithic devices in a variety of package

styles as well as standard and beam-lead chips. The following
guide is designed to highlight those Motorola operational
amplifiers which are recommended for new designs due
to their excellent performance, lower relative cost and
ready availability.

NON COMPENSATED — Gain and Frequency-Response characteristics may be optimized for specific applications through the

selective addition of external compensating capacitors and resistors.

AN INDUSTRY STANDARD — MC1709

Available Variations:
This design was among the first high- Prime Device — MC1709
performance types on the market and Ta=-5510+125°C Chips:
still is one of the most popular. Its Relaxed Spec. MC1709C Standard — MCC 1709
long history has made it among the Ta = 010 +70°C MCC1709C
most widely sourced unit in the indus- Military Beam Lead — MCBC1709
try, and the most universally available Processed Devices Available —MC1709A Flip-Chip — MCCF 1709
amplifier. In the largest selection of Beam Lead — MCB1709 MCCF 1709C
packages, at the lowest cost. Duals -
Prime Device — MC1537
Relaxed Spec, - MC1437
FOR HIGHER PERFORMANCE GENERAL-PURPOSE APPLICATIONS
MC1748 Available Variations: Chips:
Improved version of MC1709, available at a Prime Device - & MC1748 Standard — MCC1748
slightly higher price. Has greater gain and Ta=-5510+1257C MCC1748C
slew rate, better input and output imped Relaxed Spec. - MC1748C Beam Lead — MCBC1748
ances and somewhat lower power dissipation. Ta=010+75°C
MC1539 Available Variations: Chips:
High slew rate amplifier. Also offers sub- Prime Device - MC1539 Standard — MCC1539
stantial improvement in offset current and Ta=-5510+125°C MCC1439
voltage, and in frequency response. Recom- Relaxed Spec, — MC1439
mended for high-performance applications Ta=0to +75°C
at low cost.
FOR SPECIAL APPLICATIONS
MC1520 — Differential Qutput Available Varlations: T .
Wide-Band Amplifier, recommended primar- Prime Device MC1520 Ta-0 (0"?50(: MC1420
ily for those applications where differential Ta~-6510+ 125°¢C
output is an essential circuit requirement.
MLM101A — Low Bias Current Available Variations:
High-performance amplifier, featuring excep- Prime Device — MLM1014 Relaxed Spec. — o MLM3014
tionally low input bias and offset currents. Ta=-55t0+125°C Ta=01w0+75°C
Limited temperature version (MLM301A) is Intermediate Spec. — MLM201A Military Qualification
particularly attractive as general-purpose am- Ta - -251t0+85°C or Process Devices Available ~MLM101A
plifier due to low cost.

ELECTRICAL SPECIFICATIONS — (Prime Devices)

Iig Vio | o | Avel| fe BWp | SR
uA mV | nA | VIV |MHz| kHz | V/us
Devica Type Max Max | Max | Min | Typ | Typ | Typ Case

MC1709 0.5 50 | 200 |25k | 0.5 | 40 |o0.25 601, 606, 632, 693
MC1748 0.5 5.0 | 200 |50k | 1.0 10 0.8 601, 606
MC1539 0.5 3.0 60 50k | 2.0 50 4.2 601, 632, 693
MC1520 2.0 10 |100 | 1k | 10 | 150 | 5.0 602A, 606
MLM101A 0075 | 20| 10 |B0k| 10| 10 | 05 601, 693
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OPERATIONAL AMPLIFIERS (continued)

COMPENSATED — Internal frequency compensation adjusts roll-off to provide stable operation regardless of amount of

feedback employed.

FOR GENERAL-PURPOSE APPLICATIONS

MC1741 — An Industry Standard

amplifier applications.
Available Variations:

Prime Device — MC1741
Ta=-5510+125°%C
Relaxed Spec. — MC1741C

Ta=010+75°C
Military Qualification

or Process Devices Available —MC1741
Duals =

Prime Device — MC1747
MC1558

Intermediate Spec. — MC1458

Relaxed Spec. — MC1747C
MC1458C

High-performance amplifier whose wide availability and low-cost (relaxed
specification MC1741C) have made it a popular device for general-purpose

Chips:

Standard MCC1741
MCCi1741C

Beam Lead MCBC1741

Flip-Chip MCCF1741
MCCF1741C
MCCF 1558
MCCF 1458

MC1741S — High Slew Rate
Performance similar to MC1741 ex-
cept with slew rate and power band-
width to 20 times higher, Low cost
“C" wersion is ideal for applications
where restricted temperature range is
suitable.
Available Variations:
Prime Device —
Ta=-55t0+125°C
Relaxed Spec. —
Ta =010 +75°C

MC17415

MC17415C

MLM107 — Low Input Current
Designed for applications such as
sample-and-hoid circuits and long in-
terval integrators, where improved
input characteristics are needed.
Available Variations:

Prime Device — MLM107
Ta = -55 to +1259C

Intermediate Spec. — MLM207
Ta=-25to +85°C

Relaxed Spec. — MLM307

Ta = 010 +70°C

MC1556 — High Input Impedance
High performance amplifier featuring
extremely high input impedance, high
gain and a general upgrading of all
other characteristics that make this
device particularly suited for the most
demanding overall amplifier needs.
Available Variations:

Prime Device — MC1556
Ta=-55t0+125°C

Relaxed Spec. — MC1456
Ta =0to+70°C MC1456C

MC1776 — Micropower Programmable
Programmable, by means of external
resistor, t0 optimize current, voltage

and noise characteristics. Operates

over =1.2 to =18 Volt power supply
range, with microwatt power dissi-
pation at the lower supply voltages.
Available Variations:

Prime Device — MC1776
Ta=-55t0+125°C

Relaxed Spec. — MC1776C
Ta=0t0+70°C

Low Cost Version — MC3476

Ta =010 +70°C

SPECIAL FEATURES AMPLIFIERS

MLM110 — Unity Gain Follower

For voltage follower purposes in high-
ly critical instrumentation applica-
tions.

Available Variations:

MC1536 — High Output Voltage
High gain amplifier with maximum
supply voltage to +40 volts, for ex-
tremely wide output voltage swing,

Available Variations:

MC1538 — Power Booster

Designed as high current gain ampli-
fiers, with unity voltage gain. Can
deliver load currents to 300 mA,
for driving low impedance loads.

Prime Device — MLM110 Prime Device — MC1536 Available Variations:
Tp = -5610+125°C Ta=-55t0+126°C Prime Device — MC1538
Intermediate Spec. — MLM210 Relaxed Spec., — MC1436 Ta=-55t0+125°C
Tp - -25 to +85°C Ta= 0to+75°C MC1436C Relaxed Spec. - MC1438
Relaxed Spec. — MLM310 Chips: Ta=0t0+75°C
Ta =010 +70°C Standard — MCC1536
MCC1436
ELECTRICAL SPECIFICATIONS — (Prime Devices)
g | Vio| ho| Avel| fe | BWp
uh mV | nA | VIV |MHz | kHz |V/us
Device Type Max Max | Max| Min |Typ | Typ | Typ Case
MC1741 0.5 5.0 200| SOk 1.0 10 08 601, 606, 632, 693
MC1741S 0.5 50 | 200| SOk 1.0 200 15 601, 693
MLM107 0.075 2.0 10 50 k 1.0 10 0.5 601
MC1556 0.015 4.0 20| 100k | 1.0 40 25 601, 632, 693
MC1776 0.0075 5.0 3.0| 200k | 0.2 1.5 0.1 601
MLM110 0.003 4.0 Unity 20 300 30 601,693
MC1536 0.02 5.0 30|100k |10 23 20 601, 693
MC1538 200 -~ v 900 - 1500 | 75 614




OPERATIONAL AMPLIFIERS (continued)

MULTIPLE OPERATIONAL AMPLIFIERS
Dual and Quad operational amplifiers for space and cost savings in applications requiring more than one amplifier.

DUAL OPERATIONAL AMPLIFIERS

MC1537 — NON COMPENSATED MC1558, MC1747 — COMPENSATED
Dusl ivalent of the hight | Dual equivalents of the highly popular
MCI70D, ahly. pepiiar MC1741, The two devices and their
o & N “'variations’’ differ principally in pin
;‘_’::;':U‘::l:-‘hm- MC1537 S
1 L - taal
Ta=-5610+125°C Avallable Variations: Available Variations:
Relaxed Spec, — MC1437 Prime Device — oMC!SEB Prime Device — MC1747
Ta = 0 to +759C Ta = -65 to +126°C Ta=-55t0+125°C
Relaxed Spec. — ~  MC1458  Relaxed Spec. — MC1747C
Ta = 01to +758°C MC1458C Ta=0to+75°C
Chips: Military Qualification
Standard — MCC1558 or Process Devices Available —MC1747
MCC1458
Flip-Chip — MCCF 1558
MCCF 1458

ELECTRICAL SPECIFICATIONS — (Prime Devices)

B | Vio| "o | Avol| fe [BWp | SR

HA mV | nA |V/V |MHz | kHz |V/us
Device Type Max | Max | Max | Min | Typ | Typ | Typ Case
MC1537 0.5 50 | 200 [25k | 1.0 | 3.0 |0.25 632
MC1558 0.5 50 | 200 [S0k | 1.1 | 14 | 08 601, 632, 693
MC1747 05 50 | 200 [s0k |10 | 10 | 05 601, 603, 607, 646

QUAD OPERATIONAL AMPLIFIERS

MC3503
High performance, compensated quad
operational amplifier with specifica-
tions similar to MC1741, but with MC3401 . MC3301
lower power requirements. Operates Low cost amplifier with four inde- Similar to MC3401, except with much

ith single or split power supplies. pendent circuits ideal for active filters, greater temperature range suitable for
with sing split po pp ’ g
Available Varistions: multi-channel amplifiers and similar wide under hood temperature vari-
Primia Deiice. — MC3503 applications, ations in automotive applications.

L, 0
Ta = -55 to +1259C b 2 e Ta = 40 to +85°C

Relaxed Spec. — MC3403

Ta =0to+70°

ELECTRICAL SPECIFICATIONS

g | Vio| o | Aval | fc |BWp | SR
A mV | nA |V/V IMHz | kHz |V/us
Device Type Max | Max | Max | Min | Typ | Typ | Typ Case
MC3301 0.3 - - 1k |40 | 20 | 06 646
MC3401 0.3 - - 1k | 50| 20 | 0.6 646
MC3403 0.5 8.0 | 200 |20k |10 | 9.0 | 06 632, 646
MC3503 0.5 5.0 | 200 |S0k |10 | 9.0 | 0.6 632

OTHER OPERATIONAL AMPLIFIERS

The following operational amplifier types are also manufactured
by Motorola. These device types are recommended for exact
replacement only.

MC1430 MC1530 MC1712
MC1431 MC1531 MC1712C
MC1433 MC1533

MC1435 MC1535
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INTEGRATED CIRCUITS

HIGH FREQUENCY AMPLIFIERS

A variety of high-frequency circuits with features ranging
from low-cost simplicity to multi-function versatility marks

LINISAR

tions applications. For devices especially dedicated to
consumer products, i.e., TV and entertainment radio, see

Motorola's line of integrated RF/IF amplifiers. Devices

described here are intended for industrial and communica-

AGC AMPLIFIERS

Consumer Applications Selector Guide.

MC1550 — Low Cost Building Block

Single-stage cascade connected amplifier with
delayed AGC characteristics, for operation
at frequencies to 100 MHz. Has typical power
gain of 25 dB @ 60 MHz. See Application
Notes AN-216A, AN-247A and AN-299 for
design details.

CIRCUIT SCHEMATIC

UNNEUTRALIZED POWER GAIN versus FREQUENCY

MC1590 — Wide-Band General Purpose
Has differential inputs and outputs with
unneutralized power gain as high as 35 dB
typical at 100 MHz in tuned amplifier service.
Effective AGC voltage range from 5 to 7
volts for a 30 dB gain reduction. See Appli-
cation Note AN-513 for design details.

{Tuned Amplifier)

soVace 0 T
e e e e e e 12 —veg = 12 Vdo
| | | Yce § 80
o L e Regiak Output H —
o s R
I I =k —
c | 8 | e
byosn | fiy §3
1 ! 8 »
o | g 3 S~
SR / | iz ,
Irput O} 3 0, | ze
E“:.“‘.,.c»L-—»——nj j | .9
L_:,T'___ T (et [ E] =] %0
CasE 1. FREQUENCY (MHz)
Gind
GATE CHARACTERISTICS
+20 —
Py e— A
MC1545/MC1445 — = /
Gated 2-Channel Input z 0 /
Differential input and output amplifier with e
gated 2-channel input for a wide variety of g / 3 " B
switching purposes. Typical 75 MHz band- = =20 L A
width makes it suitable for high-frequency a |
applications such as video switching, FSK ‘;‘1 ¥ E
circuits, multiplexers, etc.. Gating circuit is o 5 50 o
useful for AGC control. See Application 2 / B Vo
Notes AN-475 and AN-491 for design details. £ -50 / o v
< .50 ) Ve I =
-1 Pl A brd
0 05 1.0 15 20
V. GATE VOLTAGE (VOLTS)
AGC AMPLIFIERS ELECTRICAL SPECIFICATIONS
Operating
Temperature Range Ay Bandwidth | Vce/VEE
-55to +126°C | 0to +75°C | dB MHz Vde Case Special Features
MC1550 - 22 Min 22 +6/- 602B,606 Low-Cost
MC1590 - 44 Typ @ 10 +12/- 601 Characterized as Video Amplifier
4Typ @ 100 and as High Frequency Tuned Amplifier
MC1545 MC1445 19 Typ @ 75 +5/=6 602A,607,632 | Gate Contralled 2-Channel Input
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HIGH FREQUENCY AMPLIFIERS (continued)

NON-AGC AMPLIFIERS
MC1733/MC1733C — Utility Amplifier MC1510/MC1410 —
Differential input and output amplifier pro- General-Purpose Amplifier
vides three fixed gain options with bandwidth Differential amplifier with flat response to
to 120 MHz. External resistor permits any 40 MHz. Provides excellent performance and
gain setting from 10 to 400 V/V. Extremely simple design for most video and communi-
fast rise time (2.5 ns typ) and propagation cations purposes.
delay time (3.6 ns typ) makes this unit partic-
ularly useful as pulse amplifier in tape, drum,
or disc memory read applications. VOLTAGE GAIN versus FREQUENCY
GAIN versus FREQUENCY ] +
B0 l -|— H vm:--[inv;c 11
x- ﬁ_=11m ot sty
B 50 GAIN 1 @
= =
é * GAIN 2 a N -
£ \ z
g 7 g
> =
g 2 2
g o3 | LI \\ <
LT || A 20
g \\ 1. FREQUENLY (MHz)
a9
$ \
10 10 100 1.0k
1. FREQUENCY {MH2) FREQUENCY RESPONSE
m b I II -
1 ¥ o —HH—
SSs : o \"’{o = 400
— Curye 1A %———- -—:;_«a‘_ '
MC1552/MC1553 — === S ssns i
Low Distortion Amplifier @ Fio A8t sat 200 %
Extremely high performance amplifier with = = 7 x ¥ maa
internal series feedback for stable voltage é wE ic3 2c It 3c 4 100
gain and low distortion. Temperature com- g T T A\
pensation stabilizes operating point, Has = . lgn oo .3[) Fap 50
selectable gain option and well characterized g = H M T
data that permits accurate response shaping FR == 3 . 7 1
(see graph). Useful for critical applications 7 'S = -
such as wideband linear amplifiers or fast-rise 7 = S v =
pulse amplifiers. =rs . T = ¥ +
20 L 111
10 100 Ok 40k 10k 100k 1OM 0M - 100M
i FREQUENCY (Hz)
NON AGC AMPLIFIERS ELECTRICAL SPECIFICATIONS
Temperature Range Ay  Bandwidth | Veo/Vee
-55t04125°C| 0t0+75°C | dB MHz Vde Case Special Features
MC1733 MC1733C 52 @ 40 +6/-6 603,632 3-Fixed Gain Options. Fast Rise
40 20 Time and Propagation
20 120
MC1510 MC1410 40 40 +6/-6 601
MC1553 — 46 @ 35 +6/-6 6028 High and Low Gain Versions
52 15 of precision amplifier with
MC1552 = 34 @ 40 +6/-6 6028 distortion as lowas0.2% at 200 kHz,
40 @ 35
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CASE 199-04
(P Suffix)

CASE 11
(K Sutfix)

INTEGRATED CIRCUITS

FIXED OUTPUT VOLTAGE REGULATORS

Low cost, dedicated, monolithic circuits for positive and/or negative regulation requirements from 100 mA to 1.5 A,
Most are available in plastic and metal packages. Consult the data sheets for more detailed specifications.

POSITIVE 1.5 A — MC7800 Series
Family Characteristics:
0 to +125°C Junction Temperature
Ilg — 1.5 A (Max)
Vo — £5% of nominal volitage for all line
and load condition limits

Nominal Vi (de)

Vo Min Device Type

*5Vv Vv 35V MC7805C
6V 8v 35V MC7806C
BV 105V 3BV MC7808C

12V 145 Vv 35V Mc7812C

15v 17.5V s v MC7815C

1BV 21V 35V MC7818C

24 v 27V 40 v MC7824C

CASE 199.04
(P Suffix)

iy
m

CASE 7902
TO-39
(G Suffix)

*Also available as the:
MLM109 (-55 to +150°C)
MLM209 (-25 to +125°C)
MLM309 (0 to +125°C)

POSITIVE, 500 mA — MC78M00 Series
Family Characteristics:
0 to +125°C Junction Temperature
lg — 500 mA (Max)
Vo — £5% of nominal voltage for all line
and load condition limits.

Nominal V) (de)
Vo in Device Type
5V A 35V MC78MOSC
6V 8V 3BV MC78M0O6C
8V 10.5 Vv 35V MC78MOEBC
12v 14.5 Vv 35V MC78M12C
15V 17.5 Vv 3V MC78M15C
18V 21V 3BV MC78M18C
24V 27V 40V MC78M24C

CASE 199-04
(P Suffix)

=,

CASE 11
(K Sutfix)

NEGATIVE, 1.5 A — MC7900 Series

Family Characteristics:
0 to +125°C Junction Temperature
lg — 1.5A (Max)
V@ — £5% of nominal voltage for all line
and load condition limits.

N I V) (de)

Vo Min Max | Device Type
2V 7.2V 35V MC7902C
5V 7V 35V | MC7905C

5.2V 7V 35V | MC7905.2C
6V 8v 35V | MC7906C
8v | 105V | 35V | MC7908C
12v | 14a5v | 35V | MC7912C
15V 17.5V 35V | MC7915C
18V nv 35V | MC7918C
24 v 27v 40V | MC7924C

POSITIVE, 750 mA — MC7700 Series

Family Characteristics:
0 to +125°C Junction Temperature
lg — 750 mA (Max)
Vo — 5% of nominal voitage for all line
and load condition limits.

Nominal vy (de)

Vo Min Max | Davioe Type
5V 7V 35V | MC7705C
6V 8V Isv |mcr7708C
8V 105V asv | Mc7708C

12V 145V asv |mcrrizce

15V 17.5V 35V |MC7715C
18V 21 v 35v |Mcry7i8C
20V 23v 40V MC7720C

24 V 27 v a0V |Mc7724C

INIINIEFARE!

CASE 199-04
(P Suffix)

CASE 79-02
TO 39
(G Sutfix)

POSITIVE, 100 mA —MC78L0O0 Series

Family Characteristics:
0 to +125°C Junction Temperature

lg — 100 mA {Max) CASE 2902
Vo — £ 10% of nominal voltage for all line TO-92
and load condition limits. (P Suftix)
Nominal V) (de) iEi
Vo Min Max | Device Type 1
5V 7V 30V | MC/BLOSC |
8V 105 Vv 30V MC78L0OBC
12v |105V 35V | MC78L12C
15v |17.5V 35V | MC78L15C CA?E‘;BQ-OZ
18V 21V a5V | MC78L18C
24V 27 V 40V | mc78L24C (G Suttix)
NEGATIVE,100 mA—MC79L00 Series
Family Characteristics: =
0 to +125°C Junction Temperature i
lo ~ ¥BWA (Mek) _ CASE 2902
Vo — £ 10% of nominal voltage for all line T0.92
and load condition limits. (P Sutfix)
Nominal V| (dc) -
Vo Min Max | Device Type
av 5V 30V MC79L03C |
5V 7V 30V | MC79LO0OSC
12V 145V sV MC7aL12C
15V 175V 35V | mMc7aL1sC CASE 79-02
18V 21V 3sv | mc7aL18c TO-39
24 vV 27 Vv 40V MC7aL24C (G Suftix)
DUAL (£15 V Output) 100 mA o
REGULATOR |
The MC1568 features an output balance of
+1% maximum (£2% for MC1468), current
limit control and provisions for remote sens- CASE 603
(G Suffix)

ing. The ceramic package (L Suffix) has a
balance control pin for critical balance re-
quirements. The preset Vg of 215 V can be
varied from £B to 20 V at the sacrifice of
performance over temperature.

MC1568 MC1488 CASE 614
Temp. Range 5510 +125 0 to 75 (R Suffix)
lg (Max) 100 mA 100 mA
Vo $15V, 22.5%[£15 V, 26%
V) (Min/Max) $17.2/130 | £17.5/+30
Regjine 0.006 0.01
%Vo/V) (Max) CASE 632
Regigag |%/V o Max 0.07 0.07 (L Suftix]
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VARIABLE OUTPUT VOLTAGE REGULATORS

When an adjustable or tailored voltage is required, the following regulators should be used. Voltage
is set by varying the value of an external resistor or resistors. More complete data on individual
devices can be found on the data sheets.

@

CASE 614500 mA
(A Suffix)

CASE 602A 200 mA
(G Suffix)

CASE 603
(G Suffix)

CASE 646
(P Suffix)

CASE 632
(L Suffix)

POSITIVE, 500 mA — 251037V

The MC 1569 is a high performance regulator
designed for either stand-alone operation or
with a current boost transistor. It has an
electrical complement, the MC1563 for dual
supply applications requiring positive and
negative outputs. Ripple rejection is typically
0.002%/V. An electronic shutdown control
and remote sensing are also provided.

Operating Tempersture | -55 to +126°C
(Junction)
lg Max 500 mA
Vp Range 25137V
Vi (Min/Max) 8.5to 40V
Reg|ing Max 0.015%/V g
Reg|gag Max 0.05%
Variations:

The MC1469 is a relaxed specification lower
cost version of the MC1569 and operates
over a 0 to +70°C Junction Temperature
Range.

MC1569/MC1469 also available as non-
encapsulated chip, use MCC prefix.

MC1561 is the same as the MC1569 but has
a much higher transient response. It is also
available as the MC 1560 which has a reduced
Vg range and slightly relaxed specifications.
The MC1461 and MC1460 are also available
for O to +70°C operation,

POSITIVE, 150 mA — 2t0 37 V

The MC1723 is a very popular, lower current
regulator for either stand-alone use or in
conjunction with a current boost transistor,
Three package variations are available: Metal
(G Suffix), dual-in-line ceramic (L Suffix),
or Plastic (P Suffix).

Operating Temperature | -55 to +126°C
{Ambient)

lo Max 150 mA

Vp Range 2t0 37V

V) (Min/Max) 9.5t 40V
Regjjne Max 0.2% Vg
Regjgad Max 0.15% Vg
Variations:

The MC1723C is a lower cost relaxed

specification of the MC1723 for operation
over the temperature range of 0 to +75°C
(ambient).

POSITIVE, 20mA — 451040V

The MLM 105 is also available for low current
pp ions. Line regulation is 0.01%/V and
load regulation (no load to full load) 1 mV.
Operating temnperature is -55 to +125°C
ambient,

The MLM205 relaxed specification:
-25 to +85°C

The MLM305 relaxed specification:
0 to +70°C

NEGATIVE, 500 mA — 3.6 to 37 V

The MC1563 is an electrical complement to
the MC 1569 for construction of positive and
negative output regulator systems. In the
power package (R Suffix}, the case is ground
for both types allowing direct mounting on
a common heat sink.

Variations:

The MC1463 is a relaxed specification lower
cost version of the MC 1563 and operates over
a 0 to +70°C Junction Temperature Range.
MC1563/MC1463 also available as non-
encapsulated chip, use MCC prefix.

CASE 603
(G Suffix}

Operating Temperature -55 10 +125°9C
(Junction)

Ig Max 500 mA

Vo Range 361037V

Vi {Min/Max) 85t040V

Reg)ine 0.015%/Vg Max

Regioad 0.05% Max

CASE 6024
G Suffix]

' - -
4
C\\r),
CASE 614500 mA
{R Suffix)

NEGATIVE, 20 mA — 0.015t0 40V
The MLM104 is also available for low current
applications. Line regulation is 0.01%/V and
load regulation {no load to full load) 1 mV.
Operating Temperature is -55 to +125°C
{ambient).
The MLM204 relaxed specification:

-26 to +85°C
The MLM304 relaxed specification:

0to +70°C
LABORATORY SUPPLY, VOLTAGE
AND CURRENT REGULATOR

The MC1566 is a floating regulator designed

for use with an external series pass NPN tran-

sistor, The voltage and current capabilities

are limited only by the characteristics of the

series element. Some of the more important

features include:

® Automatic cross-over between voltage
and current regulation

& Adjustable to zero volts or current

¢ Short circuit protection

¢ Remote Sensing

CASE 603
(G Suffix)

The MC1723/MC1723C also ilable as
nonencapsulated chip, use MCC prefix. MC-
1723 also available as nonencapsolated beam-
lead device; use MCBC prefix, use MCB
prefix for device in ceramic flat package.

MC1723 — High reliability pr d
versions offered.,

Operating Temperature -55 to +125°C
(Ambient)

Regjine & Regjgag 0.01% + 1 mV

Regeyurrent 0.1% + 1 mA

Variations:

The MC1466 is a lower cost relaxed speci-
fication version of the MC1566 for operation
from 0 to +759C (ambient)

CASE 632
Suffix L




EEME&R INTEGRATED CIRCUITS ]LHNEAR

SPECIAL-PURPOSE CIRCUITS

The linear-integrated-circuits listed in this section by the subheadings. Temperature ranges and package
were developed by Motorola for the system design availability are also tailored to provide versatility.
engineer to fill special-purpose requirements as indicated

MULTIPLIERS

Linearity Input Voltage Type
Error Range
Function typ Vde min Case | -55to +125°C 0 to +70°C
A fourquadrant multiplier designed to operate with *15-valt 0.3% £10 620 MC1594 -
supplies; has internal level-shift circuitry and voltage regulator. +0.6% 10 620 = MC 1494
Applications include multiply, divide, square root, mean square, : :"‘“": ) ?‘:; +10 632 MC 1595 * 2
phase detector, frequency doubler, balanced modulator/de. IRY :
modulator, electronic gain control. X Input = 1.0% +10 632 N MC 1495
¥ Input = 2,.0%
*Also available as a nonencapsulated chip. use MCC prefix,
Carrier
Suppressi C Mode Type
dB @t Rejection
Function typ  MHz dB typ Case | 5510 +125°C | 010 +75°C
Bal d modulator/d dul gned for use where the output 602A,
voltage s a8 product of an input voltage (signall and a switching 65 05 L 632 Mot
function lcarrer) 50 10 602A,
632, MC 1496
646
LOW-FREQUENCY CIRCUITS
Total
Output Voltage Harmonic Type
Power | Gain — typ | Distortion
Function W typ VIV typ % typ Case | -55to +125°C | 0to +70°C
A power amplifier device capable of single or split supply operation. 10 10, 18, 36 04 6028 MC1554 MC1454
Initial Timing Vo VoH
Supply Voitage Error Vec=15V Vee=15V
_ Vee Vee =58 15V, | Ik =50 mA | lgyuree = 100 mA Type
Function Vdc — max €= 0.1 uF %typ Vde — max Vdc — min Case [ 0 +125°C | 010 +75%
601,
16 1.0 0.75 12.75 626. - MC 1455
Wide range adjustable timers 693
601,
18 0.5 05 13 go3 MC1555 -
16 2.25 0.75 12.75 23;‘ - MC3456
Dual Adjustable Timers
18 1.5 0.5 13 632 MC3556 T
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INTEGRATED CIRCUITS

LI IE AR

CONSUMER APPLICATIONS

. .reflecting Motorola’s continuing commitment to
semiconductor products necessary for consumer system
designs. The tabulation contains data for a large number
of components designed principally for entertainment

product applications. It isarranged to simplify first-order
of linear integrated circuit device lineups to satisfy pri-
mary functions for Television, Audio, Radio, Automotive
and Organ applications.

TELEVISION CIRCUITS

SOUND
Function Features Case Type
Sound IF, Detector, Limiter, 80 pV, 3dB Limiting Sensitivity, 646,647 MC1351
MAudio Preamplifier 3.5 VIRMS) Qutput, Sutficient for Single Transistor
Qutput Stage
Sound IF Detector Interchangeable with ULN2111A 646,647 MC1357
Sound IF Detector, Excellent AMR, 646,647 MC 1358
DC Volume Contral, Preamplifier Interchangeable with CA 3065
VIDEO
15t and 2nd Video |F Amplifier IF Gain @ 45 MHz — 60 dB typ 626 MC 1349
AGC Range - 70 dB min
IF Gain @ 45 MHz — 46 dB typ, 626 MC1350
AGC Range - 60 dB min
15t and 2nd Video IF, AGC IF Gain @ 45 MHz — 53 dB typ, AGC Range — 65 dB min, 646 647 MC1352
Keyer and Amplifier “Forward AGC" Provided for Tuner
Same as MC1352, with Opposite AGC for Tuner 646,647 MC1353
3rd IF and Video Detector Low-Level Detection, 626 MC1330
Low Harmonic Generation,
Reduced Circuit Cost and Complexity,
Reduced Shielding
3rd IF, Video Detector, Low-Level Detection, 646 MC1331
Sound IF Detector, and Separate Sound Detector,
Sync Separator Differential Inputs
AGC Keyer, AGC Amplifier, High-Cuality Noise Gate, 546 MC1344
Noise Gate, Sync Separator One IF AGC Output and Two Tuner AGC Outputs,
Adjustable AGC Delay
Automatic Fine Tuning High Gain AFT System, 646 MC1364
Interchangeable with CA3064 686
CHROMA
Chroma IF Amplifier and Includes Complete Chroma IF, AGC, dc Gain 646 MC1398
Subcarrier Systern and Tint Controls, Injection Locked Oscillator,
Low Peripheral Parts Count
Chroma Subcarrier System Interchangeable with CA3070, 648 MC1370
APC Chroma Reference System
Chroma IF Amplifier Interchangeable with CA3071, 646 MC13n
Automatic and Manual Gain Control
Dual Chroma Demodulators Industry Standard Demodulator, 603 MC1328
Low Differential Output de Drift 646, 647
Same as MC1328 with short-circuit protected 646 MC1329
outputs, and improved de tracking and temp-
erature coefficients on outputs
Simitar to MC1328 but with Luminance and 646,647 MC1326
Blanking Inputs,
Internal Matrix Provides RGB Outputs
Same as MC1326 with shortcircuit protected 646 MC1324
outputs, and improved dc tracking and tempera-
twre coefficients on outputs
Dual Doubly Balanced Demodulator with 646,647 MC1327
RGB Output Matrix and PAL Switch
: Triple Doubly Bal d D dul with Adj I
Triple Chroma Demodulator Output Matrix, Contains Three Indep ¢ Diain adiabatons. 648 MC1323
DEFLECTION
Horizontal Processor Includes Phase-Detector, Oscillator and Predriver; 626 MC1391
Linear Bal d Phase D . Ad) ble dc Loop Gain
Horizontal Processor Same as MC1391 except designed to accept negative 626 MC1394
sawtooth sync pulse,
Color Processing Circuit Includes chroma |F amplifier with ACC, color killer, linear de chroma 648 XC1399
control, phase locked loop subcarrier regenerator with dc hue control.
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CONSUMER APPLICATION SELECTOR GUIDE (Continued)

AUDIO CIRCUITS

PREAMPLIFIERS

Vee Ayol THD g
Function Vde — max dB min % typ Ohms typ Case Type
Dual Preamplifier 1186 80 01 100 532 MC1303
DRIVERS
Vee Drive Current Ayol
Function Vde ~ max ma, dB Case Type
= t 646 XC1387
Biassfudic Dl % 50 max 20.4e 546 MC1385
POWER AMPLIFIERS
%n
Po Vee @ rated Pg RL
Function Watts Vde max mV — max mA — max Ohms Case Type
Audio Power Amplifiers 05 12 3.0 40 8.0 626 MC 1306
0.25 12 3.0 35 16 626 MC3360F
IF AMPLIFIERS
3 dB Limiting Recavered
Gain @ 10.7 MHz AMR Audio Output Power 4
@107 MHz | mV (AMS) typ dB — typ af = 76 kHz Supply
Function dB - typ (uV(RMS)* min® mV{AMS) Voits — max Case Type
IF Amplifier 58 0.175 690 18 626 MC1350
Limiting FM-IF Amplifier - 0.600 480 18 646,647 MC1355
Limiting IF Ampl/Quadrature Detector 53 0.4 - 16 646,647 MC1357
IF Amplifier 42 60 500 18 626 MC3310P
IF Amplifier, Limiter, Detector, 2 16 B46 MC1375
Audio Preamplifier
IF Amplifier Quad Detector, AF pre- - 18* 300 16 648 XcC1389
Armplifier, AFC, AGC, Muting
and Tuning Meter Circuits
Limiting IF Ampl/Quadrature Detector |- Similar to MC1357 646,647 MC1356
with Built-In Regulator
DECODERS
Channel Stereo — Indicator
Separation THD Lamp Driver
Function dB - typ . % — typ mA — max Features Case Type
FM Multiplex Stereo Decoders 45 0.5 40 Audio Muting 646 | MC1304
45 05 40 Audio Muting 646 MC1305
40 05 40 - 546 MC1307
40 0.3 15 Coilless Operation 646 MC1310
40 0.5 100 Coilless Operation, Emitter Follower 648 | MC1311e
QOutputs, and Unity Gain
Four-Channel SQ* Decoders 45 0.1 - Vee = 20 Vdc nom 646 MC1312
Four Channel 5Q* Gain - - - Master Volume Control and LF/RF, 646 MC1314
and Balance Contral LE/RB, E/E Balance Control
Four Channel SQ* Logic Circuit - - - Interface with MC1314 and MC1312 to 646 MC1315
increase F/B Separation and Suoply Gain
and Balance Control 1o MC1314,
*Trademark of Columbia Broadcasting System, Inc.
SPECIAL FUNCTIONS
Toggle Frequency Power Supply
kHz Valts
Function Typ Max Case Type
Emitter-Coupled Astable Multivibrator 100 10 626 MC3380

® To be introduced
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CONSUMER APPLICATION SELECTOR GUIDE (Continued)

AUTOMOTIVE CIRCUITS

OPERATIONAL AMPLIFIER

Veo Unity Gain
Range Ayol g’ Bandwidth Rin
Function Vde VimV - typ WA — max MHz - typ M2 typ Case Type
Quad Operational Amplifier 40t0 28 20 0.3 4.0 1.0 646 MC3301
COMPARATOR
Vee Output Leakage
Range Vior g Current
Function Vde Vde WA -max pA-max Sink Current Casa Type
Quad Comparator 2.0t 2B Vee 06 1.0 6.0 646 MC3302
Quad Comparator {Single/Dual 20t0 36 36 100 0.1 6.0 646/ MLM132
Supply) 250 632 MLM238
250 MLM339
100 MLM139A
250 MLM239A
250 MLM339A
FREQUENCY DIVIDERS
Vee
Range Tog Vo
Function Vde MHz — typ Vde — min Case Type
7-Stage Divider 601016 3.0 165 646 XCi1302
ATTENUATOR
Veo Attenuation
Range THD Ay Range
Function Vde % — typ - typ dB — typ Case Type
Electronic Attenuator 9010 18 06 13 920 626 MC3340P

® To be announced
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LINEAR IC PACKAGES

CASE 11(T0-3
Suffix K after type number

CASE 2902 T0-92
Suffix P after type number

CASE 79-02 (TO-39]
Suffix G after type number

CASE 199-04
Suffix P after type number

CASE 206A
No Suffix

" &

CASE 601
Suffix G after type number

CASE 6024
Suffix G after type number

CASE 6028
Sutfix G after type number

CASE 603 (TO-100!
Suffix G after type number

CASE 606 (TO-91]
Suffix F after type number

CASE 607
Suffix F after type number

CASE 614
Suffix R after type number

CASE 620
Sufttix L after type number

24 13
MAOnannRAnnaR,

CASE 623
Suffix L after type number

CASE 626
Suffix P or PL after type number

CASE 632 (TO-116)
Suffix L after type number

14

ﬂ;&.ﬂ.—ﬂ-ﬂ:’.!
o )
jijspigipspigag

1

St
| I.'I'||_Il.

CASE 646
Suffix P after type number

V'
CASE 647
Suffix PQ after type number

CASE 648
Suffix P after type number

AAAAABAAARDS
]

Svvvvvvvooes
1 12

CASE 649

Suffix P after type number

| —)

—

CASE 650
Suffix F after type number

CASE 686
Suffix G after type number

CASE 693
Suftix U after type number

18 10

CASE 701
Suffix P after type number
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This Selector Guide is to help the designer choose the best silicon power
transistor for his new equipment and find suitable replacements for devices used
in older designs. It is a comprehensive listing of the industry's most complete
line of PNP and NPN silicon power transistors, and the devices are rated at
currents between 100 mA and 60 amperes, and at voltages up to 1500 volts.

Motorola has the production capability and flexibility to supply devices
especially tailored to specific application needs. Where suitable power transistors
cannot be selected from this guide, contact your nearest Motorola sales
representative or distributor.

TABLE OF CONTENTS
PAGE

General-Purpose Silicon Power Transistors

Representing over 200 “best value™ selected devices for new designs ......................... 4-3
Power Darlington Transistors

High current gain Darlington devices for use in a variety of applications ........................ 4-8
Power Switchmode Transistors

Designed for high-voltage, high-speed, power switching in inductive circuits where fall time is critical.4-7
High Voltage Transistors

Devices intended for industrial, commercial and military equipment ............ ... ... .o 4-9

High Frequency Transistors
Designed for a wide variety of power amplifier and high-speed saturated switching applications. .. 4-11

Motorola Replacements for the Popular TIP Series .......... ..., 412
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SILICON POWER TRANSISTORS (Continued)

The following index reflects the devices characterized in this section. To locate the exact page number,
see Catalog Index(Page 7-1 ).

2N3054A
2N3055
2N3439
2N3440
2N3583
2N3584
2N3585
2N37156
2N3716
2N3738
2N3739
2N3740
2N3741
2N3791
2N3792
2N3867
2N3868
2N3902
2N4231A
2N4232A
2N4233A
2N4234
2N4240
2N4388
2N4399
2N4918
2N4919
2N4920
2N4921
2N4922
2N4923
2N5180
2N5191
2NB192
2N5193
2N5194
2N6195
2N5301
2N5302
2NE303
2N5304
2N5629
2N5630
2N5631
2N5632
2N5633
2N5634
2N5665
2N5666
2N5657
2N5683
2N5684
2N5685
2N5686
2N5745
2N5758
2N6769
2NE760

2N5875
2N5876
2N5877
2N5878
2NB879
2N5880
2N5881
2N5882
2N5883
2N5884
2N5885
2N5886
2N5986
2N5987
2N5988
2N5989
2N6990
2NG991
2N6029
2N6030
2NE6031
2N6034
2NB6035
2NB6037
2N6038
2N6039
2N6040
2N6041
2N6042
2N6043
2N6044
2N6045
2N6049
2N6050
2N6051
2N6052
2N6053
2N6054
2NB6055
2NB066
2NB6057
2N6058
2N6059
2N6226
2N6227
2N6228
2N6229
2N6230
2N6231
2N6233
2N6234
2N6235
2NB6249
2N6260
2N6251
2N6274
2N6276
2N6276

NI{D

2N6277
2N6282
2N6283
2N6284
2N6285
2N6286
2N6287
2N6294
2NE6295
2N6296
2N6207
2N6298
2N6299
2NB300
2N6301
2N6303
2N6306
2N6307
2N6308
2NE312
2N6313
2N6314
2N6338
2N6339
2N6340
2N6341
2NB6377
2N6378
2N6379
2NB6383
2N6384
2N6385
2NB6406
2N6407
2N6408
2NG409
2N6410
2N6411
2NB412
2N6413
2NB414
2NB415
2N6416
2NB6417
2N6418
2N6419
2NB420
2N6421
2NB6422
2N6423
2N6424
2NE425
2N6436
2NB6437
2N6438
2N6485
2NG497
2NG498

/AN

MJ7160
MJ7161
MJ7260
MJI7261
MJE29
MJE29A
MJE298B
MJE29C
MJE30
MJE30A
MJE30B
MJE30C
MJE31
MJE31A
MJE318
MJE3IC
MJE32
MJE32A
MJE328B
MJE32C
MJE33
MJE33A
MJE33B
MJE33C
MJE34
MJE34A
MJE34B
MJIE34C

MJEA41
MJE41A
MJE41B
MJE41C
MJE42
MJE42A
MJE42B
MJE42C
MJE47
MJE A8
MJEA9
MJES1
MJES2
MJES3
MJE200
MJE210
MJE340
MJE340K
MJE350
MJES20
MJE700
MJEB00
MJE 1100
MJE2160
MJE 2965
MJE2956K
MJE 3055
MJE3055K
MJE3300
MJE3301
MJE3302
MJE3310
MJE3311
MJE3312
MJE3439
MJE3440
MJES180
MJEB191
MJES192
MJEG283
MJES194
MJES195
MJEBEES
MJIES656
MJESE57
MJEB974
MJEB976
MJIEB976
MJIEB9T77
MJEB978
MJEBS79
MJE5S980
MJES981
MJE5S982
MJEB983
MJEB984
MJES985
MPCS00
MPC1000
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SILICON POWER TRANSISTORS (Continued)

General-Purpose Silicon Power Transistors

From over 1400 power device types available from Motorola, the following represent over 200
"bestvalue”, selected devices for new designs. These devices are rated primarily on performance,
price and availability. It is recommended that these standard device types be given first
consideration for new design.

The device types are listed inincreasing order of | continuous and Ve, ratings. Other basic data
is provided to enable the designer to have a wider field of choice — be it polarity, parameter, case
style, process type, or complementary device types. Contact your nearest Motorola sales office for
assistance in additional device selection and complete technical data.

Vclo VCE a0} 'I Pﬁ
Device and Polarity Volts hee le Voits Ie MHz Watts
NPN PNP Max Min/Max @ Amp Max @ Amp Min Max Case
0.3 Amp
MJE3440 250 40/ 160 0.02 05 0.05 15 15 77
MJE3439 350 40/ 180 0.02 05 0.05 15 15 77
0.5 Amp
2N5655 250 30/ 250 0.1 1.0 0.1 10 20 77
MJES655 250 30/ 250 0.1 10 0.1 10 30 199
2N5656 300 30/ 250 0.1 10 0.1 10 20 i
MJES656 300 30/ 250 0.1 1.0 0.1 10 30 199
MJE340K 300 30/ 240 0.05 30 199
MJE350 300 30/ 240 0.05 20 77
MJE340 300 30/240 0.05 208 77
MJES857 350 30/ 250 0.1 1.0 0.1 10 30 199
2N5657 350 30/ 250 0.1 1.0 0.1 10 20 77
1.0 Amp
MJE29 MJE30 40 40/ - 0.2 07 1.0 3.0 30 77
MJE29A MJE30A 60 40/ - 0.2 07 1.0 3.0 30 77
MJE298 MJE30B 80 40/ - 0.2 07 1.0 3.0 30 7
MJE29C MJE30C 100 40/ - 02 07 1.0 3.0 30 b4
MJI5415 200 30/ 150 0.05 25 0.05 15 10 79
2N3738 2NB424 225 40/ 200 0.1 25 0.25 10 20 80
2N3440 250 40/ 160 0.02 05 0.05 15 5.0 79
MJ5416 300 30/ 120 0.05 25 0.05 15 10 79
2N3739 2NB425 300 407200 0.1 25 0.25 10 20 80
2N3439 350 40/ 160 0.02 05 0.05 15 5.0 31
1.5 Amp
MJE4T 250 30/ 250 03 1.0 1.0 5.0 50 199
MJE2160 300 30/ 240 05 3s 05 50 199
MJE48 300 30/ 250 0.3 1.0 1.0 5.0 50 199
MJE49 350 30/ 250 03 1.0 1.0 5.0 50 199
2.0 Amp
2N6408 2NB406 60 50/250 0.1 20 20 50 125 77
2N6409 2NB407 80 50/ 250 0.1 20 20 50 125 77
2N3583 2NB420 175 40/ 200 05 5.0 1.0 10 35 80
2N3584 2NB421 250 8/80 1.0 075 1.0 10 35 80
2N3585 2NB422 300 8/80 1.0 0.75 1.0 10 35 80
2N4240 2NB423 300 10/ 100 0.75 1.0 0.75 15 35 80
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SILICON POWER TRANSISTORS (Continued)

PREFERRED SILICON POWER TRANSISTORS (continued)

Veeo Vet i 1 P
Device and Polarity Volts Pre Ie Vi e MHz Watts
NPN PNP Max Min/Max @ Amp Max Amp Min Max Case
0.3 Amp
MJ205 750 2/- 25 5.0 25 75 10 "
BU205 750 2/~ 25 5.0 25 75 10 1
3.0 Amp
MJES20 30 25/~ 1.0 25 rid
MJE31 MJE32 40 25/- 1.0 1.2 3.0 3.0 40 7
2N4921 2N4918 40 20/ 100 0.5 06 1.0 3.0 30 77
2N3867 40 40/ 200 1.5 0.75 15 60 6.0 31
2N3868 60 30/ 150 15 0.75 15 60 8.0 A
2N4922 2N4919 60 20/ 100 0.5 06 1.0 3.0 30 rid
MJ2253 60 20/ 100 0.25 0.3 05 3.0 25 B0
MJE31A MJE32A 60 25/ - 1.0 12 3.0 3.0 40 bid
MJE31B MJE32B 80 25/- 1.0 1.2 3.0 3.0 40 Eid
Mi2254 B0 20/ 100 0.25 0.3 05 3.0 25 80
2N6416 2N6418 90 40/ 250 0.2 3.0 3.0 40 15 Fid
2N4923 80 20/ 100 05 06 1.0 3.0 30 77
2NB417 2NE419 100 40/ 250 02 3.0 3.0 40 15 i
MJE31C MJE32C 100 25/- 1.0 1.2 30 30 40 rid
3.5 Amp
2N3902 400 30/90 1.0 08 1.0 28 100 "
4.0 Amp
2NB410 2NB411 25 45/ 180 20 08 20 50 15 m
2NB412 2NB414 40 40/ 250 02 25 4.0 50 15 rid
2N5190 2N5193 40 25/ 100 15 06 1.5 20 40 Fid
MJE5190 MJE5S193 40 25/100 15 06 1.5 20 60 199
2N6037 2N6034 40 750/ 15k 2.0 20 20 25 40 7
MJE3300 MJE3310 40 1000/ - 1.0 1.5 15 20 15 iy
2N3054A 2NB049 55 25/100 05 1.0 0.5 3.0 75 80
2NB413 2NB415 60 40/ 250 0.2 25 4.0 50 15 74
2N5191 2N5194 60 25/ 100 15 0.6 1.5 20 40 b
MJE5191 MJES194 60 25/100 1.5 06 1.5 20 &0 199
2N3740 60 30/ 100 0.25 0.6 1.0 4.0 25 80
2N6294 2NB6296 60 750/ 18k 20 20 2.0 4.0 50 80
2N6038 2N6035 60 750/ 15k 20 20 2.0 25 40 77
MJE3301 MJE3311 60 1000/ - 1.0 1.5 1.5 20 15 7
MJEBOO MJE700 60 750/ - 1.5 25 1.5 40 rid
MJE3302 MJE3312 80 1000/ - 1.0 15 18 20 15 Fid
2N5192 2N5195 80 20/ 80 1.5 06 1.5 20 40 s
MJES192 MJES195 80 20/80 1.5 06 1.5 20 60 199
2N3741 80 30/ 100 0.25 0.6 1.0 4.0 25 B0
2N6295 2N6297 80 750/ 18k 2.0 20 20 4.0 50 80
2NB039 2NB036 80 750/ 15k 20 20 20 25 40 T




SILICON POWER TRANSISTORS (Continued)

REFERRED SILICON POWER TRANSISTORS (continued)

v:lﬂ vC( (sat) fl Pa
Device and Polarity Volts hie Ie Volts Ic MHz Watts
PNP Max Min/Max Amp Max @ Amp Min Max Case
5.0 Amp
MJE200 MJE210 25 45/ 180 20 0.75 20 85 15 L
2N4231A 2NB312 40 25/100 15 07 15 4.0 75 80
MJES977 MJES974 40 20/ 120 25 086 25 20 75 1989
2N4232A 2NB313 60 25/ 100 15 07 15 4.0 75 80
MJES978 MJES975 60 20/120 25 06 25 20 75 199
2N4233A 2N6314 60 20/120 1.5 07 1.5 4.0 75 199
MJE1100 MJE1090 60 750/ - 3.0 25 3.0 70 20
MJESS79 MJES9786 B0 20/120 25 06 25 20 75 199
2N6233 225 25/125 1.0 1.0 1.0 20 50 80
2NB497 250 10/75 25 1.5 25 5.0 80 199
MJES1 250 5.0/- 5.0 20 5.0 25 80 199
2NB6234 275 25/125 1.0 05 1.0 20 50 80
2NB542 300 7/35 .0 1.0 3.0 6.0 100 11
2N6498 300 10/75 25 15 25 5.0 80 199
MJES2 300 5.0/- 5.0 20 5.0 25 80 199
2NB235 325 25/125 1.0 0.5 1.0 20 50 80
2NB459 350 10/75 25 15 25 5.0 80 199
MJES3 3s0 5.0/~ 5.0 20 5.0 25 80 199
MJ425 400 30/90 1.0 0.8 1.0 25 100 1
2NB543 400 7/35 3.0 1.0 3.0 6.0 100 1
BU108 750 5.0 45 75 56 "
MJB04 800 2.2/- as 1.5 100 1
6.0 Amp
MJE41 MJE42 40 30/~ 03 15 6.0 20 65 199
MJE41A MJE42A 60 30/ - 03 1.5 6.0 20 65 199
MJE41B MJE42B 80 30/ - 03 15 8.0 20 B85 199
MJE41C MJE42C 100 30/ - 0.3 15 6.0 20 65 199
2N5758 2NB226 100 25/100 3.0 1.0 3.0 1.0 150 1"
2N5759 2NB227 120 20/80 3.0 1.0 3.0 10 150 11
2N5760 2N6228 140 15/60 3.0 1.0 3.0 1.0 150 1
MJ3760 550 5.0 6.0 75 80 1"
8.0 Amp
MJE5983 MJES980 40 20/120 4.0 06 40 20 920 198
MJES984 MJES881 60 20/120 4.0 06 4.0 20 20 199
2NB300 2N6298 60 750/ 18k 4.0 20 40 4.0 75 80
2N6B055 2N6053 60 750/ 18k 4.0 20 4.0 4.0 100 1
2N6043 2NB040 60 1k/ 20k 4.0 20 40 4.0 75 189
MJ1000 MJ800 60 1k/ - 3.0 20 3.0 80 11
MJES985 MJESS82 B0 207120 4.0 06 4.0 20 90 199
2N6301 2NB289 80 750/ 18k 4.0 20 4.0 40 75 B0
2NB0S6 2NB054 80 750/ 18k 4.0 20 4.0 4.0 100 1
2N6044 2N6041 BO 1k/ 20k 4.0 20 4.0 4.0 75 199
2NB045S 2NB042 100 1k/ 20k 3.0 20 4.0 4.0 75 189
2NB306 250 15/75 3.0 0.8 3.0 5.0 125 1
2NB8307 300 15/75 3.0 1.0 3.0 50 125 1
MJ7160 300 25/100 3.0 1.0 3.0 30 140 1
2NB544 300 7/35 5.0 1.5 5.0 6.0 125 i
2NB308 350 12/60 3.0 5.0 15 3.0 1256 1
MJ7181 400 25/100 3.0 1.0 3.0 30 140 1
2NB545 400 7/35 5.0 1.5 5.0 6.0 125 11
MJ3761 550 5.0 8.0 75 80 1
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SILICON POWER TRANSISTORS (Continued)

PREFERRED SILICON POWER TRANSISTORS (continued)

VD!CI ch %At} 'l’ PD
Device and Polarity Volts hee le Volts le MHz Watts
NPN PNP Max Min/Max Amp Max @ Amp Min Max Case
10 Amp
2N5304 40 30/ 120 2.0 04 20 100 25 9
MJE33 MJE34 40 40/- 1.0 1.0 3.0 20 80 199
2N6383 40 1k/ 20k 5.0 20 50 20 100 11
2NB384 80 1k/ 20k 5.0 2.0 5.0 20 100 1
MJE3055 MJE2955 60 20/70 4.0 1.1 4.0 20 90 20
MJE3055K MJE2955K 60 20/ 70 4.0 1.1 4,0 2.0 90 199
2N5877 2N5875 80 20/ 100 4.0 1.0 5.0 4.0 150 1
2N3715 2N3791 60 50/ 150 1.0 08 5.0 4.0 150 11
MJE33A MJE34A 60 40/ - 1.0 1.0 3.0 20 80 199
2N5878 2N5876 80 20/ 100 4.0 1.0 50 4.0 150 11
2NB385 80 1k 20k 5.0 20 5.0 20 100 11
2N3716 2N3792 80 50/ 150 1.0 08 5.0 40 150 11
MJE338 MJE348 80 40/ - 1.0 1.0 3.0 20 80 198
MJE33C MJE34C 100 40/ - 1.0 1.0 3.0 20 80 199
2N5632 2NB229 100 25/ 100 5.0 1.0 75 1.0 150 11
2N5633 2N6230 120 20/80 5.0 1.0 75 1.0 150 1
2N5634 2NB231 140 15/ 60 5.0 1.0 75 1.0 150 11
MJ413 325 20/80 05 08 ‘0.5 25 125 11
MJ423 325 30/90 1.0 08 1.0 25 125 1
12 Amp
2NB569 40 15/ 200 4.0 15 4.0 15 100 11
2N5989 2N5986 40 20/ 120 8.0 0.7 6.0 20 100 90
2N5990 2N5987 60 20/120 6.0 0.7 6.0 20 100 90
2NB057 2N6050 60 750/ 18k 6.0 2.0 6.0 40 150 1
2N5991 2N5988 80 20/ 120 6.0 0.7 6.0 20 100 20
2NB058 2NB051 80 750/ 18k 6.0 20 6.0 40 150 1
2NB059 2N6052 100 750/ 18k 6.0 20 6.0 4.0 150 1
15 Amp
2N3055 60 20/70 4.0 14 40 25 115 1
MJ2955 60 20/ 70 4.0 1.1 40 4.0 150 1
2N5881 2N5879 60 20/ 100 6.0 1.0 7.0 4.0 160 1"
2N6576 60 500/ 5k 10 4.0 15 120 1
2N5882 2N5880 80 20/ 100 8.0 1.0 7.0 40 160 1
2NB577 90 500/ 5k 10 40 15 120 1
2NB578 120 500/ 5k 10 4.0 15 120 11
2NB249 200 10/ 50 10 1.5 10 25 175 11
2NB250 275 8.0/50 10 1.5 10 25 175 11
MJ7260 300 25/100 5.0 1.0 50 30 175 11
2NB546 300 6/35 10 1.5 10 6.0 175 11
2NB251 350 6.0/50 10 1.5 10 25 175 1
MJ7261 400 25/100 5.0 1.0 5.0 30 175 11
2NB547 400 6/35 10 1.5 10 6.0 175 1
16 Amp
2N5629 2NB029 100 25/100 8.0 1.0 10 1.0 200 1
2N5630 2N6030 120 20/80 8.0 1.0 10 1.0 200 1
2N5631 2NB031 140 15/ 60 8.0 1.0 10 1.0 200 11
20 Amp
2N6282 2N6285 80 750/ 18k 10 2.0 10 4.0 160 1
2N5303 2N5745 80 16/ 60 10 1.0 10 20 200 12
2NB283 2N6286 80 750/ 18k 10 2.0 10 4.0 160 1
2N6284 2N6287 100 750/ 18k 10 20 10 4.0 160 1
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SlLICOﬂ POWER TRANSISTORS (Continued)
REFERRED SILICON POWER TRANSISTORS (continued)

VC(O Vc( sall f' Pn
Device and Polarity Volts hee @ Ie Voits g Ik MHz Watts
NPN PNP Max Min/Max Amp Max Amp Min Max Case
25 Amp
2N5885 2N5883 60 20/ 100 10 1.0 15 40 200 1
2NB436 80 20/80 10 1.0 10 40 200 1
2N5886 2N5884 80 20/ 100 10 1.0 15 40 200 1
2NE437 100 20/80 10 1.0 10 40 200 11
2N6338 100 30/ 120 10 1.0 10 40 200 1
2NB438 120 20/ 80 10 1.0 10 40 200 1
2N6339 120 30/ 120 10 1.0 10 40 200 1
2N6340 140 30/ 120 10 10 10 40 200 11
2NB341 150 30/ 120 10 1.0 10 40 200 1
30 Amp
2N5301 2N4398 40 15/ 60 15 3.0 0.75 10 200 12
2N5302 2N4399 60 15/ 60 15 2.0 0.75 10 200 12
MJs02 MJ4502 90 25/ 100 78 0.8 7.5 2.0 200 12
50 Amp
2N5685 2N5683 60 15/ 60 25 1.0 25 20 300 197
2N5686 2N5684 80 15/ 60 25 1.0 25 2.0 300 197
2N6377 80 30/ 120 20 1.2 20 30 250 197
2N6378 100 30/ 120 20 1.2 20 30 250 197
2N6274 100 307120 20 1.0 20 30 250 197
2N6379 120 30/ 120 20 12 20 30 250 197
2N6275 120 30/ 120 20 1.0 20 30 250 197
2N6276 140 30/ 120 20 10 20 30 250 197
2N6277 150 30/ 120 20 10 20 30 250 197
The Designers data sheets for switchmode silicon power devices provide detailed information for
operating conditions as well as safety limits. Voltage, current, switching, temperature and
secondary breakdown requirements are specified in detail. :
The 2N6542 thru 2N6547 transistors are designed for high-voltage, high-speed, power swilching
in inductive circuits where fall time is critical. They are particularly suited for 115 and 220 volt line
operated switch-mode applications such as:
e Switching Regulators
¢ PWM Inverters and Motor Controls
e Solencid and Relay Drivers
e Deflection Circuits
Specification Features —
High Temperature Performance Specified for:
Reversed Biased SOA with Inductive Loads
Switching Times with Inductive Loads
Saturation Voltages
Leakage Currents
The device types are listed in increasing order of I, continuous and Vg rating.
- Veex i Vee isan L]
Ic Veer @ 100°C @ 100°C @ 100°C
Amp Volts Voits Volt @ I ns @ I
Device Max Max Min Max Amp Max Amp
NPN
2NB542 5.0 650 350 20 30 800 3.0
2ZNB543 5.0 850 450 20 30 800 3.0
2NB544 8.0 650 350 25 50 200 5.0
2NB545 8.0 850 450 25 50 200 5.0
2NB546 15 650 350 25 10 1500 10
2NB547 15 850 450 25 10 1500 10
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SILICON POWER TRANSISTORS (Continued)

Power Darlington Transistors

Monolithic power Darlington devices have found wide design usage in a variety of different
applications. This power technology promises an even brighter future in advancing the state of the
art — high voltage and very high current devices are on the horizon and will soon become a viable
alternative to Thyristor devices on the designer's specification list. Darlington devices are notonly a
very high gain alternative; other significant advantages include:

e integrated circuit compatability
e high input impedance
e high current gain
e reduced component count
e space savings
The following devices are listed in increasing order of | continuous and Vg rating.

BASE ©coLLecTOR
—AA
EM
& ITTER
Ic Veeo Vee (san fr Py

Device and Polarity Amp Volts he @ Voits @ I MHz Watts

NPN PNP Max Max Min/Max Amp Max Amp Min Max Case
2NB037 2N6034 4.0 40 750/ 15k 20 20 20 25 40 7
2N6294 2N6296 4.0 60 750/ 18k 20 20 20 4.0 50 80
2NB038 2NB035 4.0 €0 750/ 15k 20 20 2.0 = 40 w
MJEBOO MJE700 4.0 60 750/ - 15 25 15 40 7
2N6295 2NB6297 4.0 80 750/ 18k 20 20 20 40 50 80
2N6039 2N6036 4.0 80 750/ 15k 20 20 20 25 40 7
MJE3300 MJE3310 4.0 40 1K/ - 1.0 15 15 20 15 7
MJE3301 MJE3311 4.0 60 1k/ - 1.0 1.5 1.5 20 15 v
MJE3302 MJE3312 4.0 80 1k/ - 1.0 15 15 20 15 rid
MJE1100 MJE1090 5.0 60 750/ - 3.0 25 3.0 1.0 70 90
MJ1000 MJ900 8.0 60 1k - 3.0 2.0 3.0 20 1
2N6300 2N6298 8.0 60 750/ 18k 4.0 20 4.0 4.0 i 80
2NB055 2NB053 8.0 60 750/ 18k 4.0 2.0 4.0 4.0 100 1
2N6043 2N6040 8.0 60 1k/ 20k 4.0 20 4.0 4.0 75 199
2N6301 2NE299 8.0 80 750/ 18k 4,0 20 4.0 4.0 75 80
2NB056 2NB054 8.0 80 750/ 18k 4.0 2.0 4.0 4.0 100 "
2N6044 2N6041 8.0 80 1k/ 20k 4.0 20 4.0 4.0 75 199
2N6045 2NB042 8.0 100 1k/ 20k 3.0 20 4.0 4.0 75 199
2NB057 2NB050 12 60 750/ 18k 6.0 2.0 6.0 4.0 150 1
2N6058 2N6051 12 80 750/ 18k 6.0 20 6.0 4.0 150 11
2N6059 2NB052 12 100 750/ 18k 6.0 20 6.0 4.0 150 "
2NB576 15 60 500/ 5k 10 28 10 4.0 120 1"
2NB577 15 20 500/ 5k 10 28 10 4.0 120 1
2NB578 15 120 500/ 5k 10 28 10 4.0 120 1"
2N6282 2NG285 20 60 750/ 18k 10 20 10 4.0 160 11
2N6283 2NG286 20 80 750/ 18k 10 20 10 4.0 160 1
2N6284 2NB287 20 100 750/ 18k 10 2.0 10 4.0 160 1"
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SILICON POWER TRANSISTORS (Continued)

High Voltage Transistors

The high-voltage devices are intended for industrial, commerical and military equipment. Typical
applications include high-voltage differential and operational amplifiers, high-voltage inverters, low
and medium current switching and series regulators, The devices are listed in decreasing order of

Veeo and le continuous.

Il: v:l (satl 'Y PD
Device and Polarity Amp hps le Volts @ le MHz Watts
NPN PNP Max Min/Max Amp Max Amp Min Max Case
800 Voits
MdJao4 5.0 22/- 35 1.5 100 1"
750 Volts
BU108 5.0 50 4.5 75 56 11
BU208 5.0 5.0 45 75 56 11
MJ205 25 2/ 25 5.0 25 75 10 11
BU205 25 2/- 25 5.0 25 75 10 1
550 Voits
MJ3760 8.0 5.0 8.0 75 80 1
MJ3761 6.0 5.0 8.0 75 80 1"
400 Voits
MJ7261 15 25/ 100 5.0 1.0 5.0 30 175 1
2N6547 15 6/35 10 1.5 10 6.0 175 1
MJ7161 B.O 25/ 100 3.0 1.0 3.0 30 140 1
2N6545 8.0 7/35 5.0 15 50 6.0 125 1"
2NB543 5.0 7/35 3.0 1.0 3.0 6.0 100 11
MJ425 5.0 30/90 1.0 08 1.0 25 100 11
2N3802 35 30/ 90 1.0 08 1.0 28 100 11
350 Volts
2N6251 15 6.0/ 50 10 1.5 10 25 175 11
2N6308 8.0 12/60 3.0 5.0 15 3.0 125 11
2NB499 5.0 10/ 75 25 15 25 5.0 80 199
MJES3 5.0 30/ - 03 20 5.0 25 80 199
MJE49 15 30/ 250 0.3 1.0 1.0 5.0 50 199
2N3439 1.0 40/ 160 0.02 05 0.05 15 50 79
MJESES7 05 30/ 250 0.1 1.0 0.1 10 30 199
2N5657 05 30/ 250 01 1.0 0.1 10 20 v s
MJE3439 0.3 40/ 160 0.02 0.5 0.05 15 15 77
325 Voits
MJ423 10 30/90 1.0 0.8 1.0 25 125 1
MJ413 10 20/ 80 0.5 0.8 0.5 25 125 11
2N6235 5.0 25/125 1.0 0.5 1.0 20 50 80
300 Volts
MJ7260 15 25/100 5.0 1.0 5.0 30 175 "
2NB546 15 6/35 10 1.5 10 6.0 175 1
2N6307 8.0 15/ 75 3.0 1.0 3.0 5.0 125 11
MJ7160 8.0 25/100 3.0 1.0 3.0 30 140 11
2NB544 8.0 7/35 5.0 1.5 5.0 6.0 125 11
MJES2 5.0 30/ - 03 2.0 5.0 25 80 199
2N6542 50 7/35 3.0 1.0 3.0 6.0 100 11
2N6498 50 10/ 75 25 1.5 25 5.0 80 199
2N3585 2NB422 20 8/80 1.0 0.75 1.0 10 35 80
2N4240 2N6423 2.0 10/ 100 0.75 1.0 0.75 15 s 80
MJIE48 15 30/ 250 0.3 1.0 1.0 5.0 50 199
MJE2160 15 30/ 240 0.5 35 0.5 50 199
2N3739 2NB425 1.0 40/ 200 0.1 25 0.25 10 20 80
MJI5416 1.0 30/ 120 0.05 25 0.05 15 10 79
2N5656 0.5 30/ 250 0.1 1.0 0.1 10 20 Fid
MJES656 05 30/ 250 0.1 1.0 0.1 10 30 189
MJE340K 05 30/ 240 0.05 30 199
MJE340 MJE350 05 30/ 240 0.05 20 7
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SILICON POWER TRANSISTORS (Continued)

HIGH VOLTAGE TRANSISTORS (continued)

1 Vor b 1 P
Device and Polarity Amp B i Vos ol MHz Watts
NPN PNP Max Min/Max Amp Max Amp Min Max Case
275 Volts
2N6250 15 8.0/ 50 10 1.5 10 25 175 "
2N6234 5.0 25/125 1.0 0.5 1.0 20 50 80
250 Volts -
2N6306 8.0 16/ 75 3.0 0.8 3.0 5.0 125 1
2NB497 5.0 10/75 25 1.5 25 50 80 189
MJES1 5.0 30/ - 0.3 2.0 5.0 25 80 199
2NB421 2.0 8.0/ 80 1.0 0.75 1.0 10 35 80
MJE4A7 15 30/ 250 03 1.0 1.0 5.0 50 199
2N3440 1.0 40/ 160 0,02 05 0.05 15 50 79
2N5655 05 30/ 250 0.1 1.0 0.1 10 20 77
MJES655 0.5 30/ 250 0.1 1.0 0.1 10 30 199
MJE3440 03 40/ 160 0.02 05 0.05 15 15 77
Volts
2NB233 5.0 25/125 1.0 1.0 1.0 20 80
2N3738 2NB424 1.0 40/ 200 0.1 25 0.25 10 80
200 Voits
2N6249 15 10/ 50 10 15 10 25 175 11
MJ5415 1.0 30/ 150 0.05 25 0.05 15 10 79
The MPC1000 and MPCS00 are complete solid state hybrid regulators in a metal hermetic
package. Specifications and performance of the MPC1000 positive voltage regulator and the
MPC900 negative voltage regulator are nearly identical.
For systems requiring both a positive and a negative power supply, these devices are excellent for
use as complementary regulators and offer the advantage of operation with acommon ground. The
devices are designed to deliver load current to 10 Adc. Output current capability can be increased
further through use of one or more external pass transistors. They are specified for operation over
the junction temperature range (—55 to +175°C).
Ve I, Vi = Vo Vi ha Reg;. Reg, Py
Device and Polarity Volts A Volts Voits mA % Vo'V, % Vo | Watts
NPN PNP Min Max Max Min Max Min Max Max Max Max Max Case
MPC1000 2.0 35 10 3.0 80 9.5 40 5.0 05 06 100 | 662-01
MPC900 -40 | -30 10 25 30 -9.0 35 20 05 08 100 | 662-01
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SILICON POWER TRANSISTORS (Continued)

' High Frequency Transistors

The following high-frequency devices are intended for a wide variety of power amplifier and
high-speed saturated switching applications. With minimum gain-bandwidth products (f;) up to 100
MHz, these devices provide useful gain at high frequencies. The device types are listed in order of
decreasing f and increasing I continuous.

l: vCIO Vc: isat) PD
Device and Polarity Amp Volts e e Lk Voits @ I Watts
NPN PNP Max Max Min/Max Amp Max Amp Max Case
100 MHz
2N5304 10 40 30/ 120 20 04 20 25 9
60 MHz
2N3867 3.0 40 407200 15 0.75 15 6.0 31
2N3868 3.0 60 30/ 150 1.5 0.75 15 6.0 31
50 Mz
2N6408 2NB406 20 60 50/ 250 0.1 14 15 125 77
2NB409 2N§407 20 80 50/250 0.1 1.4 15 125 77
2NB410 2NG411 40 25 45/ 180 20 0.8 20 15 77
2NB412 2NG414 40 40 40/250 0.2 06 1.0 15 77
2N6413 2N6415 4.0 60 40/ 250 0.2 0.6 1.0 15 77
40 MHz
2N8416 2NB418 3.0 80 40/ 250 0.2 10 10 15 77
2N6417 2NB419 3.0 100 40/ 250 0.2 1.0 1.0 15 77
2N6436 25 80 20/80 10 1.0 10 200 1"
2NB437 25 100 20/ 80 10 1.0 10 200 1
2N6338 25 100 30/ 120 10 1.0 10 200 1
2N6438 25 120 20/80 10 1.0 10 200 11
2N6339 25 120 30/ 120 10 1.0 10 200 b3
2N6340 25 140 30/ 120 10 1.0 10 200 11
2NB341 25 150 30/ 120 10 10 10 200 11
30 MHz
MJ7161 8.0 400 25/ 100 3.0 10 3.0 140 11
MJ7160 8.0 300 25/ 100 3.0 1.0 3.0 140 1
MJ7260 15 300 25/ 100 5.0 1.0 5.0 175 1
MJ7261 15 400 25/ 100 5.0 1.0 5.0 175 1
2NB377 50 80 30/ 120 20 12 20 250 197
2N6274 2N6378 50 100 30/ 120 20 1.2 30 250 197
2NB275 2N6379 50 120 30/ 120 20 1.2 30 250 197
2N6276 50 140 30/ 120 20 3.0 50 250 197
2NB277 50 150 30/ 120 20 3.0 50 250 197
25 MHz
2N6037 2N6034 4.0 40 750/ 15k 2.0 20 20 40 77
2NB495 10 80 10/ 60 10 15 10 70 80
20 MHz
MJE3300 MJE3310 4.0 40 1K/ - 1.0 15 15 15 77
MJE3301 MJE3311 4.0 60 1K/ - 1.0 15 15 15 77
MJE3302 MJE3312 40 80 1K/ - 1.0 1.5 15 15 77
2N6383 10 40 1k/ 20k 5.0 2.0 5.0 100 1
2NG384 10 60 1k/ 20k 5.0 2.0 5.0 100 11
2N6385 10 80 1k/ 20k 5.0 2.0 5.0 100 11




SILICON POWER TRANSISTORS (Continued)

Motorola Replacements for Popular TIP Series

Motorola Ie Vewo
Type Nearest Amp Volts

Number Equivalent Polarity Max Max Case
TiP29 MJE29 NPN 1.0 40 77R
TIP29A MJE29A NPN 1.0 60 77R
TiP29B MJE29B NPN 1.0 80 77R
TIP28C MJE28C NPN 1.0 100 7R
TIP30 MJE30 PNP 1.0 40 77R
TIP30A MJES0A PNP 1.0 60 77R
TIP30B MJE30B PNP 1.0 80 77R
TIP30C MJE30C PNP 1.0 100 77R
TIP31 MJE31 NPN 3.0 40 77R
TIP31A MJE31A NPN a0 60 77R
TIP31B MJE31B NPN 3.0 80 77R
TIP31C MJE31C NPN 3.0 100 TR
TiP32 MJE32 PNP 3.0 40 77R
TIP32A MJE32A PNP 3.0 60 77R
TiP32B MJE328 PNP 3.0 80 77R
TIP32C MJE32C PNP 3.0 100 77R
TIP33 MJE33 NPN 10 40 199
TIP33A MJE33A NPN 10 60 199
TIP33B MJE33B NPN 10 B0 199
TIF33C NPN 10 100 199
TIP34 MJE34 PNP 10 40 199
TIP34A MJES4A PNP 10 60 199
TIP34B MJE34B PNP 10 80 199
TIP34C MJE34C PNP 10 100 199
TiP41 MJE41 NPN 6.0 40 199
TIP41A MJE41A NPN 6.0 60 199
TIP41B MJE41B NPN 6.0 80 199
TIP&1C MJE41C NPN 6.0 100 199
TIP42 MJE42 PNP 6.0 40 199
TIP42A MJE42A PNP 6.0 60 199
TiP42B MJE42B PNP 6.0 80 199
TiP42C MJE42C PNP 6.0 100 199
TiP47 MJE4AT NPN 15 250 7
TIP48 MJE48 NPN 15 300 77
TIP49 MJE49 NPN 15 350 ”
TIPS1 MJES1 NPN 5.0 250 199
TIPS2 MJES2 NPN 5.0 300 199
TIPS3 MJES3 NPN 5.0 350 199

R Suffix indicates reverse pin outs,

SILICON POWER DEVICE PACKAGES

Case 12, Case 197

sy
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N
METAL TRANSISTORS

Silicon Small-Signal Transistors

500 AND GROWING! That phrase aptly describes the number of different
classifications in Motorola's line of small-signal transistors. And with this many device
type numbers covering the small-signal transistor spectrum, it is apparent that the
actual differences between some devices becomes quite small. Even when the line is
divided into its two natural categories — plastic for lowest cost, and metal for
hermeticity — the sheer number of devices in each category makes selection by
spec-for-spec comparison a significant task. This selector guide, therefore, ignores the
large bulk of general-purpose, small-signal type numbers and concentrates on those
transistors that have emerged as the best values in various applications categories.

Since the devices highlighted here are the most popular in each category, it follows
thatthey are among the most widely available, at the lowest cost. They are particularly
well-suited for new designs where a continuous, off-the-shelf supply of product is
required.

The readeris reminded, however, that semiconductors are manufactured by “batch”
processes, and that each “batch” may yield devices with widely varying parameters.
This creates device “families”. While the various specifications limits assigned to
“family members" have been selected on the basis of demonstrated industry need,
modern testing methods have made the selection of devices with special
characteristics simple and inexpensive. Where the specified characteristics of the
“preferred” devices listed in the following selector guides do not meet a particular
design requirement, the designer is requested to contact his nearest Motorola sales
representative for price quotations on special devices to fit his needs.

TABLE OF CONTENTS
Page

Small-Signal Metal Transistors
Switching Transistors

... for use in general-purpose amplifiers and switching applications . .. .............oveierrieeneerennnns 4-15
High-Gain Low-Noise Transistors

- . . for low-noise, low-level amplifier @pPlICAONS . ... ... ...uvenee et e e e v 417
High-Voltage Amplifiers

- - . for use in general-purpose, high voltage appliCAIONS . .. .. ..........uviuuurree st eriaanns 4-17
High-Frequency Amplifier/Oscillators

- . . high-frequency power oscillators, multipliers and driver applications ... ... B e e oy i 4-18
General-Purpose Amplifiers

... for use in general purpose amplifier and switching applications ...............ocooeo... SR 4-19



SMALL-SIGNAL METAL TRANSISTORS (Continued)

The following index reflects the devices characterized in this section. To locate the exact page number,

see Catalog Index(Page 7-1 ).
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SMALL-SIGNAL METAL TRANSISTORS (Continued)

Switching Transistors

The transistors listed below detail Motorola’s Silicon Transistors. Prine devices are

shown in Bold Face Type. Devices are listed in order of decreasing turn-on time (t,,).

e & & BV I 1

Device ns ns T & Volts | mA e 7 L Voits @ L & |, Mz @ |

Package | Family Type Max l Max mA Min Min mA Max | mA | mA Min | mA
NPN

TO-18 5 2N2845 40 40 150 30 - 30 150 0.4 150 15 250 50

2N2540 40 40 150 30 - 100 150 | 045 | 150 15 250 20

2N2539 40 40 150 30 - 50 150 | 045 | 150 15 250 20

TOS5 22 | 2n3s07s 45 90 1500 | 50 | 3000 | 30 1500 | 1.0 | 1500 | 150 60 100

2N3506S 45 90 1500 | 40 | 3000 | 40 1500 | 1.0 | 1500 | 150 60 100

TO-52 27 | 2N34aas 50 70 500 50 - 20 500 0.6 500 50 175 50

2N32538 50 70 500 40 - 25 500 06 500 50 175 50

2N3252S 45 70 500 30 - 30 500 05 500 50 200 50

TO-39 2N3725 35 60 500 50 | 2000 | 35 500 | 052 | 500 50 300 50

2N3T24 a5 60 500 30 | 2000 | 35 500 | 042 | 500 50 300 50

2N3735 48 60 1000 | 75 1500 | 20 1000 | 05 500 50 250 50

2N3T34 48 60 1000 | 50 1500 | 30 1000 | 05 500 50 250 50

MM5189 40 70 - 40 2000 | 20 1000 | 1.0 | 1000 | 100 |3s0(typ) | S0

2N5859 a5 60 1000 | 40 2000 15 1000 | 0.4 500 50 250 50

MM3734 35 60 1000 | 30 1500 | 25 1000 | 05 500 50 200 50

MMS5262 30 60 1000 | 50 | 2000 | 25 1000 | 08 | 1000 | 100 [3s0(yp) | 50

2N5861 25 60 500 50 | 2000 | 25 500 05 500 50 200 50

TO-18 2N4014 a5 60 500 50 1000 | 35 500 | 052 | 500 50 300 50

2N4013 35 60 500 30 1000 | 35 500 | 042 | 500 50 300 50

TO-18 73 | 2N3011 15 20 30 12 200 25 30 0.25 30 3.0 400 20

2N3227 12 18 100 20 500 30 100 | 025 10 1.0 500 10

2N2369 12 18 100 15 500 20 100 | 025 10 1.0 500 10

2N2369A 12 18 10 15 200 40 10 0.2 10 1.0 500 10

2N2368 12 15 10 15 — 20 10 0.25 10 1.0 400 10

TO-46 2N2319 60 50 20 15 200 40 20 0.35 20 1.0 300 10

2N2206 40 75 10 12 200 40 10 220 10 1.0 200 10

2N3508 12 18 10 20 500 40 10 0.25 10 1.0 500 10

2N3509 12 18 10 20 500 100 10 0.25 10 1.0 500 10

TO-46 81 2N3647 20 25 150 10 500 25 150 0.4 150 15 350 15

2N3648 16 18 150 15 500 30 150 0.4 150 15 450 15

TO-46 99 | 2Na7a7 48 60 1000 [ 50 1500 | 20 1000 | 05 500 50 250 50

2N3736 48 60 1000 | 30 1500 | 30 1000 | 05 500 50 250 50

MM3737 45 65 1000 | 50 1500 | 20 1000 | 05 500 50 200 50

MM3736 45 65 1000 | 30 1500 | 30 1000 | 05 500 50 200 50
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SMALL-SIGNAL METAL TRANSISTORS (Continued)

Switching Transistors (Continued)

t & ta BVeo ke Vet 1
Device ns I n @ 1 Volts mA he @ L Volta @ L. & | Mz @
| _Package | Familly Type Max | Max | mA Min Max Min | mA Max | mA | mA el |
PNP
TO-18 44 | 2N3249 90 100 10 12 - 100 10 | 0125 | 10 1.0 300 20
2NBBOA 50 80 30 18 200 40 30 0.2 30 3.0 400 10
2N2894 60 20 30 12 200 40 30 0.2 30 3.0 400 30
2N3012 60 75 30 12 200 30 30 0.2 30 3.0 400 30
TO-18 45 2N3546 40 30 50 12 - 25 50 0.25 50 50 700 10
TO-39 50 2N4890S 100 270 150 40 500 50 150 1.4 150 15 100 50
MM4036 75 175 150 65 1000 40 150 | 085 150 15 60 50
MM4037 75 175 150 40 1000 50 150 1.4 150 15 60 50
2N4405 40 210 500 80 1000 25 500 05 500 50 200 50
2N4404 40 210 500 80 1000 15 500 0.5 500 50 200 50
TO-39 56 MM4031 100 |240 (typ)| 500 80 1000 25 500 05 500 50 100 50
MM4033 100 |240 (typ)| 500 80 1000 70 500 05 500 50 150 50
MM4032 100 Mmpa 500 60 1000 70 500 05 500 50 150 50
MM4030 100 |240 (typ)] 500 60 1000 25 500 05 500 50 100 50
2N4407 75 225 | 1000 80 2000 15 1000| 07 | 1000 [ 100 150 50
2N4406 75 225 | 1000 80 2000 10 1000 | 07 | 1000 | 100 150 50
MM4007 - — — 100 | 1000 50 150 | 0.1 (typ)| 150 15 50 50
MM4006 - - - 80 1000 50 150 | 0.1 (typ)| 150 15 50 50
MM4005 — - - 60 1000 50 150 | 0.1 (typ)| 150 15 50 50
TO-39 60 2N3763S 43 115 | 1000 60 1500 20 00| 09 | 1000 | 100 150 50
2N37625 43 115 | 1000 40 1500 30 1000| 09 | 1000 | 100 180 50
TO-39 337 | 2N3245S 55 165 500 50 1000 30 500 06 500 50 150 50
2N3244S 50 185 500 40 1000 50 500 05 500 50 175 50
2N3468S 40 20 500 50 1000 25 500 0.6 500 50 150 50
2N3467S5 40 20 500 40 100 40 500 05 500 50 175 50
MM3726 35 60 1000 | 50 1500 15 1000 | 1.2 1000 | 100 200 50
TO-18 345 | 2N4209 15 20 10 15 200 50 10 0.18 10 1.0 850 10
2N4208 15 20 10 12 200 30 10 0.15 10 1.0 700 10
MM4258 15 20 10 12 80 30 10 0.15 10 1.0 700 10
MM4257 15 15 10 6.0 80 30 10 0.15 10 1.0 500 10
TO-39 454 | 2N3636S 400 600 50 175 | 1000 50 50 0.5 50 5.0 150 30
2N3635S 400 600 50 140 | 1000 | 100 50 05 50 5.0 200 30
2N3634S 400 600 50 140 | 1000 50 50 05 50 5.0 150 30
2N4929S - - - 150 500 25 10 05 10 1.0 100 20
MM4001 - — - 150 500 20 10 0.6 10 1.0 — —
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SMALL-SIGNAL METAL TRANSISTORS (Continued)

High-Gain Low-Noise Transistors

The transistors are characterized for high-gain and low-noise applications.
Devices are listed in decreasing order of NF.

NF .
Wideband BV L 3 1
Devics Typ* Max Voits mA Bre @ [
Package Family Type a8 Min Max Min | Mex | mA Min
NPN
TO-18 18 2N2483 8.0° 60 50 40 120 10 12
2N2484 8.0 60 50 100 500 10 15
2N929 4.0 45 30 40 120 10 30
2N930A 3.0 45 30 100 300 10 45
2N930 3.0 45 30 100 300 10 30
NPN DARLINGTON
[ to1e | 914 [mmeszz | - 40 | 300 [ s00 [ -~ [ 10
PNP
TO-18 55 2N3798 35 60 150 450 500 30
2N3799 25 60 50 300 900 500 30
The following table lists Motorola standard devices that have high Collector-Emitter
Breakdown Voltage. Prime devices are shown in Bold Face Type. Devices are listed in
decreasing order of BV¢go.
By, L/
Devics Voits. -"A hy @ Lk Vois @ L & I e
Package Family Type Min Max Min | mA Max | mA | mA mA
NPN
TO-39 6 MM3009 180 400 40 10 - - = 20
MM3008 120 400 40 10 - — - 20
TO-39 26R MM2259 175 300 35 10 0.4 25 25 20
2N3501S 150 300 100 150 0.4 150 15 20
2N35008 150 300 40 150 0.4 150 15 20
2N3114S 150 200 30 30 1.0 50 5.0 30
2Na7128 150 200 30 30 2.0 50 5.0 30
MM3001 150 200 20 10 — - - 10
MM2258 120 500 50 10 0.4 25 25 20
2N3409S 100 500 100 150 0.6 300 30 20
2N3408S 100 500 40 150 0.6 300 30 20
2N4924S 100 200 40 150 0.4 50 5.0 20
2N657S 100 - 30 200 40 200 40 - -
2N1990S - 1000 20 30 0.5 2.0 0.2 - —
TO-39 88 MM3007 100 2500 50 250 0.35 150 15 50 50
MM3006 80 2500 50 200 0.35 150 15 50 50
MM3005 60 2500 50 150 0.35 150 15 50 50
TO-39 210R 2N5058S 300 150 35 30 1.0 30 3.0 30
2N37428 300 50 20 30 1.0 3.0 30
2N5059S 250 150 30 30 1.0 30 3.0 30
2N4927 250 50 20 30 20 30 3.0 30
MM3003 250 50 20 10 - - - 150
2N4926 200 50 20 30 2, 30 3.0 30
MM3002 200 50 20 10 - i - 150
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SMALL-SIGNAL METAL TRANSISTORS (Continued)

High-Voltage Amplifiers (Continued)

BVeso I Veuss e
Device Voits mA e @ L Voits @ L & & Mz @ L
Package | Famity Type Min Max | mA Mex | mA | mA Min | mA
PNP

TO-39 48 2N3495S 120 100 40 10 035 10 10 150 20
2N4928S 100 100 25 10 05 10 1.0 100 20

MM4000 100 100 20 10 06 10 1.0 - -

2N3494S 80 100 40 10 03 10 1.0 200 20

TO-18 a7 2N3497 120 100 40 10 035 10 1.0 150 20
2N3496 80 100 40 10 03 10 1.0 200 20

TO-39 49 MM4010 100 500 75 10 0.2 (typ) 10 10 | 150(yp) | 20
MMS5007 100 2000 50 250 05 150 15 30 50

MM4009 80 500 75 10 0.2 (typ) 10 10 | 1s0(yp) | 20

MMS5006 80 2000 50 200 05 150 15 30 50

MMS5005 60 2000 50 150 05 150 15 30 50

TO-39 50 2N4405 80 1000 100 150 02 150 15 200 50
2N4404 80 1000 40 150 0.2 150 15 200 50

MM4036 65 1000 20 150 0.65 150 15 60 50

MM4037 40 1000 50 150 1.4 150 15 60 50

2N4890S 40 500 50 150 1.4 150 15 100 50

TO-39 452R | 2N37438 300 50 25 30 8.0 30 30 30 10
2N4931S 250 500 20 20 5.0 10 1.0 20 20

MM4003 250 500 20 10 5.0 10 1.0 - —

2N4930S 200 500 20 20 5.0 10 10 20 20

MM4002 200 500 20 10 5.0 10 1.0 = -

T0-39 454R | 2N3837S 175 1000 100 50 05 50 5.0 200 30
2N3636S 175 1000 50 50 05 50 5.0 150 30

2N4929S 150 500 25 10 05 10 1.0 100 20

MM4001 150 500 20 10 08 10 1.0 — —~

2N36358 140 1000 100 50 05 50 5.0 200 30

2N3634S 140 1000 50 50 05 50 5.0 150 30

High- Frequency Amplifiers/ Oscillators

The transistors shown are designed for use as both oscillators and amplifiers at UHF and VHF frequencies.
Devices are listed in decreasing order of BVgeo.

BVee G, NF 1, B
Davice Voita b @ a8 @ @ 1 Mz @ L pF
Foutg. U s il _ VL __ o DBy e PR L
NPN
T0-72 72 | 2ne17 5 20 3.0 9.0 60 60 500 4.0 17
2N918 15 20 3.0 15 60 60 600 4.0 1.7
T0-38 75 | 2n3sas 25 10 - - - 600 10 25
MM1941 20 25 10 70 - - 600 10 25
PNP
T0-18 63 [ 2nas07 35 ) 2.0 17 45 200 300 20 13
2N3308 25 25 20 17 6.0 200 300 20 1.6
TO-72 65 | 2nazet 15 30 10 - - ~- 1600 10 25
2N4260 15 30 10 - — - 2000 10 25
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SMALL-SIGNAL METAL TRANSISTORS (Continued)

General-Purpose Amplifiers

These transistors are designed for high speed switching circuits, dc to VHF amplifier
applications and complementary circuitry. Prime devices are shown in Bold Face Type.

Devices are listed in decreasing order of BV¢eo.

BVero % le
Device Voits WHz @ % mA 1
Package | Family Type Min Min | mA Max i Max mA
NPN
T0-39 2R | 2N2959S 80 250 20 600 100 300 150
2N2951S 80 200 10 250 20 150 10
2N17118 80 70 50 = 100 300 150
2N1613S 50 60 50 500 40 120 150
2N2219AS 40 300 20 800 100 300 150
2N2218AS 40 250 20 800 40 120 150
2N697S 40 50 50 - 40 120 150
2N2789S 35 250 20 800 100 300 150
2N3299S 30 250 50 500 40 120 150
2N3300S 30 250 50 500 100 300 150
2N2218S 30 250 20 800 40 120 150
2N2219S 30 250 20 800 100 300 150
TO-46 25 | 2nNss82 40 300 20 800 100 300 150
2N5581 40 250 20 800 40 120 150
2N4450 30 250 50 500 100 300 150
TO-18 3 2N956 50 70 50 - 40 120 150
2NB43 45 40 10 800 45 150 10
40 300 20 800 100 300 150
2N2221A 40 250 20 800 40 120 150
2N718 40 50 50 - 40 120 150
2N717 40 40 50 500 20 60 150
2N3301 30 250 50 500 40 120 150
2N3302 30 250 50 500 100 300 150
2N2221 30 250 20 800 40 120 150
2N2222 30 250 20 800 100 300 150
TO-39 14R | 2N3019S 80 100 50 1000 100 300 150
2N3020S 80 80 50 1000 40 120 150
2N699 80 50 50 - 40 120 150
2N1893S 80 50 50 500 40 120 150
2N2102S 85 80 50 1000 40 120 150
2N3053AS 80 100 50 700 50 250 150
2N1890S 60 60 50 500 100 300 150
NB56S 60 — - - 30 90 200
MM3053 50 100 50 1000 40 300 150
2N2193AS 50 50 50 1000 40 120 150
2N2270S 45 100 50 1000 50 200 150
2N3110S 40 600 10 1000 40 120 150
40 100 50 700 50 250 150
2N2297S a5 80 50 1000 40 120 150
TO-18 23 | 2N915 50 250 10 - 50 200 10
2N3946 40 300 10 200 50 150 10
2N3947 40 300 10 200 100 300 10
2N916 25 300 10 - 50 200 10
TO-52 221 | MM3g04 40 300 10 200 100 300 10
MM3903 40 250 10 200 50 150 10
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SMALL-SIGNAL METAL TRANSISTORS (Continued)

General - Purpose Amplifiers (Continued)

BVeo r I
Device Voits Mz @ ke mA LT @ L
Package | Famity Type Min Min | mA Mex Min | Max | mA
PNP
TO-18 a5 2N3251A 60 300 10 200 100 300 10
2N3250A 60 250 10 200 50 150 10
2N3251 40 300 10 200 100 300 10
2N3250 40 250 10 200 50 150 10
TO-46 48 2N3485A 60 200 50 600 40 120 150
2N3486A 60 200 50 600 100 300 150
2N3673 50 200 50 600 7% 225 150
2N3486 40 200 50 600 100 300 150
TO-18 333 2N2908A 60 200 50 600 40 120 150
2N290TA 60 200 50 600 100 300 150
2N3073 60 130 50 500 30 130 50
2N3135 50 200 50 600 40 120 150
2N2906 40 200 50 600 40 120 150
2N2007 40 200 50 600 100 300 150
TO-39 2N2904AS 60 200 50 600 40 120 150
2N2905AS 60 200 50 600 100 300 150
MM4008 60 325 (typ) 20 500 75 _ 10
2N31338 50 200 50 800 40 120 150
2N2904S 40 200 50 600 40 120 150
2N2905S 40 200 50 600 100 300 150
2N1132AS 40 60 50 600 30 90 150
2N1131AS 40 50 50 600 30 90 150
2N2800S 35 120 50 800 30 20 150
2N1132S 35 80 50 800 30 90 150
2N1131S 35 50 50 600 30 90 150
2N1991S 20 40 50 600 15 60 150
TO-52 n MM3906 40 250 10 200 100 300 10
MM3905 40 200 10 200 50 150 10
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PLASTIC-ENCAPSULATED TRANSISTORS

Plastic-Encapsulated Small-Signal Transistors for Industrial and Consumer applications

The Small-Signal Plastic Transistors represent Motorola’s broadest product line.
From RF/VHF/UHF amplifiers, mixers, oscillators and switches to general-purpose
amplifiers and switches, all are available as standard product or custom specials.
Specialty devices for the industrial, computer or consumer market as well as
specialty packages — Duowatt and Uniwatt — are all available for unique
high technology applications. The following list demonstrates the many
applications possible. with plastic transistors. If specific applications are not
listed, consult your factory representative for assistance.
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PLASTIC ENCAPSULATED SMALL-SIGNAL TRANSISTORS (Continued)
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PLASTIC ENCAPSULATED SMALL-SIGNAL TRANSISTORS (Continued)

This Selector Guide is designed to help you select the right silicon plastic
transistor for your applications. A wide range of device types in three basic
package configurations are listed in this Selector Guide.

The TO-92 — is the most popular, high-volume plastic package and will
meet most of your high-performance, low-cost requirements.

The Uniwatt/Duowatt Package — is designed for applications requiring
greater power dissipation than available with the TO-92 package.
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PLASTIC ENCAPSULATED SMALL-SIGNAL TRANSISTORS (Continued)

General Purpose Amplifiers and Switches

Silicon transistors designed for use in complementary amplifier circuits. The

—T0O-92 Package

transistors are listed in order of decreasing breakdown voltage (BVeo).

%

The following devices are the most popular consumer amplifier transistors:

tr
BVceo @l = 10 mA Ie
Device and Polarity Voits MHz mA @ I
NPN PNP Min Min Typ* Max Min Max mA
MPS8098 MPS8598 60 200 500 100 300 10
2N3903 2N3905 40 270 200 50 150 10
2N3904 2N3906 40 250 200 100 300 10
MPS3903 MPS3905 40 150 200 50 150 10
MPS3904 MPS3906 40 200 200 100 300 10
2N4123 2N4125 30 250 200 50 150 20
2N4124 2N4126 25 300 200 120 360 2.0
MPS8515 MPSE519 25 100 - 250 500 20
The following devices are the most popular consumer low-noise transistors:
fy
BVeeo @ lc = 500 uA ke NF
Device and Polarity Volts MHz mA hee le dB
NPN PNP Min Min Max Max @ Typ
MPS-A18 45 100 200 500 1500 10 4.0
2N5088 2N5086 30 40 50 150 500 100 3.0
2N5089 2N5087 25 40 50 250 800 100 20
The following are the most popular industrial high-voltage and high current transistors:
t
Device Voie o R : @,‘ "
and Voits Ie mA = 10 mA
2N5551 2N5401 160 100 10 600 80 250
2N5550 2N5400 140 100 10 - 40 180
MPS-A06 MPS-A56 80 100 100 500 50 -
MPS-ADS MPS-AS5 60 100 100 500 50 -
2N4400 2N4402 40 200 20 - 40 -
2N4401 2N4403 40 250 20 - 40 -
MPS8531 MPS8534 40 390 50 - 60 120
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| PLASTIC ENCAPSULATED SMALL-SIGNAL TRANSISTORS (Continued)

RF/ UHF/ VHF Amplifiers and CATV Transistors

The transistors listed below are the high performance, high frequency standard
transistors available in the TO-92 plastic package. The transistors are listed in order of
decreasing breakdown voltage (BV¢eo).

G,, NF
a,* dB Viac Ces
Device e o o @ Yot Gain "‘. L G
Voits hee. @ Lk Typ# | Typ f Reduction
Type Min { mA | Min | Max l we | n d8 Min mA. e
NPN
MPS-HO4 80 30 1.5 — 20 1.0 - - 80 15 1.6
MPS-HO5 80 30 1.5 — 20 1.0 - - 80 1.5 1.6
MPS-H34 45 15 20 — - - -~ - 500 15 0.32
MPS-Ha7 40 25 5.0 - - = - - 300 5.0 100
MPS-HO7 30 20 30 18° 32 100 5.0° 30 400 3.0 03"
MPS-HO08 30 20 3.0 14° 35 200 5.0 30 500 3.0 03"
MPS-H20 30 25 4.0 - - — - - 400 4.0 0.85
MPS-H24 30 30 8.0 - - - - - 400 8.0 0.36
MPS-H32 30 27 4.0 225 | 33 45 5.5# 30 300 4.0 0.22
MPS-H10 25 80 40 — —_ —_ — - 650 4.0 07
MPS-H11 25 60 40 - - - — — 650 40 07
MPS-H19 25 45 40 - — - - - 300 40 065
MPS-HO2 20 20 40 20 33 200 40 30 ars 4.0 05
MPS-H30 20 20 4.0 225 6.0 45 44 30 300 4.0 0.85
MPS-H31 20 20 40 225 6.0 45 52 30 300 4.0 0.65
MPS-H17 15 25 5.0 24# 6.0 200 - - 800 5.0 0.9
PNP
MPS-H54 80 30 15 —_ 20 1.0 - - 80 1.5 16
MPS-HS5 80 30 15 — 20 1.0 - - 80 15 18
MPS-Hg3 30 20 25 10° 65 850 4.5 30 600 25 03"
MPS-H85 30 20 25 14° X 200 - — 350 25 02*
MPS6543 25 25 4.0 = - - - - 750 4.0 —
MPS6546 25 20 20 - - — - - 600 20 0.45°
MPSE547 25 20 20 20 - 100 - - 600 20 0.35"
MPS6568 20 20 40 20 33 200 4.0 30 375 4.0 05
MPS6569 20 20 4.0 20 6.0 45 44 30 300 40 05
MPS6570 20 20 40 20 6.0 45 5.2 30 300 4.0 05
MPS6507 20 25 20 —_ - - - - 700 10 -
MPS6511 20 25 10 30 - 45 — - — - -
stesm 20 25 4.0 — - - - - —_ -_ —
High-Speed Saturated Switching Transistors
The transistors listed in this table are specially optimized for high-speed saturated
switches. They are heavily gold doped and processed to provide very short switching
times and low output capacitance (below 6 pF). The transistors are listed in order of
decreasing turn-on time ().
- & L BVeeo Vet 1 e
Device ns ns le Voits hye I Voits @ I & MHz
NPN
MPS706,A 40 75 10 15 20 10 0.6 10 1.0 200 10
2N4264 25 35 10 15 40 10 0.22 10 1.0 300 10
2N4265 25 35 10 12 100 10 0.22 10 1.0 300 10
MPS835 20 35 10 — 20 10 0.3 10 1.0 300 10
MPS3646 18 28 300 15 30 30 0.2 30 3.0 350 30
MPS834 16 30 10 - 25 10 0.25 10 1.0 350 10
MPS2369 12 18 10 15 40 10 0.25 10 1.0 500 10
PNP
MPS3640 25 35 50 12 30 10 0.2 10 1.0 500 10
25 25 50 6.0 30 10 0.16 10 1.0 -

Q'sasas
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PLASTIC ENCAPSULATED SMALL-SIGNAL TRANSISTORS (Continued)

General-Purpose Transistors

These general-purpose transistors are designed for small-signal amplification from
dc to low radio frequencies. They are also useful as oscillators and general-purpose
switches. The transistors are listed in order of decreasing breakdown voltage (BVceo).

e

BVceo fr @ le

Device and Polarity Volts MHz L mA @

PNP Min Min mA Max Min Max mA

MPS8099 MPS8599 80 150 10 200 100 300 1.0
MPS-A06 MPS-AS6 80 100 10 500 50 — 100
MPS8098 MPS8598 60 150 10 200 100 300 10
MPS-AQS MPS-A55 60 100 10 500 50 — 100
2N3904 2N3906 40 300 10 200 100 300 10
2N4401 2N4403 40 250 20 600 100 300 150
2N3903 2N3905 40 250 10 200 50 150 10
2N4400 2N4402 40 200 20 600 50 150 150
MPS-A20 MPS-AT0 40 125 5.0 100 40 400 5000
MPS6531 MPS6534 40 — 50 600 100 300 150
MPS2222 MPS2907 30 250 20 600 100 300 150
2N4123 2N4125 30 250 10 200 50 150 20
MPS3704 MPS3702 30 100 50 600 100 300 50
2N4124 2N4126 25 300 10 300 120 360 20
MPS-D06 MPS-D56 25 100 10 50 50 - 10
MPS-DO5 MPD-D55 25 100 50 500 80 — 100
2N5225 2N5226 25 50 20 200 30 600 50
MPS6514 MPS8518 25 200 10 200 50 300 10
2N5220 2N5221 15 100 20 500 30 600 50
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PLASTIC ENCAPSULATED SMALL-SIGNAL TRANSISTORS (Continued)
Low-Noise Amplifier Transistors

The small-signal transistors listed in this table are characterized for low-noise amplification at low frequencies.
The transistors are listed in decreasing order of noise figure (NF).

P

=

N @ 1 BVero % i
Device dB KHz* Voits e @ I Mz @
Type Typ Hz Min Min | mA Min
NPN
2N4123 6.0 Audio 30 50 20 250
2N3903 6.0 Audio 40 50 10 250
2N4124 5.0 Audio 25 120 20 300
2N3904 5.0 Audio 40 100 10 300
MPSB8585 4.0 Audio 45 40 10 — —_
MPS8566 4.0 Audio 45 100 10 _— —_—
2N5209 3.0 Audio 50 150 10 30 500
2N5088 3.0 Audio 30 100 300 50 500
MPS8520 3.0 Audio 25 200 20 390 20
MPS6521 3.0 Audio 25 300 20 390 2.0
2N5210 20 Audio 5.0 250 10 30 500
MPS8097 2.0 100 40 250 0.1 200 10
2N5089 20 Audio 25 400 10 50 500
MPS-A18 1.5 Audio 45 500 10 100 1.0
MPS-A09 14 1.0* 50 100 0.1 330 05
MPS6571 1.2 100 20 250 100 50 500
PNP

2N4125 5.0 Audio 30 50 20 200 10
2N3905 5.0 Audio 40 50 10 200 10
2N3908 4.0 Audio 40 100 10 250 10
2N4126 40 Audio 25 120 20 250 10
2N5086 30 Audio 50 100 150 40 500
MPS6522 3.0 Audio 25 200 2.0 340 20
MPSB523 3.0 Audio 25 300 20 340 20
2N5087 2.0 Audio 50 250 10 40 500

High-Voltage Transistors

These high-voltage transistors are designed for driving neon bulbs and Nixie® indicator tubes, for direct line
operation, and for other applications requiring high-voltage capability at relatively low collector current. These
devices are listed in order of decreasing breakdown voltage (BV¢eo)-

r Device Voits n::p Boe ke Vo k e e L \
&

Type Min Max wn G ma wx G ma P ma | e §oma

NPN
2NB517 350 05 40 30 0.30 10 1.0 40 10
2NB516 300 05 45 30 0.30 10 1.0 40 10
MPS-A42 300 0.5 40 10 05 20 20 50 10
2NB515 250 05 50 30 0.30 10 1.0 40 10
MPS-Ad3 200 05 40 10 04 20 20 50 10
MPS-DO1 200 0.1 20 30 = i s 40 10
2N5551 160 06 80 10 0.15 10 1.0 100 10
2N5550 140 08 80 10 0.15 10 1.0 100 10
MPSD-02 140 0.05 20 30 —_ —_ — 40 10
MPS-D03 100 0.05 50 10 0.2 10 1.0 60 10
MPS-LO1 100 0.05 20 30 — — — 40 10

PNP
2N6520 350 0.5 30 30 0.30 10 1.0 40 10
2NB519 300 05 45 30 0.30 10 1.0 40 10
MPS-Ag2 300 05 40 10 08 20 20 50 10
2NB518 250 0.5 50 30 0.30 10 1.0 40 10
MPS-AS3 200 05 40 10 0.7 20 2.0 50 10
MPS-D51 200 0.1 20 30 = = - 0 10
2N5401 150 0.6 60 10 0.2 10 1.0 100 10
MPS-D52 140 0.05 20 30 — —_ 40 10
2N5400 120 0.6 40 10 0.2 10 1.0 100 10
MPS-D52 100 0.05 20 30 — - — 40 10
MPS-L51 100 0.6 40 50 0.25 10 1.0 60 10

\' Registered Trademark of Burroughs Corporation.
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PLASTIC ENCAPSULATED SMALL-SIGNAL TRANSISTORS (Continued)
Medium-Power (Uniwatt and Duowatt) Transistors

For applications requiring higher power dissipation than that of the standard
Unibloc package, Motorola has developed the Uniwatt and Duowatt packages.
These plastic packages are slightly larger than the TO-92 case. Without a
heat sink the Uniwatt package can dissipate 1 Watt @ Tz = 269C; the Duowatt
can dissipate 2 Watts @ T = 25°C.

The transistors are listed in order of increasing collector current (I¢).

ﬂniwan Transistors (Po = 1.0 Watt @ T, = 25° C)

P

lc BVeeo Vews @ 1
Device Ade Volts he @ Lk Volts k a b Mz @ L
Type Max Min | mA Max mA | mA Min | mA
NPN
MPS-U10 05 300 40 10 0.75 30 30 80 10
MPS-U02 08 40 50 150 04 150 15 15 20
MPS-UO3 1.0 120 40 10 0.5 200 20 100 50
MPS-U04 1.0 180 40 10 0.5 200 20 100 50
MPS-UO1 20 30 60 100 0.5 1000 100 50 50
MPS-UO1A 20 40 60 100 05 1000 100 50 50
MPS-U45 20 40 15k 500 1.5 1.0 20 100 200
MPS-U05 2.0 -] 60 250 0.4 200 10 50 200
MPS-U06 20 80 60 250 0.4 250 10 50 200
MPS-U07 20 180 30 250 0.4 250 10 50 200
PNP
MPS-U60 0.5 300 30 10 0.75 20 20 60 10
MPS-U52 0.8 40 50 150 0.4 150 15 150 20
MPS-U51 2.0 30 60 100 0.7 1.0 0.1 50 50
MPS-US1A 20 40 60 100 0.7 1.0 01 50 50
MPS-U85 20 40 15k 500 1.5 1000 20 500 200
MPS-U55 20 60 50 250 05 250 10 50 200
MPS-U56 2.0 80 50 250 0.5 250 10 50 200
MPS-US7 20 100 30 250 05 250 10 50 200
Duowatt Transistors (P, = 2.0 Watt @ T, = 25°C)
Ie BVeeo Veaay L
Device Adc Volts hee ke Volts I Is ke
Type Max Min Min mA Max mA r mA Min mA
NPN
2NB557 0.5 250 40 30 06 30 3.0 45 10
2N6558 05 300 40 30 06 30 3.0 45 10
2N5669 05 350 40 30 [X] 30 3.0 45 10
2N6551 1.0 60 80 50 05 250 10 75 100
2N6552 1.0 80 80 50 0.5 250 10 75 100
2NB553 1.0 100 80 50 0.5 250 10 75 100
2NB548 20 40 5k 200 15 1.0 20 75 100
2N6549 2.0 40 15k 200 1.5 1.0 20 75 100
PNP
2N6554 1.0 60 80 50 05 250 10 75 100
2NB6555 1.0 80 B0 50 05 250 10 75 100
1.0 100 80 50 0.5 250 10 r-] 100
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Motorola offers a line of field-effect transistors that encompasses the latest technology
and covers the full range of FET applications. Included is a wide variety of junction
FETs and MOSFETSs, with N- or P-channel polarity with both single and dual
gates. These FETs include devices developed for operation across the frequency range
from dc to UHF in switching and amplifying applications. Package options from
low cost plastic to metal TO-72 packages are available.

The selector guides on the following pages are designed to emphasize those FET
families and device types that, by virtue of widespread industry use, ease of manufacture
and, consequently, low relative cost, merit first consideration for new equipment design.

TABLE OF CONTENTS Page

Gineral-Ppose DRICES:+ 1uu (i Taniaans sl v et e e
Designed for use in general-purpose amplifier and switching applications.

General-Purpose Amplifiers. . . . . B T R ST, RO LR T A S R PR 4-31
Transistors designed for ampllncatlon in the audio-frequency range.

Choppers and Switches . ............. L N T 0. e S S W W || AN, i . 4-32
Devices designed for chopper and high-speed switching applications.

RF Amplifiers ... .. P ks = PO SN EE SR SN S e s Rt 433

Devices characterized for operation at frequencnes as high as 900 MHz.

The following index reflects the devices characterized in this section. To locate the exact page number, see Catalog Index(Page 7-1 ),

INDEX
2N3330 2N4221A 2N5460 2N5632 MFE132
2N3365 2N4222 2N5461 2N5640 MFE140
2N3366 2N4222A 2N5462 2N5716 MFES20
2N3367 2N4351 2N5474 2N56717 MFES91
2N3796 2N4352 2N5475 2N5718 MFE823
2N3797 2N44e 2N5476 2N5797 MFE824
2N3823 2ZN4416A 2N5484 2N5798 MFE3001
2N3993 2N4856 2N5485 2N5799 MFE3002
2N3994 2Na8s57 2N5486 2NS800 MFE3003
2N3994 4 2N485B 2ZN5556 3N208 MPF 102
2N4220 2N5457 2N5657 3N223 MPF 256
2N4220A 2N5458 2N5558 MFE130 MPF970
2N4221 2N5459 2N5638 MFE121 MPF871
THE TO-18 AND TO-72 — are designed THE TO-92 - is the
for applications requiring hermeticity as most popular, high-vol-
well as greater power dissipation than ume plastic package and
available with the TO-92 package. will meet most of your

high-performance, low-
cost requirements.

THE MICRO-H CASE 262 — four leaded

plastic stripline package, T0.92
CASE 29
THE TO-76 is the EIA -\\ 1078
CASE 20 standard part for match-
" = CASE 642
TO-18 \ ed dual transistors.
CASE 22
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FIELD-EFFECT TRANSISTORS (continued)

General-Purpose Devices

Using the same transistor for both switching and amplifier applications can
reduce inventories and increase purchase quantities to take advantage

of quantity price reductions. Transistors listed here represent good,

all-around amplifiers in the audio frequency range, and provide
satisfactory medium-speed switching capabilities. MOSFETSs listed are

characterized primarily as switches but can be used as satisfactory

general-purpose amplifiers.

JFETs — N-CHANNEL

V(BRIGSS | VGS(off)
Yis Ipss | V(BRIDSS® | VGS(TH)" NF
Preferred mmbhos mA Volts Volts dB
Package | Family | Types Features Min/Max Min/Max Min Min/Max nV//Hz*
TO-92 1 Standard Family Limits 0.5/6.5 0.5/24 to -50 -0.2/-8.0 | 1025
2N5457 | Good overall performance. 1.0/5.0 1.0/5.0 -25 -0.5/-6.0 -
2N5458 Low Cost. 1.6/5.5 2.0/9.0 -25 -1.0/-7.0 —
2N5459 2.0/6.0 4.0/16 -25 -2.0/-8.0 -
TO-72 2N4220 | Somewhat improved specif- 1.0/4.0 0.5/3.0 -30 -/-4.0 2.5
2N4221 | ications:slightly highar cost. 2.0/5.0 2.0/6.0 -30 -/-6.0 2.5
2N4222 2.5/6.0 5.0/15 -30 -/-8.0 2.5
130 2N3823 3.5/6.5 4.0/20 -30 -{-8.0 25
2N3824 = = -50 2 o
JFETs — P-CHANNEL
TO-92 125 Standard Family Limits 0.8/8.0 0.3/30 10 60 0.2/9.0 115+
2N5460 | Good performance, low cost 1.0/4.0 1.0/5.0 40 0.75/6.0 115*
2N5461 1.5/5.0 2.0/9.0 40 1.0/7.5 115*
2N5462 2.0/6.0 4.0M186 40 1.8/9.0 1156*
MOSFET — N-CHANNEL (Enhancement)
TO.72 122  Standard Family Limits 1.0/- 10/~ 25* 0.5/6.0* -
2N4351 | Relatively low-cost,
complement 1o 2N4352 1.0/- 10/- 25* 0.5/6.0* -
MOSFET — P-CHANNEL (Enhancement)
TO-72 123  Standard Family Limits 1.0/4.0 -1.0/-10 to -50* | -1.0/-5.0* -
2N4352 | Relatively low-cost, 1.0/- -10/- -25* -1.0/-5.0* -

complement to 2N4351
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FIELD-EFFECT TRANSISTORS (continued)

General-Purpose Amplifiers

The following transistors are designed for amplification in the audio-frequency
range. The devices characterized represent the best values and should

receive primary consideration. Other family members are also

indicated, together with any specific features they may have.

J FET — N-CHANNEL

2N5463, 64, 65 — Higher V gR)Gss. Higher cost.
2N4342, MPF161 — Low cost.
2N4360 — Lowest cost. Very loose specifications,

V(BRIGSS
Yis lpss | ViBRIDSS® | VGSiotf) NF
Preferred mmhos mA v v dB
Package | Family| Types Features Min/Max | Min/Max Min Min/Max | nV//Hz*
TO-92 RET) Family Limits 0.5/6.5 0.5/24 to -50 -0.2/-0.8 to 75*
2N5457 Lowest Cost Family. 1.0/5.0 1.0/5.0 -25 -0.5/-6.0 -
2N5458 | General-purpose application, 1.6/6.5 2.0/9.0 -25 -1.0/-7.0 -
2N5459 2.0/6.0 4.0/16 -25 -2.0/-8.0 -
TO-72 2N4220A| Similar to above series, but 1.0/4.0 0.8/3.0 =30 -/-4.0 25
2N4221A| with specified NF and 2.0/5.0 2.0/6.0 -30 -/-6.0 2.5
2N4222A| slightly improved specifica- 2.5/6.0 5.0/156 -30 -/-8.0 25
tions. Somewhat higher cost.
2NE556 Very low noise. 1.5/6.5 0.5/2.5 -30 -0.2/-4.0 20*
2N5557 1.5/6.5 2.0/5.0 -30 -0.8/-5.0 20*
| 2N5558 1.5/6.5 4.0/10 -30 -1.5/-6.0 20*
TO92 | 124 _ Standard Limits -1.0/2.0 | 0.05/9.0 w0-50 | -0.2/-12 75+
2NS5T16 For low-power applications, 0.2/1.0 0.05/0.25 -40 -0.2/-3.0 75*
2NE717 | as in battery operated equip- 0.4/1.6 0.211.0 -40 -0.5/5.0 75*
2N56718 | ment. Good performance at 0.5/2.0 0.8/4.0 -40 -1.0/-8.0 75+
low cost. 75*
TO-18 2N3367 | Similar to above series, but 0.1/1.0 0.5/0.25 -40 -f-2.8 78°
2N3366 | highercost due to metal 0.25/1.0 0.211.0 -40 -/-7.0 75*
2N3365 | package. 0.4/2.0 0.8/4.0 -40 -f-12 75
Other Family Memb
(All comparisons are referenced to similarly packaged preferred device types in the tables sbove.)
TO-18 124 | MFE2093, 4, 5 — Higher V{gR)Gss. higher cost.
TO-72 131 | 2N3822, 3 — Higher V(gR)GSs. higher cost.
2N5358, 59, 60, 61, 62, 63, 64 — Tighter specifications, higher cost.
TO0-92 131 | MPF109, MPF111 — Lowest Cost. Loose specifications.
JFET — P-CHANNEL
TO92 | 126 _ Standard Family Limits 0.8/8.0 0.3/30 60 0.2/9.0 0 3.0
£ 2N5460 | Good performance, Low cost.| 1.0/4.0 1.0/5.0 40 0.75/6.0 25
2N54B61 1.5/5.0 2.0/9.0 40 1.0/7.5 25
b 2N5462 2.0/6.0 4,016 40 1.8/9.0 2.5
TO-72 2N3330 | Tighter specifications, metal 1.5/3.0 2.0/6.0 20 -/6.0 3.0
package, higher cost.
T0-92 7 Standard Family Limits 0.06/0.7 0.02/2.0 45 0.5/9.0 110*
| 248797 | For low-power applications, |0.06/0.225 | 0.02/0.1 40 0.5/4.0 115
2N5798 | as in battery-operated equip- 0.1/0.4 0.08/0.4 40 0.8/6.0 115*
2N5799 ment. Good performance at 0.16/0.5 0.25/1.0 40 1.2/8.0 115"
2NSBOO low cost. 0.25/0.7 0.7/2.0 40 2.0/9.0 115*
TO-72 - 2N5474 | Similar to above series, 0.16/0.4 0.2/0.5 40 1.2/7.0 116+
2NS5475 | higher cost due to metal 0.2/0.5 0.4/1.0 40 1.5/8.0 115+
2N5476 | package. 0.26/0.65 0.8/2.0 40 2.0/9.0 115*
Other Family Members
(an isons are ref d to similarly packaged preferred device types in tables above.)
TO.72 127 | 2N5471, 72, 73 — Lower ¥Yis. lower Ipgg, higher cost.
126 | 2N3909.A
2N5265, 66, 67, 68, 69, 70 —
bt focoibps Vi i it High 3
MFE4007, 08, 09, 10, 11, 12 — ery tight specifications. Higher cost.
TO.92 126
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FIELD-EFFECT TRANSISTORS (continued)
General-Purpose Amplifiers (Continued)

V(BRIGSS
Vis lpss | ViBRrIDSS" | VGs(off) NF
Preferred mmhos mA v \' dB
Package | Family| Types Features Min/Max Min/Max Min Min/Max | nV/J/Hz*
MOSFET — N-CHANNEL (Depletion-Enh ) — TABLE Il (continued)
Vas(TH) -

TO-18 110 Standerd Family Limits 0.7/4.0 0.5/15 to 26* -/-8.0 to 3.8
MFEB24 | Especisily suited for smoke 1.0/- 1.0/18 20 -/-6.0 -

detector applications.

TO-72 MFE3001| Iggs = +1.0 pAdc Max 0.7/3.5 0.5/6.0 20° -/-B.0 -
2N3796 0.9/1.8 0.5/3.0 25 -/-4.0 3.8 Typ
2N3797 1.5/3.0 2.0/6.0 20 -/-7.0 3.8 Typ

MOSFET — P-CHANNEL (Enhancement)
TO-18 | 123A| MFEB23 | Especislly suited for smoke 1.0/~ -/-20 -25° -2.0/-6.0 -
detector spplications.
Igss ™ £1.0 p Adc Max
Choppers and Switches
FETs have no offset voltages and low “on’ resistance. As a result they are especially
well suited for chopper/switch applications. The following characterized
devices represent the best values and should receive primary consideration.
JFETs — N CHANNEL
ID(off) VieriGss | VGs(off)
rdslon) Ipss*® Crss | V(BRIDSS® | VGS(TH)®
Preferred Ohms nA pF v v
Package | Family| Types Features Max Max Max Min Min/Max

TO-92 140  Standard Family Limits 25t 100 | 0.251t0 1 3.5 10 B.0 1o -40 -0.5/-10
2NS5638 | Good Performance, low-cost, 30 1.0 4.0 -30 =
2N5639 60 1.0 4.0 -30 -
2N5640 100 1.0 4.0 -30 -

TO-18 2N4856 | Somewhat improved specifi- 25 0.25 8.0 -40 -4.0/-10
2N4857 | cations. Metal Package. 40 0.25 8.0 -40 -2.0/-6.0
2N4858 | Higher cost 60 0.25 8.0 -40 -0.8/-4.0

Other Family Members

TO-92 140 | MPF4391,2,3 — Similar to 2N5638 Series, slightly higher cost

TO8 2N4091, 2, 3 — Slower than 2N4856 Series, slightly lower cost. 2N4391, 2, 3 - Slightly improved per-
formance, but higher cost. 2N4859, 60, 61 — Same as 2N4856, 57, 58 except for -30 V V(gR)GSS
2N4B56A, 57A, 5BA, 59A, 60A, 61A — Tighter c,“ than non-A version. 2N3970, 71, 72 — MFE 2004, 5, 6.

Other Family Members

1072 | 136 |

MFE2010, 1, 2 — Lower rggign). significantly higher cost.

JFETs — P-CHANNEL

TO-92 128  Standard Family Limits 100 to 250 10 5.0 30 1.0/12
4[ MPF970 | Good Performance, lowcost, 100 10 5.0 30 5.0/12
MPF971 250 10 5.0 30 1.0/7.0
TO.72 129  Standard Family Limits 160 to 300 1.2 3.5 10 5.0 25 1.0/9.5
2N3993 | Higher cost than above 150 1.2 4.5 25 4.0/9.5
2N3994 | plastic series. 300 1.2 5.0 25 1.0/5.5
2N3994A| 300 1.2 3.5 25 1.0/5.5
MOSFET — N-CHANNEL (Enhancement)
To72 | 122 _ Standard Family Limits 100 10 300 10* 1.3 25* 0.5/5.0°
2N4351 Relatively low cost. 300 10* 1.3 25* 1.0/6.0*
Complementary with
2N4352 P-Channel device.
114 | MFE3002| Somewhat higher cost. 100 10° 1.0 15°* -/3.0*
Other Family Members
TO-72 | 122 | 3N169. 170, 171 — Tighter Vgg(TH). higher cost.
MOSFET — P-CHANNEL (Enhancement)
T0-72 Limits 2000 600 | 0.2510 10°] t01.3 to-50° | -1.0/-5.0* |
123 | 2N4352 | Relatively Low cost 600 -10* 1.3 25* -1.0/-5.0"
115 | MFE3003| Slightly Higher cost 200 -10* 1.0 15* -/-4.0*
Other Family Memb
TO-72 | 123 | 3N155, 554, 56, 564, 57, 57A, 58, 58A — Tighter parameter limits, higher costs.
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FIELD-EFFECT TRANSISTORS (continued)

RF Amplifiers

Devices listed here are characterized for operation at frequencies as high as 900 MHz. Both amplifier and mixer devices are
included. In general, arppliﬁer transistors have a small-signal power gain {Gp,l specification and a noise figure, while mixer
devices are characterized by a conversion gain (G¢) specification and may or may not have an assigned noise figure.

A comparison of specifications indicates that MOSFETs, in general, have a considerably lower reverse transfer
capacitance (Cygg) than JFETs. This makes them suitable for operation over wide frequency ranges, as required for many
TV applications. Moreover, all MOSFETs listed are dual-gate devices that often simplify circuit designs. The JFET lines
are often preferred for communications circuits where only narrow bandwidths are required.

JFET — N-CHANNEL

Gps V(BR)DSS
Test Gc* Yis Crss NF | Vigr)Gss"®
Preferred Frequency dB mmhos pF dB \")
Package | Family | Types Features MHz Min/Max Min/Max Min/Max | Max Min
TO.92 130  Standard Family Limits to 200 10/20 2.0/7.5 -/3.0 4.0 to 25
MPF102 | Very low cost. Limited 100 - 2.0/7.5 -/3.0 - 25*
specifications.
146 Standard Family Limits 10 400 10/30 3.0/8.0 1.0/3.0 - to 30
2N5484 | Moderate cost. Low noise 100 16/25 3.0/6.0 -/3.0 3.0 25*
figure.
MPF256 | Slightly higher cost. 400 12/- 6.0/- 1.2 Typ 4.0 25"
Iimproved performance.
2N5485 | Somewhat higher cost. 400 10/20 3.5/7.0 -/1.0 4.0 25*
2N5486 400 10/20 4.0/8.0 -/1.0 4.0 25*
TO-72 2N4416 | Bestvalue in metal 400 10/- 4.5/1.5 -/0.8 4.0 30"
2N4416A| As above, but higher break-
down voitage and tighter
VGs(ott)

Other Family Members

(All comparisons are referenced to similarly packaged preferred device types in the table above.)
TO-92 130 | 2N5668, 69, 70 - Somewhat improved specifications. Higher cost.

MPF 108, MPF 112 — Lowaest cost. Very limited specifications.

TO-72 2N4223, 24; 2N3823
146 | MFE2000, 1

120 |3N124, 25, 26 — This family is tetrode connected, and is tested at 100 MHz. Has higher breakdown voltage
(50 V) and higher cost than other metal packaged devices.

MOSFET — N-CHANNEL

AMPLIFIERS
TO-72 875  Standard Family Limits to 500 10/28 8.0/20 -/-0.05 6.0 to 25
MFE130 VHF amplifiers listed in order 105 17/- 8.0/20 -/0.05 5.0 25
MFE131 of increasing test frequency. 200 17/- 8.0/20 -/0.06 5.0 25
3N209 Cost variations are relatively small. 500 10/20 10/20 -/0.05 6.0 25
890 Standard Family Limits to 900 10/~ 8.0/20 -/0.026 8.0 25
MFES90 VHF/UHF amplifiers character Q00 10.5/- 8.0/20 -/0.025 8.0 25
MFES591 ized to 900 MHz. Moderate cost. 900 10.5/- 10/20 -/0.02 6.0 25
MIXERS
Standard Family Limits to 500 10/28 8.0/20 -/0.06 6.0 to 26
TO-72
8756 | MFE132 Good performance. 200 12/-* 8.0/20 -/0.05 - 25
880 |3N223 Improved specifications. 200 21/28* 17/40 -/0.05 - 25
Moderately higher cost.

Other Family Members

262 875 | MPF130 — Amplifier
MPF131 — Amplifier
3N210 — Amplifier
MPF132 — Mixer

880 | 3N224 — Mixer

TO-72 112 | MFE3004, 5 — Amplifier
3N128 — Amplifier

816 | 3N140 — Amplifier/Mixer
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SMALL-SIGNAL
MULTIPLE TRANSISTORS AND
DARLINGTON TRANSISTORS

The trend in electronic system design is toward the use of integrated circuits — to
reduce component cost, assembly cost, and equipment cost. But ICs still aren’t
all things to all people, and for those circuit designs where ICs are not available, there
is a noticeable swing towards the use of multiple devices.”

Motorola is reacting to this expanding market requirement by making available
a very large selection of Quad, Dual and Darlington transistors for off-the-shelf
delivery. The chips used in the Quad and Dual transistors are those that have
emerged as the most popular ones for discrete transistor applications. But even
beyond that, Motorola offers its entire vast repertoire of discrete small-signal tran-
sistors for multiple-device packaging. For special applications where the devices
listed may not quite fit the design requirements, special configurations can be
supplied with quick turnaround time and low premiums.

*Muitiple devices, as described here, encompass two or more transistor chips in
a single package. Included in this definition are the Darlington transistors which
consist of two interconnected devices functioning as a single-stage amplifier.

TABLE OF CONTENTS
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General-Purpose Amplifier and Switching Transistors
Low-Noise, High-Gain Amplifier Transistors
Low-Current Switching Transistors

RF Amplifiers and Oscillators, High-Voltage Drivers, and
J-FET-Bipolar Transistors
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General-Purpose Amplifier and Switching Amplifiers
Low-Noise, High-Gain Amplifier Transistors
High-Current Switching and Core Driver Transistors
RF Amplifiers and Oscillators
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Power and Small-Signal Darlington Amplifier Transmtors
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MULTIPLE TRANSISTORS (continued)

The following index reflects the devices characterized in this section. To locate the exact page number,

see Catalog Index(Page 7-1 ).
[INIDIEX

QUAD TRANSISTORS
25146 MPQ7093 2N4938 MD3725
2N6501 MQ918 2N4939 MD37256F
MHQ918 MQ930 2N4940 MD3762F
MHQ2221 MQ982 2N4941 MDE000,A,B
MHQ2222 . MQ1120 2N4942 MDE001,F
MHQ2369 MQ1129 2N5973 MDB002,F
MHQ2483 MQ2218,A 2N5794 MD6003,F
MHQ2484 MQ2219,A 2N5795 MD6100,F [
MHQ2906 MQ2369 2N5796 MD7000
MHQ2807 MQ2484 2NG428 MD7001,F
MHQ3467 MQ2904 thru MD7002,A,B
MHQ3798 MQ2905A 2NB6435 MD7003,A,B ,
MHQ3799 MQ3251 N MD7003F AF
MHQ4001A MQ3467 = :::1 MD7004,F
MHQ4002A MQ3725 2N6448 MD7005,F
MHQ4013 MQ3762 2NE502 MD7007,A.B
MHQ4014 MQ3798 2N6503 MD7007F ,BF
MHQB001 MQ3799A MD708,4.8 MD7021,F
MHQ6002 MQ7001 MD708F ,AF,BF MD8001
MHQ6100 MQ7003 MD918,4,8 MDBO02
MHQE100A MQ7004 MD918AF,BF MD8003
MPQ918 Mg;&g Mmng DARLINGTON
MPQ1000 M MDg8

TRANSISTORS
MEO0S0 DUAL TRANSISTORS MD984
MPQ2001 MD985 2N998
MPQ2221 2N2060 MD985F 2N2723
MPQ2222 2N2060A MD986 2N2785
MPQ2369 2N2223,A MD986F 2NG6034
MPQ2483 2N2453,A MD1120 2N6035
MPQ2484 2N2480,A MD1120F 2N6036
MPQ2906 2N2639 MD1121,F 2N6037
MPQ2907 2N2644 MD1122,F 2N6038
MPQ3303 2N2652,A MD1123,F 2N6039
MPQ3467 2N2720 MD1129 2N6294
MPQ3546 S, MD1129F 2N6295
MPQ3725 2N2722 MD1130F 2NE296
MPQ3725A 2N2903.A MD1131,F 2N6297
MPQ3762 2N2913 MD1132,F 2N6426
MPQ3798 thru MD2060,F 2N6427
MPQ3799 2N2920 MD2218,A MJE 700
MPQ3904 2N3043 MD2218F AF MJE 702
MPQ3906 thru MD2219,A MJE800
MPQ4003 2N3048 MD2219F AF MJES02
MPQ4004 323425 MD2369,A.8 MM6E427
MPQE501 i MD2369AF BF MPS-A12
MPQ6502 anasty MD2904,A MPS-A13
MPQ6600 MD2904F AF MPS-A14
MPQE600A Haana MD2908,A MPS-A66
MPQ6700 2N3812 MD2905F, AF MPS-A66
MPQ6842 they MD3250,A MPS-D04
MPQ7041 2N3817 MD3250F ,AF MPS-D54
MPQ7042 2N3817A MD3261A
MPQ7043 2N3838 MD3251F ,AF
MPQ7051 2N4015 MD3409
MPQ7052 2N4016 MD3410
MPQ7053 2N4854 MD3425
MPQ7091 2N4855 L o
MPQ7092 2N4937 MD3467F

4-36



MULTIPLE TRANSISTORS (continued)

QUAD TRANSISTORS

GENERAL-PURPOSE AMPLIFIER AND
SWITCHING TRANSISTORS

The multiple transistors included in this category have been implemented with discrete
transistor chips that have proved to be the most popular for high all around performance at

low cost. The line is characterized by a relatively high-current gain over an extremely wide range
of dc collector current, a high-frequency response and medium-speed switching capability.

Prime Devices

Deugn Parameters
B

Specified hpg Rang
T
ton 1]
toft (T

Derivatives From
Prime Dev
{in decr

sing
order of price)

Complementary
Pairs

2 Pairs Per
Package)

(Ceramic Flat Package)

“ CASE 607-04

CASE 632
TO-116 !
(Ceramic Package) it

CASE 646

{Plastic Package)

100 pA to 500 mA
300 MHz @ 20 mA

100 pA to 100 mA
300 MHz @ 10 mA

100 A to 500 mA
350 MHz @ 50 mA

MQ Devices MHQ Devices MPQ Devices
NPN TYPES PNP TYPES
MPQ2222 MPQ3904 MPQ2907 MPQ3906
MHQ2907
MHQ2222 MQ2905A
MQ2219A Bl D st
E H : {Basic Devic i Basic Device Design - 2N290 {Basic Device Design
(Basic Device Design — 2N2222) |/ ;rl,(m.jjl ice Design ( Basic Device iz / ON3508) s L4
To 60 Vdc To 40 Vdc To 60 Vdc To 40 Vdc

100 A to 100 mA
350 MHz @ 10 mA

S5ns 40ns 30ns 43 ns
250ns © 150mA 136 ns @ 10mMA jocns © 150mA 1565 ns @ 10mA
C c :
Ceramic Plastic :;Tw . Ceramic Plastic O::Jc A
Kag Packag Packag Package Package Package
MHQ2221 | MPQ2221 | MQ2218.1 MHQ2906 | MPQ2906 | MQ2904
MPQ1000 | MQ2219 MPQ1500 | MQ7001
MQ1120 MQ982
MQ1129 MQ3251 (1)
MQ7007 (1)
1
See 2N3250
data sheet
for
basic design
parameters.
Ceramic Plastic c:::“: Bt
Pption
Package Package Package
MHQ6002 } MPQ6002 } MQ6002 } Two Chips from Basic Device Design 2N2222 and 2N2907.
MHQ6001 MPQE001 MQ6001 Devices differ principally in hgg.
MPQ6502 } Same as abowve, but with a different pin arrangement.
MPQB501
MPQ6700 } Two Chips from Basic Device Design 2N3904 and 2N3906.

Numbers in italic type denote data sheet that shows design curves.
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MULTIPLE TRANSISTORS (continued)

QUAD TRANSISTORS (continued)

LOW-NOISE; HIGH-GAIN
AMPLIFIER TRANSISTORS

NPN TYPES PNP TYPES |
MQ2484 MQ3799A (Metched)
MPQ2484 MPQ3799
MHQ2484 MHQ3799
(Basic Device Design — 2N2484) (Basic Device Design — 2N3799)
To 60 Vde To 60 Vde
100 pA to 10 mA 10 uA to 10 mA p d
90 MHz @ 500 uA 140 MHz @ 1.0mA
20dB @ 10uA 1.5dB@ 100 uA
Ceramic Plastic C:I‘.TH Ceramic Plastic C;rl:tmnc
Package Package Pach Package Package Pack
MHQ2483 MPQ2483 MQ930 MHQ3798 MPQ3798 E 3708
LE'?ooa
Ceramic
Ceramic Plastic o ub
Flat Description
Package Package Package
MHQE100,A MPQ6100,A MQ6100 Two Chips from Basic Device Design 2N 2484 and 2N 3799,
MPQB600,A MQ7021 The A version has higher gain.
HIGH-CURRENT SWITCHING AND
CORE DRIVER TRANSISTORS
NPN TYPES PNP TYPES ]
MPQ3725A MHQ4014 MPQ3303 MPQ3762
2N5146
(Basic Device Design_-|(Basic Device Design -|(Basic Device Design (Basic Device Design - 2N3762) Prime Devices
2N3725) 2N4014) 2N3303)
Design Parameters
To 50 Vdc To 45 Vde To 12 Vde T0 40 Vde RIS
100 mA to 500 mA 1M0mAt1.0A 100 mA 10 1.0 A 100 mA to 1.0 A
%H)MH:OBGWIA 300 MHz @ 50 mA 500 MHz @ 100 mA 200 MHz @ 50 mA
ns 20ns 12ns 30ns
50 ns @ 500 mA 50 ns @ 500 mA 20 ns @10A 75 ns @ 500 mA
Plastic Ceramic c.:l:: i = Ceramic Plastic C::::uc
Package Package Package Package Package Package . -
nme e
MPQ3725 MHQ4013 MQ3725 MHQ3467 MPQ3467 MQ3467 N
MPQ4004 MHQ4002A 2NB6501 MQ3762 order of price
MPQ4003 MHQ4001A
MPQ1050

Numbers in italic type denote data sheet that shows design curves.
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MULTIPLE TRANSISTORS (continued)
QUAD TRANSISTORS (continued)

LOW-CURRENT
SWITCHING TRANSISTORS

Prime Devices

I NPN TYPES PNP TYPES
MPQ2369 MPQ3546
MQ2369 MHQ3546
MHQ2369

{Basic Device Design — 2N2369)

{Basic Device Design — 2N3546)

Design Parameters

BVceo

Specified hgg Range
fr (Typ)

ton (Typ)

toff (Typl

To 15 Vde
10 mA to 100 mA
650 MHz @ 10 mA

8005 & 10ma

To 12 Vde
10 mA 10 100 mA
850 MHz @ 10 mA

15 ns
200 B IRA

Flat
Package
MQ7004

RF AMPLIFIERS AND OSCILLATORS,
HIGH-VOLTAGE (HV) DRIVERS, AND J-FET-BIPOLAR QUAD TRANSISTORS

CASE 607-04
(Ceramic
Flat Package)
MQ Devices

CASE 632
TO-116
(Ceramic Package) |
MHQ Devices R

CASE 646
(Plastic Package)
MPQ Devices

| RF NPN TYPES HV NPN TYPES HV PNP TYPES
MPQ918 MPQ7043 MPQ7093
MQgis
MHQ918

Prime Devices

{Bagic Device Design - 2N918)

(Basic Device Design — 2N6515)

(Basic Device Design — 2N6518)

Design Parameters
BVceo

Specified hgg Range
1 (Typ)

NF (Typ)

To 15 Vdc

100 A to 10mA
850 MHz @ 4.0 mA
40dB @ 1.0mA

To 400 Vdc**
1.0mA o 30mA
70MHz @ 10mA

To 400 Vdc**
1.0mA to 30 mA
TJOMHz @ 10 mA

Derivatives From
Prime D s

Ceramic

(In decreasing
order of price)

Complementary
Pairs

(2 Pairs
Pack

NPN-Bipolar,
N-Channel, J-FET
Quad Transistor
Combination

Flat Plastic Plastic
Package Package Package
MQ7005 MPQ7042 MPQ7092
MPQ7041 MPQ7091
o Plastic D BT
Package
MPQ7051 Two Chips from Basic Device Design
- MPQ7052 2NB6515 and 2N6518. Devices differ
MPQ7053 principally in BVceo-
MPQ2001 Two Chips from Basic Device Design

2N2222 & 2N5358 (J-FET) lines.
BVgss to 26 Vde, Ipss from
2.0 mA-16 mA

* *Supplied as Specials.

Numbers in italic type denote data sheet that shows design curves.
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MULTIPLE TRANSISTORS (continued)
QUAD TRANSISTORS (continued)

MPU CLOCK BUFFER

MPQ6842

Quad dual in-line silicon annular complementary pair transistors,

The MPQ6842 is designed to provide the switching speed and saturation voltages
necessary to design the clock circuit to meet the MPU clock requirements.

Design Parameters Limits
BVCEO To 40 Vde
Specified hFg Range 100 pA to 100 mA
CASE 646
Plastic
. S fT (Typ) 300 MHz @ 10 mA
ton (Typ) 45 ns @ 10 mA
bk 8 toff (Typ) 150 ns @ 10 mA
CONNECTION DIAGRAM
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MULTIPLE TRANSISTORS (continued)

DUAL TRANSISTORS

LOW-NOISE, HIGH-GAIN
AMPLIFIER TRANSISTORS

CASE
654-07
{Metal Package)

“Z> CASE
610A-03
{Ceramic Package)

NPN TYPE PNP TYPE
2N2920 2N3B11A
Pri
o e (Basic Device Design — 2N2484) (Basic Device Design — 2N3799)
Design Parameters
BVCED To 60 Vdc To 60 Vde
Specified hpg Range 10uA to 10 mA 1.0uA to 10mA
fr (Typ) 90 MHz @ 500 pA 140 MHz @ 1.0 mA
NF (Typ) 2.0dB @ 10uA 1.6 dB @ 100 uA
hgg Matching Avail.
Metal Ceramic Metal Ceramic
Package Package Package Package
2N2543,A 2N3043 2N3806 2N3812
2N2639 thru thru thru
Biiivitivas From thru 2N3048 2N3811 2N3817A
Otiima Davicas 2N2644 MD7003,A,B MD7003F AF
{In decreasing 2N2722
order of price) 2N2903.A
2ZN2913
thru
2N2919
MD7002,A.B
MD8001
MDB003
Complementary Matal Ceramic
Pairs Package Package
(Basic Device
Desi
PRl MD6100 MD6100F
2N3799) MD7021 MD7021F
Metal ,
Description
Matched Pairs Package i
(Monaolithic -
Devices) ~"\::f:f Devices differ principally in gain and
ING448 matching characteristics.

Numbers in italic type denote data sheet that shows design curves.
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MULTIPLE TRANSISTORS (continued)
DUAL TRANSISTORS (continued)

GENERAL-PURPOSE AMPLIFIER AND
SWITCHING AMPLIFIERS

The multiple transistors included in this category have been implemented with discrete transistor

chips that have proved to be the most popular for high all around performance at low cost. The line is characterized by a
relatively high-current gain over an extremely wide range of dc collector current, a high-frequency response

and medium-speed switching capability.

<=~ casE CASE
L 610A-03 654-07
(Metal Package)

(Ceramic Package)

NPN TYPE PNP TYPE
MD2219A AF MD2905A ,AF
Prime Devices
(Basic Device Design — 2N2222) (Basic Device Design — 2N2907)
Design Parameters
To 60 Vde To 60 Vde BVCcED
10 uA to 500 mA 100 wA to 500 mA Specified hpg Range
300 MHz @ 20 mA ggOMHz@ 50 mA f1 (Typ)
40ns ns ton (Typl
110 ns @ 150 mA 100 ns @ 150 mA ‘EFI |]".'.p'|
hgg Matching Avail.
Metal Ceramic Metal Ceramic
Package Package Package Package
2N2060,A MD2218 A MD2218F AF 2N4015 MD2904F AF Derivatives From
2N2223, A MD2219 MD2219F 2N4016 MD2905F Prim
2N248B0,A  MD3409 MD1120F 2N5795 MD7001F (In
2N2652,A MD3410 MD1129F 2N5796 MD982F order of price)
MD1120 MD2904.A
2N2720 MD1121 MD2905
2N27T21 MD1122 MD7001
2N5793 MD1129 MD982
2N5794 MD 7000
Ceramic
Metal
Package Flat e ’
Pldﬂll somplemenatry
Pairs
2N4B854 MD6001 2N3838 Basic Device
2N4855 MDB002 MDS85F
MD985 MD&003 MDB001F 12 and
MDB002F 2N2907)
MDE003F

Numbers in italic type denote data sheet that shows design curves.
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MULTIPLE TRANSISTORS (continued)
DUAL TRANSISTORS (continued)

RF AMPLIFIERS
AND OSCILLATORS
CASE CASE CASE
610A-03 654.07 654-01
(Ceramic Packags) {(Metal Package) {Maetal Package)
NPN TYPE PNP TYPE
MD918A MD5000A
Prime Devices MD918AF :
{Basic Device Design — 2N918) (Basic Device Design — 2N3307)
Design Parameters
Sty _ To 15 Vdc To 15 Vde
Specified thE Ra 100 A to 10 mA 100 pA to 10 mA
b :}r . 850 MHz @ 4.0 mA 900 MHz @ 4.0 mA
yp! 4.0dB @ 1.0mA 3.0dB @ 1.0 mA
)T 15 dB @ 4.0 mA 18dB @ 4.0mA
hgg Matching Avail.
Metal Ceramic Metal o
Package Package Package
Derivatives From
1’-"":.“ Devices MDY13.B MD918F,BF MD5000
Sitlbcor e MD1131 MD1131F MD50008
; MD1132 MD1132F
MD7005 MD7005F
NEW INTRODUCTIONS
MD4260 PNP silicon transistors designed for use as wideband or high-frequency differential amplifiers and
MD4261 dual RF amplifiers.
MDG900 NPN/PNP silicon transistor designed for use as complementary wideband RF amplifiers.
TO BE INTRODUCED
MD5500,F 450 MHz NPN Amplifier

Numbers in italic type denote data sheet that shows design curves.
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MULTIPLE TRANSISTORS (continued)
DUAL TRANSISTORS (continued)

HIGH-CURRENT SWITCHING AND
CORE DRIVER TRANSISTORS

NPN TYPE PNP TYPE I
MD3725,F MD3762,F Prime Devices
(Basic Device Design —~ 2N3725) (Basic Device Design — 2N3762) =
osign Parameters
To 45 Vde To 40 Vdc 5'5‘.';‘-‘50 et
10mA to 1.0 A 100mA 10 1.0 A Specified hpg Range
gg)MHZ@BﬂmJ\ %gJMHZ@Wmﬂ fr(Typ)
ns ns ton (Typ)
25ns @ 500mA T 01 . 4 2. 09 MA toff (Typ)
hFg Matching Avail.
Maetal Ceramic Metal Ceramic Derivat L
Package Package Package Package Prime De
2NE502 2N6S503 MD3467 MD3467F
NPN TYPE PNP TYPE |
MD2369A,AF MD3261A,AF - R
{Basic Device Design — IN2369) (Basic Device Design — 2N3250) £ X
Design Parameters
To 15 Vide To 40 Vde
10mA to 100 mA 10uA to S50 mA heg Range
?20 MHz @ 10 mA gcol) MHz @ 10mA
ns ns
15 ns @ 10mA 200 ns @ 10mA
Metal Ceramic Metal Ceramic
Package Package Package Package
2N3425 MD708,AF BF F 2N4937 2N4940
MD708.A.B MD2369F BF 2N4938 2N4941 5
MD2369,8 MD7004F 2N4939 2N4942 Aeprh i
MD7004 MD3250,A MD3250F.AF Eiler of meleh)
MD3251.A MD3251F AF
MD1123 MD1130F
MD1130 MD7007F BF
MD7007,A,B
MD984
Metal Ceramic Complementary
Package Package ( Device
Design
MBaes MD9BEF 2H2368 and

Numbers in italic type denote data sheet that shows design curves.
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MULTIPLE TRANSISTORS (continued)

DARLINGTON TRANSISTORS

POWER AND SMALL-SIGNAL
DARLINGTON AMPLIFIER TRANSISTORS

Darlington amplifiers are cascade transistors used in applications requiring very high-current
gain and input impedance. The plastic transistors have monolithic construction and the metal package
transistors are two chip construction. The transistors are listed in order of increasing

breakdown veltage (BVCEQ).
BVces® I h @ Ig |v @ | P t NF Device Typs
VaRoto i c FE c CE (sat) c D T
BVeEeo mA*
Volts Amp mA* Volts mA* MHz dB NPN PNP
Min Max Min Max Amp Max Amp Watts Min Typ
20 500* | 20000 | - 10 1.0 10* | 0625 | 0.035 2 MPS-A12 -
25* 300° | 1000 - 10 1.0 0.1 0625 | 100 i MPS-D04 MPS-DB4
30°* 500* | 5000 - 10° 1.5 0.1 0626 | 126 2.0 MPS-Al3 2
30* 500° | 10,000 | - 10° 1.5 0.1 0625 | 125 2.0 MPS-Al4 =
30* 300* | 50000 | - 10* 15 0.1 0625 | 100 2.0 = MPS-A65
30* 300* | 75000 | - 10° 1.5 0.1 0626 | 100 2.0 - MPS-A66
40 200* | 1200 - 10* 1.0 15 05 10 “ 2N2785 -
40 300° | 5000 - 10° 1.5 0.1 0.376 - - MM6427 -
40 500* | 5000 - 10* 15 0.1 0.75 - = MPQ6426 =
40 1.0 | 10,000 | 25,000 | 150* & E = 175 6.0 = 2N6521
40 500* | 10,000 |200,000| 10° 12 50* | 0.625 - 3.0 2N6427 =
40 1.0 | 20,000 | 50,000 | 150° - = e 175 6.0 3 2N6522
40 500* | 20,000 |200,000| 10* 1.2 50* | 0.625 - 3.0 2N6426 =
40 4.0 750 | 15,000 | 2.0 2.0 20 15 - - 2N6037 2N6034
60# 500* | 1600 | 8000 | 10° = - 05 - 6.0 2N998 =
60 40* | 2000 | 10,000 | 10* 1.0 10 05 100 10 2N2723 g
60 4.0 750 = 15 25 15 40 - - MJES00 MJE 700
60 4.0 750 | 15000 | 2.0 20 20 15 25 = 2N6038 2N6035
60 4.0 750 | 18,000 | 2.0 20 2.0 50 4.0 i 2N6294 2N6296
80 4.0 750 = 15 25 15 40 - = MJE802 MJE 702
80 4.0 750 | 15000 | 2.0 20 2.0 15 25 5 2N6039 2N6036
80 4.0 750 | 18,000 [ 20 20 2.0 50 4.0 = 2N6295 2N6297
Casa 20 Cass 2203 é/ Case 2902 / |
TO72 TO0-18 T092 Case 34A Y/ Case 7703 Case 646
2N998 MM6427 2N6426 2N6521 2N6034 MPQG426
2N2723 2N6427 2N6522 2N6035 MPQB427
2N2785 MPS-A12 2N6036
MPS-A13 2NB037
MPS-A14 2N6038
MPS-AG5 2N6039
MPS-A66 2N6294
MPS-D04 2N6295
MPS-D54 2N6296
2N6297
MIE700
MIE702
MJIES00
MJE802

Numbers in italic type denote data sheet that shows design curves.
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and DlODES

Micro-T devices combine high performance with extremely small physical size.
The type numbers listed below are available from stock, but all other Motorola
small-signal transistors may be obtained in Micro-T packages on special order.

TABLE OF CONTENTS

Page

BF Amplifier Transistors « oo i s nivas Soi ey S8 wai a3 i ST S TR & e TR s 4-48
For high-frequency amphfler and switching applications

General Purpose Transistors ... ...ceseee v sesnnnnsatssesnsesnesososssasseisonensis 4-48
Most popular discrete amplifiers in Micro-T package

Low Noise Amplifier Transistors . . . ... ...ttt cininrtnii i osanees 4-49
Low noise audio and high gain amplifiers

Lo Current Siitching Toansistors: oL 00 yridd v obvy o den ik it e ferm v P g 4-49
High speed switching transistors

SwikicEmmaDiota 1, 00 s et N Al L i s isde et e st S TR i § et i sk s b 4-50
Single and dual diodes with common anode or cathode

Micro-T Eield-Effegt TRinsistors 7. 1 0B vadivoadt vl end e s e d e st Bl v avei s s s 4-50

J-FET and MOS FET

The following index refl the devices characterized in this section. To locate the exact page number,
see Catalog Index(Page 7-1 ).

INDEX

MMCMS30 MMDE100 MMT2807
MMCM2221 MMDE150 MMT3014
MMCM2222 MMD7000 MMT3546
MMCM2369 MMD7001 MMT3798
MMCM2484 MMT70 MMT3799
MMCM2907 MMT71 MMT3823
MMCM3798 MMT72 MMT3903
MMCM3799 MMT75 MMT3904
MMCM3903 MMT76 MMT3905
MMCM3904 MMTO30 MMT3906
MMCM3205 MMT2222 MMT3960
MMCM3I906 MMT2369 MMTAa261
MMD70 MMT 2484 MMT8015
MMDB050 MMT 2867
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MICRO-T TRANSISTORS AND DIODES (continued)

RF AMPLIFIER/HIGH SPEED SWITCHING TRANSISTORS

Standard metal packaged RF devices, in Micro-T packages are designed for applications
where limited space is critical. This package is particularly attractive from a
pre-testing and cost point of view as the RF parameters can be 100% tested for high
performance. For complete design data, consult the prime device data sheet. For other
RF devices not listed, contact your nearest Motorola sales representative or
distributor. Ceramic packages with a cold sealing process will also be available in
quantity orders in the future.

Case 28
NPN Types PNP Types
Prime Devices MMT2857 MMTBO15 MMT 3960 MMT918 MMT4261
Design Parameters
BVcEO To 20V To 15V To 15V To15V To20V
Operating hpg Range 1.0 to 20 mA 1.0 to 10 mA 1.0 to 30 mA 3.0mA 10mA
fr(Typ) 1400 MHz @ 5.0 mA | 2000 MHz @ 6.0 mA | 1600 MHz @ 10 mA | 600 MHz @ 4.0 mA 1000 MHz @ 10 mA
NF (Typ) 4.0dB@ 1.5 mA 3.5dB@ 1.0mA 6.0dB @ 1.0 mA —
Gpe (Typ) 15 dB @ 450 MHz 7.0dB @ 1.0GHz - 15 dB @ 200 MHz =]
ton (Tye) - = 3.0ns @ 10mA - —

MMT4049 PNP RF Amplifier — to be introduced.

GENERAL-PURPOSE AND SWITCHING TRANSISTORS

For general-purpose applications and for designs requiring fast switching, the Micro-T
packaged transistors are available in either economy plastic or hermetically sealed
ceramic. Complete designer data sheets are available for prime devices; equivalent data
sheets may be obtained when the same die is used in other 2N — standard devices.
For devices not listed, contact your nearest Motorola representative or distributor.

MMT Plastic
Type Numbers

MMCM
Type Numbers

Ceramic

Cass 28 Case 176
NPN Types PNP Types
Prime MMT2222 MMT 3904 MMT 2907 MMT3906
Devices mmz_zzz MMCM3904 MMCM2007 MMCM3906
Design Parameters
BVcEQ To60V To 40V To60V TodoV
Operating hgg Range 100 A to 50O mA 100 4A to 100 mA 100 uA to 500 mA 100 pA to 100 mA
fr (Typ) 300 MHz @ 20 mA 300 MHz @ 10 mA 360 MHz @ 50 mA 350 MHz @ 10 mA
ton (Typ) 25 ns 40 ns 30ns 45 ns
@ 160 mA @ 10 mA @ 150 mA @ 10 mA
toff (Typ) 250 ns 140 ns 100 ns 160 ns
Ceramic Package Plastic Package Plastic Package
Derivatives from - MMCM2221 MMT3903 MMTZ2905
Prime Devices MMT76 MMT75
Ceramic Package Ceramic Package
MMCM35803 MMCM3805
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MICRO-T TRANSISTORS AND DIODES (continued)

LOW NOISE/HIGH GAIN AMPLIFIER TRANSISTORS

Two types of specialty transistors complement Motorola’s micro-transistor amplifier
selection. The combination of high-gain and low-noise have made these standards
popular for many years. The Micro-T package coupled with performance permits
space premium designs to become a reality, Other high voltage and Darlington
transistors are also available as specials.

MMCM
Type Numbers

MMT Plastic Ceramic

Type Numbers
Case 176

NPN Types PNP Types
Prime Devices MMT2484 MMT3799
MMCM2484 MMCM3799
Design Parameters
BVcEo To 6OV To 60V
Operating hgg Range 100 A to 10mA 10 HA o 10mA
f1 (Typ) 90 MHz @ 500 pA 140 MHz @ 1.0 mA
NF {Typ) 2.0dB @ 10 uA 1.5dB @ 100 uA

Derivatives from
Prime Davices

Ceramic
Package
MMCM930

Plastic Ceramic Plastic
Package Package Package
MMT930 MMCM3798 | MMT3788
MMT70 MMT71

LOW CURRENT SWITCHING TRANSISTORS
To complement the Micro-T amplifiers, these high speed switching transistors can be
used in circuits where space limitations are critical. For design data, consult prime
device data sheet or the 2N JEDEC equivalent. For devices not listed, consult
your nearest Motorola sales representative or distributor.

MMT
Type Numbers

MMCM

Type Numbers

Case 28
NPN Types PNP Types
MMT2369 MMT3014 MMT3546
Prime Devices MMCM2369
Design Parameters
BVceo To 16V To 20V To12V
Operating hgg Range 10 mA to 100 mA 10 mA to 100 mA 10 mA to 100 mA
fr (Typ) 650 MHz @ 10 mA 400 MHz @ 30 mA 850 MHz @ 10 mA
ton (Typ) 2.0ns 12ns 15 ns
toff (Typ) 15ns 910 mA 13 ns © 300 mA 25 ns ® 30 mA
Derivatives from Plastic Package
Prime Devices MMT72
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MICRO-T TRANSISTORS AND DIODES (continued)

SWITCHING DIODES

The Micro-T product line includes single and double diodes for voltage doubling or
bias control functions. Zener diodes are also available as specials. For lead times
and availability, contact your nearest distributor or Motorola’s sales representative.

Plastic

Case 28
C C Series
Single Cathode Anode
Prime Devicas MMDE050 MMDG100 MMDG1650 MMD7000
Design Paremeters
VaR. To 100 V To 100 V To 100V To 100 v
Ig (Typ) 10 mA 10 mA 10 mA 10 mA
Vg (Typ) 06V@1.0mA |06V @1.0mA|06V @1.0mA|0.6 V@ 1.0mA
ter (Typ) 10 ns 20 ns 20 ns 20ns
Derivatives from MMD70 MMD7001
Prime Devices

MICRO-T FIELD-EFFECT TRANSISTORS

Technologies other than bipolar transistors are available in the Micro-T package.
One example is the popular J-FET. Also available are other J-FET and MOSFET
devices requiring up to four leads and having a chip size less than 25 mils per side,
For lead time and availability, contact your nearest Motorola sales representative.

Plastic
Case 28
N-Channel
J-FET
Prime Device MMT3823
Design Parameters
BVgss To35V
1DSS (surge) 5.0 mA to 20 mA
Ciss (Typ) 4.0 pF
NF (Typ) 2.0 dB @ 100 MHz, Rg = 1000 Ohms

Note: Other FETs are available as specials. Standard FET devices
to be introduced.
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and MODULES

This selection guide contains the preferred registered and non-registered RF parts
available. From more than 500 total individual available devices, Motorola has selected
17 transistor/module chains from 1.5 to 600 W (PEP) output. All devices are

designed, tested and optimized for frequency ranges from 2 to 900 MHz. These
devices are designed for your advanced RF engineering concepts.

TABLE OF CONTENTS

High Frequency, Low-Voltage Amplifier Transistors/Modules cover the
spectrum from 210947 MHZ T B0 136 Volts) ... ... .o v rrnmvnssnvorromensavees vy

High Frequency, High Voltage, Power Amplifier Transistors cover the
spectrum from 2 t0. 400 MHZ 28 10:B0 VOIES) . . . « .o« vvcvie v vovn @i uiss civten s sissimas sioeiva

Power Makactol MOIIBHenrs. . 0w s o i amh s i s aiem sie siaiaeise wigie wure o8 e s g ey simn s 5 n
15 Watts at 450 MHz to 2.0 Watts at 6 GHz

UHFand Microwave Osclllators 5, ... o oo a8ivis s sidsidawinnaa vs dvaa agessate i aaa vios
400 MHz to 2.0 GHz

LOw-NOISe TYaNEEIONS ..olv v vonern b ors s it s iwios shaie wie e ss wmaess b s e s ehommeitts vl B s
Noise Figure versus Frequency

Gonefgl-PUrpOsE FranSIStONS |, . 70 2 ol W lian i s a o s we i aia aiviabd G0l £aia era VR SN e e s B
fT versus Ig
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CATV Hybrid Modules cover the spectrum from 40 to 512 MHz
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RF TRANSISTORS AND MODULES (continued)

The following index reflects the devices characterized in this section. To locate the exact page number,

see Catalog Index(Page 7-1 ).
INIDIEX

Device Type | Package Device Type Package Device Type Package Device Type Package
1N4387 44 2N5841 TO-72 MRF 208 145A-07 MRF 453A 145A.04
1N4388 44 2N5847 145A-07 MRF209 145A.07 MRF454 211-10
1N5149 47 2N5848 145A-07 MRF212 145A-07 MRF454A 145A-04
1N5150 a7 2N5849 1454.-08 MRF215 278-06 MRFS501 TO-72
1N5150A 47 2N5941 211-07 MRF216 278-06 MRF502 TO-72
1N5153 47 2N5942 211-10 MRF 221 211-07 MRFS508 207A-01
IN5153A 47 2N5943 TO-39 MRF222 211-07 MRF511 144D-05
1N5155 46 2N5944 244-04 MRF 223 211-.07 MRF515 TO.39
1N5155A 46 2N5945 244-04 MRF224 211-07 MRBES17 TO-39
2N2857 TO-72 2N5946 244.04 MRF225 TO-39 MAF519 TO-39
2N3553 TO-39 2N6080 145A-07 MRF 226 1454-07 MRF531 TO-39
2N3632 TO-60 2NE081 145A.07 MRF227 TO-39 MRF532 TO-39
2N3839 TO-72 2N6082 145A.07 MRF230 TO-39 MRF601 297.01
2N3948 TO-39 2NG083 1454.07 MRAF231 145A-07 MRFBE02 297-01
2N3960 TO-18 2NE084 145A-07 MRF232 145A-07 MAF604 TO-46
2N4073 TO-39 2N6166 211-10 MRF233 145A.07 MRAFE07 TO-39
2N4427 TO-39 2NE255 TO-39 MRF234 145A.07 MRFE18 278-06
2N4428 TO-39 2N6256 249-05 MRF 235 145A-07 MRAF626 305-01
2N4957 TO-72 2N6304 TO-72 MRF237 TO-39 MRF627 305A-01
2N4958 TO-72 2N6305 TO-72 MRF 238 145A-07 MRAF628 249.05
2N4959 T0-72 2N6367 211-07 MRF 243 278-06 MRAF629 TO-39
2N5031 TO0-72 2N6368 211-10 MRF244 278-06 MRFG44 278-06
2N5032 TO-72 2N6370 211-07 MRF 245 278-06 MRFE646 278-06
2N5070 TO-60 BFR90 302A-01 MRF304 278-06 MAF816 249.05
2N5108 TO-39 BFR91 302A-01 m::gg: §;:: MRF817 244-04
2N5109 TO-39 BFR96 302A-01 MRF313 305‘0 MRF818 244-04
2N5160 TO-39 BF Y90 »TO-72 MRE313A 305:‘10 MRF823 278-05
2N5179 TO-72 BF X89 TO.72 MRF401 5 0 MRF824 278-05
2N5583 TO-39 MHWA401 301-01 sl ;;;;m MRF825 278-05
2N5589 144B-04 MHWS559 270-02 MRF 406 211.07 MRFB835 278-05
2N5590 145A-07 MHWS62 270.02 MAF 420 21190 MRF901 30201
2N5591 145A-07 MHWS570 270A-01 MRF421 211-08 MRFg04 TO-72
2N5635 1448-04 MHWS72 270A-01 MRF422 211-08 MRE961 302-01
2N5636 144B.04 MHWS80 714 MRF425 145A.08 MRES5174 244-04
2N5637 145A-07 MHWE01 29701 MRF427 145A-08 MRF5175 244-04
2NE641 144B.04 MHWE02 297-01 MRAF 428 307-01 MRF5176 24404
2N5642 145A-07 MHW 708 700-01 MRF432 211-07 MRF5177 215-01
2N5643 145A-07 MHW710 700-01 MAF 433 211-07 MRF5177A 1454.07
2NE5644 145A-07 MM4019 T0-39 MRAF449 211-07 MRF8004 TO-39
2N5829 TO-72 MM4049 TO-72 MRF449A 145A.07 MVv1805C a7
2N5835 TO-72 MME001 TO-39 MRF450 211-07 MV 18054 a4
2N5836 T0.46 MM8009 T0-39 MRF450A 145A-07 MV 180741 a4
2N5837 TO-46 MRF207 TO-39 MRFA453 21110 Mvigoeci a7
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RF TRANSISTORS AND MODULES (continued)

High Frequency, Low Voltage Ampilifier
Transistors/ Modules

The transistors listed in this table are specified for operation in RF Power amplifiers and are listed by spe-
cific application at a given test frequency. Arrangement within each application group is in the order of increas-
ing output power. Modulation type is given in each application heading.

] P G v
Device out %
Qutput Power Gain Supply Voltage Package
g Watts dB Min Volts
2-30 MHz, SSB TRANSISTORS
2N6367 9.0 PEP 14 12.5 211-07
MRF432* 12.5 PEP 20 12.5 211-07
MRF433* 12.5FEP 20 12.5 211-07
MRF406 20 PEP 12 125 211-07
MRF425 30 PEP 12 12.5 145A-08
2N6368 40 PEP 10 12.5 211-10
MRF420 75 PEP 10 12.5 211-10
MRF421 100 PEP 10 12.5 211-04
*PNP/NPN Complements for Complementary Symmeztry Driver, See EB-32,
For Matched Pairs Order MK 433.
2NEIET MRFEZ0

Chain1 —12.5V, 2-30 MHz

Off-road vehicles /Oil tankers [ Fishing fleets

14-30 MHz, CB/AMATEUR TRANSISTORS

200 mW
PEP

MRF42
MRF8004 3:5 10 12.5 TO-39
MRF449 30 10 136 211-07
MRF449A 30 10 136 145A-07
MRF450 50 11 136 211-07
MRF450A 50 11 136 145A-07
MRF453 60 11 13.6 211-10
MRF453A 60 11 13.6 145A-04
MRF454 80 11 13.6 211-10
MRF454A 80 11 13.6 145.04

27-50 MHz, LOW-BAND FM TRANSISTORS
MRF402 1.0 10 125 T0-39
2N5847 8.0 10 125 145A-07
2N5848 20 8.0 125 145A-07
2N5849 40 7.5 12.5 145A.08
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RF TRANSISTORS AND MODULES (continued)

P, Gee v, :

Device Power Gain Supply Voltage Packa

omwg;om ge
Type dB Min PP Yoits

40-100 MHz, MIDBAND FM TRANSISTORS

MRF230 15 10 125 T0-39
MRF231 35 10 12,5 145A-07
MRF232 7.5 9.0 125 145A-07
MRF233 15 9.5 125 145A-07
MRF234 25 10 125 145A-07
MRF235 50 8.0 125 145A-07

Chain 2 — 12.5 V, 40-100 MHz

European taxis/Off-shore oil rigs

Chain 3 — 12.5 V. 40-100 MHz MRF234

European buses/Business radio

MRFZI0 D MRFZ31 P\ MRF234 M MRFZ30 lﬂ?)?i
5 MW BW 100 MW ._H‘son
MRF234
156-162 MHz, VHF MARINE RADIO FM TRANSISTORS
MRF237** 4.0 12 12.5 TO-39
MRF238 30 2.0 12.5 145A-07
**Grounded emitter TO-39 package. See EB-29 MEF2  MRF23E
Chain 4 — 13.6 V, 160 MHz el it
Marine radio/ Pleasure craft/Fishing boats/2 meter "ham band"
130-175 MHz, HIGH BAND/VHF FM TRANSISTORS
MRF604 1.0 10 12,5 TO-46
2N4427 1.0 10 12 TO-39
MRF607 1.75 125 12,5 TO-39
2N6255 3.0 7.8 125 TO-39
2N5589 3.0 8.2 13.6 144B-06
MRF237** 4.0 12 12.5 TO-39
2N6080 4.0 12 12.5 145A.07
2N5590 10 5.2 13.6 145A.07
MRF212 10 9.0 125 145A-07

*¢*Grounded emitter TO-39 package. See EB-29
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RF TRANSISTORS AND MODULES (continued)

150 mW

MHWELZ

Construction vehicles f
Qil fields/

MRF243

now nw%%mw 15 W

Business band/Truck dispatch
Police/ Fire/Ambulance

Business band

Device P, V,
Power m Package
Type Wﬁ! dB Min b -
130-175 MHz, HIGH BAND/VHF FM TRANSISTORS
2N6081 15 6.3 12.5 145A.07
MRF221 15 6.3 12.5 211.07
MRF215* 20 8.2 12.5 278-06
2N5591 25 4.4 13.6 145A.07
2N6082 25 6.2 12.5 145A.07
MRF222 25 6.2 125 211.07
2N6083 30 5.7 125 145A-07
MRF223 30 5.7 12.5 211-07
2N6084 40 45 12.5 145A.07
MRF224 40 45 12.5 211-07
MRF216* 40 6.7 12.5 27806
MRF243* 60 7.0 12.5 278-06
MRF244* 70 6.6 12.5 278-06
MRF245* 0] 6.4 12.5 278-06
“Controlled Q" transistor. See EB-19
146-175 MHz, HIGH BAND/VHF FM MODULES
MHW601 13 21 125 297-01
MHWE602 20 21 12.5 297-01
See EB-23 for applications information v 2 5 v
: Chain 6 — 12,5V, Chain7 — 125V,
v b oy el i 175 MHz 175 MHz
175 MHz MRF2I7  2WGOS2  MREISS MRF2IT  MRF238

182w

220 MHz, CITIZENS BAND FM TRANSISTORS

MRF207 1.0 8.2 12.5 T0-39
MRF225 1.5 9.0 12.5 TO-39
MRF227* 3.0 13.5 12.5 TO-39
MRF208 10 10 12.5 145A-07
MRF226 13 9.0 12.5 145A-07
MRF209 25 4.4 12.5 145A.07
Grounded emitter TO-39 package. See EB29
[\MRF225 |\ MRF225
Chain 8 — 12.5V, 225 MHz e ‘_d \
uw
1% meter "“ham band" /225 MHz class E/Communicator class
407-512 MHz, UHF FM TRANSISTORS

2N6256 0.5 10 12.5 249.05
MRF626 0.5 10 12.5 305-01
MRF627 0.5 10 12.5 305A-01
MRF628 0.5 10 12.5 249.05
MRF515 0.75 8.0 12.5 TO-39
2N3948 1.0 6.0 13.6 TO-39
2N5644 1.0 7.0 12.5 145A-07
MRF629** 2.0 8.0 12.5 TO-39
2N5944 2.0 9.0 12.5 244.04
2N5945 4.0 8.0 12.5 244.04
2N5946 10 6.0 125 244-04
MRF618* 15 6.0 12.5 278-06
MRF644* 25 6.2 12.5 278-06
MRF646* 40 4.9 12.5 278-06

*Controlled "Q" transistor. See EB-19,
**Grounded emitter TO-38 package.
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RF TRANSISTORS AND MODULES (continued)

AMPLIFIER MODULES

MODULE omp&"hw f .. M Package
Watts MHz dB Min Supply Voltage
407.512 MHz, UHF FM MODULES
MHW401-1 15 400-440 15 7.5 301.01
MHW401.2 15 440.470 15 7.5 301.01
MHW401-3 15 470.512 15 7.5 301-01
MHW709-1 7.5 400.440 18.8 125 70001
MHW709.2 7.5 440.470 18.8 12.5 70001
MHW709-3 7.5 470.512 18.8 125 700.01
MHW710-1 13 400-440 19.4 12.5 700.01
MHW710-2 13 440.470 19.4 12.5 700-01
MHW710.3 13 470.512 19.4 12.5 700.01

See EB-B for applications information

Chain 9 —12.5V, 512 MHz

Agricultural communications [ Base stations /Repeaters

Chain 10 — 12.5V, 470 MHz
Public safety/Industrial dispatch s

4 MAFG44

P Gre v,
Device { Power
Outpuf Power Gain Supply Voltage Package
Type Watts dB Min v‘l'olu
806-947 MHz, UHF FM TRANSISTORS
MRF816 0.75 10 12.5 249.05
MRF817 2.5 6.2 13.6 244.04
MRF823* 5.0 8.0 12.5 278.05
MRF818 8.0 5.05 13.6 244.04
MRF824* 12 4.8 12.5 278.05
MRF835** 15 7 (Grp) 12.5 278.05
MRF825* 25 4.5 12.5 278.05

Gair control

100 mW

MRFBIE

“Controlled ""Q" transistor. See EB-19 ""Gold

MRFE23

Chain 12 — 12,5V, 870 MHz

Base station/Industrial dispatch

. See EB-26, EB-19

MRFE24

oW

MAFBIE  MRFS23  MRFBIS

50 mw

Chain 11 — 12.5V, 850 MHz

Cellular radio telephone
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RF TRANSISTORS AND MODULES (continued)

High Frequency, High Voltage, Power Amplifier Transistors

The transistors listed in this table are specified for operation in RF Power amplifiers and are listed by spe-
cific application at a given test frequency. Arrangement within each application group is in the order of increas-
ing output power. Modulation type is given in each application heading.

1 s : S i -
. Device . "!gh- ﬁngz'll. o
B2, ﬁﬁ"'f5'F$M y 8 i ' 4 Bl 140 “ X &
2.30 MHz, SSB TRANSISTORS
2N6370 10 PEP 12 28 211-07
MRF432 12.5 PEP 20 12.5 211-07
MRF433 12.5 PEP 20 125 211-07
2N5070 25 PEP 13 28 TO-60
MRF401 25 PEP 13 28 145A-07
MRF427 25 PEP 12 50 145A.08
2N5941 40 PEP 13 28 211-07
2N5942 B0 PEP 10 28 211-04
MRF422 150 PEP 10 28 211-04
MRF428 150 PEP 13 50 307-01
Chain 13 — 28 V, 2-30 MHz Chain 14 — 50 V, 2-30 MHz
Merchant ships/Land-base stations/Government vehicles/ Commercial ships /Military base stations
Marine base stations
MRF432
25 mW 600 W
PP E PEP 600 W PEP
]
MRF433
WRF4ZZ
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RF TRANSISTORS AND MODULES (continued)

P, V,
Type °'"'\'\'f':m dB Min % Package
106-175 MHz, VHF AM TRANSISTORS
2N3866 1.0 10 28 TO-39
2N3553 2.5 10 28 TO-39
2N5641 7.0 B4 28 144B-04
2N5642 20 8.2 28 145A.07
2N5643 40 7.6 28 145A-07
2N6166 100 6.0 28 211-10
225-400 MHz, UHF AM TRANSISTORS

MRF509 1.0 10 28 207A.01
2N3866 1.0 10 28 TO-39
MRF313 1.0 16 (Typ) 28 305-01
MRF313A 1.0 16 (Typ) 28 305A-01
MRF5174 2.0 12 28 244.04
2N5635 2.5 6.2 28 144B-04
MRF5175 5.0 11 28 244.04
2N5636 7.5 5.7 28 144B-04
MRF304* 10 9.0 28 278-06
MRF5176 15 10 28 244.04
2N5637 20 4.6 28 145A.07
MRF5177 30 6.0 28 215-01
MRF5177A 30 6.0 28 145A.07
MRF305* 30 8.0 28 278.06
MRF306** 60 8.0 28 278-06

Chain 15 — 28 V, 400 MHz
Fixed / Mobile [ Aircraft radio

MEF306

MRFILY MRF305

08w

“Controlled "Q" transistor. See EB-19 *“Gold metallization, double matched controlled “Q" transistor. See EB-26, EB-19

Chain 16 — 28 V, 400 MHz

Aircraft radio

MRFSI74 MRFS176  MRFI06

TW 60 W FM/PEP
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RF TRANSISTORS AND MODULES (continued)
Power Varactor Multipliers

Motorola's line of step-recovery multipliers represents a selection of frequency doublers and triplers. Out-
put capabilities range from 15 watts at 450 MHz to 2 watts at 6 GHz. The table is arranged in order of decreas-
ing output frequency.

Device 1 P, Min P

Type Ghiz Watts olfz Watts
1IN5155A 6.0 2.0 2.0 5.0 46
IN5155 6.0 2.0 2.0 5.0 46
MV1809C1 2.0 145 1.0 25 47
1N5153 2.0 6.0 1.0 12 47
1N5153A 2.0 7.2 1.0 12 47
1N5150A 1.0 25 0.5 37 47
MV180711 1.0 25 0.5 a7 44
1N5150 1.0 24 0.5 37 47
1IN5149 1.0 11 0.5 20 47
1N4388 1.0 - 0.5 20 44
MV1805C 0.75 26 0.25 40 47
MV1805J 0.75 26 0.25 40 44
1N4387 0.45 15 0.15 30 44

UHF and Microwave Oscillators

The transistors listed below are for UHF and microwave oscillator applications as initial signal sources or
as output stages of limited range transmitters. Devices are listed in order of increasing test frequency.

Test Conditions P %

Device 1 v mw Typ* MHz Typ®

Type MHz Volts Min Min Package
2N3866 400 15 1000 500 70.39
2N5179 500 10 20 S00 TO-72
2N2857 500 10 30 1000 T0-72
2N3839 500 6.0 30 1000 T0-72
MMB009 1680 20 200 1000 TO-39
2N5108 1680 20 300 1200 10-39
MRF905 1680 20 500* 2200* TO-46

Low-Noise Transistors

The low-noise devices listed are produced with carefully controlled r,” and f, to optimize device noise perform-
ance. Devices listed in the matrix are classified according to noise figure performance versus frequency.

NF FREQUENCY MHz Polarity
B 60 100 200 450 1000 2000
1.5 2N5829 2N5829 PNP
2N5031 2N5031 MRFS04 NPN
2.0 2N4957 2N4957 2N5829 PNP
2N5032 2N5032 2N5031 MRF904 MRF901 NPN
2.5 2N4958 2N4958 2N4957 2N5829 PNP
2N5032 2N5032 2N5032 2N5031 MRF901 NPN
3.0 2N4959 2N4959 2N4958 2N4957 2N5829 PNP
2N2857 2N2857 2N5032 2N5032 MRF901 MRF901 NPN
3.5 2N4959 2N4959 2N4959 2N4958 2N4957 PNP
2N5179 2N5179 2N2857 2N5032 2N5031 NPN
4.0 2N4959 2N4959 2N4959 2N4959 2N4958 PNP
2N5179 2N5179 2N5179 2N2857 2N5031 NPN
4.5 2N4959 2N4959 2N4959 2N4959 2N4959 PNP
2N5179 2N5179 2N5179 2N2857 2N5032 NPN

4-59



RF TRANSISTORS AND MODULES (continued)

General-Purpose Amplifier Transistors

The behavior of f, as a function of |, is critical in most Class A amplifier applications. The devices listed in
the matrix form below are classified according to f, versus ..

Gh: COLLECTOR CURRENT mA Polarity
Min 2.0 5.0 10 20 50 100 200

5.0 MRF911 MRF691 NPN
45 MM4049 PNP
MRFS01 NPN
4.0 MM4049 MMA4049 PNP
MRFS01 MRF901 MRF961 NPN
35 MM4049 MM4049 MM4049 PNP
MRFS01 MRF901 MRF901 MRF961 NPN
25 PNP
MRF901 MRF901 2N5835 2N5835 2N5836 NPN
2.0 _ PNP
2N5031 2N5841 2N5841 2N5836 2N5837 2N5837 NPN
1.5 2N4557 2N5583 2N5583 PNP
2N5031 2N3960 2N6304 2N6304 2N5943 2N5109 2N5837 NPN
1.2 2N4957 2N4559 2N5583 2N5583 2N5583 PNP
2N2857 2N6305 2N6305 2N5943 2N5109 NPN
1.0 2N5583 2N5160 2N5160 2N5583 PNP
2N5179 2N5179 2N2857 2N5943 MME001 2N5108 NPN
0.8 2N5160 2N5160 2N5160 2N5583 PNP
MRF502 MRF502 MRF502 2N3866 2N3866 2N4428 NPN
0.6 MM4019 MM4019 PNP
MRF501 MRF501 MRF501 2N3866 2N4073 2N3553 2N3553 NPN
MRF532* MRF532* PNP
0.5 MRF531**| MRF531** NPN

BVceo = 80 Vde  **BViceo = 100 Vdc

CATV, MATV, and Class A Linear Transistors

The devices listed below are excellent for Class A linear CATV/MATV applications. The new MRF511
is gaining wide industry acceptance, The devices are listed according to increasing Current-Gain (f;).
Mare information concerning the device for your specific linear design needs can be obtained through
your local Motorola Sales Office or Motorola distributor.

N%_mi;lal i Noise Figure Distortion Specifications

es/

T | cpdens | e g v [ [ o [ [ | e
z r er ross.

il Valgf;lﬂ Tys‘ x IMD IMD Mod. dbMV -
MRF501 6/2-5 600 4.5% /200 TO72
MRF502 6/2:5 800 4.0%/200 TO72
2N5179 6/1.5-2 900 4.5/200 1072
BFY90 5/2 1000 5.0/500 T072
2N6305 5/2-10 1200 5.5/450 1072
BFX89 — 1200 6.5/500 TO072
2N5109 15/10-50 1200 3.0"/200 TO39
2N5943 15/30-50 1200 €6.8°/200 —-50 —42 +50 TO39
2N6304 5/2-10 1400 4.5/450 T072
MRF511 20/50-80 1500 7.3%/200 -50 —~65 -57 +50 144D-04
MRF517 15/25-60 2200 7.5/300 —60 -72 ~57 +45 TO39
MRF519 20/50-80 2200 8.0/300 —-50 —68 —57 450 TO39(1)
BFR90 10/14 5000 2.4° /500 302
BFR91 5/35 5000° 1.9% /500 302
BFR96 10/50 5000° 3.3¢/500 302

(1) Grounded Emitter TO39 (Case 79-05
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RF TRANSISTORS AND MODULES (continued)

Hybrid Amplifier Modules

The Hybrid Modules listed are specified for amplifier applications in CATV distribution equipment but
are applicable wherever broadband (HF/VHF) low distortion, low-noise amplification is required. These
devices can also be used for Broadband Medium Power (0.5 W) Driver Amplifiers.

CATV HYBRID MODULES

1. 1.0 Millivolt Referenced to 75 Ohms.

2. Channel Frequency
ch 2 = 55 MHz, ¢ch 3 = 61 MHz, ch 4 = 67 MHz, ch 5 = 77 MHz, ch A = 121 MHz,
ch 13 = 211 MHz, ch M = 325 MHz, ch R = 265 MHz, ch U = 283 MHz,

ch V = 289 MHz, ch W = 295 MHz.

Chain 17 — CATV
GAIN ~ 30 dB (40-300 MH2)

MHW558

NF = 85dB

Line extender amplifier

AGC

MHWS62

Ews = +50 dBmV
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NF = 8.5 dB

MHWS70

Chain 18 — CATV
GAIN ~ 32 dB (40-300 MH2)

AGC

Trunkline amplifier

‘Maximum Distortion Specifications Noise Figure
Device Gain Output 2nd Order Test 3rd Order Test Cross-Modulation
Type 40-300 MHz I.Hﬂl Note 2 Ho;tz oo ot me
Min/Typ | dBmv | dB / MHz | dB / MHz | d8 / Channels| ~ dB
MHW559 15.5/16 +50 —64/chs (2+13) |—70/chs (44+5+A) —-54/21 8.5
@chR @chR
MHWS562 | 15.5/16 +50 | —69/chs (2+13) | —78/chs (4+5+A) —57/21 10
@chR @chR
MHWS570 16/16.7 +50 —64/chs (2+413) | =76/crs (4+5+A) —54/30 7.5
@chR @chR
MHW-S?Z 16/16.7 +50 —70/chs (2+13) —ﬁ!chs (44+54+A) -57/30 9.0
@chR @chR
MHW580 33/34 +48 | —65/chs (3+M) |—72/chs (U+V+W) —57/35 7.0
@chw @chw
Notes:

MHW572

Ever = +50 dBmV



RF TRANSISTORS AND MODULES (continued)

ENGINEERING BULLETIN ABSTRACTS

EB-8 — "HOW TO APPLY THE MHW709 AND MHW710 UMF
POWER MODULES”

Discusses gain control, decoupling, source and load impedance,
load mismatch and other operating conditions important to the
effective use of the MHW709/710 series modules.

EB-9 — “BUILD THESE CLASS E CITIZENS BAND AMPLIFIERS"
Sufficient information is provided to build an amplifier/low pass
filter using the MRF207 /208 chain and providing 10 W at 225 MHz
at the filter output. Use of the MRF225/226 chain in this circuit
will provide 13 W.

EB-17 — “SIMPLE VHF BROADBAND DESIGN USES CQ
TRANSISTOR LINEUP"

The fixed-tuned amplifier for the 132-175 MHz band described
provides 40 W at 12.5 V from a 1.0 W input using the MRF216/
MRF221 transistor chain.

EB-18 — “CQ MODULAR TECHNIQUES MAKE 45 WATT UHF
AMPLIFIER PRACTICAL"

Provides construction infi tion for a practical 45 W, 125 V
UHF amplifier which uses a power module/transistor lineup. Line-
ups for outputs of 25 W and 35 W are also specified.

EB-19 — “CONTROLLED-Q RF TECHNOLOGY — WHAT IT MEANS,
HOW IT'S DONE"

How high freq y energy is efficiently t ferred from a signal
source to the control element in Motorola’s Controlled- Q transis-
tors is explained.

EB-23 — “HOW TO APPLY THE MHW601 /602 VHF POWER

MODULES™

Di tion and testi iderati that should be

followed to use the MHWBDUGOZ’ VHF power modules to the best
tag: Galrl trol, ling. source and load impedances

and load mi h are d and instructi for building a test

fi are also provided

EB-25 — “FOUR BUILDING BLOCK AMPLIFIERS FOR 900 MHz
COMMUNICATIONS"

Describes the use of a family of four 50 ohm amplifiers for the
900 MHz band to build amplifier chains with up to 50 W output
from as little as 50 mW input.

EB-26 — “‘A METALLIZATION SYSTEM FOR UHF AND
MICROWAVE POWER TRANSISTORS™

The metallization system described overcomes the limitations of
aluminum under high current density conditions. Justification of
the choice of metals for the system is provided in the di i

EB-27 — “GET 300 WATTS PEP LINEAR ACROSS 2 TO 30 MHz
FROM THIS PUSH-PULL AMPLIFIER"

Provides information sufficient to build a push-pull linear ampli-
fier with 300 watts of PEP or CW output power across the 2 to 30
MHz band. MRF422, a new high power transistor developed for
single sideband applications, is used in the design.

EB-29 — “THE COMMON EMITTER TO-39 AND ITS ADVANTAGES"
Motorola's small signal pack i tion — the emitter
TO-39 — offers designers sigmﬁunt improvements in gain and
thermal performance. EB-29 explains how.

EB-31 — “PERFORMANCE OF THE MHW560 SERIES OF CATV
AMPLIFIER MODULES IN 50 OHM SYSTEMS"

The high gain, wideband linear istics of the MHWS560
series of CATV amplifier modules suit them for use as low-level
drivers in communications applications. EB-31 provides typical 50
ohm data and describes the test circuit with which the character-
izations were derived.

EB-32 — “A COMPLEMENTARY SYMMETRY AMPLIFIER FOR 2
TO 30 MHz WITH SSB Dlll\rER AFFLIC&'I'IDRS"

The compl d bi push
pull design with stnaie andod |maedanco matching and high gain
from Motorola’s MRF432/433 transustors to prwlde up to 25 w
PEP for 2 to 30 MHz SSB driver appli q
for constructing the circuit is included.

EB-37 — “AMPLIFIER GAINS 10 dB OVER NINE OCTAVES"
Discusses an amplifier, based on the MRF901 transistor, which
exhibits a nominal gain of 10 dB over nine octaves of bandwidth.
Sufficient information to build the amplifier is provided.

EB-38 — “MEASURING THE INTERMODULATION DISTORTION
OF LINEAR AMPLIFIERS”

The two standard methods of ing the intermodulation dis-
tortion of linear amplifiers and three systems for generating the
required two-tone test signal are discussed.

EB-46 — *A SINGLE-DEVICE, B0-WATT, 50-OHM VHF AMPLIFIER"
EB-46 describes the design and construction of an amplaher usi ag
a single, MRF245, internally-matched t

Watts with 9.5 gain across the 143 to 156 MHz band from just 8 W
drive. Modifications of the basic amplifier for operation across
wider bands are also discussed.

EB-53 — “TWO VHF HIGHBAND GAIN BLOCKS FORM 20 dB,
30-WATT AMPLIFIER CHAIN"

EB-53 describes an amplifier chain designed for use in a communi-
cations radio for the VHF marine band that can be adapted to both
amateur and low-cost commercial usage. Built from MRF237, a
4 watt common-emitter TO-39 t and MRD238, a 3030
Watt device, the amplifier chain provides 20 dB of gain over any
10 MHz portion of the VHH Marine/Amateur/Commercial band.

APPLICATION NOTE ABSTRACTS

AN-555 — “MOUNTING STRIPLINE-OPPOSED-EMITTER (SOE)

TRANSISTORS"

The basic construction of tha Stnpllne Oppoued Emmer package

used for rnany RF power of
ting and heat-si

are described.

AN-593 — “BROADBAND LINEAR POWER AMPLIFIERS USING

PUSH-PULL TRANSISTORS"

Two solid-state linear power amplifiers are discussed. One provides

160 watts while operating from a 28 volt supply and the other

provides BO watts from a 12.5 volt supply.

AN-595 — 25 WATT AND 10 WATT VHF MARINE BAND

TRANSMITTERS"

Design, performance and construction information are provided

for two power amplifiers suitable for YVHF marine band (156-162

MHz) applications. Rated power output levels are 25 watts and

10 watts.

g both stud and flange type packages

AN-704 — “BROADBAND NETWORK DESIGN FOR UHF
AMPLIFIERS"
A practical method to synthesize breadboard matching networks

for UHF power amplifier using only a set of filter design tables and
a standard Smith chart is developed.
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AN-721 — “IMPEDANCE MATCHING NETWORKS APPLIED
TO RF POWER TRANSISTORS™

This note covers the basics of interstage and output impedance
matching of RF power transistors. Graphical and numerical methods
of solution are clearly described, along with sample problems.
Photos, schematics and charts are generously provided throughout.

AN-728 — 13 WATT MICROSTRIP AMPLIFIER FOR 220-225
MHz OPERATION"

Design, performance and construction information are provided
for a 12.5 volt, FM t itter power lifier and low pass filter.
MRF225 and MRF226 RF power transistors are utilized in the two-
stage amplifier to achieve 13 watts of power output to the filter
from approximately 125 mW of drive at 225 MHz. Economical
dipped-mica capacitors, microstrip lines and eyelet construction
have been employed.

AN-749 — “BROADBAND T‘RINSFORMERS AND POWER

COMBINING TECHNIQUES FOR RF"

This apphcatlon Note discusses bmadband transformers for RF
wer app ions. Practical are given with performance

data and power combining techmques are discussed in detail.




| RF TRANSISTORS AND MODULES (continued)

CASE 2001
T2

CASE 2203
TO 18

CASE 7902
L, ToIe

CASE 3603
Tos0

CASE 301-01

SE &5

CASE 21108
CASE 21107

ﬁ' o CASE 21110 \';/ ,.-'_h‘- >

CASE 145A03

CASE 144005

CASE 30301

N =

PACKAGE INFORMATION

Silicon High Frequency products are available in a variety of packages for
many applications. Information on devices in non-standard packaging
may be obtained through your local Motorola Sales Office or

Motorola distributor.

4-63



464



. . . and Other VHF/UHF Devices

The age of electronic tuning and frequency control is here! Mechanical tuning systems are being outdated by
the following advantages of electronic tuning systems:
Mechanical linkage and contacts are eliminated.
Channel or station changes can easily be made by push button, continuous tuning,
signal search or sweep methods.
Faster response time
Remote tuning is simplified
Tuning components are much smaller than mechanical components
The designer is released from the mechanical and size restrictions dictated by mechanical
tuning methods

Three parameters are of prime consideration in choosing the proper tuning diode.
CT — Nominal capacitance — Measure of the capacitance at one specified voltage

Cp — Capacitance ratio — Ratio of the capacitance at two separate voltages usually at the operating
ends of the CV curve. Measure of the magnitude of capacitance change
as the reverse voltage is varied across the operating range.

Q — Figure of Merit — The same figure of merit that is widely used for capacitance and coils and
is an indicator of how ““good"” a capacitor the tuning diode is.

These parameters are highlighted in the following selector guide and organized by package style to permit
selection of the required specifications and package.

TABLE OF CONTENTS
Page
Epicap Tuning Diodes . . . designed for electronic tuning and control applications . ... ... . 466
PIN Switching Diodes . . . designed for VHF band switching and general-purpose switching. . . 4-72
Hot-Carrier Diodes . . . ideal for VHF and UHF mixer and detector applications as well as - - - 4-72
many higher microwave frequency applications

The following index reflects the devices characterized in this section. To locate the exact page number, see Catalog Index(Page 7-1 ).

INDEX

1NE138,A 1NSAE2A MBI-101 MV 1622 MV 18630 MV2113
1N5140,A 1NS463A MP1-3401 MV 1624 MV 18640 MV2114
1NS141,A 1NS464A MPN3401 MV 1626 MV 18650 MV2115
1NS142,A 1NS4B5A MPN3402 MV 1628 MV 1866 Mv3102
1N5143,A 1NG4B6A MPN3411 MV 1630 MV 1866D MV3103
1NS144 A 1NS467A MPN3412 MV 1632 MV 1868 MV3104
ING145 A 1NG4EBA MV 104 MV 1634 MV 18680 MV3105
1NG146,A 1NE469A MV 104G MV 1636 MV1870 MV3106
1NGE147.A 1N5470A MV 109 MV 1638 MViB70D MV3107
1N5148,A INS471A MV 209 MV 1640 MV 1871 MVv3140
1NG441A INE4T72A MWB30 MV 1642 MV 1872 MV3141
1NE4424 TNE4734 MvE3T MV 1644 MV 1874 MV3142
1NE4434A TNE4T75A MVE32 MV 1646 MV 1876 MWV ARM-1
1NE4444 TNE4T6A MVBE33 MYV 1648 MV 1877 MV AM.2
1NB445A BE105A MV B34 MV 1680 MV 1878 MV 12087
1NG446A BE105B MV B3E MV 1682 MV2101 MV 1-2098
1NS447A BB105G MV 836 MV 1654 MV 2102 MY 1.2099
TNE4484 MBD101 MWVEB3T7 MWV 1666 MV2103 MV1-2100
1NE4494 MED102 MVB3B MVI166E MV 2104 MVI-2101
1N54504A MBD103 MVB39 MY 1660 MV 2105 MWI1-2102
1NG451 A MBD201 MVB40 MV 1662 MV2107 MY 1-2103
1NB452A MBD201 MV 1401 MV 1664 MvV2108 MV1-2104
1NGS453A MBDS01 MV 1403 MV 1666 MV2108 MV1-2105
1NG4E5A MBDSEOZ MV 1404 MV 18580 MV2110 MV I-2106
1NG456A MBD701 MV 1405 MV 18600 MV2111 MVI-2107
1NS461A MED702 MV 1620 MV 18620 Mv2112 MV 1-2108

MV1-2109
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EPICAP TUNING DIODES

* LOW CAPACITANCE s HIGH Q ¢ HIGH Q GUARANTEED | » THE PREMIUM GLASS
* MICROWAVE OPERATION| e CAPACITANCE TOLERANCE @4.0V LINE
LINE * MICROWAVE PACKAGE 10% and 6.0% ¢ CONTROLLED TR e VERY HIGH Q
HIGHLIGHTS /| eHIGHQ & GUARANTEED HIGH TR
* CAPACITANCE TOLER-
ANCE 10%,5.0% and
2.0%
MAXIMUM WORKING VOLTAGE 60 VOLTS
(@’
e
Case 45 Case 51 Case 51 Case 51
DO-7 DO-7 DO-7
Cap a Cap [} Cap a Cap a
Ratio | @4.0V Ratio | @4.0V 1) Ratio | @40V Ratic | @40V| ()
4-60 V| 100 MHZ Device [4-60V | 50 MHz| Device 460V | 50 MHz| Device | 230V | 50 MHz| Device
Min | Min | Type | Min | Min |  Type Mia | _Mn | Type § Wi § M ) Tywe
10] 2.1 350 |MV1858D
2.2 2.5 350 [McC1860D
3.3 2.6 300 [mc1862D0
4.7 2.6 300 [mviss3D
6.8 2.7 300 [mvissap | 2.7 350 [1N5138,A03) 2.7 600 |1N5461A
8.2 2.7 300 [MV1865D 2.8 600 |1N5482A
10 2.8 250 |MVv1866D | 2.8 300 [1N5140,A 3.0 500 MV 1866 2.8 550 |1NS463A
10
10
12 2.8 200 |[mvisesD | 2.8 300 [1IN5141,A 3.0 500 |mvisss| 2.8 550 |[inNS464A
15 2.8 200 |[mvis70D | 2.8 250 |1N5142,A 3.0 400 |[mvis7ro] 28 550 |1N5465A
cr 18 2.8 250 |1Ns143.4 3.0 400 |[mMvis7i| 28 500 |1N5466A
NOMINAL |20 2.9 500 [inNS467A
CAPACITANCE | 22 3.2 200 |1NG144,A 3.2 400 |[mvierz] 2.9 500 [1NS5468A
pF 22
+10% 27 543 200 [1N5145,A 3.2 300 |mvigza]| 29 500 |1N5469A
L | 33 3.2 200 [1N5146.A 3.2 300 |mvisze]| 2.8 500 |1IN5470A
Vp=40V | 39 g2 200 |1N5147,A 3.2 300 |mvis77| 29 450 [IN5471A
=30V 3.2 200 |1N5148,A 3.2 300 |Mvis7e| 2.9 400 |1N5472A
f=10MH: B 2.9 300 |IN5473A
68 2.9 250 |[1IN5474A
82 2.9 225 |1N5475A
100 2.9 200 [1NB476A
120
150 .
180
200
220
250
270
330

(1) Add Suffix A’ for £5.0% CT tolerance
{2) Substitute "B" Suffix for £5,0% Cr, "C" Suffix for 2.0% Ct
{3) A versions of 1N5139 — 1N5148 series have tighter capacitance min/max windows,
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e HIGH Q ® PLASTIC PACKAGE —[ * GENERAL PURPOSE ® LOW INDUCTANCE
* CAPACITANCE TOLERANCE [® LOW-COST, HIGH VOLUME ® MINI-L PACKAGE
10%,5.0% and 2.0%
® CONTROLLED
30 VOLTS
g 2
Case 51 Case 182 Case 51 Case 226
DO-7 DO-7
Cap. Q Cap a Cap a Cop a
Ratio | @40V Ratio | @40V Ratio | @40V Ratio | @30V
2-30 V | 50 MHz Device 230V | 50 MHz | Device [4-26V | 50 MHz | Device | 326V | 50 MHz | Device
Min Min Type Min Min Type Min Min Type Min Min Type
10|
22
33
4.7
25 450 1NS441A 2.5 450 MV2101 68
2.5 450 1N5442A 25 450 |Mv2102 82
26 400 1N5443A 2.5 400 MV2103 4.5 150 MV3140° 10
3.0 150 |MV3ia1° |19
35 ﬂ—m:rmrlm—!
26 200 | 1N5444A | 25 300 |Mv2104 12 |
26 400 1N5445A 2.5 400 MV2105 1.8 ao MV830
2.6 350 1NS446A 25 350 MV 2106 1.8 25 Mvaal
2.6 350 | 1NS5d47A No:"rn a
2.6 350 1N5448A 25 350 Mv2107 1.8 25 MvB32 4.5 300 Mv3i02* CAPACITANCE
4.0 200 [Mv3103- |9 | pF
2.6 350 1N54494 2.5 300 MvV2108 1.8 25 MVB833 27 +10%
2.6 350 1N5450A 2.5 200 MV2109 1.9 20 MVB34 a_ @
2.6 300 1N5451A 2.5 150 |mvz110 | 1.9 20 MV835 3| Vr=40V
2.6 250 1N5452A 2.5 150 MV2111 1.9 15 MVB36 a7 =3.0V*
26 200 IN5453A 2.6 150 |mva112 | 1.9 15 MVE37 56 | f=1.0MHz
2.7 175 1NG4A54A 2.6 150 MV2113 2.0 15 MVB38
- 5 175 1NS4554 2.6 100 Mv2114 2.0 10 MVB39
2.7 175 1NS456A 2.6 100 MV2115 2.0 10 MVB40

* Hyper Abrupt
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EPICAP TUNING DIODES (continued)

-

s HIGH Q @ CONTROLLED AND UNI-
# IDEAL FOR RF AND FORM TUNING RATIO
LINE MICROWAVE e CAPACITANCE TOLER-
HIGHLIGHTS APPLICATIONS ANCE 10%
® MICRO-MINIATURE
PACKAGE
MAXIMUM WORKING
VOLTAGE N
Case 226 Case 166-02
Cap a Cap a
Ratio |@40V Ratio (@ 40V
2-30 V | 100 MHz| Device| 2-30V |100 MHz| Device
Min Min Type Min Min Type
1.0 2.0 325 |mvi-2097
2.2 2.0 325 |Mvi-2908
3.3 2.2 300 |mvi-2909
4.7 2.4 300 [MVI-2100
6.8] 2.7 225 |Mmvasol 2.7 275 |Mvi-2101
2.8 226 |Mvasoz] 2.8 275 |Mmvi-2102
10 2.8 200 |Mv3s03 2.8 275 |MVi-2103
12 2.8 200 |mvasos| 2.8 275 |mvi-2104
15 2.9 200 |Mmvasos| 2.9 275 |mMvi-2108
18 2.9 175 |Mvasos| 2.9 250 |Mvi-2108
Cr 20
NOMINAL
CAPACITANCE| 22 2.9 175 |Mv3s07 2.9 200 [Mvi-2107
uF 27 2.7 200 |mvi-2108
+10% 33 2.7 200 |Mvi-2109
@ 39
vg=40v [ a7
=20V# [ 56
=1.0Vve [y
f=1.0 MHz 82
2L
1
iz
=
1
270
=

* Motorola has capability to supply a veriaty of families in the Micro-l, If the device desired is not listed —
please contact your nearest distributer or Motorola Sales Representative,

4-68



* GENERAL PURPOSE » HIGH CAPACITANCE * HYPER ABRUPT
» GENERAL PURPOSE * GLASS DIODES
e L :
< ) 20 VOLTS 12 VOLTS
Case 51 Case 146 Case 51
DO-7 DO-14 DO-7
Cap a Cap (] s
Ratio |@40V Ratio @20V
2-20V | 50 MHz | Device 210V [1.0 MHz| Device
- Min | Min | Type | 10V | Min Type
Min
1,
2.0 300 |Mviszo
2.0 300 |mvie22
2.0 300 [Mvis24 :
2.0 300 [Mmv1626 5
2.0 250 |mviezs
2.0 250 |Mmv1630 cr
2.0 250 |mv1e32 NOMINAL
2.0 250 MV 1634 ICAPACITANCE
2.0 200 |[Mvie3s pF
2.0 200 |mvisas +10%
2.0 200 |mvisao e
2.0 200 [Mmvieaz 47 | vp=40Vv
2.0 150 |MV 1644 =2.0Vv#
2.0 150 |MV1646 =10V
2.0 150 |mvis4as t=1.0MH:
2.0 150 |Mv1650 100
2.6 250 [mvies2 10 200 |Mvidoa#
2.6 250 |Mvi654 10 200 |mvisoa#
2.6 200 [Mvi658
2.6 200 [mviess
2.6 150 [MV 1660 220
2.3 150 [Mv1662(3) 10 200 |[mviao0s§
2.3 100 |MVv1664(3)
2.3 100 |MV1666(3)
14 200 |#mvisaor¥ ]
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FM Radio and TV Hyper-Abrupt Tuning Dlodes

. . . designed for use in VHF and UHF tuners and FM radio, providing solid-state reliability in repl

tuning methods.
s HIGHQ « LOW INDUCTANCE * GUARANTEED MINIMUM| « HIGH Q s HIGH Q
LINE * GUARANTEED CAPACI- | = MINI-L PACKAGE a « CONTROLLED TR * CONTROLLED T
HIGHLIGHTS TANCE RANGE * LOW INDUCTANCE « LOW INDUCTANCE * LOW INDUCTAN
* MINI-L PACKAGE « MINI-L PACKAGE * MINI-L PACKAG

MAXIMUM WORKING
VOLTAGE 32 VOLTS

30 VOLTS

.

Case 29-02 Case 226
T0-92
Cap a Cap a Cap a Cep a Cap a
Ratio | @30V Ratic | @30V Ratio | @30V Ratio | @30V Ratio | @30V
3-30 V | 100 MHz| Device | 3-26V | 100 MHz | Device | 3-26 V | 100 MHz | Device [3-25V | 50 MHz | Devies | 3-26V | 50 MHz
Min Min 'I'v_'l Min Min T!!l H_E Min !El Min Min TL-! Min HLL
2.2 4.5 225 |es1058
23° 4.0 150 |8B105G
o 4.0 225 |8B10SA
cr 10 4.5 150 MV3140
NOMINAL 10 4.0 150 MV3i41
CAPACITANCE |10 3.5 50 |mv3iaz
pF 22 4.5 300 |mvaioz
£10% 2 4.0 200 [Mv3io3
VR=30Vde [29 5.0 280 |#
f=1.0 MHz P 5.0 200 |#
38 2.8 100 |MV104G
40 2.5 100 |[Mmvi04

*Vg =28V forCy
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AM Tuning Diodes

- . . designed for electronic tuning of AM radios, receivers, and general AM
frequency control.

* HIGH CAPACITANCE * HIGH CAPACITANCE RATIO
LINE RATIO * GUARANTEED DIODE
* GUARANTEED DIODE CAPACITANCE
HIGHLIGHTS CAPACITANCE
MAXIMUM WORKING oL
VOLTAGE | Ve
t 4
CASE 29-02 CASE 206-02
TO-92
Cap Q Cap Q
Ratio | @10V Ratio | @10V
1-25V | 1.0 MHz| Device |1-25V | 1.0 MHz Device
Min Min Type Min Min Type
cr 330 15 150 |Mvam.2
NOMINAL (Dual AM
CAPACITANCE Diode)
pF 450 15 150 MV AM-1
£10% (Triple AM
VR=10V e
f=1.0 MHz Diode)




Hot-Carrier Diodes

Hot-Carrier diodes are ideal for VHF and UHF mixer and
detector applications as well as many higher microwave
frequency applications. They provide stable electrical
characteristics by eliminating the point-contact diode
presently used in many applications. Motorola has the
capability of supplying these devices in a variety of

packages.
IR
cr VR=3.0V(4)
V(BRIR VR=0V,f=1.0MHz (1) Vg VR =15V (5]
IR=10A VR =15V, f=1.0MHz (2) Ig=10mA | VR=25V (6) NF
Volts Vg =20V, f=1.0MHz (3) Volts V=36V (7) dB Device
Min pF Max Max KA Max Max Type Case
4.0 1.0(1) 0.6 0.25 (4) 7.0 MBD101 182-02
4.0 1.0(1) 0.6 0.25 (4) 7.0 MBD102 226
4,0 1.0(1) 0.6 0.25 (4) 7.0 MBD103 45.01
20 1.5 (2) 0.6 200 (5) MBD201 182.03
3o 1.5 (2) 0.6 200 (6) MBD301 182-03
50 1.0(3) 1.2 200 (6) MED501 182-02
50 1.0 (3) 1.2 200 (6) MBDS502 226
70 1.0(3) 2 200 (7) MBD701 182.02
70 1.0 (3) 1.2 200(7) MED702 226
4.0 1.0 (1) 0.6 0.25 (4) 7.0 MBI-101 166-02
& /'/’ g 4
/
CASE 45 CASE 166-02 CASE 182 CASE 226
. ' . .
Pin Switching Diodes
.. . designed for VHF band switching and general purpose switching.
CASE 166-02 CASE 226
Cr
VierIr Rg VR=20V Lg cc
Ig = 10 pAdc I = 10 mAdc f= 1.0 MHz f".mMH: f=1.0MHz
Voits Ohms f= 100 MHz* nH pF Davics
Min Min pF Max Typ Typ Type Case
as 0.7 1.0 3.0 0.15 MPI-3401 166-02
as 0.7 1.0 3.0 0.1 MPN3401 226
35 0.6 2.0 3.0 0.1 MPN3402 226
25 10 0.45° 3.0 0.1 MPN3411 226
25 15 0.45° 3.0 0.1 MPN3412 226
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Voltage Regulator and Reference Devices

In every language under the sun, the name most commonly associated with
solid-state regulator and reference devices is Motorola. A pioneer in Zener diodes
development, Motorola has consistently led the industry in parameter improvements,
packaging proliferation and specifications innovation. Today, Motorola serves the
industry with an incomparable line of zener and avalanche regulator diodes,
temperature compensated reference devices, and a host of integrated circuits designed
to provide the exact degree of regulation required, at the point in the circuit or
system where it can be used most conveniently at the lowest cost.

TABLE OF CONTENTS

Zener and Avalanche Regulator Diodes Page
Silicon-oxide to provide low leakage, sharp breakover “’knee’ and long-term stability. . .. ........... 4-77
Zener Reference Devices (Temperature Compensated)
Consist of forward-biased silicon diode junctions in series with zener-breakdown diode to provide
precise degree of temperature compensation. Though not specified, voltage-time stability normally
better than 100 parts per million change per 1000 hours of operation. . . ... .o 4-79
Special Devices
Precision Reference Diodes
Ultra precision voltage standards with certified voltage-time variations as low as b ppm per
1000 hours OF OPBration, . «ocvo P vue spooneln sie v aie £od SEIAML GG daaes B G s 4-80
Amplifying Regulator Diodes
Designed for use in regulated power supplies as a combination voltage reference element
and error voltage amplifier, providing temperature compensation for excellent reference
YolENE StABMIYE ' e S o e o e TR e e bnre e & s ARG il e T d SR s 4-80

Field-Effect Current Regulator Diodes
Provide constant-current output over wider range of terminal voltage. Used in instrumentation

(ramp and stair-step generators), over-current protection and other applications requiring a
constant current between 0.22and 4 mA (noml. . .. oo vt i i i e .. 4-80

Voltage Regulators
High-conductance silicon diodes designed as a stable forward reference source for biasing
transistor amplifiers and similar applications. . . . . . v v v v i i .4-81
Current Limited Reference Devices (Temperature Compensated)
Designed specifically for precision instrumentation applications, this series of devices offers a

6-35 volt (nominal) output over a wide range of input voltages and temperature. . . ............ 4-81
Tuning Regulator Diodes

For use in television and FM radios that use variable capacitance diode tuners. . ... ... ........ 4-81
Dual Diodes

Designed for use in low cost biasing, steering and voltage doubler applications, . . ... 0. aiani, 4-81

Transient Suppressors
For applications requiring protection of voltage sensitive equipment against high-energy
HOHBRE. | DIISES: . b i ale i msi i) when siimm s o e ansamen AER £l SEEE ORL 4-82
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ZENER DIODES (continued)

The following index reflects the devices characterized in this section. To locate the exact page number, see Catalog Index(Page 7-1 ).

AM.64FR10

A4M1.36F RS
A4M1.36F R2
4M2.04F RS
AM2.04F A2
1M1102S10
1M1202510
1M130Z510
1M1402S10
1M160ZS10

1M1802S10
1M2002510
1N429
1N746
1N747
1N748
1N749
1N750
1IN751
1N752
1N753
1N754
1N755
1N756
1N757
1N758
1N759
1NB16
1NB21,J,TX
1NB21A
1NB23,J,TX
1NB23A
1NB25,J,TX
1NB26A
1NB27,4,TX
1NB27
1NB29,J,TX
1NB29A
1N935
1N935A
1N835B,J,TX
1N936
1NS36A
1N9368
1NS37
1N937A
1NS378,J,TX
1N938
1N938BA
1N938B,J,TX
1N939
1NS30A
1N939B,J,TX
1N941
1N941A
1N941,B.J,TX
1ND42
1N942A
1N9428
1N943

1N943A
1N943B.J,TX
1N944
1N944A
1N9448.J, TX
1N945
1N945A

1N946B,J,TX
1NS57
1N958
1NS59
1N960
1NS61
1NS62
1NS63
1N964
1NBES
1N9E6E
1N967
1NSG8
1N9E9
1N9S70
1Ng71
1NS72
1N973
1N974
1NS75

1NS76
1N977
1NS78
1N979
1N980
1N981
1N982
1N983
1N984
1NS85

1N986
1N987
1N988
1N989
1NS90
1ND91
1N992
1N1530
1N1530A
1N1735
1IN1736
1N1736A
1N1737
IN1737A
1N1738
1N1738A
1N1739
1N1738A
1N1740
1N1740A
IN1741
IN1741A
1N1742
1IN1742A
1N2163,A
1N21684,A
1N2165,A
1N2166,A
1N2167,A
1N2168.A
1N2169,A
1N2170,A
IN2171,A
1N2B04&R
1N2805&R
1N2806&R
1N2807&R

1N280B&R
1N2809&R
1N2810&R
TN2811&R
1N2B13&R
1N2814&R
1N2B16&R
1N2818&R
1N2819&R
1N2820&R
1N2822&R
1N2823&R
1N2824&R
1N2825&R
1N2826&R
1N2827&R
TN2829&R
IN2831&R
1N2832&R
1N2833&R

1N2834&R
1N28B35&R
1N2836&R
1N2837&R
1N283B&R
1N2840&R
TN2B41&R
1N2842&R
1N2843&R
1N2B44&R
1N2B45S&R
1N2B4G&R
1N2970&R
1N2971&R
1N2972&R
1N2973&R
1N2974&R
1N2975&R
1N2976&R
1N2977&R
1N2979&R
1N29B0&R
1N2982&R
1N2984&R
1N2985&R
1N29B6&R
1N2988&R
1N2989&R
1N2990&R
1N2991&R
1N2992&R
1N2993&R
1N2996&R
1N2997&R
1N2999&R
1N3000& R
1N3001&R
1N3002&R
1N3003&R
1N3004&R

1N3005&R
1N3007&R
1N3008&R
1N3009&R
1N3011&R
1N3012&R
1N3014&R

1N3015&R
1N3016
1N3017
1N3018
1N3019
1N3020
1N3021
1N3022
1N3023
1N3024
1N3025
1N3026
1N3027
1N3028
1N3029
1N3030
1N3031
1N3032
1N3033
1N3034

1N3035
1N3036
1N3037
1N3038
1N3039
1N3040
1N3041
1N3042
1N3043
1N3044

1N3045
1N3046
1N3047
1N3048
1N3049
1N3050
1N3051
1N3154,J,TX
1N3154A
1N3165,4,TX

1N3155A
1N3156,J,TX
1N3156A
1N3157,J,TX
1N3167A
1N3305&R
1N3306&R
1N3307&R
1N3308&R
1N3309&R

1N3310&R
1N3311&R
1N3312&R
1N3314&R
1N3315&R
1N3317&R
1N3319&R
1N3320&R
1N3321&R
1N3322&R

1N3324&R
1N3326&R
1N3326&R
1N3327&R
1N3328&R
1N3330&R
1N3332&R

UINIDIEDK

1N3334&R
1N3335&R
1N3336&R
1N3337&R
1N3338&R
1N3339&R
1N3340&R
1N3342&R
1N3343&R
1N3346&R

1N3347&R
1N3349&R
1N3360&R
1N3503
1N3504
1N3821
1N3822
1N3823
1N3824
1N3825

1N23826
1N3827
1N3828
1N3829
1N3830
1N3953&R
1N3994&R
1N3995&R
TN3996&R
1N3997&R

1N3998&R
1N3999&R
1NA000& R
1N4O57
1N4057A
1N4058
1N4058A
1N4059
1N4059A
1N4060
1N4DE0A
1N4061
1NADE1A
1N4062
1N4062A
1N4063
1N4DE3A
1NA064
1N4064A
1N4065

TN4D6ESA
1N4066
1N4066A
1N4067
1N4OG7A
1N4068
1N4068BA
1N4069
1N4069A
1N4070
1N4070A
1N4071
1N4071A
1N4072
1NA072A
1N4073
1NAD73A

1N4074
1N4074A
1N4075
1NA075A
1N4076
1N4076A
1N4077
1N4077A
184078
1N4D78A
1N4079
1N4079A
1N4080
1N4080A
1N4081
1N4081A
1N4082
1N4082A
1N4083
1N4083A
1N4084
1N40B4A
1N4085
1N40B5A
1N4099
1N4100
1N4101
1N4103
1N4104
1N4105

1N4106
1N4107
1N4109
1N4110
1N4112
1N4114
1N41156
1N4116
iN4118
1N4120

1N4121
1N4122
1N4123
1N4124
1N4125
1N4126
1N4127
1N4129
1N4130
1N4131
1N4132
1N4134
1N4135
1N4370
1N4371
1N4372
1NA4S49&R
1N4550&R
1N4SS1&R
1N4562&R

1NASE3&R
1N45548& R
1N4S55&R
1NAS56&R
1N4557&R
1N4558&R
1N4559&R

1N4060&R
1N4S61&R
1NAS62&R
1NAB63&R
1N4GB4&R
1N4SES
1N4BESA
1N4566
1N4566A
1N4S6T

1N4S6TA
1N4SE8
1NA568A
1N4BEE9
1N4569A
1N4570
1N4S70A
1N4571
1N4ST1A
1Na572

1N4572A
1N4573
1N4E73A
1N4574
1NA574A
1N4575
1N4S75A
1N4576
1INASTEA
1N4S77

TN4BTTA
1N4S78
1NAG78A
1N4GT79
1IN4BT79A
1N4GB0
1N4580A
1N4581
1N4581A
1N4582

1N4582A
1N4583
1N4583A
1N4584
1N4684A
1N4728
1N4729
1N4730
1N4731
1N4732
1N4733
1N4734
1N4735
1N4736
1N4737
1N4738
1N4739
1N4740
1N4741
1N4742

1N4743
1N4744
1N4745
1N4T 46
1N4747
1N4748

1N4aT749
1N4760
1N4761
1N4762
1N&763
1Na764
1N4755
1N4756
1N4757
1N4758

1N4759
1N4760
1N4761
1N4762
1N4763
1NaT764
1N4775
1N4 7764
1N&776
1N4776,
1N&TT77
1N4T777,
1NATT78
1N4778,
1N4779
1N4779)
1Na780
1N4780/
1N4T781
1Na781,

1N4782

1N4T782,
1N4783

1N4 783,
1N4784

1N4784,
1N4892
1M4892,
1N4893
1N4893,

1N4894
1N4894,
1N4895
1N4895,
1N4896
1N4896,
1N4BE7
1N4BS 7,
1N4898
1N4898,

1N4899
1N4899,
1N4a900
1N4900/
1N4901
1N4901)
1Nag02
1N4903
1N4903/
1N4904

1N4904)
1N4905
1N4905/
1N4906
1N4906/
1N4907
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J{ER DIODES (continued)
INDEX (continued)
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: 7 MCA1912 24622
iIMDo‘IA 1N5242 1NB6337 1NEBA4A 1NGB3

‘MZCE.8810
e 4. MCA1913 MZ4623 M2C7.581 g
P - INOBAGA 1N5939 oy MZ4625 MZC9.1810
[ 1N5339 1NE846. - MCA1921 s
1N5245 74 1N5940 : MZ4626 MZC108
IN4908A 1N5341 1N684 1 MCA1922 1810
N4909 i 848A 1N594 MZ4627 mzc1
o N5248 oo s 1NE942Z i MZC2.4A10 MZC12810
' : A v 1NG943 et gens 4 MZC2.7A10 MZC13810
m‘::gn mgg? 1m~mm“ ::g:;: 1NE944. m::g MZC3.0A10 MZC15810
ingo11 e 1N5347 1NB863A INSS48  ° MCA1033 MZC3.3A10  MZC16810
1N5254 e TN MZC3.6A10 M>cigsio
et 1N5348 1NBBE6A MCA 1934
1N5256 1NB947 MZC3.9A10 MZC20B10
IN49 12 559 1NB350 1NGB5E6A MCAZ2011 2410 £38%0
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IN4914 1N5367 INBBG1A by P s Loy gzcainsg
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IN4915 1N5262 SNBSS 1N5BB4A e MCA2023 2 A gt
IN4916A mszag 1N5381 1NBBE6A INSEES MCA2024 S 1AS i
1N4918 e 1N5363 1NBB67A 1N5956 MCA2031 Meon TateL iy ECA010
IN4916A 1N5261_': 1N5364 1NGB68A 5985 MCA2132 At o S
1N4917 pio 1N5365 1N5B70A N MCA2133 o g easshon
1NA917A 1N5268 1N5366 1NE872A bt MCA2134 o b pEEDRE I
1N4918 1N5270 bz 1N5873A NG MCA2211 MR MzceshaA
1N4g18A hide 1N5368 1NE874A thee MCA2212 Mzcisato  MZCess10
1N4919 s 1N5369 1NSB75A NS MCA2213 orbivgid M2C75840
1N4919A i i 1N5370 1N5876A NG990 MCA2214 i Mzchan 8
N4920 i T 1NE877A Traau MCA2221 rom MZCo181
1N4920A SN e 1NE878A 1N5992 MCA2222 MZC20A MZC100B10
ot 4921 1N5276 1"5?’;: i bt 1N5993 MCA2223 MZC22A:2 MZC110810
1NG921A Aades e 1N58S1A i MCA2224 MZC24A10 MZC120810
1N4922 s v 2 ::gn 1NB882A 1 :% MCA2231 :iﬂ?:: s Mzc132: -
e 5883A 1 MCA2232 C30 MZC1
Hpreo v ingse ING8B4A e MCA2233 e MEC180810
1N4923A INS284 1N5380 1NSE86A e e - e i e et
1N4924 1N5381 1NGBB7 A 1NBOO0D o MZC43A10 S0B10
9244 ez N5383 1NS888A . MCL1301 e MzC1
4925 Lo 2 e 1NS889A e MCL1302 s
1N4925A i o 1N5890A e MCL1303 "
pagiias e INs388 INGESTA 1NB004 MCtroenie MZCazA10
AN 5892 MCLTCE0 M
iNaoz7 e e ::sm: 1N600S MCLTC6025  MzCe8A10
1N4927A 1N5291 e INESOSA 1NG006 MCLTC6050  mzc75410
1N4928 e e 1N5896A 1N6007 MCLTCE100  mzcezAl0
et i 1NBB97A 1NB008 MSD6100 MZC91A10
b | emagn v 1N5913 1NG00S MSD6101 MZC100A10
1~49ng 1N5295 o s 1N5914 ""3"“1’ MSD6102 MZC1 wA:g
1NG92 : | 1NGD1 MSD6150 MZC120A
1N4930 1N5256 a 1NE915 o e et
1N4930A 1N5297 heind o 1N5916 i MSD7000 MZ
184931 1N5298 :NES?? 1NB917 :N“u MVS460 Mic:m:g
1N5299 8 MZ605 MZC150A
sNaeD 1N5300 o' iN8919 1NGO15 MZ610 MZC160A10
iNas32A e FNBE0 1N6920 1NB016 MZ620 MZC170A10
1N5221 1N5302 Sefini 1NB921 1NB017 MZ640 MZC180A10
1N5303 : 5533 1N5922 1N6018 MZ805 MZC200A10
b oo NG04 i 1N5923 1N6019 MzZ810 MZC1.8810
bl i e N5924 1N6020 MZ820 MCZ2.0810
INB225 et ks e 1NB021 MZ840 MC22.2810
1N5227 1:5307 1N5536 :Nsoas 1N6022 MZ2360 MCZ2.4810
i inSs0s -~ 1NB638 1N6023 MZ2361 MCZ2.7810
i e 1N5540 1N5927 1N6024 MZ2362 MCZ3.0810
1N5230 1NB541 1NG928 Shiacas MZ4614 MZC3.3810
1NE231 1N5310 1N5542 1N6929 el et
1N5311 o0 © INGO26 MZ4 M.
nE232 1N5545 g 7 MZ24616 MZC3.9810
1N5312 INEoad 1NG02
IR 1N5313 e 1NB932 1N6028 MZ4617 MZC4.3810
shise 1N5314 b il 1N5933 1NB029 MZ4618 MZC4. 7810
1N5236 TNSE39 1N6030 MzZag19 MZC5.1810
1N5237 1NS333 1NSB41A 1N5934 1NBO31 MZ4620 MZC5.6810
1N5239 T 1N5842A i o MCA1911  \o ey MZC6.2810 -
1NG240 hotans 1N5843A 1NE836
1NG241
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DEVICE OPTIONS

Motorola manufactures a complete line of zener diodes. In cases where a non-standard set of specifications is required, the appropriate

device can be selected and ordered from the following device options.

NON-STANDARD ZENER DIODES
SPECIAL VOLTAGE AND TOLERANCE RATINGS

JEDEC "IN type numbers denote a specific Zener voltage, power
rating, and tolerance. For example, JEDEC type 1N4728 is a standard
1 watt diode, rated at 3.3 volts + 10%. A suffix "A” on this type
number indicates a + 5% voltage tolerance

Special Motorola devices, with a choice of voltages and tolerances,
are also available. The following diagram explains the Motorola
coding system:

M XXXX z
Power Motorola Nominal Zener Tolerance
Rating Zener Voltage Diode (%) (ormit for
(Watts) (Voits) +20% units)

4 Characters Max
Excluding Decimal

For example. the code for a special 10 watt Zener diode with a volt-
age of 41 volts and a tolerance of + 1% would be: 10M4121

Following 1s a list of other standard Motorola symbols for special
Zener device orders (X's indicate nominal Zener voltage)

DEVICE
DESCRIPTION

BASIC
MOTOROLA TYPE

MXXXAZS 250 mW Alloy Glass, £5%
MXXXZ5 250 mW Glass, 5%
AMXXXAZS 400 mW Alloy Glass. =5%
4AMXXXZ10 400 mW Glass, +10%
SMXXXZS10 500 mW Surmetic, :10%
1TMXXXZ5 1 Watt Flangeless, 5%
1MXXXAZ10 1 Want Alloy Flangless, +10%
1IMXXXZ10 1 Wan Flangeless, :10%
TMXXXZS5 1 Watt Surmetic, :5%
1.5MXXXZ 15 Watt, :20%
SMXXXZS5 5 Watt Surmetic, £5%
10MXXXAZ5 10 Watt Alloy Stud, 5%
1OMXXXZ10 10 Watt Stud, £10%
S50MXXXAZ10 50 Watt Alloy TO-3, £10%
S0MXXXASZE 50 Watt Alloy Stud, £5%
50MXXXZ 50 Watt TO-3, +20%
S0MXXXSZ5 50 Watt Stud, +5%

For reverse polarities (10 W and 50 W), insert "R before tolerance,
1.e., 50M1105ZR5.

1N5518 thru 1N5546 — This series may be ordered in :2% and
+1% tolerance by adding the following suffix.

C=12% D=11%
For example the 1N6518D would be the same as the 1N5518B
except Vz = 3.3 £1%.

ZENER TYPES
BETWEEN NOMINAL VOLTAGES
MATCHED SETS OF ZENER DIODES

Zener diodes can also be obtained in sets consisting of two or more
matched devices. The method for specifying such matched sets is
similar to the one described for specifying units with a special voltage
and/or tolerance except that two extra suffixes are added to the code
number described above.

These units are marked with code letters to identify the matched
sets and in addition, each unit in a set is marked with the same serial
number which is different for each set being ordered
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r4
QOverall
Power J T T i LTcterance
Rating -

Zener | of set
i Diodes | {+1%)
Motorola |
| Velt Tolerance
Nl‘):;gicnhade?icz?e per devtc? (£%]
acters M {ormit for Code*
(gﬂfﬂ.ﬁf;g:c.n?;| +20% units) {A-Not used

*Code:

B — Two devices in series

C — Three devices in series

D — Four devices in series

E — Five devices in series

F — Six devices in series

G — Seven devices in series

H — Eight devices in series

P — Two devices in parallel {(not recommended)

X — Two devices, one standard polarity, the other reverse pola

ity. {10 and 50 watts only)

ie, 10M512Z5B1 s for two 10 watt zeners, each of 51 volts, +5°
matched to a total voltage of 102 volts £1%.

ZENER CHIPS (MZC)

1. The nomenclature for Zener Chips is as follows

s ea T T
Motorola Zener C=Chip Nominal Series Tolerance
Voltage (A or B) (£%)

BASIC TYPE
MOTOROLA DEVICE
NOMENCLATURE DESCRIPTION
MZCXXAX Zener Chip— A" Series, High Level
MZCXXBX Zener Chip—"B" Series, Low Level

2. Chips are sold in increments of ten (10) only.

3. The pricing formula for between nominal voltages and tight tole
ance zeners shall apply.

4. Chips are not sold as matched sets or clippers

5 A "1 suffix will cause all chips ordered to be supplied in Deka-Pak

ZENER CLIPPERS

Specral clipper diodes with opposing Zener junctions built into the
device are available by using the following nomenclature:

M F4 Zz
Power Nominal Zener Clipper Tolerance for each of
Rating Voltage  Diode the two Zener Voltages
(Watts) {Is not a matching

requirement, Omit for
+20% Units.)
e, 10M20Z210

This nomenclature 1s applicable to all packages and power ratin
as restricted in the above paragraphs.

ORDERING INFORMATION
Order using the above nomenclature or else specify the device typ
nominal voltage and tolerance required.



ZENER and AVALANCHE REGULATOR DIODES

The devices depicted in the accompanying matrix represent a basic profile
of the largest inventoried zener-diode line in the industry. Check the
following features for application to your specific requirements.

Wide selection of package materials and styles:
Plastic (surmetic), for lowest cost
Glass for highest reliability
Metal for highest power
Unencapsulated (chips), for hybrid circuit applications

CHIPS 250 MILLIWATT 400 MILLIWATT 500 MILLIWATT
(25 Mils Squars) {400 mW Package)
de =B Surfs Cathode = Polarity Cathode = Polarity Mark Cathode = Polarity Mark
Mark
b, o
Nomi ~
Zener 5 Glass Surmetic | Surmetic 20|  Glass
Voltage Actual Glass Case 299 Case 51 Case 182 Case 51 | Case 209-01
(Note 6) MZC Size Case 51 (DO-7) DO-35 DO-7 {TO-92) (DO-7) {DO-35)
1.8 MZC1.8B10 MZ4614
2.0 MCZ2.0810 MZ4615
2.2 MCZ2,2810 MZ4616
24 MZC2.4A10 MCZ2.4B10 MZ4e17 1N4370 1NG837A 1NB221 1N5985
27 MZC2.7A10 MCZ2.7810 MZ4618 1N43 71 1NSB39A 1N5223 1N5986
3.0 MZC3.0410 MCZ3.0B10 MZ4E19 1N4372 1NSB41A 1NB225 1N5987
3.3 MZC3.3A10 MZC3.3810 MZ4620 1N746 1N5518 1N5B42A 1NG226 1NG988
3.6 MZC3.6A10 MZC3.6810 MZ4621 1N747 1NS519 1NSB43A 1N6227 1NB989
39 MZC3.9A10 MZC3.9810 MZ4622 1NT748 1N5520 1N5344A 1NG228 1N5990
4.3 MZC4.3410 MZC4.3810 MZ24623 1N748 1N5521 1NSB452, 1N5229 1N5991
4.7 MZC4.7A10 MZC4.7810 MZ4624 1NT7S0 1N5522 1N5846A 1N5230 1N5992
5.1 MZCS.1A10 MZC5.1810 MZ4625 1NT781 1NE523 1NSB47A 1N5231 1N5993
5.6 MZC5.6A10 MZC5.6810 MZ4626 1N752 1N5524 1N5848A 1NS232 1NS994
6.2 MZC6.2410 MZC6.2B10 MZa627 1N753 1N5525 1NSB50A 1N5234 1NS996
6.8 MZC6.8A10 MZC6.8BB10 1N4099 1N754 1NS526 1NS851A 1N5235 1N5996
1NGST
75 MZC7.5A10 MZC7.5810 1N4100 INTSS 1NS527 1NS852A 1N5236 1N5997
1N9S8
8.2 MZC8.2A10 MZC8.2B10 1N4101 IN756 1NG528 1NSB853A 1N5237 1NS998
1N959
8.1 MZC9.1A10 MZC9.1810 1N4103 1N7567 1N5529 1NS855A 1NS239 1NES99
1NSED
10 MZC10410 MZC10810 1N4104 1N758 1NS530 1NSB56A 1N5240 1NE000
1NSE1
" MZC11410 MZC11B10 1N4105 1N962 1N5531 1NSB57A 1N5241 1NG0O01
12 MZC12410 MZC12B10 1N4106 1N769 1N5532 1NG858A 1NB242 1NG002
1N963
13 MZC13A10 MZC13B810 1N4107 1N964 1NG533 1N5B59A 1N5243 1NE003
16 MZC15A10 MZC15810 1N4108 1NSES 1NS5356 1NSBE1A 1N5246 1NB004
16 MZC16A10 MZC16B10 1N4110 1N966 1N5536 1NEB62A 1N5246 1N6005
18 MZC18A10 MZCi8B10 1N4112 1N967 1N5538 1NSBE4A 1N5248 1NG006
20 MZC20A10 MZC20810 1N4114 1N968 1N5540 1NSBEEA 1NS250 1NB007
22 MZC22A10 MZC22810 1N4115 1N96S 1N5541 1NSB67A 1N5251 1NE008
24 MZC24A10 MZC24810 1N4116 1N970 1N5542 1NSE6BA 1NS252 1NE009
27 MZC27A10 MZC27810 1N4118 1NST1 1NE8704A 1N5264 1NB010
30 MZC30A10 MZC30810 1N&120 1INS72 1N5545 1NS872A 1N5256 1NBO11
33 MZC33A10 MZC33810 1Na121 1N973 1N5546 1NS873A 1NB257 1N6012
36 MZC36A10 MZC36B810 1N4122 1N974 INSB74A 1N5258 1N6013
39 MZC39A10 MZC39B10 1N4123 1N975 1NSB75A 1N6259 1NE014
43 MZC43A10 MZC43B10 1N4124 1NOTE 1NS876A 1N5260 1NB015
47 MZC47A10 MZC47810 1N41256 1N977 1NSE877A 1N5261 1NB016
51 MZC51410 MZC51810 1N4126 1Ng78 1NS878A 1NS262 1NB017
56 MZCSEA10 MZCS6810 1N4127 1NS79 1NS879A 1NG263 1NB018
62 MZCE2A10 MZC62B810 1N4129 1NSE0 1NS881A 1N5265 1NE01S
68 MZCEBA10 MZCEBB10 1N4130 1N981 1NSBE2A 1N5266 1NE020
75 MZC75A10 MZC75810 1N4131 1NB82 1NS8B3A 1N5267 1NB021
82 MZCB2A10 MZC82B10 1N4132 1N983 1NSBB4A 1N5268 1NG022
91 MZC91A10 MZC91B10 1N4134 1NgB4 1NEBBEA 1N6270 1NB023
100 MZC100A10| MZC100810 1N4136 1N9BE 1NS887A 1NB271 1NG024
110 MZC110410| MZC110810 1NSBE 1NG8BEA 1INB272 1N6026
120 MZC120A10| MZC120B10 1N987 1NSBBIA 1NB273 1NE026
130 MZC130410| MZC130B10 1N988 1NSB90A 1NB274 1N§027
140 MZC140A10| MZC140B10 1N9B9 1NS891A 1NB275
150 MZC150A10| MZC150810 1NS90 1NEB92A 1NB276 1N6028
160 MZC180A10 MZC160810 1N881 1N5893A 1NE277 1NG029
170 MZC170A10| MZC170B10 1N992 1N5894A 1N5278
180 M2C180A10| MZCi80B10 1NSB95A 1N5279 1N6030
200 MZC200A10| MZC200810 1NS897A 1N5281 1NB031
Chips:

A denotes Iz7 in mA range
B denotes | z7 in 250 KA
L‘? JAN/JANTX avsilable +5% only
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ZENER AND AVALANCHE REGULATOR DIODES (continued)

® Power ratings from 1.4 to 50 Watts
® Breakover tolerances from 1.8 to 200 V in approximately 10% steps
® Available tolerances from 20% (low cost) to as tight as 1% (critical
applications) with off-the-shelf-delivery
® Special selection of electrical characteristics available at low cost due
to high-volume lines (check your Motorola sales representative for
special quotations)
® JAN/JANTX (V) availability
1WATT 1WATT 1 WATT 5WATT T0WATT 50 WATT
b Cathode to Case =
1N3993 Series
Cathode Cathode Cathode Cathode | Anode to Case =
Polarity Mark to Case Polarity Mark | Polarity 1N2970 Series Anode to Case
o)
4
Nominal Surmetic 30 Metal Glass Surmetic 40 Metal Metal Metal
i Csse 59 | / Case 52 Case 59 Cose 17 Case 56 Case 54 Case 58
Voitage {D0-41) {DO-13} (D041} (DO4) To-3) {DO-5)
1.8
20
22
24
27
30
33 1N4T728 1N3821 1NG913 1N5333
36 1N4T729 1N3822 ING914 1N5334
3.9 1N4730 1N3823 1N5915 1N5335 1N3993&R 1N455T&R 1N4549&R
4.3 1N4731 1N3824 1N5916 1N5336 1N3994&R 1N4SS8&R | 1NASS50&R
4.7 1N4732 1N3825 1N5917 1N5337 1N3995&R 1N4559&R 1N4551&R
5.1 1N4733 1N3826 1N5918 1N5338 1N3996&R 1NASE0&R 1N4S52&R
56 1N4734 1N3827 1NS919 1N5339 1N3997&R 1N4S61&R 1N4553&R
6.2 1MN4735 1N3828 1N5920 1NG341 1N3998&R 1N4S62&R 1NASS4&R
6.8 1MN4736 1N3829 1N5921 1N5342 1N3999&R 1N4563&R 1N4S558R
1N3016 1N2970&R 1N2B0S&R 1N3305&R
75 1N&737 1N3830 1N5922 1IN5343 1N4000&R 1N4S64&R 1N4556& R
1N3017 1IN2971&R 1N2B05&R 1N3306&R
8.2 1N4738 1N3018 1N5923 1NS344 1N2972&R 1N2B06&R 1N3307&R
9.1 1N4739 1N3019 1N5924 1NS346 1N2973&R 1N2B07&R 1N3308&R
10 1N4740 1N3020 1N5925 1N5347 1N29748&R 1N2BOB&R | 1N3309&R |
11 1N4741 1N3021 1N5926 1N5348 IN2975&R 1N2809& R 1N3310&R
12 1N4742 1N3022 1NB927 1N5349 1N2976&RA 1N2B10&R 1N3311&8R
13 1N4743 1N3023 1NB928 1N5350 IN2977&R 1N2811&R 1N3312&R
15 1N4744 1N3024 1N5929 1N5352 1N2979&R 1NZB13&R 1N3314&R
16 1N4745 1N3025 1N5930 1INE353 1N2980&R 1N2814&R 1N3315&R
18 1N4T46 1N3026 TNBES31 1NB3E56 1N29B2&R 1N2B16&R 1N3317&R
20 1N4747 1N3027 1N5932 1NG387 1N29B4&R 1N2818&R 1N3319&R
22 1N4748 1N3028 1INB933 1N5358 1N2985&R 1N2819&R 1N3320&R
24 1N4749 1N3029 1INES34 1N5368 TN29BE&R 1N2820&R TN3321&R
27 1N4750 1N3030 1INBO3S 1N5361 1N2988&R 1N2822&R 1N3322&R
30 1N4751 1N3031 1NG936 1N5363 1N29B9&R 1N2B23&R 1N3324&R
33 1N4752 1N3032 1NBO3T 1N5364 1N2990&R 1N2824&R 1N33258R
36 1N47E3 1N3033 1NB938 1INB366 IN2991&R 1N2B25&R 1N3326&R
39 1N4754 1N3034 1N5839 1NG366 TN2982&R 1N2826&R 1MN3327&R
43 1N4755 1N3035 1NG940 NGB 7 1N2983&R IN2827&R 1N3328&R
47 1N4756 1N3036 1NES4T 1NG36E A 1 ] 1N3330&R
51 1N4757 1N3037 1NB942 1N5369 1N2997&R 1N2831&R 1N3332&R
56 1N4758 1N3038 1NB943 1N5370 1N2999&R 1N2832&R 1N3334&R
62 1N4759 1N3039 1NB9Ad 1N5372 1N3000&R 1N2833&R 1N3336&R
68 1N4760 1N3040 1N5945 1NS373 1N3001&R 1N2834&R 1N3336&R
75 1N4TE1 1N3041 1N5946 1NE3T74 TN3002&R 1N2835&R 1N3337&R
B2 1N4762 1N3042 1NG947 1NBE378 1N3003&R 1N2836&R 1N3338&R
91 1N4763 1N3043 1N5948 1NB3?7 1N3004&R 1N2837&R 1N3339&A
100 1N4764 1N3044 1N6949 1N5378 1N3005&R 1N2838&R 1N3340&R
110 1M110Z510 1N3045 1N5950 1N5379 1N3007&R 1N2840&R 1N3342&R
120 1M1202510 1N3046 1NED51 1N5380 1N3008& R 1N2841&A 1N3343&R
130 1M1302510 1N3047 1N5952 1NB381 1N3009&R 1N2842&R 1N3343&R
150 1M1402510 1N3048 1N5953 1N5383 1N301I&R 1N2843&R 1N3346&R
160 1M160Z510 1N3049 1N5954 1NS384 1N3012&R 1N2844&R 1M3347&R
180 1M180ZS10 1N3050 1N59585 1N5386 1N3014&R 1N2845&R 1N3349&R
200 1M2002510 1N3051 1N5956 1N5388 1N3015&R 1N2846&R 1N3350&R

R, RA, & RB = Reverse Polarity Types Available
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ZENER REFERENCE DEVICES

CASE 51 CASE 52

For applications where output voltage must remain
within narrow limits during changes in input voltage,
load resistance and temperature. Motorola guarantees
all Reference Devices to fall within the specified maxi-
mum voltage variations, &V, at the specifically indicated
test temperatures and test current (JEDEC Standard #5),
Temperature Coefficient is also specified but should be

considered as a reference only — not 8 maximum rating.

The low voltage devices are hermetically sealed, all-glass
structure, Includes JAN; JANTX and radiation hardened
device types. These temperature compensated Zener
Reference Diodes have low dynamic impedance and
silicon-oxide-passivated junctions for long term stability.
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AVERAGE TEMPERATURE COEFFICIENT OVER THE OPERATING RANGE
0.01 %/°C 0.005 %/°C 0.002 %/°C 0,001 %/°C 0.0005 %/°C
Test | Test Vz vz vz Vz Vz
vz Current | Temp Device Max Device Max Device Max Device | Max Device Max
Voits | mAde | Points Type Volts Type Volts Type Volts Type Vaits |  Type Volts
EZ& 75 A *1NB21, 0.096 |*1n823, 0.048 [*1N825, 0.019 | *1n827, 0.008 |*1N829, 0.005
1,TX 4.TX 1TX JTX JTX
52& 75 A *1NB21A 0.096 |*1N823A | 0.048 |*1NB25A | 0.019 |*1NB27A |0.008 |[*1NB2SA |0.005
6.4 05 B 1N45ES 0.018 1N4566 |0.024 | 1N4567 | 0,010 | 1N4568 |0.005 | 1N4569 |0.002
05 A 1N4565A | 0,099 1N4566A | 0.050 | 1N4567A | 0.020 | 1N4568A |0.010 | 1N45E8A |0.005
1.0 B 1N45T70 0.048 1N4571 0.024 | 1N4572 | 0.010| 1N4573 |0.005 | 1N4674 |0.002
1.0 A 1N4570A | 0,092 1N45714 | 0.050 | 1N4572A | 0.020 | 1N4573A | 0.010 | 1N4574A | 0.005
20 B 1N4575 0.048 1N4576 | 0.024 | 1N4577 | 0.010| 1N4578 | 0.005 | 1N4579 | 0.002
20 A 1N4576A | 0.099 1N45764 | 0.025 | 1N4577A | 0.020 | 1N4578A | 0.010 | 1N4579A |0.005
4.0 B 1N4580 0.048 1N4581 | 0.024 | 1N4582 | 0.010| 1N4583 |0.005 | 1N45B4 | 0.002
4.0 A 1N4580A | 0.099 1N4581A | 0.050 | 1N4582A | 0.020 | 1N4533A | 0.010 | 1N45B4A | 0.005
8.4 10 A *i1N3154, | 0.130 |+1n3185, |0.065 [*1n3156. [ 0.026 [*1N3157, |0.013
4,TX 4,TX 1TX 3TX
10 c *1N3154A | 0.072 *1N31565A | 0.085 [*1N3156A | 0.034 |*1N3157A | 0.017
0.5 B 1Na775 0.064 1N4776 |0,032 | 1N4777 |0.013 | 1N4778 |0.006 | 1N4778 |0.003
85 05 A 1N4775A | 0,132 1N47764 | 0.066 | 1N4777A | 0.026 | 1N4T78A | 0.013 | 1N4779A |0.007
3 1.0 B 1N4780 0.064 1N4781 | 0,032 | 1N4782 | 0.013 | 1N478B3 | 0.006 | 1N47B4 |0,003
1.0 A 1N4780A | 0.132 1N47814 | 0.066 | 1N4782A | 0,026 | TN47B3A |0.013 | 1N4T7B4A |0.007
75 B “1NB35 0.067 |*1N936 0.033 |*1N937 0.013 |*1N938 0.006 [*1N938 0.003
9.0 7.5 A *1NB35A 0.139 *1N936A | 0.069 |*1N937A | 0.027 [*1NS3BA |0.013 |[*INS3ISA |0.007
75 c *1nN93%8, | 0.184 |*1N936B | 0.092 |*1N9378, | 0.037 |*1N938B, |0.018 |*1N938B, |0.009
4, TX ITX I,TX JEX
9.4 :04 D
(Suffix 1N2163,A] 0.033 1N2166,A| 0.007 | 1N2169,A|0.004
p 10 E 1N2164,A] 0.086 1N2167.A|0.017 | 1N2170.A|0.009
40.2V) F 1N2165.4A] 0.110 1N2168,A[0.023 | 1N2171,A|0.012
7.5 B R LTTE] 0.088 *1N942 0.044 |*1N943 0.018 | *1NS44 0.009 [*1NB45 0.004
1.7 7.6 A "INSA1A 0.081 *1Ng424 | 0.090 [*1N943A | 0,036 |*1NS44A |0.018 |*1N94ASA |0.008
75 c *1N941,8, | 0.239 |*1N9428 | 0,120 |*1N243B, | 0.047 | *1N944B | 0.024 |*1N9485B, (0.012
LTX J,TX J,TX LEX
0.5 G 1N4BOE 0.086 1N4887 | 0.048 | 1N4898 | 0.019 | 1N4BSS | 0.010
05 A 1N4B96A | 0.198 1N4897A | 0.099 | 1N4B9SA | 0.040| 1N4829A | 0.020
1.0 G 1N4500 0.096 1N4901 | 0.048 | 1N4%02 | 0.019 | 1N4SO2 |0.010
1.0 A 1N4900A | 0.198 1N4901A | 0.099 | 1N4902A | 0.040 | 1N4903A | 0.020
128 20 G 1N4S04 0.096 1N4905 | 0.048 | 1N4906 | 0.019| 1N4S07 |0.010
2.0 A 1N4904A | 0.198 1N4905A | 0.099 | 1N4906A | 0.040 | 1N4907A | 0.020
4.0 G 1N4908 0.026 1N4909 | 0.048 | 1N4310 | 0.018 | 1N4911 |0.010
4.0 A 1N4g08A | 0.198 1N4209A | 0.099 | 1N4210A | 0.040 | 1N4911A | D.020
75 G 1N4912 0.096 1N4913 | 0.048 | 1N4914 | 0.019| 1N4915 |0.010
7.5 A 1N4912A | 0.198 1N49134 | 0.099 | 1N4914A | 0.040| 1N4915A | 0.020
0.5 G 1N4916 0.144 1n4s17 | 0.072 [ 1N4s18 | 0.028
05 A 1N49164 | 0.298 1N49174 | 0,149 | 1N4218A | 0.060
1.0 G 1N4919 0.144 1N4920 | 0.072 [ 1N4s21 | 0.029
1.0 A 1N4919A | 0.298 1N4920A | 0.149 | 1N4921A| 0.060
20 G 1N4922 0.144 1N4923 | 0.072 | 1N4924 | 0,029
1.9 20 A 1N4922A | 0.298 1N4923A | 0.148 | 1N4924A | 0.060
4.0 G 1N4925 0.144 1N4926 | 0.072 | 1N4927 | 0.029| 1N4S28 |0.014
4.0 A 1N4925A | 0.298 1N49264 | 0.149 | 1N4927A | 0.060 | 1N492BA | 0.030
7.5 G 1N4929 0.144 1N4930 | 0.072 | 1N4931 | 0.029 | 1N4832 |0.014
7.5 A 1N4929A | 0.298 1N4930A | 0.148 | 1N4231A | 0.060 | 1N4932A | 0.030
Tast Tamperatute Polnts & Non-suffix — Zzp = 16, "A" Suffix — Zz7 = 10
A -55, 0, +25, +175, +100 *Radiation R t Devices Available; to order,
B 0, +25, +75 specify MZB21, A or B in lieu of “1N" prefix.
c -55, 0, +25, +75, +100, +150 Neot L to J or TX devi
D 0, +25, +70
E -55, 0, +125, +75, +125
F -55, 0, +75, +125, +185
G +25, +75, +100




SPECIAL DEVICES (continued)

CASE 41 CASE 63 CASE 87
L] L]
High-Voltage Devices consist of hermetically sealed dis-
crete glass-packaged devices, properly interconnected to
yield higher voltages and encapsulated in a transfer-
molded plastic package. Includes JAN devices, All devices
encapsulated in Case 41, exceptions shown.
CASE 41 — EXCEPT AS NOTED
Referencs | Test Max Voltage Change Reference| Test Max Voltage Change
oy = v 3
tag z ‘.\\"ollﬂ - " Voltage | Current vz 2"0"31 er"“'.
emp. ‘amp.
vz Izt Test Temperstures | Couff. |  Device vz Izt Tost Tomperatures | coeft. | Device
Volts mA |-55 to +25°C+25 to 100°C| %°C Type Volts mA |-55 to +26°C+25 10 100°C| %°C Type
62 1.5 0.050(1) 0.01 1N429 (2) 47 7.5 0.188 0.176 0.005 |i1N4068
0.050(1) 0.01 1N1735 0.075 0.071 0.002 |1N4068A
84 10 0.014(1) 0.002 [*#1N1530 496 0.400 1 0.01 1N1742
0.007 0.001 [#1N1630A(2) 0.200 0.005 |1N1742a
124 7.5 0.10011) 0.01 1N1736 51 0.204 0.191 0.005 1N4069
0.050 0.005 | 1N1736A 0.082 0.077 0.002 |1N4069A
124 10 0.050 0.047 0.005 1NA057 56 0.224 0.210 0.005 1IN4070
0.020 0.010 0.002 | 1N4OSTA 0.090 0.084 0.002 | 1N4070A
146 0.058 0.055 0.005 | 1N4058 62 0.248 0.232 0.005 | IN4071
0.023 0.022 0.002 | 1N4OSBA 0.099 0.093 0.002 | 1n4071A
16.8 0.067 0.063 0,005 | 1N4059 68 5.0 0.272 0.255 0.005 [1Nna072
0.027 0.025 0.002 | 1N4OS9A 0.109 0.102 0.002 | 1IN4072A
185 0.074 0.069 0.005 | 1N4DEO 75 0.300 0.281 0.005 | 1N4073
0.030 0.028 0.002 | 1N40GOA 0.120 0.113 0.002 | 1N4O73A
186 7.5 0.1501(1) 0.01 1N1737 82 0.328 0.307 0.005 | 1N4&074
0.075 0.005 | 1N1737A 0.131 0.123 0.062 | 1N4D74A
21 10 0.084 0.079 0.005 | 1N4061 87 0.348 0.326 0.005 | 1N407S
0.034 0.032 0.002 | 1N40E1A 0.139 0.131 0.002 | IN4O75A
23 10 0.092 0.086 0.005 | 1N4062 21 0.364 0.341 0.005 | 1N4076
0.037 0.036 0.002 | 1N4062A 0.146 0.137 0.002 | 1N4O76A
248 7.5 0.200(1) 0.01 1N1738 100 0.400 0.375 0.005 | 1N4077
0.100 0.005 | 1N1738A 0.160 0.150 0.002 | 1N4077A
27 10 0.108 0.101 0.005 | 1N4063 106 2.6 0.420 0.394 0.005 | 1N40O78
0.043 0.041 0.002 | 1N4DE3A 0.168 0.158 0.002 | 1N4O78A
30 10 0.120 0.113 0.005 | 1N4064 110 0.440 0.413 0.005 | 1N4079
0.048 0.045 0.002 | 1N4064A 0.176 0.165 0.002 | 1N4079A
31.0 7.5 0.2501(1) 0.01 1N1739 120 0.480 0.450 0.005 | 1N40BO
0.125 0.006 | 1N1739A 0.192 0.180 0.002 | 1N40BOA
33 10 0.132 0.124 0,005 | 1N4065 130 0.520 0.488 0.005 | 1N4D81
0.053 0.050 0.002 | 1NAOGSA 0.208 0.195 0.002 | 1N4O81A
37 7.6 0.148 0.139 0.005 | 1NA4066 140 0.560 0.525 o.005 | 1n4082
0.069 0.056 0.002 | 1N40GBA 0.224 0.210 0.002 | 1N40824A
37.2 0.30011) 0.01 1N1740 150 0.600 0.563 0.005 | 1N40B3
0.150 0.005 | 1N1740A 0.240 0.225 0.002 | 1N4083A
43 0.172 0.161 0.005 [ 1N4067 176 0.700 0.656 0.005 | 1N4084
0.069 0.065 0.002 | 1N4DE7A 0.280 0.263 0.002 | 1N4084A
434 0.350(1) 0.01 INT741A 200 0.800 0.750 0.005 | 1N408B5S
0.175 0.006 | 1N1741A L 0.320 0.300 0.002 | 1N40B5A

(1) These devices are tested at the following temperatures: -55°, +259, and +100°C,

(2) Available as JAN devices.
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SPECIAL DEVICES

Precision Reference Diodes. Designed, manufactured and tested for
ultra- high stability of voltage with time and temperature change. Use of
special measurement equipment and voltage standards provide calibration
directly traceable to the National Bureau of Standards.

CASE 51

= S5 S = i
Temperaturs CERTIFIED VOLTAGE TIME STABILITY WE! 1000 HOURS OF EEMTIDN {Parts/Million Change)
Stability <5 PPM/1000 HR <10 PPM/1000 HR | <20 PPM/1000 HR | <40 PPM/1000 HR | <100 PPM/1000 HR
Reforence | Test Change Change Change Changa Change
Voitage |Current| OP Temp | Devica uv Davice m' Device ' Device m Device w
Volts mA |2Vz (mV)| Range ®C | Type Max | Type Max | Type Max | Type Max Type Max
6.2 5% 7.5 25 25,75,100 | MZ605 30 MZ610 60 MZez0 120 MZE&40 240
8.4 & 5% 10 3.5 25,775,100 | MZBOS 45 MZB810 20 MZB20 180 MZBa0 360
6.35 : 5% 7.5 2.5 25 wo 100 1N4BSE 64 1N4893 127 1N4B91* 318
6365:86%| 7.5 5.0 -56 o 100 1N4BOEA 64 1N4893A 127 1N4g891A* | 318
6.35 1 8% 7.5 5.0 25 to 100 1NaB94 64 1N4B92 127 1Na890* ae
6.35 + B% 7.5 10 -55 10 100 1N4BSAA 64 1N4892A 127 1N4BB0A* ae
6.2-6.85 1.5 3.0 25 to 100 1N3502 636
6.2-6.6 7.5 6.0 25 w0 100 1N3504 127 1N 3503 318 1N3501 636
*< 50 PPM time stability on these devices.

Amplifying Requlator Diodes. Designed for use in regulated

power supplies as a combination voltage reference element and
error voltage amplifier, providing temperature compensation
for excellent reference voltage stability. Available with either
PNP or NPN transistors by adding either P or N Suffix to

part number.

ELECTRICAL CHARACTERISTICS (177 = 5.0mA, Vogp =30V)

CASE
21201

mo

PHP

Tol

VREF
Valts

+%

Test Temp
i -

VREF
Volts

Dovice
Type

6.8 10

0, +25,+75

0.051
0.025
0.010
0.005

MCATI911
MCA1912
MCA1913
MCA1914

6.8

5.0

-55, 0, +25,
-55, =100

0.105
0.052
0.020
0.070

MCA1921
MCA1922
MCA1923
MCA1924

5.0

-56, 0, +25
+75,+100,+150

0.139
0.069
0.026
0.013

MCA1831
MCAT832
MCA1833
MCA 1934

8.6 10

0, +25, +75

0.060
0.030
0.012
0.006

MCAZ011
MCAZ2012
MCAZ014
MCA2014

86

5.0

-55,0, +25
+75, +100

0.124
0.062
0.024
0.012

MCA2021
MCA2022
MCA2023
MCA2024

8.6

Veer

5.0

-55,0, +25
+75,+100,+150

0.164
0.082
0.032
0.016

MCA2031
MCA2032
MCAZ033
MCAZ2034

9.6 10

0, +25, +75

0.071
0.0385
0.014
0.007

MCA2111
MCAZ2112
MCA2113
MCAZ2114

9.5

5.0

-55, 0, +25
-75, +100

0.147
0.073
0.028
0.014

MCA2121
MCA2122
MCA2123
MCA2124

5.0

-55, 0, +25
+75,-100,+150

0.194
0.097
0.038
0.019

MCA2131
MCA2132
MCA2133
MCA2134

Yau 11 10

0, +25, +75

0.082
0.041
0.016
0.008

MCA2211
MCA2212
MCAa2213
MCA2214

-85, 0, +25

+75, +100

0.170
0.085
0.024
0.017

McAaz2221
MCA2222
MCA2223
MCA2224

-55, 0, +25
+75,+100,+150

0.225
0.112
0.044
0.022

MCA2231
MCA2232
MCA2233
MCA2234

4-81

Field-Effect Current Regulator Diodes. High
impedance diodes providing a constant current
output over a wide range of applied voltages.
For applications in instrumentation and pro-

tective circuitry,

Glass

Case 51

Do-7

Reg. Current Knee Imp Limiting
p ZK Voltage
evy=25V evk=60 =08lp

mA Device Ma Volts
Nom Type Max Max
0.22 1N5283 2,75 1.00
0.24 1NG284 2.385 1,00
0.27 1N5285 1.95 1.00
0.30 1M 5286 1.60 1.00
0.33 1N5287 1.35 1.00
0.39 1NS288 1.00 1.05
0.43 1NS5289 0.870 1.08
047 1N5290 0.750 1.05
0.56 1N5291 0.560 1.10
0.62 1NS292 0.470 1.13
0.68 1NS293 0.400 1.18
0.78 1N5294 0.335 1.20
082 1N5295 0.290 1.25
0.91 1N5296 0.240 1.29
1.00 1N5297 0.205 1.35
1.10 1NE298 0.180 1.40
1.20 1N5299 0.155 1.45
1.30 1NS300 0.135 1,50
1.40 1N5301 0.1185 1,58
1.50 1NS302 0.105 1.60
1.60 1N5303 0.092 1.65
1.80 1N5304 0.074 1.76
2.00 1IN5305 0.061 1.85
2.20 1N5306 0.052 1.95
2.40 1NS307 0.044 2.00
2.70 1N5308 0.035 2.18
3.00 1NS209 0.029 2,25
3.30 1N5310 0.024 3.35
3.60 TNS311 0.020 2,50
3.90 1ING312 0.017 2,60
4,30 1NS313 0.014 2,78
4,70 1NGE314 0.012 290
0.5:0.3 MCL1300 0.500 1.00
1.0£0.6 MCL1301 0.200 1.50
2.0:0.6 MCL1302 0.100 2.00
3.0:06 MCL1303 0.050 2.00
4.0£0.6 MCL1304 0.025 2.50




SPECIAL DEVICES (continued)

Low Voltage Regulators

High-conductance silicon diodes designed as stable

ELECTRICAL CHARACTERISTICS

(T A = 256°C unless otherwise noted).

forward-reference sources for transistor amplifier biasing Forwerd "
and similar applications. Available in high reliability glass Reference | g Current
construction or economic plastic packaging. Voitage IR@VR | Device
Min | Max | IemA | pA Volits Type Case
063 | 0.71 10 10 | 5.0 | M22360 59
Surmetic
124|138 | 10 10 | 5.0 | MZ2361 51
Surmetic
190|210 | 10 10 | 5.0 | M22362 51
os8| 070 | 1.0 0.1 | 4.0 | .4M.64FR10 | Glass
1.29 | 1.43 10 .4M1.36FR5
CASE 51 CASE 59 133) 139 | 10 4M1.36FR2
{e0-7) 194|214 | 10 .4M2.04F R5
2.00| 208 | 10 .4M2.04FR2
058|070 | 1.0 1NB16
Current Limited Temperature Compensated Voltage
Reference Diodes
Voltage reference element with inherent temperature compensation and current regulation resulting in excellent
reference stability over temperature excursions and wide variations of input voltage.
Specifications in the following table are given for an input of 31 volts. Devices differ specifically in temperature
as shown in AVREF.
ZREF AVREF
VREF lin Input @ @Vj, = 31 Volts
e Vin e [1mpedance | tin=4.0mA -55°C,+25°C.+100°C
Vin = 31 Volts |Vjp =31 Voits| mq Ohms Devics
i “Min | Max | Min Max Max Type
6.08 672 |12 | 75| 3.2 | 48 0.2 50 0.010 MCLTC6010
6.08|6.72 |12 | 75| 3.2 | a8 0.2 50 0.025 MCLTC6025 CASE 181-02
6.08 672 |12 | 75| 3.2 | a8 0.2 50 0.050 MCLTC6050
6.08|6.72 |12 | 75| 32| a8 0.2 50 0.100 MCLTC6100

Tuning Diode Regulator

Highly reliable temperature compensated monolithic integrated circuit voltage stabilizer designed for use in television
and FM radios that use variable capacitance diode tuners.

AVZ
vz aT Zz
Volts iz Mv/°C Ohms Pp Device
Min/Max mA Min/Max Max mw Type
31/36 18 -31/+1.56 25 625 MVS460

CASE 182-01

Dual Diodes

Dual diodes designed for use in low cost biasing, steering and voltage doubler applications including series, common
cathode and common anode diodes.

V(8R) @ l{gR) I @ vy VE @| I [Cyp=0 | t
Voits HA Voits pF ns Devica

Min A Max Voits | Min/Mex | mA | Max Max Type Description
100 100 0.1 50 |0.67/0.82 10 1.5 4.0 MSD6100 Switching

50 100 0.1 40 | 0.67/0.82 10 2.0 10 MSDB101 Discrimmator
70 100 0.1 50 | 0.67/1.0 10 3.0 100 MSD6102 | Common Cathode
70 100 0.1 50 —/1.0 10 8.0 100 MSD6150 | Common Cathode
100 100 0.2 50 | 0.67/0.82 10 1.5 15 MSD7000 Series

CASE 29
(TO-92)
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TRANSIENT SUPPRESSORS

POWER TRANSIENT SUPPRESSORS

Transient suppressors designed for applications requiring protection of voltage sensitive
electronic devices in danger of destruction by high energy voltage transients. Select from
standard factory available types or design the suppressor to meet specific needs by paralleling
cells. For specific options, i.e., non-standard voltages, higher power capacity, and package
configurations, consult factory.

.4
T H
1
' 4
g 1o 20 30 40 50 60
Tirna —={mah
CASE 60-02 CASE 119
Ir
VR Reverse vz vz VE
Operating Voltage | Current Breakdown Voltage Clamping Voltage Forward Voltage
e e @
Nom Min Izt Max Ipp Ig
Vde | VIRMS) pA Volts mA Volts Amp Volts Amp | Device Type | Case
14 10 50 16 04 1.25 1.5 10 MPZ5-16A 119
14 10 16 0.4 1.25 MPZ5-168
28 20 32 0.2 1.25 MPZ5-32A
28 20 32 0.2 1.25 MPZ5-328
28 20 32 0.2 1.25 MPZ5.32C
165 117 180 0.03 1.14 MPZ5-180A
165 117 180 0.03 1.14 MPZ5-1808
165 117 180 0.03 1.14 MPZ5-180C
30.5 21.5 5.0 33 1.0 47.5 32 2.0 100 |MZ5555 60-02
40.3 28.5 43.7 63.5 24 2.5 MZ5556
49 34.5 54 78.5 12 2.8 MZ55657
175 124 191 265 5.7 3.5 MZ5558
Power Rectifier/Power Surge Suppressor
. .. designed for applications requiring a low voltage rectifier with reverse avalanche char-
acteristics or for use as a reverse power transient suppressor. Developed to suppress transients
in the automotive system, this device operates in the forward mode as a standard rectifier
or reverse mode as a power zener diode and will protect expensive mobile transceivers,
radios and tape decks from over-voltage conditions.
VF
By R Instantaneous H{RMS)
Breakdown Voltage | Reverse Current | Forward Voltage | Forward Current Davice Type
@Ig = 100 mA evg=20V @ip=79A Max
Volts Max A Volits Amp
32 50 1.1 924 MR2525,R

CASE 296-03

Polarity: Standard polarity is cathode to case — MR2525
Reverse polarity is anode to case and is designated by an
"R suffix — MR2525R
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From tiny, lead-mounted, low-current rectifiers to powerful multi-cell
units with near-thousand-amp capacity; from single-phase, half-wave
devices to three-phase circuits; from conventional diode junctions to
special-purpose units for specific applications, Motorola‘s extensive line
of rectifiers satisfies every possible requirement for electronic equipment,
Moreover, volume production unmatched in the industry offers low-cost
selection potential,

TABLE OF CONTENTS

General Purpose Rectifiers

Low and Medium Current 4-87

Single-cell rectifiers with forward current ranging from 1A to 50A and reverse voltage ratings
up to 1000 volts.

High Current 4-88

Multi-cell devices with up to 700 A/600 V off-the-shelf ratings and even greater current and
voltage capability on a custom basis.

Rectifier Bridges and Circuits

Low-to-Medium Current 4-89

A variety of packaging methods yields current ratings up to 30 A and reverse-voltage ratings
to 1000 V.

High Current 4-90

Single-phase and three-phase bridges and circuits with current ratings up to 650 A,

Special Purpose Rectifiers

Fast Recovery Devices 4-91

For circuit applications requiring switching times from 200 to 1000 nano-seconds. Current
rating up to 50 A,

Hot Carrier Devices 4-92

For high-frequency power supplies demanding switching times of less than 10 nano-seconds.
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The following index reflects the devices characterized
in this section. To locate the exact page number, see

Catalog Index(Page 7-1 ).

INDEX

1N248B
1M2498
1N250B
1N1183
1N1183A
1N1184
IN11B4A
1N1186
IN11B6A
1N1188
1N1188A
1N1190
1N1190A
N1191
1N1192
iN1194
1N11964
1N1198A
1N1199,A
1N1200.A
1N1204.A
1N1206,A
1N3208
IN3208
1N3210
1N3212
1N3214
1N3491
1N3492
1N3493
1N3495
1N3659
1N3660
1N3661
1N3663
1N3879
1N3880
1N3881
1N3883
1N3889
1N3890,JAN,ITX
1N3891.JAN,JTX
1N3BS3,JANJTX
1N3899
1N3900
1N3901
1N3903
1N3909
1N3910,JANITX
1N3911,JANITX
1N3913,JAN ITX
1N3988
1N3920
TN4001
1N4002
1N4003
1N4Q0S
1N4005
1N4DOE
1N4007
1N4719
1N4720
1N4T721
1N4722
1N4723
1N4724
1NA4T25
1N4933

1N4834
1N4835
1N4836
1N4337
1N45987

1N4998
1N4999
1N5000
TNS001
1NS002

1N5003
TNE817
1NEB18
1N5820
1NEB21
1N5823

1NG824
TN5826
1NG827
1NGB29

1N5830
1NBB32
1NGB33
BYWE0
BYWE1
BYWE2
BYWG4
BYWGE
BYWEGSE
MBR1520
MBR2520
MBR2530
MBRA4020FF
MBR4030
MBR4030PF
MDA100
MDAT01
MDOATD2
MDAT04
MDA 106
MDA108
MDAT10
MDABOD
MDAB01
MDAB02
MDAS04
MDAB0S
MDA92042
MDAS20A3
MDA9Z0A4
MDAZ2046
MDAS20A7
MDA922-2
MDA922-3
MDAS22-4
MDAS22-6
MDA922-7
MDAS22-8
MDA922-9
MDADS421
MDAS42-2
MDAS42-3
MDA942-5
MDAS42-6
MDAST70-1
MDAS70-2
MDAS70-3
MDAS70-5
MDASED-1
MDAS80-2
MDA980-3
MDASB0-5
MDASB0-6
MDAZ90-1
MDASS0-2
MDA990-3
MDAS90-5
MDAS90-6
MDAT200
MDA1201
MDA1202
MDA1204
MDAGE93
MDA1206
MDA3500
MDA3S501
MDA3502
MDA3504
MDA3506
MDA3S08
MDA3S10
MDABES3
MR2E0-1
MRA250-2
MR250-3
MR250-4
MR250-5
MRA328
MR330
MR33
MRE00
MREBOT
MRE02
MRAE04

MR506
MRG08
MRE10
MR750
MR751

MR752
MR 754
MRA756
MRAB00
MRARBE01

MRB02
MABO4
MRABO06
MRB10
MRE11
MAB12
MRAB14
MRAB16
MRA817
MRA818

MRB20
MRAB21
MRB22
MRB24
MRB26
MRB30
MRAB31
MRB832
MRB34
MRAB36
MRB50
MABS51
MR852
MRB54
MRE56
MRBE0
MRBE61
MRBE2
MRA864
MRAB66
MRB870
MRBT1
MREB72
MRE874
MRB76
MR1-1000
MR1-1200
MR1-1400
MR1-1600
MR1120
MR1121
MR1122
MR1124
MR1126
MR1128
MRA1130
MR 1366
MR1376
MR 1386
MR 1396
MR 20005
MR20015
MR20025
MR 20045
MR 20065
MR 20085
MR20105
MR2500
MR 25005
MRA2601
MRA25015
MRA2502
MR25025
MRA2504
MR 26045
MRA 2506
MRA 26065
MR 2508
MR2E08S
MR2510
MRA25108
MR2525
MR2525R
MRS5005
MRAB010
MRBO20
MRAB040
MRA133
MRAA1338
MR A333
MR A3338
MRA163
MRAA1638
MRA3E3
MRA3G3IE

1.0 3.0 6.0
Case 59-04 60 70 267 194
Plastic Metal Meral Plastic Plastic
VRRM
Volts
50 1N4001# 1N4719 1N4997 | MRS500 | MR750
100 1N4002+ 1N4720 1N4998 | MR501 | MR751
200 1N4003F | 1N4721 1N4999 | MR502 | MR752
400 1N4004F 1N4722 1N5000 | MR504 | MR 754
600 1N4005# 1N4723 1N5001 | MRS06 | MR756
800 1N4006F | 1N4724 1N5002 | MR508
1000 1N4007# | 1N4725 1N5003 | MR510
IEsm 30 300 300 100 400
(Amps)
T @ Rated Ig 75 75 75 95 60
(°c)
Tc @ Rated I
°c)
Ty (Max) 175 175 175 175 175
(°c)

¥ Package Size: 0.120" Max Diameter by 0.260"" Max. Length
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Low and Medium Current

Wide variety of low-cost devices to fit any mounting requirements.
These lines are also available with anode-to-case connection by adding “R”
suffix to the standard part number.

iENERAL PURPOSE RECTIFIERS

lp AVERAGE RECTIFIED FORWARD CURRENT (Amperes)

12 15 20 25 30 35 40 50
245 42A 42A 283-01 283.-01 193-03 43 43 42A 42A 43-04
{DO4) (DO-5) (DO-5) (DOD-4) (DO-4) Low-Cost (DO-21) (DO-21) (DO-5) {DO-5) Metal
Metal Metal Metal Low-Cost | Low-Cost Plastic Pressfit Metal Metal Metal
Plastic Plastic l
E 'Y
MR1120 1N3208 1N248B MR2000S | MR2500S | MR2500 1N3491 1N3659 1N1183 1N1183A | MR5005
1IN1199,A 1N1191
MR1121 1N3202 1N2498 | MR2001S | MR2501S MR2501 1N3492 1N3660 1N1184 1IN11B4A | MR5010
1N1200.A 1N1192
MR1122 iN3210 1N250B | MR2002A | MR2502S5 MR2502 1N3493 1N3661 1N1186 1N11B6A | MRS5020
1N1202.A 1IN1194
MR1124 1N3212 1N1196 MR20045 MR 25045 MR2504 1N3495 1N36E3 1N1188 1N118BA MR5040
1N1204 A 1N1196A :
MR1126 1N3214 1N1198A | MR20065S | MR2506S MR2506 MR328 IN1190 1N1190A
1N1206A 1N3214
MR1128 MR20085 | MR2508S MR2508 MR330
1N3988
MR 1130 MR20105 | MR25108 MR2610 MR331
1N39980
300 250 350 400 600 400 30 400 400 800 600
150 150 150 150 150 150 130 100 140 150 150
190 175 175 178 190 190 195
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High-Current Multi-Cell Rectifier Diodes

Multi-Cell construction, with matched cells, for excellent thermal

management and highest reliability. Normally available with cathode
connected to case. Add “R” suffix to type number for reverse polarity.

lo, AVERAGE RECTIFIED FORWARD CURRENT

50A 100A 450A 700A
0 o' e, )
Case 128 <Q)
io:
VRRM
(Volts) Casa 100 Case 167 Case 189 Case 135 Case 136
300 MR1205FL | MRI215FL | MR1815SL |MR1245SL,FL| MR1265FL
600 MR1209FL | MR1219SL | MR1819SL |MR1249SL,FL| MR1269FL
IFSM
(Amp) 800 2000 2000 8000 1200
TetSalo 150 136 135 150 150
Ty(Max)
g 190 190 190 190 190
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RECTIFIER BRIDGES and CIRCUITS

Low -To-Medium Current

Single-phase rectifier bridges with a wide variety of packaging options.
Standard devices are made with general-purpose rectifiers, but similar
configurations can be made with special rectifier-cells (i.e., fast recovery
cells) on special order.

Io, DC OUTPUT CURRENT (Amperes)
1.0 1.0 20 4.0 8.0 12 30 35
Cawe | 70801 |31201 (1] 31201 | 117 (1 |20801 (2)| 117 |29801(2) [17901(11]17902{1) | 309
VRRM
Volts
50 MDAS20A2 | MDA100A | MDAZ00 | MDA970-1| MDAB0D | MDAS70-1] MDA1200 | MDASEO-1{ MDAS90-1 | MAASE00
100 | MDA9Z0R3 | MDAT01A| MDAZOT | MDAS70.2| MDABOT | MDAS70-2] MDA1201 | MDA9BO2| MDASS0-2 | BVRET |
200 MDA920A4 | MDA102A | MDA202 | MDA970-3| MDA802 |MDAS70-3| MDA1202 | MDA980-3 | MDASS0-3 e g
400 | MDAS20A6 | MDA104A| MDA204 |MDAS70-5| MDAB04 | MDAS70-5| MDA1204 | MDA980-5| MDASS05 o g,
600 |MDAS20A7 | MDA106A| MDAZ06 MDAB0S MDA1206 | MDA9806 | MDAS90-6 | MOA3S06
MDA3508
800 MDA108A| MDA208 BYW6ES
1000 MDA110A| MDAZ10 MDA3510
IFsm
omi 32 a5 60 100 300 100 300 300 300 400
Ta@Ratedig
s 75 55 55 2%
Tc@Rated|
e 100 55 100 55 55 56
°c)
TJ:"::]"’ 175 150 175 150 178 150 178 175 175 178

(1) Lead Frame Assembly
{2} Discrete Diode Assembly Utilizing Metal Cased Rectifiers
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High-Current Multi-Cell Rectifier Circuits

Multi-cell full-wave rectifier circuits and bridges with up to 650 A
current carrying capacity.

lp. AVERAGE RECTIFIER FORWARD CURRENT (Forced Convection at 1500 LFM)

300 A 600 A | 650 A
Single-Phase | Single-Phase | Three-Phase | Three-Phase | Single-Phase |Single-Phase [Three-Phase
Full-Wave | FullWave |Full-Wave | FullWave |FullWave [|Full-Wave li-Wave | Full-Wave
Circuit Center Tap Bridge |Center Tap | Bridge |Center Tap Bridge  |Center Tap Bridge
Case 154A 155A 154 155 156A 157A 156 187
VRRM ﬂ ﬁ Ef ﬁ
{Volts)
300 MRA133 | MRA133B | MRA333 | MRA3338 | MRA163 | MRA1638 | MRA363 | MRA363B
IFsm
(Amps) 3000 3000 2000 2000 6000 6000 5000 5000
lo
Free Convection 75 75 75 75 125 125 150 150
(Amps)
TA © Rated Ig
{1500 FLM or
i i 75 75 75 75 75 75 75 75
(°c)
T-'I?:;"' 150 150 150 150 150 150 150 150
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Fast Recovery Rectifiers

... available for designs requiring a power rectifier having maximum switching times
ranging from 200 ns to 750 ns. These devices are offered in current ranges of 1.0 to 50
amperes and in voltages to 600 volts. Higher voltages are available upon request,

but a necessary trade-off against switching speeds results. Reverse polarity {anode to
case) obtained by adding an “R" suffix.

lg. AVERAGE RECTIFIED FORWARD CURRENT (Amperes)
1.0 3.0 5.0 6.0 12 20 30 40
Case 59-04 60 70 267-01 194 56-02 257 42A
Plastic Metal | Metal Plastic Plastic (DO-4) {(D0-5) {DO-5)
Metal Metal Metal
VRRM
(Volts)
50 1N4933F] MRB10 | MRS30 | MABOO | MRB50 | MR910 | MR820 | 1N3879 [IN3889 [IN3899 | 1N3909 |MRBEO | MR870
100 1N4934%| MRB11 | MRB31 | MRBO1 | MREB51 | MROT1 MR821 | 183880 |1N3890 |1N3900 | 1N3910, |MRBE1 | MRE71
JANJTX JANJTX
200 |1N4935%| MAB12 | MR832 | MRB02 | MR852 | MR912 | MR822 | IN3881 |1N3891 [IN3901 [1N3911, [MRB62 | MR872
: JAN JTX JAN JTX
400 MRB804 | MR854 | MRO14 | MRB24 | IN38B3 |1N3893, 1N3903 | 1N3913, |MRB864 | MR874
JAN JTX JAN JTX
600 lm’?* MR816 | MR836 | MRBDO6 | MR856 | MR916 | MRB26 MR1366|/MR 1376 MR 1386 |MR 1396 |MRB66 | MRB76
800 MR817 MR917
1000 MR818 MR918
'Fsm 30 30 100 100 100 100 300 150 200 250 300 350 400
{Amps)
Ta@Ratedlg| 75 75 90" 90° 55*
©c)
Tc@Ratedig 100 100 100 100 100 100 100 100
(°c)
T‘,'tomm 150 150 150 150 175 175 175 150 160 150 150 160 160
C)
tr 0.2 0.75 0.2 0.2 0.2 0.75 0.2 0.2 0.2 0.2 0.2 0.2 0.2
(us)

Must be derated for reverse power dissipation. See Data Sheet.
*ackage Size: 0.120" Max Diameter by 0.260" Max Length.
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Hot Carrier Rectifiers

... Schottky barrier devices, ideal for use in low voltage, high frequency power supplies
and as free-wheeling diodes. These units feature very low forward voltages and switching
times estimated at less than 10 ns. They are offered in current ranges of 0.5 to 5.0
amperes and in voltages to 30. Reverse polarity (anode to case) is not available.

lg. AVERAGE RECTIFIED FORWARD CURRENT (Amperes)
0.5 1.0 3.0 30 | 50 15 i 25 40
Case 5102 | 59-04 267 60 245 257 4302
Glass ;| Plastic,| Plastic Metal (DO-4) (DO-5) (DO-21)
Metal Metal Metal
VRRM
{Volts)
20 mBR020| 1N5817 | 1N5820| MBR320M|1N5823| 1NS826| MBR 1520 1N5820| MBR2520] 1N5832] MBR4020|MBRA020PF
30 MBRO030| 1N5818 | 1N5821| MBR330M|1N5824 | 1N5827|MBR12530| 1N5830] MBR2530] 1N5833| MBR MBR4030PF
IFsm
{Ames) 5.0 100 500 500 500 500 800 800 800 800 800
:Tc@and'o 85 80 85 80 75 ] 50
{°c)
Ta=75°C
PC Board 126
Mount
2T @fated|
i %0 95 90 80
M
T":‘,‘;’d 125 125 126 125 125 126 125 125 125 125 125
':‘::’: ffo@ 0.50 0.55 050 |45@5A | 037 047 0.55 0.46 0.55 0.55 0.63 063

*Values are for the 30 Volt units. The lower votlage parts provide lower limits.
Must be derated for reverse power dissipation. See Data Sheet,
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High Voltage Diodes and Stacks

. . . low-current, high-voltage diodes and stacks in current ranges of 250 mA
to 1.0 ampere and in voltages from 1000 to 5000 volts.

250 mA High Voltage Diodes
Case 169-02
Plastic
VRRM
(Volts)
1000 MR250-1
2000 MR250-2
3000 MR250-3
4000 MR250-4
5000 MR 250-5
IFsm
(Amps) &
Ta @ Rated Ig
(°c) 2
Ty (Max)
(°c) e

Low Voltage Rectifiers

... for low voltage applications to suppress
reverse power transients.

Avalanche Rectifiers

Case 269-03
VRRM
(Volts)
23 MR2525
23 MR2525R
BV
(Volts) 2432
IFsm
{Amps) 600
Tc @ Rated Ig 150
(°c)
T (Max) 175
(°c)
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1.0 Ampere Television Damper Diode
Case 59-04
Plastic
VRRM
(Volts)
1000 MR 1-1000
1200 MR1-1200
1400 MR 1-1400
1600 MR1-1600
IFsm
(Amps) 30
TA @ Rated Ig
(°c) 75*
T, (Max)
(°c) 175
ter
(us) 25
*Must be derated for reverse power
dissipation. See Data Sheet.

Solid-StateMercury Vapor Tube Replacements

Case - T e INCHES
28603 "R~ 71 oM WIN_T MAX
10.5 10.625
B[ 2185 | 2.225]
E 405 1.470]
“E- | A .490 | 0.510
L= E 0.750 BSC
F 0.744 BoC |
=11 X X
VREM %J b4 llf 2 0.562 BSC |
(Volts) “Le Y "Eu| i
30,000 MDABEI3
lglAmps) 5.0
Igsm (Amps) 400
Ta @ Rated Ig
(°c) 75
Ty (Max)
(°c) 176
VE@ip=20A
(Volts)
(Pulse Width 10 ms, 38

< 1% Duty Cycle)

MDAB72A, MDABT5A, Mercuty Vapor
Tube Replacements Available. Consult Factory.







and TRIGGERS

SILICON CONTROLLED RECTIFIERS (SCRs) AND
TRIACs
(0.8 to 80 Amperes; 15 to 800 Volts)

Motorola’s extensive line of thyristors consists of two generic component
categories — SCRs and Triacs. Within each of these categories are two basic packaging
divisions, plastic and metal — plastic for lowest cost and metal hermetically sealed
packages for applications requiring highest reliability. Combined, these divisions
include a large number of individual devices covering a forward-current range from
0.8 to 80 Amperes and a blocking voltage range from 15 to 800 Volts.

But the availability of devices for a wide range of current and voltage require-
ments doesn’t begin to tell the whole story. For within the large selection of different
series numbers are device families with characteristics designed for specifically
designated applications. Here are some examples of preferred device families for the
more high-volume applications, and for special unique purposes.
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N{D

1M5159
1N5160
1NG758,A
1N5759,A
1N5760,A
1N5761,A
1N5762,A
1N5779
1NS780
1NE781
1N5782
1M5783
1N5784
15785
1N5786
1N5787
1N5788
1NS789
1N5790
1N5791
1N5792
1N5793
2ZNG81
2NG82
2N683
2NEB4
2N685
2N686
2N687
ZNGB8
2NGB9
2NGS0
2NG91
2NB92
2N1595
2N1596
IN1597
IN1598
2M1599
2N1842,A
2N1843,A
2N1B44,A
2N1845,A
2N 1846 A
2N1847,A
2N1848,A
2N1849 A
2N1850,A
2n2322
2N2323
2N2324
2N2325
2N2326
2N2327
2N2328
2N2329
2N2573
2N2574
2N2575
2N2576

2N2677
2N2578
2N2579
2N2646
2N2647
2N2687
2N2688
2N2689
2N2690
2N3870
2N3871
2N3872
2N3873
2N3896
2N3897
2N3898
2N3B99
2N3980
2N4167
2N4168
2N4169
2N4170
2N417
2N4172
2N4173
2N4174
2N4183
2MN4184
2N4185
2N4 186
2N4187
2n4188
2N4189
2N4190
2N4199, JAN
2N4200,JAN
2N4201 JAN
2N4202,JAN
2N4203,JAN
2N4204,JAN
2N4212
2N4213
2N4a214
2Na215
2N4216
2Na217
2N4218
2N4218
2Na441
2N4442
2N4443
2N4444
2N4851
2N4852
2N4863
2N4870
2N4871
2N4948
2N4949
2NS060

The following index reflects the devices characterized in this section, To locate the exact page number, see Catalog Index(Page 7-1 ).

fa\

2N5061 2N6169
2N5062 2ZNE6170
2NG063 2NB171
2N5064 2N6172
2NG164 2NE173
2NG165 2ZNG174
2N5166 2NG236
2N5167 2NE237
2N5168 2NE238
2NS169 2NG239
2N5170 2NG6240
2N5171 2N6241
2ZN5431,JAN 2N6342.A
2N5441 2N6343.A
2N5442 2NG344,A
2N5443 2NB6345 A
2N5444 2NG346.A
2N5445 2N6347.A
2N5446 2N6348,A
2NS567 2N6349 A
2N5568 2NG394
2N5569 2NG395
2N5570 2N6396
2ZNG571 2NB397
2N5572 2N6398
2N5573 2NE392
2N5574 2NG400
2NB027 2NG401
2N6028 2NG402
2NGD68,A.B 2NE6403
2N6069,4,B 2NG404
2N6070,A,B 2N6405
2N6071,A.B MAC10-1
2NG072,A.8 MAC10-2
2N6073,4,B MAC10-3
2N6074,4,8 MAC10-4
2N6075,A,8 MAC10-5
2N6116 MAC10-6
2N6117 MAC10-7
2N6118 MAC10-8
2N6145 MAC11-1
2NG146 MAC11-2
2NG6147 MAC11-3
2NB151 MAC11-4
2NG152 MAC11.5
2N6153 MAC116
2NE6154 MAC11-7
2N6155 MAC11-8
2NE156 MAC35-1
2NE157 MAC35-2
2NG158 MAC35.3
2NG159 MAC35-4
2NG160 MAC35.-5
2N6161 MAC35-6
2N6162 MAC35-7
2NB163 MAC35.8
2NG 164 MAC35-10
2NG 165 MAC36-1
2NB167 MAC36-2
2NG168 MAC36-3
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THYRISTOR DEVICES (continued)

MACS5442 MCR107-2 MCR2305-8
MAC36-4 MACS5443 MCR107-3 MCR2305-10
MAC36-5 MACS444 MCR107-4 MCR2604L-1
MAC36-6 MACS5445 MCR107-5 MCR2604L-2
MAC36-7 MACS5446 MCR107-6 MCR2604L-3
MAC36-8 MAC6400-80 MCR107-7 MCR2604L-4
MAC36-10 MACE410-80 MCR107-8 MCR2604L-5
MAC37-1 MACG6420-80 MCR115 MCR2604L-6
MAC37-2 MBS4991 MCR120 MCR2604L 8
MAC37-3 MEBS4992 MCR201 MCR2604L-10
MAC37.4 MCRS80-5 MCR2205 MCR3000-1
MAC37-5 MCRB80-10 MCR220-7 MCR3000-2
MAC376 MCR80-20 MCR220-9 MCR3000-3
MAC37.7 MCRS80-30 MCR221-5 MCR3000-4
MAC37-8 MCRE0-40 MCR221-7 MCR3000-5
MAC37-10 MCRS0-50 MCR221-9 MCR3000-6
MAC38-1 MCR80 60 MCR406-1 MCR3000-7
MAC38 2 MCRE0.70 MCR406-2 MCR3000-8
MAC38-3 MCRE0-80 MCR406-3 MCR3000-9
MAC38.4 MCRE1-5 MCRA406-4 MCR3000-10
MAC38-5 MCRS1-10 MCR407-1 MCR3818-1
MAC38-6 MCRS81-20 MCR407-2 MCR3818-3
MAC38 7 MCRS81-30 MCR407-3 MCR3818-5
MAC38-8 MCRE81-40 MCR407-4 MCR3818-7
MAC38-10 MCRS81-50 MCRGASAP-1 MCR3818-10
MAC921 MCRE1-60 MCRG49AF.2 MCR3918-1
MAC92.2 MCRS1-70 MCRE49AP-3 MCR3918-3
MACS2.3 MCRE1 80 MCRGA49AP.4 MCR39185
MAC92-4 MCRE2.5 MCRE49AP-5 MCR3918-7
MAC92.5 MCR82-10 MCRE49AP-6 MCR3918-10
MAC92 6 MCRSE2.20 MCRE49AP-7 MCR3835-1
MAC92A.-1 MCR82.30 MCR649-8 MCR3835:2
MAC92A.2 MCRS2-40 MCRE4SAP-8 MCR3835.5
MACS2A-3 MCRE2-50 MCRE49-9 MCR3835-7
MAC92A4 MCRE2.60 MCRG49AP.Q MCR3835-8
MACS92A.5 MCRS82 70 MCRE49-10 MCR3835.9
MAC92A-6 MCRS82.80 MCRG4SAP-10 MCR3835-10
MAC220-2 MCRS3 5 MCR729-5 MCR3935-1
MAC220-3 MCR83-10 MCR7296 MCR3935-2
MAC220-5 MCRS3-20 MCR729-7 MCR3935-5
MAC2207 MCRS3 30 MCR729.8 MCR3935-7
MAC220-9 MCR23-40 MCR729-9 MCR3935-8
MAC221.2 MCRE3.50 MCR729-10 MCR39359
MAC221.3 MCRB3-60 MCRB846-1 MCR3935 10
MAC221-5 MCR83.70 MCRB46-2 MPT20
MAC221-7 MCRE3.80 MCRB46-3 MPT28
MAC221-9 MCR101 MCRB46.-4 MPT32
MAC40688 MCR102 MCR1718-5 MPU 131
MAC40689 MCR103 MCR1718.6 MPU132
MAC40620 MCR104 MCR1718-7 MPU133
MAC40795 MCR106-1 MCR1718-8 MPUB027
MAC40796 MCR106.2 MCR1906-1 MPUE028
MAC40797 MCR106-3 MCR1906-2 MU10
MAC40798 MCR106-4 MCR1906-2 Mu20
MAC40799 MCR106-5 MCR1906-4 MU2646
MAC40800 MCR106 6 MCR2305-1 MuUasg1
MAC40801 MCR106-7 MCR2305.2 Mu48a2
MAC4688 MCR106-8 MCR2305-3 MuUag893
MAC4689 MCR106-9 MCR2305-4 Mu4ge4
MAC4690 MCR106-10 MCR2305-5 MUS4987
MACS5441 MCR107-1 MCR2305-6 Mus4os8
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THYRISTOR DEVICES (continued)

THYRISTORS in PLASTIC PACKAGES

Excellent reliability and low cost make Motorola plastic-packaged thyristors the preferred
devices for high-volume, low and medium current applications. Batch-processed, high-impact
plastic provides outstanding mechanical ruggedness while oxide or glass surface passivation pro-
tects each die against impurity contamination and moisture penetration for long-term electrical
stability.

4 SCRks

ON-STATE (RMS) CURRENT
0.8 AMP | 4.0 AMP 8.0 AMP 12AMP | 16 AMP
Case 29-02 Case 221-02
T0-92 Case 77-03 Case 90-05 Case 90-05 TO-220 AB
Style 10 Style 2 Style 1 Style 1 Style 1
MCR101 = = = = = =
= - MCR3000-1 - .
MCR102| 2N6236 | MCR106-1 | MCR107-1 | MCR406-1 | MCR407-1 - -
2N5060
- 2N6237 - = 2N4441 2N6394 2NE400
MCR3000-2
MCR103 = MCR106-2 | MCR107 2 | MCR406-2 | MCR407-2 - . -
2N5061
MCR104 | 2N6238 | MCR106-3 | MCR107-3 | MCR406-3 | MCR407-3 | MCR3000-3 | 2N6395 2NB401
VDRM 2N5062
VRAM MCR115 - = = - - -
Blocking 2NS063
Voltage McR120| 2n6239 | MCR106-4 | MCR107-4 | MCR406-4 | MCR407-4 | 2N4442 2N6396 2N6402
(DC or peak) 2N5064 MCR3000-4
Volts - = MCR106-5 | MCR107-5 - - MCR3000-5| MCR220-5 | MCR221.5
- 2N6240 | MCR106-6 | MCR107-6 = & 2N4443 2N6397 2N6403
MCR3000-6
= T MCR106-7 | MCR107-7 = - MCR3000-7| MCR220-7 | MCR221-7
2N6241 | MCR106-8 | MCR107-8 = = 2N4444 2N6398 2N6404
MCR3000-8
= - MCR106-9 - - 2 MCR3000-9 | MCR220-9 | MCR221.9
MCR106-10 = MCR3000-10| 2N6399 2NE405
g Itsm{Amp) 6.0 25 25 25 30 20 80 100 160
25 1gT@25°
g | 'GT 2 20 2 5 30 a0
3 g (mA) Max 0.2 0.2 0 0 0 30
[+ 4
- - |VgT®@ 25°C
BE (V) Max 0.8 0.8 1.0 1.5 0.8 1.0 1.5 1.5 1.5
-l
< | Iy @28°C
5. ; ; 3.0 :
Z| (ma) Max 0 3.0 5.0 20 5.0 40 40 40

7
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THYRISTOR DEVICES (continued)

TrINCs

ON-STATE (RMS) CURRENT

4.0 AMP | 80AMP 10 AMP
o~
L)
4 ¢
Case 29-02 Case 221-02 Case 221-02
TO-92 Case 77-03 TO-220 AB Case 90-05 TO-220 AB
Style 12 Style 5 Style 2 Style 4 Style 2
- 2NG068 | 2NBOGBA | 2NG06BB - MAC11-1 MAC10-1 -
0 MAC92-1 - - - - - - E]
MAC92A.-1*
0 = 2N6069 | 2NB069A | 2NB0698 | MAC220-2 | MAC11-2 | MAC10-2 -
MAC221-2
0 MAC92-2 - - - . - -
MAC92A.2*
D0 MAC92-3 | 2N6070 | 2N6070A | 2N60708 | MAC2203 | MAC11-3 | MAC10-3 =
MACS2A-3* MAC221-3
v MAC92-4 | 2N6071 | 2N6071A | 2N60718B | 2N6G342 2NB154 2NB151 2N6342A | 2NG346A
DRM MACo24-4° 2N6346 MAC11-4 | MAC10-4
Blocking
Voltage MAC92.5 | 2N6072 | 2N6072A | 2N60728B | MAC220-5 | MAC11.65 | MAC105 -
(DC or Peak) MAC92A-5* MAC221-5
Volts 00 MAC92-6 |2N6073 | 2N6073A | 2N6073B | 2N6343 2N6155 2N6152 2N6343A | 2N6347A
MACY92A-6" 2N6347 MAC116 | MAC106
- 2NG074 | 2N6074A | 2NB074B | MAC220-7 | MAC11-7 | MAC10-7 -
MAC221-7
600 2N6075 | 2ZN6075A | 2N6075B | 2N6344 2N6166 2NG153 2N63444 | 2NE34BA
2N6348 MAC11.8 | MAC108
= iL: MAC220 9 - =
MAC221-9
800 = - 2NG345 - 2N6345A | 2N6349A
2N6349
0,
I IgT @ 25°C (mA)
@l MT2(+),Gl+) 5.0 30 5.0 3.0 &0 50 50 50 50
J | MT2(+).6(-) | 15° - 5.0 3.0 75= - 75 - 75
€ @ MT2(-),Gl-) % 5.0 30 5.0 3.0 50 50 50 50 50 ,
g &l MT2(-),G(+) 2 15° : 10 5.0 75# 75 3 75
b 5|varezs°cvis @-40°C |® -a0%c | @-a0°C
3 g MT2(+),Gl+) 2.0 2.5 2.5 2.5 2.5 2.0 2.0 2.0 2.0
o | MT2(+),G(-) . 2.0° - 2.5 25 2.5= - 2.5 25
5 MT2(-),G(-) &= 2.0 2.5 25 2.5 2.6 2.0 2.0 2.0 20
MT2(-),G(+) = 2.0° 2.5 2.5 25= s 2.5 ; 2.5
ITsm (Amp) 6.0 30 30 30 100 100 100 120 120

*Denotes A Version
#Denotes 2NG346 thru 2N6349 and MAC221 Series only.
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THYRISTOR DEVICES (continued)

SCRs in METAL PACKAGES

For current handling requirements up to 80 Amperes, with up to 800-Volt blocking
potential, Motorola metal packaged SCRs combine highest reliability with the design flexibility
offered by a wide variety of package options. Pulse modulator SCRs provide pulse current
capacity to 1000 Amperes for radar and similar applications.

-

ONSTATE IRMS) CURRENT

20 AMP

% %
b |/ g
Case 2203 Case 79-02
TO-18 TO-39 Cate B6 Cave B7L Case 26303 | Case 31001 Case 26303 [Case 311-01
Style 6 Style 3 Style 1 Style 1 Style 1 Style 1 Style 1 Style 1
MCR201 - - -- = - - =
2N4167 2N4183 aN1842 MCR2818.1 MCRIFIS
- - 2N2322 | INA212 | MCA1906-1 MCR2308-1 MCAZB04L-1 | 2nigazA ==
2N2687 - - - - - = - P
2N4168 2N4184 2N1843
- 2n1595 | 2n2323 | 2Ne213 | MCR1006.2 MCA2305-2 MOR2604L.2 | 2N1843A | 2NS164 2NE168 =
2n2688 - - ~ - -
0\ N1 2N1844
100 V 2N2E6BY 2N1596 | 2N2324 | 2N4214 | MCR1906-3 i‘cn::“_a teorkf 2N18444 | MCR3818:3 MCR3I918-3 2NB157
L : = 7N1845
Vorme - - 2M2325 | 2N4215 - IN1BASA - -
Na170 2N4186 2N 1846
n‘:"Hﬁ_M 2N2690 2N1597 | 2N2326 | 2M4216 | MCR1006-4 :-'CHZGOS-J MCR2804L-4 | 2n1846A | 2NG165 IN5169 2NG168
N84T
Voltage = 2M2327 | aNa1? IN1BATA e - -
‘x:r .y 2Na171 2N4187 2N1848
e - 2M1698 | 2N2328 | 2N4218 - MCR2306.8 MCA2604L.6 | 2N1848a | MCRIS1ES MCR3918-5
2Na172 2Na188 2N1849
2M1589 | 2N23I2E| 2NA2TD = MECAZI06-6 MCRA2604L-6 | 2n1B49a | 2NG166 2NE1T0 2NE169
ZN1850
- - - - . 2N4a1T3 2Na189 Jn18604 | MCR3IBIBT MCR3918-7 -
2N41 74 2NA190
- - - - : MCAZI08.8 MCR2604L-8 = 2NB167 2NB171 2NB170
& 3 = MCH2306-10 | MCR2604L.10 - MCR3818-10 | MCA3918-10 -
8| 1rsm (Amp) 6.0 15 15 18 18 - 100 - 126 - 40—
b lgreasc 0.2 0 0.2 0.1 1.0 -—— 30— a0 —
S| (mA) Max
T uw
55 Vgt @ 25°C 1.0 3.0 0.8 0.8 1.0 - V. 2.0 - 15—
o (V) Max
- -
Wwag| Iy@25°C 2.0 5.0 Typ 2.0 2.0 8.0 - - - 50—
| E| imal Max
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THYRISTOR DEVICES (continued)

HIGH CURRENT
SCRs in
METAL
PACKAGES

s in METAL PACKAGES (continued)

ON-STATE RMS CURRENT
ON-STATE (RMS] CURRENT
Case 287-01 |Case 288-01| Caze 291-01 | Case 285-01
R Style 1 Style 1 Style 1 Style 1
Case 54 TO41 Case 263-03| Case 310-01 Case 263-03 |Case311.0]
Style 2 Style 1 Style 1 Style 1 Style 1 Style 1 = nl =
E - = MCRB0-5 MCRE81-5 MCRS82-5 MCRE83-5
MCRE49AP-1 | 282573 2N681 MCRIE3S-1 | MCRI9351 MCR80-10 | MCRS81.10 | MCR82.10 | MCRS83.10
= = = MCRE0-20 | MCRB1-20 | MCRB2-20 | MCRE3-20
MCRE40AP-2 | 2N25T4 2NGE2 MCR3I86-2 MCR3935-2 - VoRM MCRB80-30 | MCRE1-30 | MCRE2.30 | MCRB3-30
W n VRRM
= > = Blocking MCRB0-40 | MCRE1-40 | MCRB2-40 | MCRE3-40
MCRG49AP-3 |2N2575 2M683 2N3870 2n3896 286171 \:‘?L‘I‘l: mcrinE0 [ncretaollidenesen. | scnasEs
2NBE4 - =
MCRE0-60 | MCRB1-80 | MCRB2-60 | MCRE83.60
MCRE49AP.4 | 2N2576 2N68S 2N3871 2N3B97 ING172 Schsiai| wcrarinlipchaso| Bceeaio
1 . -
- 2NEEE - -
MCR80-80 | MCRS1-80 | MCRE2-80 | MCRB3.80
MCRB49APS | 2M2677 zNEET MCR38355 | MCR3935.6 -
MCRE49AF6 | 2N2578 ELT T 2N3872 aN3aee NG173 8 'Tsm (Ampl it Lt e Sy
MCRE49AP.7 | 2N2579 2689 | MCR38357 | McR3sasd - T e 20 20 - L
@ | ImA) Max
: 2N3B73 N3899 [ ,
MCREB49AP-8 | MCRE49-8 28680 MCR3835-8 | Mcmagasa | N84 'u_l v%’:‘zs c 30 3.0 1.0 3.0
ax
MCRE48AP 3 | MCRE49.-9 2N691 MCR3835-% | MCR3935.9 3 P T
H
MCRE4A9AP-10 | MCRBA4S-10 2NB92 MCAIBI5 10 MCRI93510 e E (maA) 70 70 70 70
] i
260 260 200 - 350 - O tqlun 70 70 70 70
40 40 28 - a0 - gl T
g
s 35 30 - 1.6 - £l dwar
Q (V/us) 100 100 100 100
20 Tve 20 Tve 20 Tve - — — = ] Typ
w
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THYRISTOR DEVICES (continued)

TRIACs in METAL PACKAGES

Hermetically sealed for highest reliability in control applications to 40 Amperes and voltage
to 800 Volts. Wide variety of package options simplifies mechanical design.

ON-STATE (RMS) CURRENT

Isolated Isolated
[Case 174-03 [Case 175.02 [Case 235-02 [Cane 174-03| Cane 175-02| Case 23502 Case 17403 Cae 17502 Cate 174-03 | Case 17502
Style 3 Style 3 Style 2 Style 3 Style Styie 2 Style 3 Style 3 Style 3 Style 3
MACIS-1 | MACI? | MACIEY | MacIsd -
- MACIS2 | MACIT2 | MACIEZ | Macas2 - -
- MAC353 | MACITI | MACIED | MACIEI -
IN5567 INSSES MACH0709| INS5TY 2NES72 ING14S Macasa | macaza | macisa | macaes | ansis? ING160
Vorm
B e - - MACIS S MACITS MACIE S MACIB S -
Voltage
1DC or Peak) 2N5568 nesTO MACA0800| INS5T2 INEETE INE146 MAC3ISE | MACITE | MACIBE | MACIBSE | 2N8158 INB1IS1
Vel
- - MAC3IS-7 | MAC3?.? | MACIST | mMAcae.7 -
MAC40795| MACA0796 | MACA0801 | MACA0797| MAC40798| 2NG14T MACISS | MACI78 | MACISS® | Mac3as | aNe159 ING 62
- MACIS.10 | MACIT 10| MACIE 10| MACIE 10| - -
1gT#25°C ImAl|
MT2{+),Gi+) % s s 50 50 50 ] kL] 7% k) ] &0 60
i MT2i+).Gi-1 40 40 40 L] 80 80 100 100 - 70 0
8 i MT2(-).Gl-) % Fa 3 £ s0 50 50 % 75 s 7 70 70
3 1 MT20-),Gi+) a0 40 a0 80 80 80 100 = 100 - 100 100
&
E § VgT#25°C (VI
':E MTZ(+),Gl+} 25 28 28 28 25 28 a0 30 30 io 2.0 20
-
] ! MT2(406(-} 28 25 28 28 28 28 3.0 a0 21 21
3 MT2(-1.G1-1 28 28 28 25 28 2.8 20 0 30 30 2.1 2.1
MT2(-1,Gi+ 25 2.5 2.8 28 28 25 e - 20 - 28 28
Irsm |Amp) 100 100 100 100 100 100 228 28 228 728 0 0
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THYRISTOR DEVICES (continued)

RIACS IN METAL PACKAGES (continued)

~

ON-STATE (RMS) CURRENT

&

holated isolated
Care 311.01| Case 31001 | Case 263.03 Caze 311 01
Style 1 Style 1 Style 1 Style 1
INBI6T 2NSa41 INBALL MAC40588
MACS441 MaChedd MACA68S
INGI64 FUEEE ] 2NB445 MACADGES
MACS442 MACHAAS MACAEES
INBTEE INS443 INGA4E MACA0ES0
MACEL43 MACSALE MACAE690
MACG400 B0 | MACG410-80 | MACE420 80
60 m 0 ]
70 0 70 70
mn 70 0 ]
oo 100 100 100
20 zo 20 20
24 20 2.0 ig
2 zo0 20 20
25 2.5 25 2.5
260 300-2M5441 Ser | 100 2NE444 5. [300-MACI068 Ser.
200-MAC Sar, 200-MAC 5. 200-Raw

j

PULSE MODULATOR
SCRs

These devices are especially designed for pulse modu-
lator applications in radar and similar equipment.

ELECTRICAL CHARACTERISTICS

ON-STATE PULSE CURRENT

Case 63-03
Style 1 Case 263-03
TO-64 Style 1
- MCR846-1
- MCR846-2
- MCA846-3 -
- MCR846.4
VDRM 0 RPN MCR729-5 MCR1718-5
VRAM 2NA199JAN
Blocking bk ] MCR729-6 MCR17186
Voltage 2N4200JAN
(Vaolts) 0 £ 144201 MCR729.7 R1718-7
> 2N4201JAN Sk M
2N4202
i MCR729-8 MCR1718-8
2N4203
an4z03san | MER7299
2N4204
U MCR729- =
2MN42040AN e
lgT@25°C 50 50 50
{mA} Max
VgT @25°C 1.5 1.5 1.5
(V) Max
IH@25°¢C
(mA) Min Typ* 3.0 25* 15¢
tgy lps) 0.4° 05"
Max Typ* 0.4t
tofi (1s) 20 & 20°
Max Typ* 15%+
dv/dt
{V/us) 250 50 100"
Max Typ"

A

TApplies to MCR729 Series only.
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THYRISTOR DEVICES (continued)

TRIGGER DEVICES

L

=
T
=

& €D 1D 3

DIAC

UNIJUNCTION TRANSISTORS — UJT

Highly stable devices for general-purpose
trigger applications and as pulse generators
(oscillators) and timing circuits, Useful at
frequencies ranging (generally) from 1 Hz to
1 MHz. Available in low-cost plastic package
(T0O-92) and in hermetically sealed metal
package (Case 22A).

Trigger devices come under a variety of differ-
ent classifications, with somewhat differing
characteristics —

Unijunction Transistors
Unidirectional Switches
Bidirectional Switches

Bilateral Triggers
4-Layer Diodes

The variety of different trigger devices

the principal function of all of these is to act as
trigger devices for SCR and Triac circuits.
Motorola makes them all, and with sufficient
breadth of specifications to meet any circuit
requirement,

UNIJUNCTION TRANSISTORS = (UJT)

available complicates device selection. No specific
type of trigger has a clear-cut advantage over
all others. Hence, trigger selection is often very
subjective, based on the designer’s experience and
familiarity. Nevertheless, some basic comparisons
can be drawn that might simplify the job of
trigger selection for designers who have not already
formed specific preferences.

o lp | teB20 | v
Package Device Type | Min | Max |pAMax | uA Max | mA Min
MU10 0.50 | 0.85 5.0 1.0 1.0
Plastic 2N4870 0.56 | 0.75 5.0 1.0 2.0
Case 29.02 2MN4871 0.70 | 0.85 5.0 1.0 4.0
(TO.92) MU2646 0.56 | 0.75 5.0 12 4.0
Mua4sal 0.55 | 0.82 5.0 0.01 2.0
MUuagez 0.51 | 0.69 2.0
MuU4B93 0.55 | .82 2.0 l l
Muago4a 0.74 | 0.86 1.0
Metal MLU20 0.56 | 0.85 2.0 0.2 1.0
Case 22A.01 2N2646 0.56 | 0.75 5.0 12 4.0
\ 2N2647 0.68 | 0.82 2.0 0.2 8.0
3 2N3980 0.68 | 0.82 2.0 0.01 1.0
2N48561 0.56 | 0.75 2.0 0.1 2.0
2N4852 0.70 | 0.85 2.0 0.1 4.0
2N4853 0.70 | 0.85 0.4 0.05 6.0
2N4048* 0.55 | 0.82 2.0 0.01 2.0
2N4949° 0.74 | 0.86 1.0 0.01 2.0
2N5431°* 072|080 | 04 0.01 2.0

*Also available as JAN and JANT X devices
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THYRISTOR DEVICES (continued)

TRIGGER DEVICES (Continued)

PROGRAMMABLE UNIJUNCTION TRANSISTORS — (PUT)

Iy
=Rc= |lgao | Rc= | R~
10 OMa|@e40V | 10k | 1.0M0
Package Device Type | uA Max inAMax | pA Min | uAMax
Plastic 2N6027 50 | 20 10 70 50
Case 29-02 2N6028 10 |0.1s 25 25
T0.92 MPU6027 50 | 20 70 50
MPUE028 1.0 |01s 25 25
MPU1I31 50 | 20 5.0 70 50
MPU132 20 | 03 5.0 50 50
MPU133 1.0 |o.15 | 5.0 50 25
Metal 2NB6116* 50 | 20 5.0 70 50
Case 22-03 2NB117* 20 | 03 5.0 50 50
TO8 2NG118* 1.0 |0.15 | 5.0 50 25
*Also available as JAN and JANT X devices
Vs
Voits Is ("]
Package Device Type Nom* wAMax | mA Max
Min | Max
BILATERAL TRIGGERS — (DIACs)
INS758/MPT20 20: 4.0 100
1N5759 24 : 4.0° 100
IN5760/MPT28 28 : 4.0° 100
INS761/MPT32 32+ 40° 100
Plastic INST762 36 + 4.0° 100
Case 182.02 ING7SBA 20 : 2.0° 25
TO.92 1NS759A 24 + 2.0° 25
INS760A 28 : 2.0* 25
ING761A 32 : 2.0° 25
INSTE2A 36 + 2.0° 25
SILICON BIDIRECTIONAL SWITCH — (SBS)
Plastic
Case 28.02
To.87 MBS4991 6.0 10 500 1.8
MBS4992 7.5 9.0 120 0.6
4-LAYER DIODES (Ig = 150 mAdc Max)
1N5159 3.0 11 50 20
Glass 1N5160 10 12
Case 51 IN5T79 11 13
DO.7 1N5780 12 14
Glass 1IN5781 13 15
1N5782 8.0 10 100 50
1N5783 s.0 1
1N5784 10 12
1N5785 1 13
1N5786 12 14
1N5787 13 15
1N5788 8.0 10 2.0
1N5789 2.0 1
1N5790 10 12
1N5791 11 13
1N5792 12 14
1N5793 13 15 i
SILICON UNIDIRECTIONAL SWITCH — (SUS)
Z:::I;s-oz ? MUS4987 6.0 10 500 1.5
T0.92 MuUS4g88 7.5 2.0 150 0.5
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PROGRAMMABLE UNIJUNCTION
TRANSISTORS — PUT

Similar to UJTs, except that |y, Ip and
intrinsic standoff voltage are programmable
(adjustable) by means of external voltage
divider. This stabilizes circuit performance
for variations in device parameters. General
operating frequency range is from 0.01 Hz
to 10 kHz, making them suitable for long-
duration timer circuits. Two-package avail-
ability provides cost option.

BILATERAL TRIGGERS — DIACs

Specifically designed as low-cost bidirectional
triggers in line-operated Triac control circuits
such as light dimmers, motor controls and
temperature controls.

SILICON BIDIRECTIONAL
SWITCH —SBS

Applications similar to Diac, but has gate
electrode that permits synchronization.

4-LAYER DIODES

Small, axial-lead devices with stable, repeatable
characteristics required for critical SCR trigger
and pulse generator applications.

SILICON UNIDIRECTIONAL
SWITCH —SuUsS

Similar to 4-Layer Diodes, but has gate
electrode that permits synchronization.
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Optoelectronic devices are designed for use in computer, industrial and consumer
equipment. Motorola’s standard line of optoelectronic products include optical
couplers, light emitters and light detectors. Compactness, reliability and compati-
bility with integrated circuits keynote light-emitting diode advantages — as well as
perfect spectral matching in infrared (IR) units to silicon detectors. They emit
infrared or visible light when forward biased. Motorola offers a variety of red and
infrared, fast switching types for flexibility in package, performance and price.

TABLE OF CONTENTS

OPTICAL COUPLERS/ISOLATORS

Transistor Qutput
Popular form of isolator that offers moderate speed (approximately 300 kHz),

SENETIITY A BORIOTNINE. o o v ey e im i oIS 8 A o b a8 f 1 Gac e R, a0 % i

Darlington Output
Designed for use when high transfer ratios and increased output current capability are
required. The speed, approximately 30 kHz, is slower than the transistor type but the

transfer ratio can be as much as twenty times as high as the single transistor type. . .. .. ...

High-Speed Logic Coupler
Gallium Arsenide LED optically coupled to a high-speed integrated detector

intanded for use aga digital INVEEEAP. . o v odin o soan simmns e mm e eisis s sisie sisiae s ey

LIGHT-EMITTING DIODES

Light-Emitting Diodes
Wide variety of styles accommodate differing needs in color, viewing angle, package

size, light-sensitivity and off-oncontrast. . . .. ........... Ea PR e T e e e

Infrared-Emitting Diodes
Gallium Arsenide devices emitting in the 900 nM (9000 A) region. This wavelength

is matched to the peak sensitivity of silicondetectors . . .. ...... .o

SILICON PHOTO DETECTORS

Phototransistors
One of the most popular detectors offers moderate sensitivity and medium speed

(approxinmiely 200 05 responsE BB L - L s s asnn i aiee s e s e R i

Photodiodes
Ideal for detection systems where response times on the order of 1.0 ns are
required. Although output levels are low, they can easily be amplified to pro-

vide working signal levels. . . . ............... L L ol e L AL 4 R
Darlington

These devices provide a higher degree of sensitivity for those areas that demand

the-extrame T Ehis PEFBTABLAN. . il v ik oiaia s i e die s n s 508 o6 awe v e eeraael s e elals



OPTOELECTRONICS (Continued)
The following index reflects the devices characterized in this section. To locate the exact page number, see Catalog Index(Page 7-1 ).

DEVICE INDEX

1N5909 4N3BA MOC5001
1N5910 MLEDSO MOC8030
1N5911 MLEDSS MOC8050
1N5912 MLEDE0 MRD14B
2NE777 MLEDS0 MRD120
2NE778 MLED92 MRD121
2N5779 MLED440 MAD150
2N5780 MLED445 MAD300
4N25 MLEDS00 MRAD310
4N25A MLEDE00 MAD360
4N26 MLEDE40 MRD370
4N27 MLEDE55 MRDA450
4n28 MLEDE60 MRDS00
4N29 MLED900 MRDS510
4AN29A MLED910 MRDE01
4N30 MLED930 MRDE02
4nN31 MOC119 MRDE03
4N32 MOC1005 MRDE04
4N32A MOC1006 MRD810
4N33 MOC3000 MRD3050
4N35 MOC3001 MRD3051
4N36 MOC3002 MRD3055
4N37 MOC3003 MRD3056
4N38 MOCS000

OPTICAL COUPLERS/ISOLATORS

Couplers are designed to provide isolation protection from high-voltage transients,
surge voltage or low level noise that would otherwise damage the input or
generate erroneous information. They allow interfacing systems of different logic
levels, different grounds, etc., that would otherwise be incompatible. Motorola
offers a variety of standard isolation voltages from transients protection of 500 to
5000 Volts minimum.

Motorola also offers a wide array of standard devices that have a wide range of
specifications (including the first series of DIP transistors and darlington couplers
to achieve JEDEC registration: transistors — 4N25 thru 4N28/darlingtons — 4N29

CASE 67304

thru 4N33). Actual
Size
The Transi Coupler is probably the DC Current
most popular form of isolator since it Isolation® Transfer Collector Output
offers moderate speed (approximately Voltage Ratio BVcED Current
300 kHz), sensitivity and economy. In Device Volts % Volts @I =10 mA
addition, the collector-base junction can Type Min Min Min Typ mA
be used as a photo diode to achieve anN28 500 10 30 2.0
higher speeds. The output in the diode AN26 1500 20 10 35
mode is lower, requiring amplification
for more usable output levels. 4n27? 1600 1a 20 =9
4N38 1500 20 B8O 35
4N37 1500 100 30 2.0
For High Speed, Moderate Efficiency AN36 2600 100 30 20
4N25 2500 20 30 356
ol 4N2SA* 2500 20 30 as
AN3BA** 2800 20 80 3.5
—z— Trankfitor anas 3550 100 30 2.0
Qutput MOC10085 5000 20 30 5.0
MOC1006 5000 10 30 3.0
6 o

*AC peak voltage — one full sine wave 60 Hz.
**Underwriter Laboratory Recognition
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OPTOELECTRONICS (Continued)

%

The Darlington Transistor Coupler is used DC Current
when high transfer ratios and increased Isolation® | Transfer Collector Qutput
output current capability are needed. The Voltage Ratio BVcEo Current
speed, approximately 30 kHz, is slower Device Volts % Volts @I =10 mA
than the transistor type but the transfer Type Min Min Min Typ mA
ratio can be as much as twenty times as 4N30 1500 100 30
high as the single transistor type. (MOC1200)
4N 1500 50 30 10
4AN33 1500 500 30 60
For High Efficiency, Moderate Speed MOC118 1500 300 30 45
? MOC8030 1500 300 80 45
MOC8050 1500 500 80 60
4N29 2500 100 30 30
piE; 4N29A** 2500 100 30 30
—1 Darlington 4N32 2500 500 30 60
QOutput .
A 4N32A 2500 500 30 60
*AC peak voltage — one full sine wave 60 Hz.
a & **Underwriter Laboratory Recognition.
Complex Functions
As the areas of anl ication for mugisrs tsatation Switching Times Off Output
grow, more complicated output functions Voltage o toff Current
will be required, Higher speeds, lower Device Volts s P2 1A
drive, more current output devices are al- Ty Min T T i
ready beginning to make their appearance P w w
on the marketplace. (Motorola now offers Hi-Speed
a high-speed function and is developing a MOCS001 500 300 650 100
new TRIAC Driver/Bilateral Swtich func- MOCS5000 1500 250 400 100

tion). These new functions will offer the

designer even more flexibility and oppor- Output Saturation

tunities for creative design. X - LED Trigger Current Current
Triac Driver/ IE(TH) I (sat)
Q Bilateral Switch Typ mA Typ mA
MOC3000 5000 5.0 80
——0 MOC3001 5000 5.0 45
4 gt MOC3002 5000 5.0 80
e = MOC3003 5000 5.0 45
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OPTOELECTRONICS (Continued)

VISIBLE LIGHT-EMITTING DIODES

Motorola visible emitters are available for use in panel and circuit condition indi-
b cators, light modulators, and film annotation,
\ Peak Emission Wavelength = 660 nm (Typ)
Forward Voltage @ 20 mA = 1.6 V (Typ) (Except as noted)

Viewing Angle — Angle at which intensity is 50% of maximum on axis intensity.

Viewing " Axial Mounting
Device Type Angle Luminous Intensity Circuit
Package (Lens Type) a Typ med Panel Board
1N5911 (Note 1,2,3) .
(Formerly MLED750) 90 0.3 @25 mA ®
(Diffusing Green)
i 1N5912 (Note 1,2,4) T
Actual Size (Formerly MLEDS850) 20 0.3 @25 mA X
Case 279-01 Plastic (Visible Yellow)
MLEDE0D
’J[V k . (Clear Red) 30’ 3.0 @ 20 mA x *
Case 171(2) Plastic Actual Size

MLEDS0
)/ il (Clear) 70° 1.0@20 mA x x
/ Actual Size MLEDS5
Ca

se 234-02 Plastic (Diffusing Red) 100 0.6 @20 mA x x
MLEDG40 A
(Milky White) a0 2.0@ 20 mA x
MLEDES5S =
ﬂ (Diffusing Red) 20 2.0 @20 mA x
General Purpose
Actual Size
Case 279-01 Plastic MLEDEE0 "
(Diffusing Red) a0 1.5 @ 20 mA ]
High Current
MLED440 =
{Visible Red) a0 0.2 @20mA x
. MLED445
o] (Clear) a0° 0.8 @ 20 mA x
ctual Size
1N5208 =
Case 292-01 Plastic (Formerly MLED455) 75 1.2 @ 20 mA x

(Diffusing Red)

1N5910
ﬁ (Formerly MLEDG50) 140° 0.8 @20 mA X
(Diffusing Red)

/7 Case 279-01 Plastic Actual Size Wide Viewing

MLEDS00 2
[ (Diffusing Red) 110 0.3 @20 mA x

A
Case 29-02 Plastic S

Notes: 1. Indicates JEDEC Registered Data
2. Forward Voltage @ 25 mA = 2,1 mA (Typ)
3. Peak Emission Wavelength = 5§60 nm (Typ)
4. Peak Emission Wavelength = 575 nm (Typ)
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‘ OPTOELECTRONICS (Continued)

INFRARED-EMITTING DIODES =

Infrared (900 nm) gallium arsenide emitters are available from Motorola for use in
light modulators, shaft or position encoders, punched card and tape readers,
optical switching and logic circuits. They are spectrally matched for use with sili-

con detectors. W
Peak Emission Wavelength = 900 nm (Typ)

Forward Voltage @ 50 mA = 1.2 (Typ)

Emission Angle — Angle at which | emission
is 50% of maximum intensity.

Emission 1 us Mounting
Angle Power Output Circuit
Package Device Type a Typ uW Panel Board
i&} MLEDS910 30° 150 @ 50 mA x
Actual Size

*

Case 81A-01 Metal

MLED930 30° 650 @ 100 mA x
Actual Size

Case 209-01 Metal

MLEDS00 30 550 @ 50 mA x x
A_)’ Actual Size

Case 171 (2) Plastic

MLEDE0 65° 550 @ 50 mA
Actual Size MLEDS0 65 350 @ 50 mA » ®
Case 234-02 e e ———

Clear Plastic

MLED92 110° 650 @ 100 mA x x
Actual Size
Case 29-02 L2
Plastic

PHOTODETECTORS

A variety of silicon photodetectors are available for a wide range of light
detecting applications. Devices are available in packages offering choices of
viewing angle and size in either low cost, economical, plastic cases or rugged,
hermetic, metal cans. Advantages over phototubes are high sensitivity, good
temperature stability, and proven silicon reliability. Applications include card and
tape readers, pattern and character recognition, shaft encoders, position sensors,
counters, and others. Maximum sensitivity occurs at approximately 800 nm.

Phototransistors

Phototransistors are used where moderate sensitivity and medium speed (2.0 us) are required,

x
x

Light Current BVeeo Dark Current
Type @ H Volts 5 @ \Vge
Package Number Typ mA mW/em2 Min nA Max Vaolts
Actual Size MRDS810 4.0 5.0 35 50 20
Case 210-01 Metal .
MRDE04 85 20 50 25 30
- Actus! Size MRDE03 6.0 20 50 25 30
1 MRD602 a.s 20 50 25 30
Case 81A-01 Metal MRDBE01 1.5 20 50 25 30
o ) MRD310 2.5 5.0 50 25 20
ctual Size MRD300 7.5 5.0 50 25 20
Case 82-01 Metal
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OPTOELECTRONICS (Continued)

Phototransistors (continued)

Light Current B:EEO Dark Current
Type e H @ Vg
Package Number TypmA | mW/em? Min nA Max Volts
MRD3054 1.2 5.0 30 100 20
MRD3056 2.5 5.0 30 100 20
Actusl Size MRD3056 1.8 5.0 30 100 20
MRD3051 0.2 5.0 30 100 20
. MRD3050 0.2 5.0 30 100 20
Case 82-01 Metal MRD3052 0.25 5.0 30 100 20
MRD3053 0.5 5.0 30 100 20
N
y & : MRD120 0.7 1.0 40 100 20
2y s MRAD121 0.25 1.0 40 100 20
Case 279-01 Plastic
MRD150 0.45 5.0 40 100 20
Actual Size
+
Case 173 Clear Plastic
MRDA50 4.0 5.0 20 100 20
Actusl Size
‘):Y Case 171-01 Plastic —_ gy
Photodiodes
Photodiodes are used where high speed is required (1.0 ns).
Light Current -BVR
Type e H Volts Dark Current
Package Number Typ uA mW/em2 Min nAMax @ Volts
R MRDS00 9.0 5.0 100 2.0 20
Case 209-01 Metal
Convex Lens
3 Actual Size MRDS510 2.0 5.0 100 2.0 20
Case 210-01 Metal .
Flat Lens
Photodarlingtons are used where maximum sensitivity is required with typical rise and fall times of 50 us.
Light Current BVceo
Type e H Voits Dark Current
Package Number TypmA | mW/em?2 Min nAMax @ Volts
MRD360 20 0.5 40 100 10
Aol S MARD370 10 0.5 40 100 10
Case 82-01 Metal .
2N5780 8.0 2.0 40 160 12
2N5779 8.0 2.0 25 100 12
Actual Size 2N5778 4.0 2.0 40 100 12
. 2N6777 4.0 2.0 25 100 12
Case 29-01 Plastic MRD148 2.0 2.0 12 100 12
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Motorola has made available to the hybrid circuit manu-
facturer, in chip form, virtually all of the thousands of
discrete and integrated circuit devices in its standard product
catalog. For more detailed information on these chips,
including testing, visual inspection, packaging, size, geometry,
and metallization, contact your nearest Motorola represen-
tative or distributor.
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DEVICES FOR
_IN Na

o\l

APPLICATIONS

The following tables list devices that appear in QPL-19500

(Qualified Products List) as of 16 September 1975 and are

avail-

able in the JAN, JANTX, and JANTXV versions as specified.
Check with your local Motorola sales office or franchised distributor

for current qualification status and availability.

SILICON ZENER DIODES +5% SERIES

IN. . .Device Numbers
ASSEMBLIES
DIODES

Reference

Zener

Current Regulator
Voltage Regulator

RECTIFIERS

SILICON ZENER DIODES +5% SERIES (continued)

MIL-S-19500/127
1N746A JAN JTX JTXV thru TN759A JAN JTX JTXV

‘MIL-S-19500/117
1NG62B JAN JTX JTXV thru 1N9928 JAN JTX JTXV

*MIL-S-19500/114
1N2804B JAN JTX thru TN2811B JAN JTX
1N2813B JAN JTX
1N2814B JAN JTX
1N2816B JANJTX
1N2818B JAN JTX thru 1N2B20B JAN JTX
1N28228 JAN JTX thru TN2827B JAN,JTX
TN2829B JAN JTX
1N2831B JAN JTX thru 1N2838B JAN JTX
1N2840B JAN JTX thru 1TN2846 JAN JTX

*MIL-S-19500/124
1N2970B JAN JTX thru 1IN2977B JAN,JTX
1N2979B JAN JTX
1N2980B JAN JTX
1N29828 JAN JTX
1N29848 JAN JTX thru 1N2986B JAN JTX
1N2988B JAN JTX thru 1N2993B JAN JTX
1N29958 JAN JTX
1N2897B JAN JTX
1N2999B JAN JTX thru 1TN3005B JAN JTX
1N30078 JAN JTX thru TN3009B JAN JTX
1N3011B JANJTX
1N3012B JAN JTX
TN3014B JAN JTX
1N3015B JAN JTX

MIL-5-19500/115
1N30168 JAN JTX JTXV thru TN3051B JAN JTX JTXV

*MIL-S-19500/358

1N33058 JAN JTX thru TN33128 JAN JTX
1N3314B JAN JTX
1N3315B JAN JTX
1N3317B JANJTX
1N3319B JAN JTX thru 1N3321B JAN JTX
1N3323B JAN JTX thru 1N3328B JAN,JTX
1N3330B JAN JTX
1N3332B JANJTX
1N33348 JAN JTX thru 1N3340B JAN JTX
1N3342B JAN JTX thru 1N3344B JAN JTX
1N3346B JAN JTX
1N33478 JAN,JTX
1N3349B JAN,JTX
1N33508 JAN JTX
MIL-S-19500/115
1N3821A JANJTX JTXV thru TN3828A JAN,JTX JTXV
**MIL-8-19500/272
1N3993A JAN JTX thru TN4000A JAN JTX
MIL-S-19500/435
1N4099 JAN JTX,JTXV thru 1N4135 JAN JTX JTXV
MIL-S-19500/127
1N4370A JAN JTX,JTXV thru 1N4372A JAN JTX JTXV
*MIL-5-19500/358
1N45498 JAN JTX thru 1N4554B JAN JTX
MIL-S-19500/435
1N4614 JAN JTX JTXV thru 1N4627 JAN JTX JTXV
MIL-S-19500/73
1N4557B RB,JAN,JTX thru 1N4562B JAN,JTX

VOLTAGE REGULATORS

MIL-S-19500/437

1N55198 JAN JANTX thru 1N55458 JAN JANTX

SEE POPULAR PRO-ELECTRON
DEVICES TYPES

SECTION 8

5-1




DEVICES FOR MILITARY APPLICATIONS (continued)

1N. .. DEVICE NUMBERS (continued)

CURRENT REGULATORS

TC REFERENCE DIODES

1N5285 JAN JTXJTXV
1N5286 JAN JTX,JTXV
1N5287 JANJTX, JTXV
1N5288 JAN,JTX JTXV
1N5289 JANJTXJTXV

1N5290 JAN JTXJTXV
1N5291 JAN JTXJTXV
1N5292 JAN JTX,JTXV
1N5293 JAN JTXJTXV
1N5294 JAN,JTXJITXV

1N5295 JAN JTXJTXV
1N5296 JANJTXJTXV
1N5297 JANJTXJTXV
1N5298 JAN JTXJTXV
1N5299 JANJTXJTXV

MIL-§-19500/463

1N5E300 JAN,JTX JTXV
1N6301 JANJTXJTXV
TN5302 JAN JTX,JTXV
1N5303 JANJTX JTXV
1N5304 JAN,JTXJTXV

1N5305 JANJTX JTXV
1NS306 JANJTX JTXV
1NS5307 JANJTX JTXV
1N5308 JANJTX JTXV
1N5309 JAN JTXJTXV

INS5310 JANJTX JTXV
INS5311 JANJTXJTXV
1N5312 JANJTX JTXV
1N5313 JANJTX JTXV
1IN5314 JAN JTXJTXV

DIODE ASSEMBLIES
MIL-S-19500
YNAGIOASAN H b i) g T o T R D0y /320
NI TAZAIAN e wtiins o st e v s e /298

MIL-S-19500
1,7 BT 1299
INB2TJANJITXITIV .. .o v v ene v /159
INBZ3JANJITXITXV J. . i o ine e /159
INB2EJANJTXITAV . . ..o v ile e e /159
INB27JANJTXITEV ., o v i ie i v v ne 159
INB2OJANJTXJITXV .. .. .. ... vt 1158
TNG3EB JANJTXJTXV. . ... ... ...... nse
TNG3TB JANJTXJITXV. . .. .. ........ /156
INS3BB JANJTXJTXV. . .. .. ... ..... 1156
INB39B JANJTXJTXV. . .. .. ... ... /156
INDRIBJANITN .%o v v rnin ooniwin s ns?
INBQIBJANJITX. . . . .. ... i i iiinn 1157
INGQ4BJANJTX. . . . ... i i i i n ns7
INBASBJANJITX. . . . v v vv v v v vnevnas 157
TNSTBHIANITX. . .. oo fs vne vis vimien /158
INBIBBJANJITX. . . v vvnin wiee one aewn /158
TNFIBESANITX. o oincnio i oo arniane smm s 158
T T AN o e oo gy aenien /158
1N4565A JAN JTX JTXV thru. . . . . . ... . /452
TN4574A JAN JTX JTXV
RECTIFIERS
MIL-5-19500/304

1N3890 JAN JTX, JTXV
1N3890R JAN JTX JTXV
1N3891 JAN JTX JTXV
1N3891R JAN JTX,JTXV
1N3893 JAN JTX,JTXV
TN3893R JAN JTX,JTXV

MIL-S-19500/308

1N3910R JAN,JTX
TN3911R JAN JTX
TN3912R JAN,JTX
TN3913R JAN JTX




| DEVICES FOR MILITARY APPLICATIONS (continued)

2N. . . Device Numbers
TRANSISTORS
Field Effect, High Frequency,
Multiple Device, Power, RF Power,
Switching and Unijunction
THYRISTORS

The following tables list devices that appear in QPL-19500 (Qualified Products
List) as of 16 September 1975 and are available in the JAN, JANTX, and JANTXV
versions as specified. Check with your local Motorola sales office or franchised
distributor for current qualification status and availability.

SWITCHING AND HIGH FREQUENCY TRANSISTORS

MIL-S-19500

v i oo A0 SRl ) 172 2N3250A JANJTXJTXV . ..... ... ... 1323
ORRUORIAN' - o o i s e ok R A 172 FNZZBIAJANJTXITXV oo on e i /323
ZNEO2A JAN: . . -« shn wm s riafy s R 2z INBIER JAM oy is v B D e e 1347
o e G T N e CR S RN s o 2 INSIEIERAAN, VL s e s e s e 1347
ONFOERAN, oo . . o s e SNt 1153 ONBSMEIAN . .S T i 1347
g e el B DL AR S 186 ONGAEES TR . 1 - e e e e 1347
Ers T G R i SR 1120 NOBARG BN : v s e /338
P Ty R G e M R 1312 NS A T TN s s o /348
INFIRATAM TR ST . . & o v nw sisrw s s 2N346B JANJTXJTXV. . .. .. ........ /348
pro T O e e I A R s /283 INIABEAIRNITX 1T e atn s s 1392
G e DOV U g g M L 0 S 1373 2N348BA JANJTX . ............... 1392
N BN, e s ) A D, e, L 2n INFAOB JANITXITAV. . .o vv v vin v 1366
SNOERY SENSEIIE oL A R ek /253 2N3499 JANJTX JTXV. . .. ... ... ... 1366
e Pt o T I S S S S /253 2N3500 JANJTXITXV. . .o v v i v e cnnn /366
e MY T T S R N B /258 2N3501 JANJTXJTXV. . .. ..o o i cnn /366
DR SAN s ot L B ey e v /258 2N3506 JANJTXJTXV. . . . ... ..o onnn 1349
T sy 5 e ) ni7 2N3507 JANJTX JTXV. . .. ... .. .. .. 1348
NIGIS AN IOV . A0t e v o 181 2N3634 JANJTXJTXV. . ... ... ..... 1357
IR IANITRITEV. . e o o iaae o 1251 2N363SJANJITXJITXV. . .. ... e 1357
INFHEBASANITXITEY i i nee v 1251 2N3BIB JANITRITFRV. .o v 2 aa s o wsam 1357
PZFPAIANIFXIENN. . o vv ewoain s o 1251 2N3B37JANJTXITXV. . . . .. .o o0 nn - 1357
N2219A JANJTXJITXV .. ..o nn . 1251 B IAN TR . s s v aa e wded 1397
INFFRY JANSTX XY i ve ocunn on 1255 INITE2JANITXITXV. . ..ot v v nnnn 1396
INPPRIATANITXITEN i wn e aaianie /255 2N3763 JANJTXJTXV. . .. ...t 1396
INZZPZIANITXITEVY. © i i v an e s 12565 2N3764 JANJTXJITXV. . . . . .. oo v v v /396
INZ2OFA JANJTXITEY. v civv v vinan 1255 IR IAREITR ITHN % o i vns el /396
2NZ3CONJANJTXITEY . oo v 1317 INBOBDIAMNITX, . duldarsi oo s ons 590 s /399
INTERN IAMATR i 55 vvv e e A%t o ae ais 1268 ONSOAEIARTEN. 251 v v o oo f v milar e s /399
BNPAET AN TR v iyt s oaie Wi 1343 NAOB IAREIT K se v s o s pow bon s 08 s 0 s s /448
INZO05 JANJITXITEV. o v v v v v e v e nnn /290 IREMIRNETTFPRN, L5 e T S 1317
o hr ot T T T B D ey R /290 INGAST JANITX. . « o e v v v o v aiosans /283
INZ2O06 JANJTXITXV, . oo v vonvvn s 291 INA930 JANJTXITXV. . .o e ihon s 1397
IN2906A JANITRITEV v v v vn v wnenn /201 ANEEIL JARSEX ITRV. oo i e inamiiial 1397
SO SAN IR . il o oo Wi e ae /291 INBEST MANEIEN. L SG 1423
IN2907A JANITXITXEN . o ov vvm vsn o 1291 2NBBB2JANJTX. . . ... ...t 1423
1) e T 1 o U U R R Y . 7 INBIESIAN e N B e e 1471

ANBIBBREAN, . o ek Bk v A 1471

POWER TRANSISTORS
MIL-§-19500

ANZTIE SANLKI TR, . oo o e s s 1408 INBBRE. MANITRIEAW, & over e oo wfaim /350
INATIE AN RO ©on g Wk /408 INSDD2 JANITH « o vovis vmiinia ssin sisim s 137
NS SANEY oL s R s e 1402 2NA399 JANJTXITXV. « . oo vvnvven o /433
2N3740 JANJTXITHV. . . o .cvviinn o 1441 INEIOD MANTEIE oo ovn mom mince vopid i o 1456
EITAY JANITX FUXV. L ooaton il 441 NG0B JANLJITX « o v vv v v v e vvn s 1456
HUITOF JANITIERV. © o2l Goa i« 1379 2NG685 JANJTXITXV. . oo v v v v e n vt /464
INIT9Z JANITRITRW. L ol i 1379 ING686 JANJTXITXV, . .. .o vvvnnnen /464
INZBE7 JANJSTXITXRVL L on o dinin s /350 INS745 JANJTXITXV. . . o e v v v e onon 1433
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DEVICES FOR MILITARY APPLICATIONS (continued)
2N. .. DEVICE NUMBERS (continued)

SILICON CONTROLLED RECTIFIERS MULTIPLE DEVICES
MIL-S-19500 MIL-S-19500

INBVGOUAN oo sivs smesmnnmdess s 1372 2N2060 JANJTXITXV, . ..o e s n 1270
PNAMOJAN oo v swsarmsinseaan st 1372 2N3BIOJANJTXJTXV. . .. .. ... ... .. /336
INGIE AR o imnus s, desss crmarmnns e 1372 2N3BTTJANJTXITXV. . . . .. .. ... ... /336
INAGOT AN 2 ooy v msmsvnsmisnile sua 1372 NABEE JANATNITRN. Lo i 2ae ves ooe 421
FNAWTIAN ' coooee By wbost s adith ;B0 /1372 ONBIBS O IANITR oo L A /495
P T L M e 1372

UNIJUNCTION

FIELD-EFFECT TRANSISTORS
MIL-S-19500

INAGAB JANITX. -« o wv s s sois i /388 MpRERas
3 EL B E T o S S /388 N0 IANITN . cesrvwns Ve alerin /378
INBARLJAN FTX. o oove wons sovimaisiasing s /425 DN LJANIT X s o s e o /375
ONBITE WAL I s ooy s ety st /493 INSBED JAN TR cswwarte splle st /375
INBVTTIANITR. . cooox Tone siosiminas 5 /493 INZBE2 JANITX  covaw wana s b Bl /375
Ly TR 7. TG o A S 493 2N4856,59 JANJTX. . . o ve e e /385

RF POWER TRANSISTORS

MIL-S-19500
ZNOIBJANJITXITXV .. .. ... .0 un 1301
ZNYHIZIAN Ll e i s e s 187
TNIIBBJAN . ... i i e s 7
BT JEDI YA C NEE e R e s e R 1244
PNIVTTIAN . . . C i i e s s {346
2N3ITS JANJTRITXV. . . ovv i v v e e /341
NISEI JANJTXITXV. . .. ... ..o oL 341
2N3BBE JANJTXJTXV, . .. .. .. ... ... /398
2N3866A JANJTXJTXV .. ... ........ /398

The following tables list devices which are in the process of qualification for listing
in QPL-19500 as of 16 September 1975. Check with your local Motorola sales office
or franchised distributor for current qualification status and availability.

POWER TRANSISTORS SWITCHING AND HIGH FREQUENCY TRANSISTORS

MIL-S-19500 MIL-S-19500
2N343940 JANJITX. . .. ... 1368 2NBO19JANJITX « oo 1391
2N5664,65 JANJTX JTXV. . .. ... ... .. /456 2NB700 JANJTX ..o 1391
2NB683,84 JANJTX. . .. . ... ... ... . 1466 2N3735,37 JANJTXITXV. . ..o, 1395
2N6051,52 JANJTX JTXV. . . ... ... . .. (501 2NA957 JANJTX oot 1426
2NB058,59 JANJTXJTXV . . .. ... ... .. /(503 2NS109 JANJTX ©ovveoreeeaae /453
2NB306,08 JANJTX. . . . . ... .. /498

FIELD-EFFECT TRANSISTORS

MULTIPLE DEVICES

MIL-S-19500
INGOSDIAN AT, a5y e s oo /431
0BT JANITX oo I i s s 7431
MIL-5-19500 2NA416A JANJTXITXV. . . .o 1428
2N5795,96 JANJTXITXV .. ooonero.. /496 2N4857.58,60.61 JANJTX . . . . . . .. .. .. /385
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. DEVICES FOR MILITARY APPLICATJONS (continued)

INTEGRATED CIRCUITS

A typical military part number consists of the JAN prefix, the general speci-
fication number, the detail specification number, and a coded part number.

PART NUMBER DESCRIPTION

JAN
orJ MC38510 foo1 01 A B A
| I i 1 I il s
u.s. Military Detail Device Device Case Lead Material
Government  Designator  Specification Type Class Qutline and Finish
Certification | |
Mark

A Kovar or Alloy 42;
P .
Rs;z?::;e with hot soider dip

Level Kovar or Alloy 42,
A,B,orC with bright acid tin plate

- C Kovar or Alloy 42

-M- 1 L

LT with gold plate

Case Outline Designator

1/4" x 1/4" flat pack, 14 pin
1/8" x 1/4* flat pack, 14 pin
1/4" x 3/4" dual-in-line, 14 pin
1/4" x 3/8" flat pack, 14 pin
1/4" x 3/4" daul-in-line, 16 pin
1/4" x 3/8" flat pack, 16 pin

8 lead can

1/4" x 1/4" flat pack, 10 pin
10 lead can

1/2" x 1-1/4"" dual-in-line, 24 pin
3/8" x 1/2" flat pack, 24 pin
1/4" x 1/2" flat pack, 24 pin

w

it
NA-—IOMMOO® P

#A and D outlines are interchangeable.

TABLE | — JAN PART NUMBER TO MOTOROLA PART NUMBER CROSS REFERENCE
Contact your local Motorola sales office or franchised distributor for current qualification status and availability.

JAN Motorola JAN Motorola JAN Motorola JAN Motorola
Part Standard Part Standard Part Standard Part Standard
No.** Part No. No.** Part No. No.** Part No. No.** Part No.
MIL-M-38510/001 MIL-M-38510/003 MIL-M-38510/006 MIL-M-38510/009
NAND Gates NAND Buffers Binary Full Adders Shift Registers
01 MC5430 01 MC5440 01 MC15482 01 MC5495
02 MC5420 02 MC5437 02 MC5483 02 MC5496
03 MC5410 03 MC5438 03 MC9304 03 MC54164A
04 MCG5400 MIL-M-38510/004 MIL-M-38510/007 04 MC54165
05 MC:“ NOR Gates Exclusive OR Gate 05 Mg:‘“
polg Bt PL, S L MIEGM-SSBTOIM:J%
08 MC5405 X Mpoe MIL-M-38510/008 Decoders
09 MC5403 03 MC5425 Hex Buffers/Drivers
04 MC5427 01 MCB406 o MC5442
MIL-M-38510/002 02 MC5443
. MIL-M-38510/005
ef i AND-OR-INVERT 92 wagElt 03  MC54d4
01 MC5472 Gates 04 MC5417 04 MC5445
02  MC5473 o1 MC5450 o 05  MC54145
03  MC54107 ™ weehie A Ty 06  MC5446
04 MC5476 03 MC5453 07 MC5447
05  MC5474 04  MO5454 08  MCs448
06 MC5470 09 MC5449
07 MC5479

**JAN type number must be
completed as shown in the
Part Number Description.
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DEVICES FOR MILITARY APPLICATIONS (continued)

TABLE | — JAN PART NUMBER TO MOTOROLA PART NUMBER
CROSS REFERENCE (continued)

MTTL INTEGRATED CIRCUITS (continued)

'

JAN
Part
No.**

Motorola
Standard
Part No.

JAN | Motorola
Part Standard
No.** Part No.

JAN Motorola
Part Standard
No.** Part No.

JAN Motorola
Part Standard
No.** Part No.

MIL-M-38510/011
Arithmetic Logic

MIL-M-38510/015
Bistable Latches

MIL-M-38510/022
High-Speed Flip-Flops

MIL-M-38510/027
Low-Power NOR Gate

Unit
o1 MC54181
02 MC54182

MIL-M-38510/012
Monostable

01 MC5475
02 MCs477
03 MC9308
04 MCa314

MIL-M-38510/016

01 MC54H72
02 MCB4H73
03 MCB4HT74A
04 MC54H76
05 MC54H101

01 MC54L02*

MIL-M-38510/028
Low-Power
Shift Registers

01 MC54L95*

Multivibrators AND Gates 06 | MCs4H103 02 | mcsaL164"
01 MC54121 01 MC5408 MIL-M-38510/023 5
02 | mcsa122 02 | Mcs409 High-Speed Lh::vL-stfF 322‘53,
03 MC54123 NAND Gates o
MIL-M-38510/017 01 MC54L42*
MIL-M-38510/013 Low-Power Flip-Flops 01 MC54H30 a
oo 02 MO54H20 02 MC54143
o1 MC54174 03 MCS4H10 03 MC54L44*
01 MC5492 02 MC54175 p MOS4HO0 04 MC54L46*
e :ﬂ"g“?g MIL-M-38510/019 05 | MCs4HO4 05 | MCs4ta7*
54160 Parity Generators/ 06 MC54H01 MIL-M-385 10/040
04 MC54163 wchiy High-S
05 | Mmcsa162 07 S| MeBen2a i
o1 | mcsaigo AND-OR-INVERT
06 MC54161 MIL-M-38510/024 Gates
07 MC5490 MIL-M-38510/020 High-Speed = e
o8 MC54192 Low-Power NAND Gates NAND Buffer 02 MC:H:’:
09 MC54193 01 MC54L30°* 01 | mMC54H40 03 MC54H53
MIL-M-38510/014 02 MC54L2°_ MIL-M-38510/025 04 MC54H54
D:ﬂtalslulrmw' g: :gg:t;g Counters 05 MC54H55
v
ultiplexers 4 MOS4LO4* 01 MC54L90* MIL-M-38510/041
01 MC54150 06 MCS4L03* 02 MC54L93* Low-Power
02 MC9312 TR AND-OR-INVERT
03 | MCs4153 MIL-M-38510/021 : ’ Hatss
04 | mcezos Low-Power Flip-Fl Lovet vamt
ow-Power Flip-Flops Exclusive OR Gate 01 MCB4L51*
05 MC9322 o1 MCEALTT™ - T TR 02 MC54L54*
06 MC54151 02 MCE4L72° 03 MC54L55*
03 MC54L73* MILM-38510/151
04 MC54L78* Schmitt-Triggers
-
05 MC54 174 i TACEAT3
02 MC5414
03 MC54132
, e T
MDTL INTEGRATED CIRCUITS % st e
JAN Motorola JAN Motorola JAN Motorola JAN - Motorola
Part Standard Part Standard Part Standard Part Standard
No.** Part No. No.** Part No. No.** Part No. No.** Part No.
MIL-M-38510/030 MIL-M-38510/031 MIL-M-38510/032 MIL-M-38510/033
NAND Gates NAND Buffer/Expander Mor_lo_subla Flip-Flops
01 | mceso 01 | mcesz o e 01 | mceas
02 MC935 02 MCS44 01 MC951 02 MC848
03 MC936 03 MC957 03 MC850
04 MCg46 04 MC958 04 MCg093**
08 MC962 05 MCo33

*Not presently being manufactured or planned for immediate introduction.
**JAN type number must be completed as shown in the Part Number Description.



DEVICES FOR MILITARY APPLICATIONS (continued)

TABLE | —JAN PART NUMBER TO MOTOROLA PART NUMBER
CROSS REFERENCE (continued)

McMOS INTEGRATED CIRCUITS

JAN Motorola
Part Standard
No.** Part No.

JAN Motorola
Part Standard
No.** Part No.

JAN Motorola
Part Standard
No.** Part No.

JAN Motorola
Part Standard
No.** Part No.

MIL-M-38510/050
NAND Gates

MIL-M-38510/052
NOR Gates

MIL-M-38510/055
Buffers/Converters

01 MC14011A
02 MC14012A
03 MC14023A

MIL-M-38510/051
Flip-Flops

01 MC14000A
02 MC14001A
03 MC14002A
04 MC14025A

[} MC14013A
02 MC14027A

MIL-M-38510/053
AND-OR-INVERT
Gates

01 MC1409A
02 MC14010A
03 MC14048A
04 MC14080A
05 MC14041A"

MIL-M-38510/067
Static Shif
Registers

01 MC14007A
02 MC14019A*
03 MC14030A"

MIL-M-38510/056
Counters/Dividers

01 MC14006A
02 MC14014A*
03 MC14015A
04 MC14021A
05 MC14031A*

MIL-M-38510/054
4-Bit Full Adder

01 MC14008A

01 MC14017A
02 MC14018A*
03 MC14020A
04 MC14022A
05 MC14024A

MIL-M-38510/058
Quad Analog Switch

01 MC14016A

MECL 10,000 INTEGRATED CIRCUITS

JAN Motorola
Part Standard
No.** Part No.

MIL-M-38510/060=
Multiple Gates

01 MC10501
02 MC10502
03 MC10505
04 MC10506
05 MC10507
06 MC10509
a7 MC10504

LINEAR INTEGRATED CIRCUITS

JAN Motorola
Part Standard
No.** Part No.

JAN Motorola
Part Standard
No.** | Part No.

JAN Motorola
Part Standard
No.** Part No.

JAN Motorola
Part Standard
No.** Part No.

MIL-M-38510/101 MIL-M-38510/102
Operational Amplifiers Voltage Regulator
01 MC1741 01 | mc1723

02 MC1747

03 MLM101A
04 MLM108A
05 MLH2101A*
06 MLH2108A*
07 MLM118*

MIL-M-38510/104
Line Drivers
and Receivers

MIL-M-38510/106
Voltage Follower
Operational Amplifiers

MIL-M-38510/103
Voltage Comparators

01 MC1710
02 MC1711
03 MLM106*
04 MLM111°*

01 MCS55107
02 MC55108
03 MC9614*
04 MC9615*
05 MC55113*

01 MLM102*
02 MLM110

MIL-M-38510/107
Voltage Regulator

01 MLM109

MEMORIES

JAN Motorola
Part Standard
No.** Part No.

MIL-M-38510/201
Programmable
Read Only Memories

01 MCM5303
02 MCM5304

*MNot presently being manufactured or planned for immediate introduction.
** JAN type number must be completed as shown in the Part Number Description,
#A draft of MIL-M-38510/060 has been issued, A series of MIL-M-38510 specifications has been reserved for the
complete line of MECL devices including flip-flops, decoders, and arithmetic units,
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The Application Notes listed have been prepared to acquaint the circuits and systems
engineer with the broad line of Motorola Semiconductor Products and their applications.

To obtain copies of these notes, simply list the AN number or numbers and send
your request on your company letterhead to: Technical Information Center, Motorola
Semiconductor Products Inc., P. O. Box 20912, Phoenix, Arizona 85036.

APPLICATION NOTE APPLICATION NOTE

NUMBER TITLE NUMBER TITLE

AN-139A  Understanding Transistor Response Parameters AN-298 Noise Immunity With High Threshold Logic
AN-178A  Epicap Tuning Diode Theory and Applications AN-299 An IC Wideband Video Amplifier With AGC
AN-182 A Method of Predicting Thermal Stability AN-401 The MC1554 One-Watt Monolithic Integrated Circuit
AN-189  Solid-State Pulse Width Modulation DC Motor Control Power Amplifier

AN-204A  The MC1530, MC1531 Integrated Operational Amplifiers AN-403  Single Power Supply Operation of IC Op Amps
AN-210 FM Modulation Capabilities of Epicap VV C's AN-204 A Wideband Monolithic Video Amplifier

AN-211A  Field-Effect Transistors in Theory and Practice AN-407 A General Purpose IC Differential Output Opera-

tional Amplifier
AN-411 The MC1535 Monolithic Dual Op-Amp
AN-413 Unijunction Trigger Circuits for Gated Thyristors
AN-414 Operation and Application of MHTL IC Flip-Flops

AN-215A  RF Small-Signal Design Using 2-Port Parameters
AN-219 The Field-Effect Transistor in Digital Applications
AN-220 FET's in Chopper and Analog Switching Circuits
AN-221 4-Layer and Current-Limiter Diodes Reduce Circuit

Cost and Complexity AN-415A  Avoiding Second Breakdown
AN-222  The ABCs of Solid-State DC to AC Inverters AN-416 One-Step High Order Frequency Multipliers
AN-238 Transistor Mixer Design Using 2-Port Parameters AN-417A  IC Crystal Controlled Oscillators
AN-240 SCR Power Control Fundamentals AN-418 High Speed Monostable Multivibrator Design With

MECL Integrated Circuits

AN-419 UHF Amplifier Design Using Data Sheet Design Curves

AN-421 Semiconductor Noise Figure Considerations

AN-423 Field-Effect Transistor RF Amplifier Design Techniques

AN-426A Low-Power Audio Amplifiers Using Complementary
Plastic Transistors

AN-436 Conventional and Self-Start Dimming of Incandescent
Lights

AN-437B  Design Considerations and Performance of Motorola
Temperature-Compensated Zener Reference Diodes

AN-439 MC1539 Op-Amp and its Applications

AN-440 Theory and Characteristics of Phototransistors

AN-442 Designing DC-DC Converters for Capacitor Charging
With Batteries

AN-443 Directional and Speed Control for Series, Universal
and Shunt Motors

AN-445 Pulse-Width Modulation for DC-Motor Speed Control

AN-245A  AnIntegrated Core Memory Sense Amplifier

AN-247A  An Integrated Circuit RF-IF Amplifier

AN-248 The MC1533 Monolithic Operational Amplifier

AN-249 Designing Around the Tuning Diode Inductance

AN-261A  Transistor Logarithmic Conversion Using An Oper-
ational Amplifier

AN-267 Matching Network Designs with Computer Solutions

AN-268 Pulse Triggering of Radar Modulator SCR's

AN-270 Nanosecond Pulse Handling Techniques In IC Inter-
connections

AN-273A  More Value Out of Integrated Operational Amplifier
Data Sheets

AN-282A  Systemizing RF Power Amplifier Design

AN-2908B  Mounting Procedure for, and Thermal Aspects of,
Thermopad Plastic Power Devices

AN-293 Theory and Characteristics of the Unijunction

Transistor
AN-294 Unijunction Transistor Timers and Oscillators AN-447 Fast Charging Systems for Ni-Cd Batteries
AN-295 Suppressing RF1 in Thyristor Circuits AN-455 Using the FET Designer Data Sheet for Worst Case

= - Amplifier Circuit Design
SEE POPULAR PRO-ELECTRON
DEVICES TYPES
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APPLICATION NOTES (continued)

APPLICATION NOTE
NUMBER TITLE

AN-459

AN-460

AN-461
AN-462
AN-464

AN-465

AN-466
AN-467
AN-469
AN-470
AN-471
AN-472
AN-473
AN-474

AN-475

AN-478A
AN-481
AN-482
AN-4838B

AN-484A
AN-485

AN-488

AN-489
AN-491
AN-493

AN-496A

AN-498

AN-499

AN-500

AN-504
AN-505
AN-506

AN-507
AN-508

AN-509
AN-511
AN-512
AN-513

A Simple Technique for Extending Op-Amp Power
Bandwidth
Using Transient Response to Determine Operational
Amplifier Stability
Transient Suppression With a Power Zener Diode,
FET Current Regulators — Circuits and Diodes
MTTL Designer’s Note — The MC4004/MC4005,
A 16-Bit Random Access Memory

MTTL Designer’s Note — The MC4006/MC4007
Decoders

Circuit Applications for the Triac

Using Motorola High Threshold Logic

Line Operated 15-kHz Inverter

Bipolar Chopper Transistors and Circuits

Analog-to-Digital Conversion Techniques

Mounting and Heat Sinking Uniwatt Plastic Transistors

A Monolithic High-Power Series Voltage Regulator

The MC1541 — A Gated Dual-Channel Sense Amplifier
for Core Memories

Using the MC1545 — A Monolithic, Gated-Video
Amplifier

Small-Signal RF Design With Dual-Gate MOSFETs

A Broadband 4-Watt Aircraft Transmitter

Electronic Speed Control of Appliance Motors

20 and 30 Watt Power Amplifiers Using Darlington
Output Transistors

Medium-Power Audio Amplifiers

High-Power Audio Amplifiers With Short-Circuit
Protection

High-Speed Addition Using Lookahead Carry Tech-
niques

Analysis and Basic Operation of the MC1595

Gated Video Amplifier Applications, the MC1545

The MC3000/MC3100 Series Transistor-Transistor
Logic Flip-Flops

Error Detection and Correction Using Exclusive-OR
Gates and Parity Trees

Voltage and Current Boost Techniques Using the
MC1560-61

Shutdown Techniques for the MC1560-61/69 Mono-
lithic Voltage Regulators

Development, Analysis, and Basic Operation of the
MC1560-61 Monolithic Voltage Regulators

The MC1600 Series MECL 11l Gates

The MC4012, A MTTL 4-Bit Shift Register

Code Conversion With Semiconductor Read Only
Memories

A 13-Watt Broadband AM Aircraft Transmitter

Applications of Phototransistors in Electro-Optic
Systems

True RMS Voltage Regulators

Low Frequency Applications of Field-Effect Transistors

Applications of Fast-Recovery Rectifiers

A High Gain Integrated Circuit RF-IF Amplifier With
Wide Range AGC

APPLICATION NOTE
NUMBER TITLE

AN-517

AN-518

AN-519
AN-521
AN-522
AN-524
AN-526

AN-527

AN-529

AN-530A

AN-531
AN-532A
AN-533
AN-535
AN-536

AN-540
AN-541

AN-543

AN-544A
AN-545
AN-546
AN-547
AN-548A
AN-549

AN-550

AN-551
AN-552
AN-553
AN-555
AN-556

AN-557
AN-559
AN-560
AN-561
AN-563

AN-564

AN-565
AN-566
AN-567
AN-568

Improving the Efficiency of Low-Voltage, High-Current
Rectification :

Constant-Speed Motor Control Using Tachometer
Feedback '

Using MDTL Logic Blocks

Using Balanced Emitter Transistors in RF Applications

The MC1556 Operational Amplifier and its Applicationt

Converting Relay Control Systems to Digital ICs

Theory, Characteristics and Applications of Silicon
Unilateral and Bilateral Switches

Theory, Characteristics and Applications of the Pro-
grammable Unijunction Transistor

Regulated Line Operated Inverter Uses High Voltage
Power Transistors and Hot-Carrier Rectifiers

The MC7491A Eight-Bit Serial Shift Register and the
MC7495 Four-Bit Shift Register

MC1596 Balanced Modulator

MTTL and MECL Avionics Digital Fequency Synthesize

Semiconductors for Plated-Wire Memories

Phase-Locked Loop Design Fundamentals

Micro-T Packaged Transistors for High-Speed Logic
Systems

A Synchronously Gated N-Decade Sweep Oscillator

Medium Scale Integration in the Numerical Control
Field

Integrated Circuit IF Amplifiers for AM/FM and FM
Radios

Printed Circuit VHF TV Tuners Using Tuning Diodes

Television Video |F Amplifier Using Integrated Circuits

Solid-State Linear Power Amplifier Design

A High-Speed Dual Differential Comparator, the MC151

Microstrip Design Techniques for UHF Amplifiers

A Vertical Deflection Circuit Using Complementary
Transistors

Programming the MCM5003/5004 Programmable
Read Only Memory

Tuning Diode Design Techniques

The Control Engineer’s Guide to IC Applications

A New Generation of Integrated Avionic Synthesizers

Mounting Stripline-Opposed-Emitter (SOE) Transistors

Interconnection Techniques for Motorola’s MECL
10,000 Series Emitter Coupled Logic

Analog-to-Digital Cyclic Converter

Simple RAMP A/D Converter

Designing Tuned Lines for UHF TV Tuners

How to Use Photosensors and Light Sources

Hybrid Gain Modules for Use in CATV Trunk and
Line Extender Amplifiers

An ADF Frequency Synthesizer Utilizing Phase-Locked
Looped Integrated Circuits

Using Shift Registers as Pulse Delay Networks

High-Speed Binary Multiplication Using the MC10181

MECL Positive and Negative Logic

A Fuse-Thyristor Coordination Primer



APPLICATION NOTES (continued)

APPLICATION NOTE
NUMBER TITLE

AN-569

AN-571
AN-574
AN-575A
AN-576
AN-577

AN-578

AN-579
AN-580
AN-581

AN-583
AN-584

AN-585
AN-586

AN-587
AN-588
AN-589
AN-590
AN-592

AN-583
AN-584

AN-595
AN-596

AN-597
AN-598A

AN-599
AN-700
AN-701
AN-702
AN-703
AN-704
AN-705
AN-706
AN-707

AN-708
AN-709

Transient Thermal Resistance — General Data and
Its Use

Isolation Technigues Using Optical Couplers

CMOS: A New Logic Type for Control Systems

Variable Speed Control System for Induction Motors

The Logical Design of Shift Counters

Design Technigues for an 80-Watt, 175 MHz Trans-
mitter for 12,5 Volt Operation

UHF Microstrip Amplifiers Utilizing G-10 Epoxy-Glass
Laminate

Testing MECL 10,000 Integrated Logic Circuits

Thermal Runaway in High Power Thyristors

An MSI 1500-MHz Frequency Counter Using MECL
and MTTL

A MECL 10,000 Main-Frame Memory System Employ-
ing Dynamic MOS RAMs

Programmable Counters Using the MC10136 and MC10137
MECL 10,000 Universal Counters

VHF Power Amplifiers Using Paralleled Output Transistors

Measure Frequency and Propagation Delay With High-
Speed MECL Circuits

Analysis and Design of the Op-Amp Current Source

A 20 kHz, 1 kW Line Operated Inverter

Generate Custom Waveforms Digitally

Servo Motor Drive Amplifiers

AC Noise Immunity of MECL 10,000 Integrated
Circuits

Broadband Linear Power Amplifiers Using Push-
Pull Transistors

A Frequency Synthesizer for Aircraft Automatic
Direction Finding Systems

25-Watt and 10-Watt VHF Marine Band Transmitters

A Class D Citizen's Band Transmitter Using Low-Cost
Plastic Transistors

Power Control Using the Zero Voltage Switch

Four Terminal, Optically Isolated Zero Crossing AC
Relay

Mounting Technigues for Metal Packaged Power Semi-
conductors

Simulate MECL System Interconnections With A Com-
puter Program

Understanding MECL 10,000 DC and AC Data Sheet
Specifications

High-Speed Digital-To-Analog and Analog-To-Digital
Techniques

Designing Digitally-Controlled Power Supplies

Broadband Network Design for UHF Amplifiers

Pulse Width Modulation for Small DC Motor Control

A CRT Display System Using NMOS Memories

Noise Immunity Comparison of CMOS Versus Popular
Bipolar Logic Families

Line Driver and Receiver Considerations

MECL 10,000 Arithmetic Elements MC10179, MC10180,
MC10181
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APPLICATION NOTE

NUMBER

AN-710
AN-711

AN-712A
AN-713

AN-714
AN-715
AN-716
AN-717
AN-T18A

AN-719
AN-720
AN-721
AN-312
(European)
AN-722
AN-724
AN-725
AN-726
AN-727

AN-728
AN-729

AN-730

AN-731
AN-732

AN-733

AN-734
AN-735
AN-736
AN-737

AN-738
AN-739
AN-740

AN-741
AN-742
AN-743
AN-744
AN-746

AN-747
AN-748
AN-749

AN-750

TITLE

Communication System Transmission Losses

The Recovery of Recorded Digital Information in Drum,
Disk and Tape Systems

Interface Techniques Between Industrial Logic and
Power Devices

Binary D/S Converters can Provide BCD-Coded Con-
version

A Personalized Heart-Rate Monitor With Digital Readout

Introduction to CMOS IC’s With 3-State Outputs

Successive Approximation A/D Conversion

Battery Powered 5-MHz Frequency Counter

Industrial Clock/Timer Featuring Back-Up Power
Supply Operation

A New Approach to Switching Regulators

Interfacing With MECL 10,000

Impedance Matching Networks Applied to RF Power
Transistors

Replacing Sequential Logic With ROMs
Operational Aspects of Motorola’s Data Terminal
A Low-Cost 80 V-1.5 A Color TV Power Supply
Bussing With MECL 10,000 Integrated Circuits

Television Horizontal APC/AFC Loops: The Last 10 Per-
Cent

13-Watt Micrastrip Amplifier for 220-225 MHz Operation

A Medium Cost PLL Varactor Tuning System Utilizing
0ff-the-Shelf Logic

A High-Speed FIFO Memory Using the MECL MC10143
Register File

Low-Speed Modem Fundamentals

A Non-Volatile Microprocessor Memory Using 4K
N-Channel MOS RAMs

A ROM-Digital Approach to PWM-Type Speed Control
of ac Motors

SCR Controller for a Series Field dc Motor

Solid-State Gas/Smoke Detector System

Lead Forming Tool for Plastic Micro-T Devices

Switched Mode Power Supplies — Highlighting a 5-V,
40-A Inverter Design

NBCD Sign and Magnitude Adder/Subtracter

A Synthetic Spectrum Tunign System for TV

The Designing on N-Channel 16 x 16-Bit Memory
System for the PDP-11

Interface Considerations for Numeric Display Systems

A 200 MHz Autoranging MECL-McMOS Frequency Counter
Five-Digit Accumulator/Elapsed Time Indicator

A Phase-Locked Loop Tuning System for Television

A 3%-Digit DVM Using An Integrated Circuit Dual

Ramp System

Low-Speed Modem System Design Using the MC6860
Applications of MC1405/MC14435 in Digital Meters

Broadband Transformers and Power Combining Tech-
niques for RF
A Self-Regulating Horizontal Scan System



APPLICATION NOTES (continued)

APPLICATION NOTE
NUMBER TITLE

AN-751
AN-752

AN-753

AN-754

A Disassociated Intercarrier Television Video |F Amplifier

An 80-Watt Switching Regulator for CATV and Indus-

trial Applications

Scanning Logic for RF Scanner-Receivers Using CMOS
Integrated Circuits

Device Operation and System Implementation of the

Asynchronous Communications Interface Adapter
(MC6850)

APPLICATION NOTE

NUMBER
AN-755
*AN-756

*AN-757

TITLE

Solid-State Relays for AC Power Control

Crystal Switching Methods for MC12060/MC12061
Oscillators

Analog-to-Digital Conversion Technigques With the M68(
Microprocessor System

*Available Soon.

ENGINEERING BULLETINS SELECTION GUIDE

The Engineering Bulletins listed below have been prepared to acquaint the systems engineer with the broad line of Semicon-
ductor Products and their applications.

To obtain copies of these bulletins, simply list the EB number or numbers and send your request on your company letterhead
to: Technical Information Center, Motorola Semiconductor Products Inc., P. O. Box 20912, Phoenix, Arizona 85036.

ENGINEERING BULLETIN
NUMBER TITLE

EB-1

EB-4
EB-5
EB-7

EB-8

EB-10
EB-11
EB-12
EB-13
EB-14
EB-15
EB-17
EB-18

EB-19
EB-20
EB-21
EB-22
EB-23
EB-24
EB-25
EB-26
EB-27
EB-28

EB-29
EB-30

EB-31

EB-32

Sensitive Gate Triacs Form IC Alliance — Operate
Loads to 4 A — 600 V

We Sense A Change in You, Friend ...

Get the Drift, Men . ..

Madam! Your Circuit Scheme Shows Symptoms of
Triac Inadequacy

How to Apply the MHW709/710 UHF Power Modules

Scope’s Vertical Amplified by New Circuit

Scope Sweep is Quick on the Trigger

Clock/Timer Controls Time-Dependent Industrial Systems

Switching Regulators Head ‘Em Off at the Series Pass

Simple Linear Voltage Sweep Uses the MC1555 Timer

Power Darlington Design Tips

Simple VHF Broadband Design Uses CQ Transistor Lineup

CQ, Modular Techniques Make 45 Watt UHF Amplifier
Practical

Controlled-Q RF Technology — What It Means, How
it's Done

Multiplier/Op-Amp Circuit Detects True RMS

DAC Key to Inexpensive 2 2/3 Digit Voltmeter

Economical 225 MHz Receiver Front End Employs FETs

How to Apply the MHW601/602 VHF Power Modules

Input Buffer Circuits for the MC1505 Dual Ramp A-to-D
Converter Subsystem

Four Building Block Amplifiers for 900 MHz
Communications

A Metallization System for UHF and Microwave Power
Transistors

Get 300 Watts PEP Linear Across 2 to 30 MHz From
This Push-Pull Amplifier

Low-Cost, Easy-to-Build Exciter/Multiplier for 225 MHz
FM Transmitters

The Common Emitter T0-39 and its Advantages

Sensitive Gate SCRs — Don't Forget the Gate Cathode
Resistor

Performance of the MHW560 Series of CATV Ampli-
fier Modules in 50 Ohm Systems

A Complementary Symmetry Amplifier for 2 to 30 MHz
SSB Driver Applications
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ENGINEERING BULLETIN
NUMBER TITLE

EB-33
EB-34

EB-35

EB-36

EB-37
EB-38

EB-39

EB-40
EB41
EB42

EB-43

EB44

EB-46
EB-47

EB-48

EB-49
EB-50

EB-51
EB-52

EB-53

EB-54
EB-55

EB-56
EB-57

EB-58

Solid-State Gas/Smoke Detector Systems

A Low-Cost 18.75 MHz Oscillator-Buffer for FM
Transmitters

Autopolarity Circuits for the MC1405 Dual-Slope A/D
Converter System

4 1/2 Digit DVM System Using the MC1505 Dual-Slope
Converter

Amplifier Gains 10 dB Over Nine Octaves

Measuring the Intermodulation Distortion of Linear
Amplifiers

80-Watt CATV Switching Regulator Useful in Industrial
Amplifiers

Three CMOS BCD-to-Seven Segment Decoders

The LED Circular Timepiece

Motorola Field-Effect Liquid Crystal Displays — A
Light Look

A9 1/2 Digit Gas Discharge Display System With
Leading Zero Suppression

An Isolated, Picket-Fence Firing Circuit for High
Current SCRs

A Single-Device, 80-Watt, 50-Ohm VHF Amplifier

Event Counter and Storage Latches for High Frequency
High Resolution Counters

A Time Base and Control Logic Subsystem for High
Frequencies, High Resolution Counters

Application Performance of the MC6860 Modem

Build This Simple, Battery-Powered 3 1/2 Digit DVM
From Standard Parts

Successive Approximation BCD A/D Converter

Control Your Switching Regulator With the MC3380
Astable Multivibrator

Two VHF Highband Gain Blocks Form 20 dB, 30-Watt
Amplifier Chain

A Simple Line Phase-Reversal Detection Circuit

Battery-Powered 3 1/2 Digit Multimeter

A Cordless, CMOS Liquid Crystal Display Clock

An Economical FM Transmitter Voice Processor from a

Single IC

Analog Data Acquisition Network for Digital Processing

Using the MC1405-MC14435 A/D System



CATALOG INDEX

A complete index of type numbers in alphanumerical order for
instant device identification. Many of the devices are referred by
section and page number to more comprehensive tables in this
book. Device types that are not referenced are, nevertheless,
manufactured and inventoried by Motorola, but are suggested
principally for replacement purposes.

SEE POPULAR PRO-ELECTRON
DEVICES TYPES
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CATALOG INDEX (continued)

DIODES 1/4M2215 DIODES IN703A-4 INTS5AITX

Zener 1/4M22110 Reference IN703A-5 IN728A IN755AJTHV

1/4M2.4A1 1/4M241 AML3GFRZ . ...... 4-82 | IN703A-6 1N729 AMI66 477
1/4M2 475 1/4M2425 AMLIGFRS . ... ... 4-82 | INT04 IN729A IN756A

1/4M2.8A110 1/4M24210 AM2.04FR2 . ... ... 4-82 | IN704A 1IN730 IN756AJAN

L/4M2.7A1 1/4M252 AM2.04FRS . ... .. .4-82 | INT04A-0 IN730A INTS6AJTX

1/4M2.TAZS 1/4M2525 IN704A-1 IN731 1INTSBAJTXV
1/4M2.7ALL0 1/4M25210 Zener INT04R-2 IN731A WIBT i 4-77
1/4M3.0A2 1/4M271 1M110285 IN704A-3 IN732 i IN757A

1/8M3.0AZ5 1/4M2725 1M1102510 ....... 4-78 | IN704A-4 IN732A IN757AJAN
1/4M3.0A210 1/4M27210 1M120255 IN704A-5 IN733 INTSTAITY

1/4M3.302 1/4M302 1M1202810 . ... ... 4.78 | IN705 IN733A IN757AJTRV
1/4M3.3A25 1/4M3025 1M130255 1N705A IN734 T T 477
1/4M3.30210 1/4M30210 1M1302510 ... . ... 4.78 | 1N705A-0 IN734A IN758A

1/4M3.6AZ 1/4M331 1M140255 1N705A-1 1N735 IN758AJAN
1/4M3.6AZ5 1/4M3315 1M1402510 . ... ... 4-78 | 1N705A-2 IN735A IN758AITX

1/4M3.6AZ10 1/4M33210 1M150285 IN705A-3 IN736 IN7S8AITXV

1/4M3.9A2 1/4M361 1M1502510 ... ... 478 | IN705A-4 1N736A i 477
1/4M3.9A25 1/4M3615 1M1602510 . ...... 4.78 | 1N705A-5 IN737 IN759A

1/4M3.9A710 1/4M36210 1M175255 IN705A-6 IN737A IN759AJAN

1/4M8.3A7 1/4M392 1M1752510 1N705A-7 IN738 INTS9AITX

1/4M4.3A25 1/4M3915 1M1802510 . ... ... 4-78 | IN705A-8 1N738A IN7S9AITXV
1/4M4.3A210 1/4M39210 1M200255 IN706 1739 IN761

1/4M4.702 1/4M432 1M2002510 . ... ... 4.78 | 1N706A 1N739A IN761A

1/4M4. 725 1/4M4315 INT06A-0 IN740 IN761-1

1/4M4.7A210 1/4M43110 RECTIFIERS INT06A-1 INT40A IN761-2

1/4M5.1A2 1/4M452 IN248B .......... 4-87 | INTO6A-2 1NT41 1INT62

1/4M5.1AZ5 1/4M4525 1N248C 1N706A-3 IN741A IN762A

1/4M5.1A710 1/4M45110 IN249B .......... 4-87 | 1N706A-4 IN742 INT62-1

1/4M5.6A1 1/4M472 IN249C IN706A-5 1N742A 1N762-2

1/4M5 6A15 1/4M4715 IN250B .......... 4-87 | IN706A-6 1N743 1N763

1/4M5.6A210 1/4M47210 1N250C 1NT06A-7 IN743A INT63A

1/4M6.2A2 1/8M502 1N706A-8 IN744 1N763-1

1/4M6.2A25 L/4M5025 DIODES IN706A-9 IN744A IN763-2

1/4M6.2A210 1/4M50210 TC IN707 IN745 IN763-3

1/4M6.8A7 1/4M521 1N429 .. ... .. 4-80 | IN707A IN745A 1N764

1/4M6.8A25 1/4M5225 1N429JAN IN707A-0 IN746 .......... 477 | INTG4A

1/4M6.8A210 1/4M52210 IN707A-1 IN746A IN764-1

1/4M6.81 1/4M561 RECTIFIERS IN707A-2 INT46AJAN INT64-2

1/4M6.815 1/4M5615 IN550 IN707A-3 IN74BAITX IN764-3

1/&HE 8710 1/4M56210 1N551 1N707A-4 INTAGAITXV IN764-4

1/4M7.51 1/4M621 1IN552 IN707A-5 IN74T ... . ... 477 | 1NT65

1/8M7.525 1/4M6215 1N553 IN707A-6 IN747A INT65A

/47 5110 1/4M62110 IN554 IN707A-7 IN747AJAN IN765-1

1/4M8.21 1/4M681 1N555 1N708 INTATAITX 1N765-2

1/4M8.215 1/4M6825 1N562 INT08A IN74TAITXV IN766

1/4M8.2210 1/4M68210 1N563 IN709 IN748 . ... 4-77 | IN766A

/4912 1/4M752 IN6O7.R IN709A IN748A 1N766-1

1/4M9.125 1/4M7525 INGOTA,RA INT10 INT48AJAN 1N766-2

1/4M9.1710 1/4M75210 1N608.R IN710A IN748AJTX 1N766-3

L/4M10Z 1/4M821 1IN608A.RA IN711 IN748AJTIV IN767

1/4M1025 1/4M8215 INGO9.R INT11A IN749 ... .. 477 | 1N767A

1/4M10Z10 1/4MB2110 1NGO9A.RA 1N712 IN749A 1N767-1

1/4AM11Z 1/4M912 IN610,R IN712A IN749AJAN IN767-2

L/AM11T5 1/4M3115 ING10A.RA 1N713 IN743AJTX IN767-3

1/4M11210 1/4M91210 ING1LR INT13A INT49AITXV INT68

1/4M121 174m1002 ING11A.RA IN714 IN7SO ... ..... 477 | IN76BA

1/4M1225 1/4M10025 INGIZ.R INT14A IN750A 1IN768-1

1/4M12210 1/4M100210 1IN612A.RA IN715 IN750AJAN 1N768-2

1/4M132 1/4M1052 IN613.R IN715A IN750AJTX 1N768-3

1/4M1375 1/4M10525 ING13A,RA IN716 IN750AJTXV 1N769

1/4M13710 1/4M105210 INGIAR INT16A ISL . 477 | INTB9A

1/4M147 1/4M110Z IN614A.RA IN717 IN751A 1N769-1

1/4M1425 1/4M11025 IN717A IN751AJAN 1N769-2

1/4M14210 1/4M110210 DIODES IN718 IN7SIAJTX 1N769-3

1/4M152 1/4m1202 Zener IN718A IN751AJTAV IN769-4

1/4M1525 1/4M12015 1N702 IN718 INTE2. s 47

1/4M15210 1/4M120210 IN702A IN719A IN752A Reference

1/4M161 1/4M1302 IN702A-0 1N720 IN752AJAN IN816

1/8M1625 1/4M13025 1N702A-1 IN720A IN752ZAJTX

1/4M16210 1/4M130210 IN702A-2 IN721 IN752RJTXV TC

1/4M171 1/4M 1402 IN702A-3 IN721A 17 [ 477 | INB21 ... ... 479
1/4M1725 1/4M14025 IN702A-4 IN722 IN753A INB2IA .......... 479
1/4M17210 1/4M 140210 IN702A-5 IN722A IN753AJAN INB21JAN

1/4M181 1/4M1502 IN702A-6 IN723 IN753AJTX INBZLITK. ... ... 4.79
1/4M1815 1/4M15025 IN702A-7 IN723A IN753AJTRYV IN82LITHV

1/4M18210 1/4M150210 IN702A-8 IN724 INTSA .. AT MDY consvisinan 479
1/4M192 1/8M1752 IN702A-9 IN724A IN754A INS23A .......... 479
1/4M1925 1/4M17525 IN703 IN725 IN754AJAN IN823JAN

1/4M19210 1/4M175210 IN703A IN725A IN754AJTX INB2UTY. ........ 4-79
1/4M202 174M2002 IN703A-0 IN726 IN7S4AJTXV INB23JTHV

1/4M2025 174M20025 IN703A-1 IN726A IN7S5 ..., .0v0s 477 | IN825 ...........479
1/4M20210 1/4M200210 IN703A-2 IN727 IN755A SR L., 4.79
1/4M221 IN703A-3 IN727A IN755AJAN IN825JAN
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INB2SIIX. ........ 479
INB25JTXV

s e R 479
ING27R ... . ... 479
INB27JAN
INB2TITH,........ 479
IN827ITXV

T T R Bt 479
INS29A .......... 479
INB29JAN

INB2OJTX. ... ... 479
IN829JTXV

INO3S: = . o s 479
ING35A .......... 479
ING35D-.......0 . . 479
IN935BJAN ... ... 4-78
ING3STX. ... ... 4-79
ING3SBUTXV .. ... 479
IN936 ... .. 4.79
1N936A 479
1N936B 4-79
Ly s TR 4-79
INOIPA . ......... 4-79
IN937E ....... ... 479
IN937BJAN . ... .. 4-79
IN9ITBITX .. ... .. 479
INSI7BITRV . ... 479
938 ..ol 4-79
IN938A .......... 4-79
IN938B .......... 479
IN93BBJAN ... .. 4-79
IN938BITX 4-79
ING3SBUTXV ... .. 479
i1 AL AL 479
INEAON . .. Sl 4-79
IN939B ... 4.79
IN939BIAN ... .. .. 4-79
IN939BJTX .. ,... 479
IN939BITXV . ... .. 4-79
1N940

IN940A

¢ U S 479
INGAIA .......... 479
INS4IB ........ A4-79
INS&1BJAN .. ... .. 479
IN941BITX .. ... 479
INOAZ . oab. A-79
IN942A .. _.......4-79
IN9428 .......... 479
IN9A3 ... 4.79
INGA3A ... ...... 479
IN943B .. ... 479
IN943BJAN ... .. 479
INGAZBITY ... ... 479
INOAE e 479
| LT S 4-79
INGA4B ... .. 479
ING44BIAN .. ... 419
IN944BITX ...... 479
INAS . ......... 479
ING4SA ......... 479
IN94SB .......... 4-79
INGASBIAN .. .. .. 4-79
INGASBUTX . ... .. 4-79
DIODES

Zener

INOST .- ..o &7
IN957A

1N957B

FHO5E . vt S 4-77
1N958A

1N958B

| RO | 477
IN959A

IN9598

INSGO ........... 477
IN9G0A

IN960B

BT oo i 77
IN9G1A

1N9618

1N962 _ 477

IN962A
1N962B
1N962BJAN
1N962BJTX
IN962BITXV

1N963BJAN
IN963BITX
IN963BITXV

IN9GE ... oai.. s -

IN964A
IN964B
INSG4BIAN
1N964BITX
INSG4BITXV
RS .l
IN965A
IN9658
IN965BJAN
IN965BJTX
1N965BJTXV

|2 e SR o -

1N966A

1N966B
1NS66BJAN
IN9E6BITX
IN966BJTXV
BNSE 0 VSN
1N967A

1N9678
IN967BJAN
IN967BJTX
IN967BITXV
T9ER .. i
IN9G8A

1N9688
IN968BJAN
1N968BITX
1N968BITAV
IN9GY . .....7550%
1N969A

1N9698
IN96IBJAN
IN96IBITX
1N969BITXV
L e R
1N970A

1N9708

1NS70BJAN
1NS70BJTX
IN970BITXV

L1, 07,8 SRR e e
IN9TIA

IN971B
1N971BJAN
IN971BJTX
IN971BJTXV
T R,
IN972A

IN972B
IN972BJAN
IN972BJTX
INS72BJTXV
ma...........
IN973A

1N973B

IN973BJAN
IN973BJTX
IN973BJTXV

3.1 =L ARG
INS74A

1N9748

IN974BJAN
IN974BITX
IN974BITXV

WS .. tyaiee s
IN975A

1N975B
IN975BJAN
IN975BJTX
IN975BJTXV
L N

477

477

477

4-77

&77

477

477

477

477

477

IN976A
1N976B
IN9T6BJAN
IN976BJTX
IN976BJTXV

IN977BJAN
IN977BJTX
IN9T7BITHV
IN9TR . ...
IN978A

1N9788
IN978BJAN
IN978BJTX
IN978BITXV
... ...
1N979A

IN979B
IN979BJAN
IN979BJTX
IN979BJTXV
INS8O ..........
1N9B0A

1N980B
IN9BOBJAN
IN9BOBJTX
IN9BOBITXV

N9gL ... -

IN9B1A
1N9818
IN981BJAN
IN9B1BUTX
IN981BITXV
IN982
IN982A
IN9B2B
IN982BJAN
IN9B2BJTX
1N982BITXV
1N983
IN983A
1N9838
IN9B3BJAN
IN9B3BJTX
IN9BIBITXV
IN9B4 .. .......
IN9B4A

1N9B4B
IN9B4BJAN
IN9B4BITX
IN9BABITXV

IN98S ... -

IN9B5A
1N9858
IN985BJAN
IN9BSBITX
IN98SBITXV
IN98E ..........
IN9B6A
IN9BER
IN9BGBJAN
IN9BEBITX
IN986BITXV
1N987
IN987A
IN9878
IN9B7BJAN
INSBTBITX
IN9BTBITHV
MHORB ........
IN9BBA

1N988B

IN988BJAN
IN988BITX
IN988BITXV

IN9B9 ...........
IN989A

IN989B

IN9BIBJAN
IN9B9BJTX
1N989BJTXV

1N930

477

477

AT7

an

77

477

a7

477

477

a7

477

1N990A
1N990B
IN990BJAN
IN990BJTX
IN990BITXV
IN991
IN991A
IN9SIB
IN991BJAN
1N991BJTX
1N991BJTXV
1N992
IN992A
IN992B
IN992BJAN
IN992BITX
IN992BITXV

RECTIFIERS
INI115.R
INL116,R
INL117.R
IN1118,R
INLLI9.R
INLI20.R
IN1124R
IN1124A.RA
IN1125,R
IN1125A,RA
IN1126.R
IN1126A,RA
IN1127.R
INL1127A.RA
IN1128.R
IN1128BA.RA
INL1B3 ..........

INI206A......... 4-87

DIODES
Zener
IN1313
IN1313A
IN1314
IN1314A
IN1315
IN1315A
IN1316
1N1316A
IN1317
INI317A

1N1318
1IN1318A
IN1319
IN1319A
1N1320
IN1320A
1N1321
IN1321A
IN1322
IN1322A
IN1323
IN1323A
IN1324
IN1324A
1N1325
IN1325A
1N1326
1N1326A
1N1327
1IN1327A

RECTIFIERS
IN1341R
IN1341A,RA
IN1341B,RB
IN1342.R
1N1342A,RA
IN13428,RB
IN1343.R
IN1343A,RA
IN13438,RB
IN1344.R
IN1344A RA
1IN13448,RB
IN1345.R
IN1345A,RA
IN13458,RB
IN1346,R
IN1346A,RA
1N1346B,RB
IN1347.R
IN1347A.RA
1N13478,R8
IN1348.R
IN1348A,RA
IN1348B.RE

DIODES
Zener
1N135LR
1N1351AAR
IN1352.R
IN1352A,AR
IN1353.R
1IN1353A.AR
1IN1354.R
INI354A AR
IN1355.R
IN1355A.AR
IN1356.R
1IN1356A.AR
1N1357.R
IN1357A,AR
IN1358.R
1N1358A AR
IN1358.R
1N1359A.AR
IN1360.R
IN1360A,AR
IN1361.R
1IN1361A.AR
1N1362.R
IN1362A AR
1IN1363.R
INI363AAR
IN1364.R
IN1364AAR
IN1365.R
IN1365A,AR
1N1366.R
IN1366A, AR
1N1367.R
INI367AAR
1N1368.R

IN1368A.AR
IN1369.R
IN1369A AR
IN1370,R
1N1370A,AR
IN1371,R
IN1371A.AR
IN1372.R
INI372AAR
IN1373.R
IN1373AAR
IN1374.R
IN1374A AR
IN1375,R
IN1375A,AR
IN1507
IN1507A
1N1508
1N1508A
1N1509
IN1509A
IN1510
IN1510A
IN1511
INIS11A
1N1512
IN1512A
IN1513
IN1513A
IN1514
INIS14A
IN1515
IN1515A
1N1516
IN1516A
IN1517
INI517A
IN1518
IN1518A
IN1519
INIS19A
1N1520
1N1520A
1N1521
IN1521A
1N1522
IN1522A
1N1523
IN1523A
1N1524
1N1524A
1N1525
IN1525A
IN1526
IN1526A
IN1527
IN1527A
1N1528
IN1528A

TC

INIS30 .. ..0eues 4-80
INL530A .. ....... 4-80
IN1530AJAN

RECTIFIERS
1N1537
1N1538
1N1539
1N1540
1N1541
1N1542
1N1543
IN1544

DIODES
Zener
1N1588
1N1588A
IN1589
IN1589A
1N1590
IN1590A
IN1591
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IN1591A
1N1592
1N1592A
1N1593
1N1593A
1N1594
IN1594A
1N1595
1N1595A
IN1596
IN1596A
IN1597
IN1597A
IN1598
1N1598A
1N1599
1N1599A
IN1600
IN1600A
IN1601
INLGD1A
IN1602
IN1602A
IN1603
INI603A
IN1604
IN1604A
IN1605
IN1605A
IN1606
IN1606A
IN1607
IN1607A
IN1608
IN1608A
IN1609
IN1609A

RECTIFIERS
IN1612,R
IN1EL3.R
IN1614.R
IN161S.R
INIEI6.R

DIODES
TC
1N1735

IN1742AJAN

DIODES
Zener
IN1765
IN1765A
IN1766
IN1766A
IN1767
IN1767A
IN1768
IN1768A
IN1769
IN1769A
IN1770
IN1770A
IN1771
INI771A
1N1772
IN1772A
1N1773
IN1773A

DEVICE

1N1774
IN1774A
IN1775
IN1775A
IN1776
IN1776A
1N1777
INI777A
IN1778
IN1778A
1IN1779
1INI779A
1N1780
IN1780A
1N1781
IN1781A
1N1782
IN1782A
IN1783
IN1783A
IN1784
IN1784A
IN1785
IN1785A
IN1786
IN1786A
IN1787
INLT87A
IN1788
IN1788A
IN1789
IN1789A
IN1790
IN1790A
IN1791
IN1791A
IN1792
IN1792A
1N1793
IN1793A
IN1794
IN1794A
1N1795
1IN1795A
1N1796
IN1796A
1N1797
INI1797A
IN1798
IN1798A
1N1799
INI799A
IN1800
IN1800A
IN1BO01
IN1801A
1N1802
IN1B02A
IN1803.R
IN1803AAR
IN1806.R
IN1806A AR
IN1807.R
IN1BO7A AR
1N1808.R
IN1B0BA AR
IN1809.R
IN1B09A.AR
IN1B10.R
IN1810A.AR
INIBILR
INIB11AAR
IN1BI2.R
IN1812A.AR
INISI3.R
IN1813A.AR
INISI4.R
IN1814A.AR
INIBIS.R
1N1815A,AR
IN1816.R
INIB1GA.AR
IN1816C
IN1816CA

PAGE

DEVICE

INIBI7.R
IN1817AAR
1N1817C
IN1817CA
INI818.R
1IN1818A.AR
1N1818C
IN1818CA
INI819.R
IN1819A,AR
1N1819C
IN1819CA
IN1820.R
IN1820A, AR
IN1820C
IN1820CA
IN18ZLR
IN18Z1AAR
IN18Z1C
IN18Z1CA
IN1822.R
IN1822A.AR
IN1822C
IN1822CA
INL1B23.R
IN1B23A.AR
IN1B23C
IN1B23CA
IN1B24.R
IN1B24A AR
1N1824C
IN1824CA
IN1825.R
IN1825A AR
IN1825C
IN1825CA
IN1826.R
IN1826A.AR
1N1826C
1N1826CA
IN1827.R
IN1827A.AR
IN1827C
1IN1827CA
IN1828.R
IN1828A AR
IN1828C
IN1828CA
IN1829.R
IN1829AAR
IN1829C
IN1829CA
IN1830.R
IN1830A AR
IN1830C
IN1830CA
IN1B3LR
IN1831A AR
IN1831C
IN1B31CA
INIB32.R
IN1B3ZA AR
1N1832C
IN1832CA
IN1B33.R
IN1B33A.AR
IN1833C
IN1833CA
IN1B34.R
IN1834AAR
IN1834C
IN1834CA
IN1835.R
INLIB3ISA.AR
1N1835C
1N1835CA
1N1836.R
1IN1836A.AR
1N1836C
IN1836CA
IN2008.R
IN2008AAR
IN2008C
IN2008CA

1N2009.R
1N2009A.AR
1N2009C
INZ009CA
IN2010.R
INZO10A.AR
IN2010C
IN2010CA
IN201L.R
IN2011A.AR
IN2011C
IN2011CA
IN2012
IN2012.R
IN2012A.AR
IN2012C
IN2012CA
IN2032
IN2032A
IN2032-1
IN2032-2
IN2033
IN2033A
1N2033-1
IN2033-2
IN2034
IN2034A
IN2034-1
IN2034-2
IN2034-3
IN2035
IN2035A
IN2035-1
IN2035-2
IN2035-3
IN2035-4
IN2036
IN2036A
1N2036-1
IN2036-2
IN2037
IN2037A
1N2037-1
IN2037-2
IN2037-3
1N2038
IN2038A
IN2038-1
1N2038-2
IN2038-3
IN2039
IN2039A
IN2039-1
IN2039-2
IN2039-3
IN2040
IN2040A
IN2040-1
IN2040-2
IN2040-3
IN2041
INZ041A
IN2041-1
IN2041-2
IN2042
IN2042A
IN2042-1
IN2042-2
1N2043
IN2043A
1N2043-1
1N2043-2
1N2043-3
1N2044
1N2044A
IN2044-1
1N2044-2
IN2044-3
IN2044-4
IN2045
IN2045A
1N2045-1
1N2045-2
IN2046

1N2046A
1N2046-1
1N2046-2
1N2046-3
1N2047
IN2047A
1N2047-1
1N2047-2
1N2047-3
IN2048
1N2048A
1N2048-1
1N2048-2
1N2048-3
IN2049
INZ2043A
IN2048-1
1N2049-2
1N2049-3
1N2049-4

IN2171 ..

DIODES
Zener
1N24398C
1N2498CA
IN2498 R

1N2498A AR

1N2495C
IN2499CA
1N2499 R

IN2499A AR

IN2500C
IN2500CA
1N2500,R

IN2500A.AR

TC
IN2620
IN2620A
IN2620B
IN2621
IN2621A
IN2621B
IN2622
IN2622A
IN2622B
1N2623
1N2623A
1N2623B
1N2624
1N2624A
1N2624B

Zener

IN2804&R
INZEO04AR
1N2804B.R

IN2804BJAN

IN28058&R
1IN2B05A.R
1N2805B.R

1N2805BJAN

1N2B0GER
1N2806A.R

IN2BOGB,R
1N2B0GBJAN

INZB07&R ........

IN2BOTA.R
1N28078.R
1N2807BJAN

IN2B08BR . ..... Y

1N2808A.R
1N2808B.R
IN2808BJAN
IN2B09BR . .....
1N2809A.R
IN2BO9B.R
1N2809BJAN
1N2B10&R ... ...
IN2B10A.R
IN2B10B.R
IN2B10BJAN

IN2B11GR .. .....

IN2BLIAR
IN2B11B.R
IN2B11BJAN
IN2B12.R
IN2B12A
IN2B1ZB.R
IN2B13ER . .. ...
IN2B13AR
IN2B13B.R
IN2B13BJAN
IN2B14ER . .. ..
IN2B14AR
IN2814B,R
IN2814BJAN
1N2815.R
IN2BI5A.R
IN2815B,R
INZBIGER . .. ..
IN2816A.R
1N28168
1N2816BJAN
IN2817.R
IN2B17A.R
1N2B178.R
IN2B18&R ... ...
IN2B18AR
IN2818B.R
IN2B18BJAN

IN2B19ER . ...... .4

IN2819A.R
IN2819B.R
IN2813BJAN

IN2820&R ....... .4

IN2820A.R
1N2820B,R
1N2820BJAN
IN2821.R
IN2B21A.R
IN2B21B.R
IN2BZ22ER . .....
IN2B22A.R
IN2B22B.R
IN2822BJAN

IN28238R . . ... ..

IN2823AR
IN2823B.R
IN2823BJAN

IN2B24&R .. .....

IN2824A.R
IN2824B.R
1IN2824BJAN

IN28258R . ... .. 4

IN2825A.R
IN2825B.R
IN2825BJAN
IN2826ER . . ..
IN2B26A.R
1N2826B.R
1IN2826BJAN

IN2B27&R ... .. ..

IN2B27A.R
IN2827B,R
IN2B27BJAN
IN2828.R
IN2828A.R

478

4-78

4-78

478

478

4-78
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1N28288 IN2972BJAN IN2991&R ... ... .. 478 | 1IN3009B.R IN3025B,R 1N3039B,R
IN2829&R . .. ... . 4-78 | 1N2972BJTX IN2991A.R 1N3009BJAN IN3025BJAN 1N3039BJAN
IN2829A.R IN297Y .o 4-78 | IN2991B.R IN3010 IN3025BJTX 1N3039BJTX

1N2829B.R IN2973A.R IN2991BJAN.R IN3010A IN30258JTXV 1N3039BJTXV
IN2829BJAN 1N29738,R IN2991BJTX.R 1N3010B 1N026 .......... 4-78 | IN3040 .......... 4-78
1N2830 1N2973BJAN IN29928R ....... .4-78 | IN3OLI&R.._..... 4-78 | IN3026AR 1N3040A.R

1N2830A 1N2973BJTX 1N2992A.R IN3011A.R 1N30268B.R 1N3040B,R

1N28308 IN2974 ......... 478 | IN2992B.R IN3011B.R 1N3026BJAN 1N3040BJAN
IN2831&R . ... ... 478 | 1N2974AR 1N2992BJAN IN3011BJAN.R 1N3026BJTX 1N3040BJTX
1N2831AR 1N2974B,R 1N2992BJTX IN30L1BJTX.R IN3026BJTXV 1N3040BJTXV
IN28318,R IN2974BJAN IN29938R . ....... 4-78 | IN3OL2&R........4-78 | IN3027 .......... 78 | IN3AY L 4-78
IN2831BJAN IN2974BJTX IN2993A.R IN3012A.R IN3027A R IN3041AR

IN28328R ........4-78 | 1N2975 .......... 4.78 | IN2993B.R IN3012B.R IN30278.R 1N3041B,R

1N28324 R IN2975A.R IN2993BJAN IN3012BJAN 1N3027BJAN 1N3041BJAN
1N2832B,R 1M29758.R 1N2993BJTX IN3012BJTX 1N3027BJTX IN3041BJTX
1N2832BJAN 1N2975BJAN 1N2994 1N3013 1N3027BJTXV 1N30418JTXV
IN28338R . 478 | 1N2975BITX 1N2994A R IN3013A.R 1N3028 ... ... A | a2 ... 478
IN2833AR IN2976... .. .o 478 | IN2994B.R IN3013B.R 1N3028AR 1N3042AR

1N2833B,R IN2976AR 1N2995 IN3014&R . ... .. 478 | IN3028B.R 1N3042B,R
IN2833BJAN IN2976B,R IN2995A.R IN3014AR IN3028BJAN 1N3042BJAN
IN2834&R . ... . .4-78 | 1N2976BJAN 1N29958,R IN3014B.R IN3028BJTX IN3042BJTX

IN2834A R 1N2976BJTX IN2995BJAN IN3014BJAN 1N3028BJTAV IN30428JTXY
IN2834B.R 1 L rr ST 5 4-78 | IN2995BJTX 1N3014BJTX IN3029 .......... 478 | IN3043 ... ....., 478
1N2834BJAN IN2977A.R IN2996&R ... ... 4-78 | IN30I5&R....... 4-78 | IN3029AR IN3043A.R

1N28338R 4-78 | 1N2977B.R 1N2996A.R IN3015A.R 1N3029B.R 1N30438.R

1N2835A.R 1N2977BJAN 1N2996B.R IN3015B.R 1N3029BJAN 1N3043BJAN
1N28358.R 1N2977BJTX IN29978R . 478 | IN3015BJAN 1N3029BITX IN3043BJTX
IN2835BJAN 1N2978 IN2997A.R IN3015BJTX 1N3029BJTXV IN3043BJTXV
IN2836&R ... ..., 4-78 | 1N2978AR 1N29978.R IN3016 WN3030 L Lo 4-78 | IN3044 ... ... 4-78
IN2836A,R 1N2978B,R IN2997BJAN IN3016A IN3D30AR IN3044A.R

1N28368,R IN2979&R . ..... .. 4-78 | IN2997BJTX 1N30168 1N3030B,R IN30448,R
IN2836BJAN 1N2979A.R 1N2998 IN3D16BJAN 1N3030BJAN IN3044BJAN

IN28378R ........4-78 | 1N2979B.R IN2998A.R IN3016BJTX IN3030BJTX IN3044BJTX
INZB3TAR 1H2979BJAN IN2998B.R IN3016BITHV IN3030BJTXV 1N3044BJTXV
1N28378.R 1N2979BJTX IN2999&R . ... ... 478 | 1IN3017 ..... S, Y G BT ) G T 4-78 | IN3045 ......... 478
IN2837BJAN 1N29808R . ... .... 478 | IN2999AR IN3017A.R IN3D3IAR 1N3045AR

IN2838&R . ... ... .4-78 | 1N2980AR IN2999B,R IN3017B.R 1N3031B,R IN3045B.R

1N2838A,R 1N29808,R IN2999BJAN IN3017BJAN IN3031BJAN IN3045BJAN
IN2838B,R 1N2980BJAN IN2999BJTX IN3017BJTX 1N3031BJTX IN3045BTX
1§2838BJAN 1N2980BJTX INI000RR . ....... 4-78 | 1IN3017BJTXV 1N3031BJITAV IN30458JTRV
IN2839&R . 478 | 1N2981 1N3000A,R IN3OIS .......... 478 | IN3032 ........ 478 | IN3O4G .......... 478
1N2839A.R 1N2981A.R 1N3000B.R IN3018A.R 183032 R 1N3046A.R

1H28398,R 1N2981B,R 1N3000BJAN IN3018B.R 1§3032B.R 1N30468.R

IN2840&R ....... . 4-78 | 1N2982&R........4-78 | IN3000BJTX IN3018BJAN IN3032BJAN 1N3I046BIAN
1N2840A,R 1N2982A.R IN3001&R . ....... 478 | IN30I8BJTX IN3032BJTX 1N3046BITX

1N28408 R 1N29828,R IN3001A.R IN3018BITXV IN3032BJTXV IN3046BJTXV
IN2840BJAN 1N2982BJAN IN3001B.R IN3O19 .. ... ... 478 | IN3033 ........., 478 | IHAAT il 4.78
IN28418R . ..., 4-78 | 1N2982BJTX IN3001BJAN IN3019A.R IN3033AR 1N3047A,R

IN2841A R 1N2983,R IN3001BJTX IN3019B.R 1N3033B.R 1N3047B,R

IN2841B.R IN2983A.R IN30028R .. ...._. 478 | IN3019BJAN 1N3033BJAN 1N3047BJAN
IN2B41BJAN 129838 1N3002A.R 1N3019BJTX 13033847 IN3047BJTX

IN28B428R .. ...... 4-78 | 1N2984&R . ..478 | IN3002B.R IN3019BJTXY 1N3033BITXV IN3047BITIV
1N2842A.R 1N2984A.R IN3002BJAN T R S 4-78 | IN3034 .. ... .....478 | IN3048 .......... 478
1N28428,R 1N29848,R 1N3002BJTX IN3020A,R IN3034AR IN3048A,R
1N2B42BJAN 1N2984BJAN IN3003&R . .. .. 478 | IN3020B.R IN3034B.R 1N3048B,R

IN28438&R ... ... . 4-78 | 1N2984BJTX LN3003A,R IN3020BJAN IN3034BJAN 1N3048BJAN

1N2843AR IN2985&R . ... ... .4-78 | IN3003B.R IN3020BJTX 1N3034BJTX 1N3048BJTX
1N2843B.R 1N2985A.R 1N3003BJAN IN3020BJTXV LN3034BJTXV 1N3048BJTXV
1N2843BJAN 1K2985B.R 1N3003BJTX IN3O2 oo 478 | IN3035 ..........4-78 | 1N3049 . ..4-78
IN28448R 478 | 1N2985BJAN IN3004&R . ... ... 478 | IN302IAR IN3035A.R IN3049A.R

1N2844A R 1N2985BTX IN3004A.R 1N3021B.R 1N3035B.R 1N3049B.R

1N2844B,R IN2986&R . .......4-78 | IN3004B.R IN3021BJAN IN3035BJAN IN3049BJAN
IN2844BJAN 1N2986A,R 1N3004BJAN IN3021BJTX IN3035BJTX IN3049BJTX

IN28458R ... ... .4-78 | IN2986BR IN3004BJTX IN3021BJTRV IN3035BJTXV INI049BITAV

IN2845A R 1N2986BJAN IN30058R . ... ..4-78 | 1IN3022 .......... 4-78 | IN3036 .......... 4-78 | IN3050 .......... 4-78
1N28458,R 1N2986BJTX IN3005A,R 1N3022A.R IN3036A,.R IN3050A.R
1N2845BJAN 1N2987 1N3005B,R 1N3022B.R IN3036B,R IN30508.R
IN28468R .. .. . .4-78 | IN2987AR 1N300SBJAN 1N3022BJAN IN3036BJAN IN3050BJAN
1N2846A.R 1N29878,R 1N3005BITX 1N3022BJTX 1N3036BJTX 1N3050BJTX

1N2846B,R IN298BRR ..... ... 478 | 1N3006 1N3022BJTXV 1N3036BITXV IN30508JTXV
IN2B46BIAN 1N2988A,R 1N3006A,R 1N3023 .. 478 | IN3037 ..........478 | IN30S1 .......... 478
IN29708R ........4-78 | 1N2988B.R IN30068,R IN3023A.R IN3037A.R 1N3051A,R

IN2970A,R IN2988BIAN IN3DO7&R . ....... 478 | IN3023B.R IN30378.R IN30518,R

1N29708,R 1N2988BITX IN3007A.R IN3D23BJAN IN3037BJAN IN3051BJAN
IN2970BJAN IN2989&R ........4-78 | 1IN3007B.R 1N3023BJTX IN3037BITX 1N3051BJTX
1N29708JTX 182989AR IN3007BJAN 1N3023BJTXV 1NI03TBITXV 1N3051BJTXV

IN2971 .. 478 | 1N2989B.R IN3007BJTX IN3024 ... ... .4-78 | IN3038 .. 478

IN2971AR 1§2989BJAN IN300SER . ....... 478 | IN3024AR IN3038A.R TC

1N2971B,R 1N2989BJTX 1N3008A,.R IN3024B.R 1N3038B.R IN3154 ... ......478
IN2971BJAN 1N2930&R 478 | 1IN3008B.R IN3024BJAN IN3038BJAN INJ1S4A ..., 478
1N2971BJTX 1N2990A.R IN3008BJAN IN3024BJTX IN3038BITX IN3ISAJAN ... .. 478
INZAZE ioyv oot 4-78 | 1N2990B.R IN3008BJTX IN3024BITHYV 1N3038BITAYV INJISAITR. ... 4-78
1N2972A.R 1N2990BJAN IN3009&R . ....... 4.78 | IN3025 .......... &78 | e A 473 | IN3155 ... 00 4-78
1N2972B.R 1N2990BITX IN3009A.R IN3025A.R IN3039A.R IN3ISSA ... 4-78
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CATALOG INDEX [contmued:l

1N3155.IM| e 1H33203 R IN3342BJAN IN36988
IN3155JTX. . 1N3320BJAN INI3438R........ 78 | IN36S9 .......... 4-87 | 1N3699 153808
INIIS6 .......... INI32IER . ....... 478 | IN3343AR IN3660 .......... 4-87 | 1N3693A 1N3808A
IN3IS6A ......... IN3321AR IN3343B.R IN3661 .......... 4-87 | 1M3699B 1438088
INJ156JAN 1N3321B,R INI343BJAN 1N3662 1N3700 1N3809
IN3156JTX IN3321BJAN IN3344 INIGE3 .o 4-87 | 1N3700A 1N3809A
IN3157 .. IN33228R . .......4-78 | IN3344AR IN3670.A 1N37008 1N38098
IN3157A ... 1N3322A.R 1N3344B.R IN3BTLA 1N3701 1N3810
IN3I57JAN . 1N3322B,R 1N3I344BJAN IN36T2.A IN3701A IN3810A
IN3I574TX 1N3323 1N3345 IN3673.A IN3701B 1N3810B

IN3323A.R 1N3345A.R 1N3702 1N3811
vvC 1N3323B.R 1N3345B.R DIODES 1N3702A IN3811A
1N3182 1N3323BJAN INI346RR ........ 4-78 | Zener 1N37028 IN3811B

IN33248R . ....... 478 | IN3346AR 1N3675 1N3703 1N3812
I!ECTlFIERs 1N3324A.R 1N3346B,R IN3I675A 1N3703A IN3812A

IN3324B.R IN3346BIAN 1N36758 1N37038 1N38128

IN3324BJAN INIJATER........ 4.78 | IN3676 1N3785 1N3813

IN3325&R . .......4-78 | 1N3347AR LN3676A 1N3785A IN3BL3A

1N3325A.R IN3347B.R 1N36768 1N37858 1N38138

1N3325B,R IN3347BIAN 1N3677 1N3786 1N3814

IN3325BJAN 1N3348 IN3677A 1N3786A IN3814A

IN3326&R . ....... 478 | INI34BAR IN36778 IN3786B IN3814B

IN3326A.R IN3348B.R IN3678 1N3787 1N3815
DIODES 1N3326B,R IN3349&R ... ... 4-78 | IN3678A IN3787A IN3815A
Zener IN3326BJAN IN3349A.R IN3678B IN37878 IN38158
1N3305 IN3327&R . ....... 4-78 | 1N3349B.R IN3679 1N3788 IN3816
IN3305A.R IN3327A.R IN3349BJAN IN3679A 1N3788A IN3816A
1N3305B,R IN3327B,R IN33508R ....... 478 | IN36798 1N3788B 1N3816B
IN3305BJAN IN3327BJAN IN3350A,R IN3680 1N3789 IN3817
IN33068R . ....... 4-78 | IN3328&R. ... ... 4-78 | 1N33508.R IN3680A IN3789A IN3817A
1N3306A.R IN3328A.R IN3350BJAN 1N36808 1N37898 IN3817B
1N33068,R 1N3328B,R IN3681 1N3790 1N3818
IN3306BJAN 1N3328BJAN RECTIFIERS IN3681A 1N3790A 1N3818A
IN33078R . ....... 4-78 | 1N3329 IN3a91 ... 4-87 | IN36B1B 1N37908 1N3818B
IN3307A.R 1N3329A.R IN3492 ..........4-87 | IN3682 143791 1N3819
1N33078,R 1N3329B.R IN93 ......... 4-87 | 1N3682A IN3791A 1N3819A
1N3307BJAN IN33308R ........ 4-78 | IN3494 IN36828 137918 1N38198
IN3I308&R ... ... 478 | IN3330AR IN3495 ..........4-87 | IN3683 1N3792 1N3820
1N3308A.R IN3330B.R 1R3683A 1437924 1N3820A
1N3308B,R IN3330BJAN DIODES 1N36838 1N37928 1N38208
1N3308BJAN 1N3331 TC 1N3684 143793 IN3821 .......... 478
1N33098R ........ 478 | IN3331AR IN3496 1N3GB4A 1N3793A 1N3821A
1N3309A.R 1N3331B.R 183497 1N36848 1837938 INIB21AJAN
1N3309B.R IN33328R .. ... .. 4-78 | 1N3498 1N3685 143794 IN3821AITX
1N3309BJAK IN3332AR 143499 1N368SA IN3794A IN3S21AITXV
IN33108R . ....... 478 | IN3332BR 1N3500 IN3685B 1N37948 IN3822 ... 478
IN3310A.R 1N3332BJAN IN3SOL ... ......4-81 | 1N3686 183795 1N3822A
IN3310B.R 1N3333 IN3502 ... ......4-81 | 1IN3686A 1N37954 1N3822AJAN
1N3310BJAN IN3333AR INI503 . ... .....4-81 | IN3I6B6B IN37958 1N382280TX
INIBLIRR . .... . 478 | IN3333BR IN3504 .......... 4.81 | 1IN3687 1N3796 IN382280TXV
INI3LIAR IN33348R . ... .. 4-78 INIGETA 1N3796A IN3B2Y ..ol 478
IN3311B,R IN3334AR RECTIFIERS IN3687B 1N3796B 153823
IN3311BJAN IN3334B.R IN3569 IN3688 1N3797 1N3823AJAN
IN33128R ........ 478 | IN3334BJAN IN3570 INI6E8A IN3797A 1N3B23AITX
IN3312AR IN33358R . ... .. 4-78 | 1IN3571 IN36888 IN37978 IN3823AITHV
1N3312B,R 1N3335A.R IN3572 1N3689 1N3798 INIB24 .......... 4-78
IN3312BJAN IN33358B,R 1N3573 1N3I689A 1N3798A 1N3824A
1N3313 IN3335BJAN IN3574 1N36898 IN37988 IN3B24AJAN
IN3313AR ; IN33368R ... ... .4-78 1N3690 1N3799 IN3B24AITX
IN3313B,R IN3336A.R DIODES 1N3690A 1N3799A IN3824AJTXV
INI3148R . ....... 4-78 | 1IN3336B.R TC 1N36908 1N37998 INAR2S ity 4-78
1N3314AR 1N3336BJAN IN3580 IN3691 1N3800 1N3825A
1N3314B.R INI337&R ... ..... 4-78 | IN35B0A IN3691A IN3800A IN3825AJAN
1N3314BJAN IN3337A.R IN35808 1N36918 IN3800B IN3825ATX
IN33I5ER . ....... 478 | IN3337B.R IN3581 IN3692 1N3801 IN3825AJTXV
1N3315A.R 1N3337BJAN IN35B1A 1N3692A 1N3801A IN3826 ... ....... 4-78
1N33158.R INI3388R . ... ..., 4-78 | IN35BIB IN36928 1N3801B 1N3826A
1N3315BJAN 1N3338A,R 1N3582 IN3693 1N3802 1NIB26AIAN
13316 1N3338B,R IN3582A IN3693A 1N3802A 1N3826AJTX
IN3316A.R 1N3338BJAN IN35828 IN3693B 1N38028 1N3826AJTAV
1N3316B.R IN3339&R ........4-78 | IN3583 IN3694 13803 THIBET ..idvoins 4-78
INI3ITER . ....... 4-78 | IN3I39AR IN3583A IN3694A 1N3803A 1N3827A
IN33LTAR 1K33398,R IN35838 IN36948B 1N38038 IN3B27AJAN
1N3317B.R 1N3339BJAN 1N3695 1N3804 IN3827AJTX
IN3317BJAN 1N3340 RECTIFIERS IN3695A 1N3B04A IN3B27AJTXV
1N3318 1N3340AR IN3615 IN36958 1N3804B 1WA ... 0.5, 4 478
1N3318AR 1N3340B,R IN3616 1N3696 1N3805 1N3828A
1N3318B.R 1N3340BJAN IN3617 1N3696A IN3805A 1N3828AJAN
IN33198R ... ... .4-78 | 1N3341 1N3618 1N36968 IN38058 1N3B28AITX
1N3319AR IN3341AR IN3619 1N3697 1N3806 1N3828AITIV
1N3319B.R IN3341B.R 1N3620 IN3697A 1N3806A 1N3829 ..........4-78
1N3319BJAN IN33428R ... .. 478 | 1N3621 1N36978 1N38068 1N3829A
IN33208R . ... .. 478 | IN3342AR 1N3622 1N3698 1N3807 IN3830 ... ... 4.78
1N3320AR IN3342B.R 1N3649 1N3698A 1N3807A 1N3830A
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— s N
INAOBY ... .. o s 4-80 | 1N4108 ING129 .......... 477 | IN4558BR........ 478 | IN4SSOA ........ 479
RECTIFIERS INAOS3A . .......4-80 | LN4LOBJAN IN4129JAN INA558A.R IN4581 . ... 479
IN3B79 ... 491 | IN4OGH .......... 4.80 | INALOBITX IN4129JTX 1N45588,R INA5BIA . .. 479
IN3880 .......... 491 | N4OGAA ... .....4-80 | INALOBITRV IN4129JTXV IN45598R .. ...... 478 | 1N4582 .. 479
IN3881 ... .. ... 4-91 | 1n4065 ... ...... 400 | ANV . ......... 477 | IN130 ..........4-77 | INASS9AR IN4582A . 479
1N3882 INSOESA ... ... 4.80 | IN4109JAN IN4130JAN 1N45598.R IN4583 .. 479
IN3883 .......... 491 | 1N40G6 .......... 4-80 | IN4LOSJTX 1N4130J7X INASGOBR .. ......4-78 | INASB3A . 4.79
IN38B9 .......... 491 | 1N4OGGA ......... 4-80 | INAL09JTXV 1N4130JTXV 1IN4SE0A.R 1N4584 4.79
IN3B90 .......... 491 | [N4067 .......... 480 | 4110 ... 477 | INGI3L ... 477 | 1N4S608.R IN4584A .. ... ... 479
INIBIOJAN . ... 4-91 | IN4OBTA ......... 4-80 | IN4110JAN IN4131JAN INASG1&R ... ... .4-78
IN3BIOJTX. ... 491 | IN4OGS .......... 4-80 | IN4110JTX IN413LITX IN4SEIAR Zener
1N3890JTXV IN40GBA .........4-80 | IN4110JTXV IN413LITXV 1N45618.R IN4B14JAN
IN3891 .......... 491 | IN4DBY ... ....... 4-30 | 1N4111 ING132 ... 477 | IN4S628R........ 478 thry
INBILIAN ... ... 491 | IN&DG9A ..... . .. .4-80 | INSL1LIAN IN4132JAN IN4562A.R IN4E27JAN
IN3BSLITX. . ... 491 | IN&OTO ......... 480 | 1N411LITX IN&132JTX 1N45628.R INAG14JTX
IN38ILITXV INGOTOA ......... 4-80 | INSLILITXV 1N4132JTXV INAS638R . ... ... 4-78 thru
1N3892 INGOTL ........., 4-80 | INal12 ... 4.77 | 1N4133 IN4563A.R 1NA627JTX
IN3893 . ... ... 4-91 | IN4O7IA .. ......4-80 | INALI2JAN INA133JAN 1N45638,R INABLAITXV
IN3BIZJAN . ... 4-91 | ns072 ...4-80 | IN&LI2JTX IN&133UTX INAS648R .. ... .. 4.78 thru
IN3BOAITX. ... .. 491 | N4072A .. .......4-80 | IN4LIZJTAV IN4133ITXV IN4564A.R IN4B2TITXV
IN3893JTXV INSO73 ._........4-80 | 1N4113 I 4-77 | 1N4564B.R
IN3899 .......... 491 | 1N4O73A .. 4-80 | IN4113JAN IN4134JAN RECTIFIERS
IN3900 .......... 491 | |N4074 ... ..4-80 | IN8113JTX IN4134JTX TC INGT19 ..., 4-86
IN3S0L .......... 491 | 1N4074A . 4.80 | INA113JTXV INA134JTXV IS5 . ., ia cn @700 | INRTRO . S0 4-86
1IN3902 IN40T5 . .. 450 | el ... 77 | INSE3S ......o00 4.77 | INASGSA .........&79 | IN472L .......... 4-86
IN3903 ... ....... 491 | IN4O75A .. 480 | INALIAJAN INA135)AN INAS65AJAN . L e 486
IN3909 ......_... 491 | 1N4076 .. 4-80 | INALLAITX IN&135JTX IN4565AJTX T L 4.86
IN3910 .......... 4-91 | 1N4OT6A .. 480 | INa114ITXV IN4135JTXV 1NA565RJTXV AT 5 s 4-86
IN3GI0JAN ....... 4-91 | 1N4077 ... 480 | INOLIS ... ...... 477 | IN4370 ... 477 | 1Nases .......... 479 | IN4725 ... ...... 436
IN3910JTX. ... ... .4-91 | 1N4OT7A .. 4-80 | IN4LISIAN IN4370A INASG6R .. ...... 479
T T 491 | iNao78 .| 4-80 | INALI5JTX IN43T0AJAN IN4566AJAN DIODES
IN3OLLIAN . ......4:91 | 1N4078A . 4-80 | INALISITRV IN4370AITX IN4566RITX Zener
INBOLLITX. ... 491 | 1ngo79 4-80 | INGL16 . .. ... 477 | INAJTOAJTXV IN45E6AITXV ARATZS ... e 4.78
1N3912 IN4O79A 4.80 | INALIGJAN INA3TE ......... 077 | INASBT ... ....:. 479 | IN4T29A
3913, . . R 491 | naozo . 480 | INALIESTX IN4371A INASGTA ......... 479 | INA729 .......... 478
IN3QI3UAN . ... ... 491 | IN4020A .. ... _...4-80 | IN4116JTXV IN4371AJAN IN4S6TAJAN IN4729A
IN3913JTX 1T g e 480 | 1N4117 1N4371AITX IN4567RITY INET30... ... .nv 5 478
1N3987 INS0BIA ......... 4-80 | INALLTJAN IN4371AITXV 1N4567AITRV IN4730A
1N3988 INGDBZ ..o 4-80 | IN&117JTX INAIYZ . s v 4.77.| INAS68 .......... 4791 1NETIY e 478
1N3989 INGOBZA . ....... 4-80 | INALI7JTRV 1N4372A IN4S68A .. ....... 479 | 1N4731A
1N3990 INARBE . . 4.80 | INLIS . ... ... 477 | IN4372RJAN IN&56BAJAN 732 .. ....... 4.78
IN4OB3A .. ....... 4-80 | INALIBIAN IN4372ATX IN456BAJTX IN47328
DIODES INGOB4 .. ....... 4-80 | IN4LIITX INA3T2ZAITXV IN456BAITXV IN4733 ... ... 478
Zener INAOBAA ........ 480 | IN4LIBJTXV IN4SEY . ......... 4-79 | 1N4733A
IN39938R . .......4-78 | 1N4OBS .......... 4-80 | 1N4119 Varactor INGS69A . ........ 479 | IN4734 ... ... . 478
IN3993A.R IN40BSA ......... 4-80 | IN4L19JAN Multipler 1N4569RJAN 1N4734A
IN3994&R . ...... 478 IN4119JTX 1N4386 IN4569AITY NG 478
IN3994A.R Zener IN&119JTXV IN&387 . ..., 4-59 | 1NASB9AITIV 1N4735A
INJ995ER . ... 4-78 | INe099 .. ... g77] A e 477 | INa388 .. _.... 459 | IN4S70 ....... . 479 | IN4736 .... ... .4-78
1N3935A.R 1N4099JAN IN4120JAN INAS70A ......... 479 | IN4736A
IN3996ER ........ 4-78 | 1N4O9SITX 1N4120JTX Zener INSTOAJAN 17 1 R R 478
1N3996A, R IN4093ITXV IN4120JTXV INAS498R . ... 478 | INASTOAJTX 1N4737A
IN39978R . ....... 478 | IN4L00 .......... T8 STTS T IR 4-77 | 1N4549AR 1NA5T0RJTXV IN4T38 ..., .. 4T8
IN3997A.R IN4100JAN IN412LJAN IN4549B.R INASTL .. .......4-79 | INA738A
IN39988R . ....... 4.78 | 1Nat00JTX IN&121JTX IN4549BJAN INAS71A ... ......4-79 | IN4739 ........ 4-78
1N3998A.R IN4100JTXV IN&121JTXV IN4SSO&R .. .....4-78 | INASTIAJAN 1N4739A
IN39998R ........4-78 | IN4101 ....... il . oL L 477 | 1N4SSOAR INAS7LAJTX INA78D .. ... 4.78
1IN3999A.R IN4101IAN IN4122JAN IN45508.R IN4ST1IAJTIV IN4740A
IN40OOBR . .......4-78 | IN&101JTX IN8122JTX IN4550BIAN INGST2 .......... 879 | INe74L ... .. 478
1N4000A.R IN4101JTXV 1IN4122JTXV IN4S51&R . .......4-78 | INAS572A ... ... 479 | INATALA
1N4102 AR e 477 | IN4S51AR IN4572AJAN INAFAR . oo 4.78
RECTIFIERS IN4102JAN IN4123JAN IN4551B.R IN4572AJTX IN47424
1N4001 IN4102)TX IN41230TX IN4551BJAN INA5T2AITRV INGT43 ... ...... AT8
1NA002 ... ... INALOITXV 1N4123TXV IN45528R . ... .. 478 | 1M573.......... 4-79 | 1N4743A
1N4003 ... ... .4 LT IR &77 | 4124 ... .. 477 | IN4552AR INGSTIA ......... 479 | 1Ne78k .. ... 4.78
IN4OOA .......... IN4103JAN IN4124JAN IN4552B.R IN4573AJAN INA744A
1IN400S .. IN4103ITX IN4124JTX IN4552BJAN IN4ST3AIT INA745 . ......... 478
1N4006 . . 1N4103JTXV IN&124JTXV IN4553&R . ... ..., 4.78 | IN4STIAITRV IN4745A
1N4007 INSIOA . RTINS SN 477 | 1IN4553AR S e a79'| \WAM6 .. ... . 4.78
IN4104JAN IN4125JAN IN45538.R INASTAA .. ....... 479 | IN4T46A
DIODES IN4104JTX IN4125)TX IN4553BJAN IN4ST4RJAN INATAT .. ... ... &-T8
TC IN&104JTXV IN&125JTXV INASS4BR . ... 478 | INASTAAITX INATATA
4-80 | INA1OS ... ...... 477 | ING126 ...... ... 877 | INASS4AR INASTAAITRV T T 4.78
.--4-80 | IN410SIAN INA126JAN IN45548.R 1N4575 IN4748R
480 | IN&105JTX INA126JTX IN4554BIAN 1N4575 T T — 4.78
... 4-80 | IN41OSJTXV IN4126JTXV IN4SS58R .. .. .4-78 IN4STE ... .......4 IN4T49A
4-80 | IN4106 ... ....... 477 | IN8127 ... 477 | INASSSAR INAS76A .. .......4-79 | IN4750 ..........4-78
4-80 | INA106JAN IN&127JAN IN45558.8 T 7 e 4.79 | IN4750A
480 | IN410BJTX IN&127JTX 1N4556 INGSTIA ... .. 479 | IN4751 ........ A-T8
4-80 | IN410GITXV IN&127JTXV 1N4556A R IN4578 .. ._..__.4-79 | IN4751A
4-80 INBIOT . & sy 4.77 1N4128 IN4556B.R IN4STBA ... ......4T9 1IN4752 . ... ..... 4-78
4-80 | IN4LO7IAN INA12BJAN IN4SS7&R ... ..., 478 | 1N4579 .......... 479 | INA752A
4-80 | 1NA107JTX 1N4128JTX IN4557A.R INA579A ......... 479 | INA7S3 ... 4-78
4-80 | IN4L07ITAV IN4128JTHV IN4557B.R IN4580 . ......... 4-79 | INA753A

77




CATALOG INDEX (continued)

DEVICE  PAGE

IN47S4 ... ..... . 478
IN4T54A
IN4755

IN4755A
IN4756

INATS6A
1N4757

INATSTA
INAT58

INATS8A
1N4T59

1N4T59A
INATEO . ........
INATEOA
1N4761

INATELA
IN4762 . .......
IN4TE2A

INATED o neiiiivia? 4-78
INAT63A

INATBA .. ... .. ... 4-78
INATEAA

......... 4.78
4-78

C
1N4765
IN4765A
INATE6
IN4T66A
1N4767
IN4T76TA
INAT68
INAT6BA
1N4769
IN4769A
1N4770
INATTOA
1N4771
INATTIA
1N4772
INATT2A
IN4773
INATT3A
IN4TT74
INATT4A
INATTS ..........
INATTSA . ........
INATTG ......... .4
IN4TT6A
IN4777 | -
INATTOA ... . .. .4
INA778 -
INAT78A .. ..... .4
IN4779 ...
INATZOA ... ... 8-
INATBO . ...

IN4TBOA . . ..

IN4781
INATBIA ... ..., .4
IN4TB2 . ... . &
IN4TB2A A
INA783 . ......... &
INATB3A . ... ... .4
IN4TE4 . .
INATBAA .
IN4890 ...
IN4B90A .
IN4B91 ...
IN4BIIA ..
INAN2 .ihcan v
IN4B92A ........ .4
IN4893 ... ..
IN4893A .. ..
IN4894 .
IN4BI4A
IN4835 . ..
IN4895A .
IN4B96
IN48I6A
IN4897 . ..
IN4BST7A .
IN4898 . .
IN489BA ..
IN4899 . ..
IN4899A

1N4903A . .
1N4904 . ..
1N4904A ..
IN4905 . ..
IN4S05A . .
1N4906 . ..
IN4906A . .
IN4907 . ..
IN4SO7A ..
1N4908 . ..
IN4908A . .
1N4909 . ..
IN4309A ..
1N4310 . ..
1N4910A ..
1N4911
IN4SLIA .. ..
IN4912 . ..
IN4SI12A ..
IN4913 . ..
IN49L3A ..
IN4914 ...
IN4914A ..
IN4915 ...
IN4915A ..
1N4916 . ..
IN4916A ..
IN4917 ...
IN4917A ..
1N4918 . ..
IN4SIBA ..
1N4919 . ..
IN4919A ..
IN4320 . .
IN4920A ..
IN4921 ...
IN4921A ..
IN4922 . ..
IN4922A ..
1N4923 ..
IN4923A ..
IN4924 . ..
INA924A ..
1NA935 . ..
IN4925A ..
1N49Z6 . ..
1IN4926A
1N4927

INASZ7A ..
1N4928 . ..
IN4928A . .
1N4929 . ..
INA929A ..
1N4930 . ..
1N4930A ..
1N4831 . ..
IN4S31A ..
IN4932 . ..
1N4932A

RECTIFIERS
1N4933
IN4934 . ..
IN4935 . ..
IN4936 . ..
1N4937
1N4997
IN4998 ..........
1N4999
1N5000
IRB00Y . oz .o
IN5002 ..........&
IN5003

DIODES

vvC

1.7k - EA. 4-66
INSI3OR .......00 4-66
IN5240 .......... 4-66
IN5140A .4-66
INSMAL ... ..ihin 4-66
INS141A ......... 4-66
INSIZ ... e 4-66
INS142A ......... 4-66
THSIAS . ..comits 4-66
IN5S143A ......... 4-66
INS144 .. ....... 4-66
INSI44A .. ....... 4-66
1505 .o cveanids 4-66
INS145A . ........4-66
INS146 ... .... 4-66
IN5146A ... ... .. 4.66
INSIAT . o 4-66
INS147A . ........4-66
INSI4S . ......... 4-66
IN514BA ... ... .. 4-66
Varactor

Multiplier

1N5149 .. ........4-59
1N5150 ......... . 459
IN5SI50A ... ... .. 4-59
IN5153 ..........4-59
IN51S3A ......... 4-59
IN5155 ..........4-59
IN5155A ......... 4.59
THYRISTORS
4-Layer Diodes
IN5158

1N5159

1N5160

DIODES

Zener

ENRRL i 477
1N5221A

1N52218

1N5222

1N5222A

IN52228

IRS22Y v 477
1N5223A

1N5223B

1N5224

1N5224A

IN5224B

IN5225 ... AT7
1N5225A

1N52258

1N5226 ..........4-77
1N5226A

1N52268

INS2ET i s 477
IN5227A

152278

IN5228 ..... ... .4T7
IN5228A

1N5228B

IN5229 . .........4&T7
1N5229A

1N52298

1IN5230 ......... . 477
1N5230A

1N52308

1N5231 ......... 477
IN5231A

IN5231B

1 - -1
IN5232A

IN52328

IN5233

IN5233A

1N5233B

11, L | R g, 4-77
1N5234A

1N5234B

1N5235 .......... 4.77

IN5235A
IN52358
IN5236
IN5236A
IN52368
IN5237
IN5237A
IN52378
IN5238
IN5238A
IN52388
IN5239
IN5239A
IN52398
IN5240
IN5240A
IN52408
IN5241
IN5241A
IN52418
IN5242
IN52428
IN52428
IN5243
IN5243A
IN52438
IN5244
IN5244A
IN52448
IN5245
1N5245A
IN52458
IN5246
LIN5246A
IN52468
IN5247
IN5247A
IN52478
IN5248
IN5248A
IN52488
IN5249
IN5249A
IN52498
IN5250
IN5250A
IN52508
IN5251
IN5251A
IN5251B
IN5252
IN5252A
IN52528
1N5253
IN5253A
IN52538
IN5254
IN5254A
IN5254B
IN5255
IN5255A
IN52558
INS256 .......
IN5256A
IN52568
1N5257
IN5257A
IN52578
IN5258
IN5258A
IN52588
IN5259
IN5259A
IN52598
IN5260
IN5260A
IN52608
IN5261 ..
IN5261A
IN5261B
INS262 . .iivaa
IN5262A
LIN52628
IN5263

........ 477

..4T7

a7

77

4-77

4-77

L A4TT

477

IN5263A
IN52638
1N5264
IN5264A
IN52648
IN5265
IN5265A
1N52658
1N5266
1N5266A
1N52668
1N5267
1N5267A
1N52678
1N5268
IN5268A
1N5268B
1N5269
IN5269A
1N52698
1N5270
IN5270A
1N52708
IN5271
IN5271A
1N52718
1N5272
IN5272A
IN52728
IN5273
IN5273A
IN52738

INB2ZY ioiiaind e

IN5274A
1N5274B
IN5275
IN5275A
1N52758
1IN5276
IN5276A
1N52768
1N5277
IN5277A
1N52778
1N5278
IN5278A
1N52788
IN5279
IN5279A
1N52798
IN5280
IN5280A
IN52808
ING2BL ..........
IN5281A

IN5281B

Current
Regulator
1N5283
IN5284
1N5285
IN5285JAN
1N5285JTX
1N5285JTXV
1N5286
1N5286JAN
1N5286JTX
1N5286JTXV
1N5287
1N5287JAN
1N5287JTX
IN5287JTXV
1N5288
INS288JAN
1N5288JTX
1N528BITXV
1N5289
1N5289JAN
LN5289JTX
1N5289JTXV
1N5290
1N5290JAN

IN5290JTX
IN5290JTXV
IN5291
IN5291JAN
ING291JTX
IN5291JTXV
1N5292
IN5292JAN
IN52924TX
IN5292JTXV
IN5293
IN5293JAN
IN5293JTX
IN5293JTXV
IN5294
INS294JAN
IN5294)TX
IN5294JTXV
1N5295
IN5295)AN
IN5295)TX
IN5295JTXV
IN5296
IN5296JAN
IN5296JTX
IN5296JTXV
IN5297
IN5297JAN
IN5297JTX
IN5297JTXV
IN5298
IN5298JAN
IN5298JTX
IN5298JTXV
IN5299
IN5299JAN
IN5299JTX
IN5299JTXV
1N5300
IN5300JAN
IN5300JTX
IN5300JTXV
1N5301
IN5301JAN
INS301JTX
IN5301JTRV
1N5302
IN5302JAN
IN5302JTX
IN5302JTXV
IN5303
INS303JAN
IN5303JTX
IN5303JTXV
IN5304
IN5304JAN
IN5304JTX
IN5304JTXV
IN5305
INS305JAN
IN5305JTX
IN5305JTXV
IN5306
INS306JAN
IN5306JTX
IN5306JTXV
1N5307
IN5307JAN
IN5307J7X
INS307JTXV
IN5308
IN5308JAN
IN5308JTX
IN5308JTXV
IN5309
IN5309JAN
IN5309JTX
INS309JTXV
IN5310
INS310JAN
INS3L10JTX
INS310JTXV
IN5311
INS311JAN

PAGE

|
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CATALOG INDEX (continued)

INS31LITX
IN531LITXV
IN5312
INS312)AN
INS312TX
IN5312JTXV
IN5§313
IN5313JAN
IN5313JTX
IN53130TXV
IN5314
INS314JAN
INS314JTX
INS314JTXV

Zener
IN5333
IN5333A
1N53338
IN5334
1N5334A
IN53348
1N5335
1N5335A
1N53358
IN5336
IN5336A
1N53368
IN5337
IN5337A
IN53378
IN5338
IN5338A

IN53388
NSl 4.78
1N5339A

IN53398

1N5340

LN5340A

1N53408

1N5341
INS341A
1N5341B
1IN5342
IN5342A
IN53428
IN5343
IN5343A
IN53438
INS344
INS344A
1N5344B
IN5345
IN53454
IN53458
IN5346
IN5346A
IN53468
1N5347
IN5347A
1N53478
IN5348
IN5348A
IN53488B
1N5349
1N5349A
1N53498
1N5350
IN5350A
IN53508
IN5351
IN5351A
IN53518
IN5352
IN5352A
1N53528
1N5353
1N5353A
1N5353B
1N5354
1N5354A
IN5354B
1N5355
IN5355A

1N53558

IN5356

1N5356A

1N5356B

L T S R
1N5357A

1N53578

INS358 . ..oiaines
1N5358A

1N53588

11 R e
1N5359A

1N53598

1N5360

IN5360A

IN53608

IN536L ..........
IN5361A
1N5361B
1N5362
1N5362A
1N53628
1N5363
IN5363A
IN5363B
TR ..l
1IN5364A

1N5364B

IN5365 ..........
1N5365A

1N53658

INS3E6 .0y vn o -
1N5366A
IN53668
BT . ......
IN5367A
1N5367B
1N5368
IN5368A
1N53688
i1 LT
1N5369A

1N53698

AR . e
IN5370A

1N53708

1N5371

IN5371A

IN53718

IN5372 ..........
IN5372A

IN53728

INS3TD i
IN5373A
1N53738
IN5374
IN5374A
1N53748
INSITS < vouvudiees
1N5375A

1N53758

IN5376

IN5376A

1N53768

G r A DL T
IN5377A
IN53778
1N5378
1N5378A
1N53788
IN5379
1N5379A
1N53798
IN5380 ..........
1N5380A

1N53808

NS ciivs il
IN5381A

1N5381B

1N5382

1N5382A

1N53828

IN5383 .........¢
1N5383A

4-78

4-78

...4-78

4-78

4-78

4-78

478

478

4-78

478

1N53838
IN5384

IN5384A
1N53848
1N5385

1N5385A
1N53858
IND3EB . oy
1N5386A
IN53868
IN5387

IN5387A
IN53878
IN5388

IN5388A
IN53888

e

478

INS441A ... . .. 4-67

thru

INS4S6A . ........4-

1N54418
thru
1N54568
INS441C
thru
1N5456C

INS461A .. .......4

thru
IN5476A
IN54618

thru
IN54768
1IN5461C

thru
INS476C

Avalanche
IN5518
INS518A
IN55188
1N5519
INSS19A
1N55198
145520
1NS520A
1N55208
145521
1N5521A
INS521B
1N5522 ........-%
INS522A
IN55228
1N5523
IN5523A
INS5238
INS524 ,.ioiniis
IN5524A

1N55248

INSS25 ........
INS525A

1N55258

INS526 ..........
1N5526A
1N55268
IN5527
1NS527A
INS5278
IN5528
IN5528A
IN55288
1N5529
1NS529A
1N55298
1N5530
1N5530A
1IN55308
1N5531
1N5531A
IN55318
1N5532
1N5532A
1N55328
1N5533

IN5533A
IN55338
1N5534
IN5534A
IN5534B
IN5535
IN5535A
IN55358
IN5536
IN5536A
IN55368
IN5537
IN5S537A
1N55378
IN5538
IN5538A
IN55388
IN5539
IN5539A
IN55398
IN5540
IN5540A
IN55408
IN5541
INS541A
INS5418
1NS542
IN5542A
INS5428
IN5543
IN5543A
IN55438
IN5544
IN5544A
INS5448
IN5545
IN5545A
IN55458
IN5546
IN5546A
IN55468

TRANSISTORS
Photo
IN5722
IN5723
IN5724
IN5725

THYRISTORS
Bilateral
Triggers
1N5758
INS758A
IN5759
IN5759A
IN5760
IN5760A
1N5761
IN5761A
1N5762
1IN5762A

4.Layer Diodes
IN5779
IN5780
IN5781
1N5782
IN5783
1N5784
1N5785
1N5786
IN5787
1N5788
IN5789
IN5790
IN5791
IN5792
1N5793

RECTIFIERS
Schottky
1N5817

1N5818

1N5820
IN5821
IN5823
1N5824
IN5825
1N5826
1N5827
1N5828
1N5829
IN5830
1N5831
1N5832
IN5833
IN5834

DIODES
Zener
1N5837A .
thru
! e
1N538378
thru
1N58738
IN5874A
thru
1N3886A
1N5874B
thru
1N5886B
IN5887A
thru
IN5897A
IN58878
thru
1N58978

Eg’TOELECTRONICS

INS911 ...
IN5312

DIODES
Zener
IN5913
1N5913A
1IN59138
1N5914
1N5914A
IN59148
1N5915
IN5915A
IN5915B
1N5916
IN5916A
1N59168
185917
1N5917A
159178
1N5918
1N5918A
1N59188B
1N5919
INS919A
1N59198
1N5920
1N5920A
1K59208
1N5921
1N5921A
1N5921B
1N5922
1N5922A
1N59228
1N5923
1N5923A
1N59238
1N5924
1N5924A
1N59248
1N5925
1N5925A
1N59258

1N5926
1N5926A
1N59268
IN5927
IN5927A
1N59278
1N5928
IN5928A
1N59288
1N5929
1N5929A
1N59298
1IN5930
1N5930A
1N5930B
1N5931
INS931A
1N59318
1N5932
IN5932A
IN59328
1N5933
IN5933A
IN59338
IN5934
IN5934A
1N59348
1N5935
IN5935A
IN59358
1N5936
IN5936A
IN5936B
1N5937
IN5937A
IN59378
IN5938
IN5938A
IN59388
1N5939
IN5939A
1N59398
1N5940
IN5940A
1N59408
1N5941
IN5941A
IN5941B
1N5942
IN5942A
1N59428
IN5943
IN5943A
IN59438
IN5944
IN5944A
IN59448
1N5945
IN5945A
1N59458
1N5946
IN5946A
IN5946B
1N5947
IN5947A
1NS9478
1N5948
IN5948A
IN59488
IN5949
IN5949A
IN59498
IN5950
IN5950A
1N59508
1N5951
1N5951A
1N5951B
1N5952
1N5952A
1N59528
1N5953
IN5953A
1N59538

719
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IN5954

1N5954A

IN59548

IN5955

IN5S55A

1N39558

IN5956

IN5956A

1N59568

INGOBD ...y
IN5985A

1N59858

IN5986 ... ..
IN5986A
IN5986B
IN5987
IN5987A
IN59878
INGHBR .. oot
1N5988A
1N5988B
1N5589
1N5989A
1N59898
1N5990
1N5990A
1N59908
1N5991
IN5991A
1N59918
1N5992
1N5992A
1N59928
1N5993
1N5993A
1N59938
1N5994
1N5994A
1N5994B
1N5995
1N5995A
1N59958
1N5996
1N5996A
1459968
NSO ooy
IN5997A
1N59978B
1N5998
IN5998A
IN59988
1N5999
IN5999A
1N59998
ING000
IN6000A
IN6000B
IN6001
INGOO1A
INGOO1B
IN6002
INBOOZA
IN6002B
IN6003
IN6O03A
IN6003B
IN6004
IN6O004A
IN6004B
IN600S
ING6OOSA
INGOOSB
INGOOE
INGO0GA
IN6006B
IN6007
1NG0O7A
1N60078B
1N6008
1NG00BA
1NG00EB
1N6009
1NE003A
1NG00SB

1N6010
1NG010A
1N60108
INGO11

INGO1IA
1NGO11B
1N6012

INBO12A
1NGO12B
1NG013

ING013A
IN6O13B
ING014

ING014A
INGO14E
1NGO15

INEO15A
1NGO15B
ENBOIE iwnnmiiias
1NGO16A
1NE016E
INGO17

INGO17A
INGO17B
ANDIIR. ..o omivsingar
1NGO18A
INGC1BB
1N6019

1INGO19A
1NG019B
1N6020

1NG020A
1NG020B
ING021

INGO0Z1A
1N60218
1NG022

1N6022A
1N60228
1N6023

1N6023A
1N60238
1N6024

ING024A
1NG024B
1N6025

IN6O25A
INBO258
INGOZ6 ... ..
INGOZ6A
ING0268B
1N6027

IN6O27A
IN6O27B
IN6028

IN60Z8A
INBO28B
1N6029

IN6029A
1N60298
IN6030

INGO30A
IN6030B
IN6031

INGO31A
INGO31B

TRANSISTORS
SS Metal

2N656s
2N65Ts

THYRISTORS
SCR

WGEY ... niit
1 - r SRR
2NG83 . ..
2NG84 . ..
2NG8S . ..
2NGS6 . ..
2NG8T7 . ..
2N688 . ..
2NG8S . ..

IN691 .. ... 4-101
2N692 .. ..4-101

TRANSISTORS
$S Metal
2NB97 ...
2NB99 . ...
2N703
INTO3JAN
2N706
2NT06JAN
2NTO06A
2NT068
2N708
ZNT08JAN
INTORITX
i, SRR
IRTIB i, gaile
ZNTIBA
2NT1BAJAN
INTIBAJTX
ZNT20A
INT36
INTAD
INT44
2N753
ZNB28A
2NB43 ..
2NEBIA
2NBEIAJAN
2INBBIAITX
2N910

2N914
2NS14JAN
2N91AITX
M915 ........
W96 ........
2N9I1BJAN
2N917 ..
IN918
INILBJAN
ZN91BITX
2W829 ........
2N929JAN
M930 ........... 417
417

415
..... 4-19

415
.. 415

N B¢ ]
.. 4-18

. 417

2NL13LS ...
2NLI31AS . ... ... 4
IN113LJAN

¢1 11k - SRR
INLI32A ..., &
INLI325 .........4
INLI32AS ...... &
IN1132JAN

Pwr

IN1162

2N1163

2N1164

2N1165

2N1166

2N1167

2N1190s

2N1191

2N1192

2N1193

IN1194

2N1358

2N1359

2N1360

2N1362

2N1363

2N1364

2N1365

2N1518

2N1519

2N1520

2N1521

2N1522

2N1523

2N1529

281530

2N1531

2N1532

2K1533

2N1534

2N1535

281536

2N1537

2N1538

2N1539

281540

IN1541

2N1542
THYRISTORS

SCR

2N1585 ..., ... 4-100
NI596 . ... 0 4-100
) o L 4-100
2N1598 ... ......4-100
2N1599 .. ......4-100
TRANSISTORS

S5 Metal

2N1613 ... ..., ... 419
2N1613A5

2N1613s ... ..... . 415
2ZN1613JANI
2N1613JANZ
IN1613TXL

2N1613JTX2

ZN1T711AS

N1710s . ....... 415
THYRISTORS

SCR

2N1842 . ... ... .4-100
2N1B42A ... ... 4100
2N1B43 .. ... .. 4100
IN1B43A . .. ... 4-100
N1844 .. ... 4-100
INIBA4A . ...... 4-100
IN1B4S ... .. ... 4100
INIB45A .. ... ... 4-100
2N1846 4-100
IN1B46A . ... ... 4-100
21847 ......... 4-100
INIB4TA .. ... ... 4-100
2IN1B48 . ... ... 4-100
2N1B48A .. ......4-100
2N1B49 . ... ... .4-100
INIB49A .. ... ... 4-100
2N1850 ... ....,.4-100
IN1B50A .. ... .. .4-100
TRANSISTORS

SS Metal

2N1890

2N1893s .........4-19
2N1990s .........4-17
2N1991s . ........ 4-16
Met Dual

2N2060 . 442
ZN2060A ......... 4.42
2IN2060JAN

2ZN2060JTX

2N2060JTXV

SS Metal

2N2102s ......... 4-19
IN2193AS . ....... 4-19
PMR2206 ..o i 4-15
IN22BY ks 415
2N22181AN1
2N2218JAN2
2N2218JTX1

2N2218JTX2

2N2218As . ....... 415
2ZN2218AJAN]
2N2218AJAN2
2N2218AJTX1

DEVICE
IN221BAJTX2
2N2219s
2N2219JAN1
2N2219JAN2
2N2219JTX1
2N2219JTX2
2N2219As .. ...
2N2219AJAN1
2N2219AJANZ
IN2219AJTX1
2N2219AJTX2
2N2221
2N2221JAN
2N2221JTX
IN2221A
IN2221AJAN
2N2221AJTX
IN2222
2N2222)AK
IN2222JTX
IN2222A
IN2222ZAJAN
2N2222R0TX
ENZEEd ... 0 AR
2N2223A
2N2257
2N2270
2N2270s
2N2297s
2N2319

THYRISTORS
SCR

2N232D ... ...
ZNZ2324 |
2N2325 . ..
2N2326 ...
2N2327 ...
2N2328 .
2N2329

TRANSISTORS
SS Metal
2N2330
2N2331
2N2368 . ..
2N2369 ...
ZN2369A
ZN2369AJAN
2N2369AITX
ZN2369AITXV
IN2382

ZN2405s

2N2453

2N2453A

INIABD ... oopniy
2N2480A . ........ 4-42
IN2481

IN2481JAN

2N2481TX

-.4-15

TRANSISTORS
Metal Dual

2N2639
2N2640
2N2641
2N2642
2N2643 .

iff‘?ﬁ]: =, |
THYRISTORS
Unijunction
.. 4104
4-104

TRANSISTORS

Metal Dual

2N2652 ... .......4-42
2N2652A . ... ...4-42
THYRISTORS
PWERET ... nr o' 4-100
2N2688 . .

2N2689 ..
2ZN2630

TRANSISTORS
Metal Dual

N2720 ... ..., :
2N2721 ..
2N2722 ...
2N2723

ZNZBE5 .\t vvqyr W

RF
2N2857
2N2B57JAN
ZN28574TX
2N28574THV

55 Metal

2N2894 . ..., 4-16
2N2895
2N2896
2N2897
2N2903
2N2903A ..
2N2904s .. .
2N2904As . .
2N2905s
2N2905JANR1
2N2905JAN2
2N2905JTX1
2K2905JTX2

2R2905As . ....... 4-16
2N2905AJAN1
2N2905AJANZ
2N2905AJTX1
ZN2905AJTX2
2N2505AJTXV
2N2906 ... ... ..
2N2506JAN
2N2906A ........
2N2506AJAN
2N2906JTX
2N2506AJTX
2N2906ATXV
2N2507
2N2507JAN

2N29074TX

2N2907A ......... 4-16
2N2907AJAN
2N2907AJTX
2N2907ATXV

2N2907TXV

2N2913
2N2914 .
2N2915 .
2N2916 .
2N2917
2N2918
2N2919 .
2N2920
2N2944
2N2945
2N2945A
2N2946
2N2946A

4-16
.4-16




2N3013
2N3013JAN
2N3014

230195

2N3020s .........4

IN3054A
2N3055
2N3072s
2N3073

RF
2N3137

SS Metal
2N3220
aN3227
2N3244s
2N3245s

2N3250AJAN
2N3250ATX
2N3251
2N3251A
2N3251AJAN
2N3251AITX
2N3252s
2N3253s
2N3253JAN
2N3283
IN3284
IN3285

2N3287
2N3291
2N3292
2N3294
2N3295s
2N3296
IN3297

SS Metal

Fet

IN3330
2N3330JAN
2N33300TX
2N3365
2N3366
2N3367

RF

2N3375
2N3375JAN
2H3375ITX

5SS Metal
2N3425

Power
2N3427

Fet

2N3436
2N3437
2N3438

Pwr Metal
2N3439
2N3439s
2N3440
2N3440s
2N3441
2N3442

S5 Metal
2N3444s
2N3444)AN

Pwr Metal
2N3445
2N3446
2N3447
2N3448

SS Metal
234675
2N3467JAN1
2N3467JAN2
2N3467JTX1
2N3467JTX2
7H3468s
2N3468JAN1
2N3468JAN2
2N3468JTX1
2N34681T02

2N3495s ..
2N3496 . ..
2N3497 ... iE
2N3498s .....
2N3498JAN]
2N349BJANZ
2ZN3498JTX1
2N3498JTX2
2N3498TXV
2N3499s
2N3499JAN1
2N3498JAN2Z
2N3499JTX1
2N3499JTX2
2N3499TXV
2N3500s
2N3500JAN1
2N3500JAN2
2N3500JTX1
2ZN3500JTX2
2N3500TXV
2N3501s
ZN3501JAN1
2N3501JAN2
2N3501JTX1
2N3501TX2
2N3501TXV
2N3506
2N3506JAN1
2N3506JAN2

2N3506JTX1
2N3506JTX2
2N3506TXV

2N3507
2N3507JAN]
IN3507JANZ
2N3507JTX1
ZN3507JTX2
2N3507TXV

RF

2N3553
2N3553JAN
2N355IITX

Pwr Metal
2N3583
2N3584

RF
2N3585
2N3632

SS Metal

2N3634s .........&

ZN3634JAN]
ZN3634JAN2
2N3634JTX1
2N3634JTX2

IN3635s .........4

2N3635JAN1
ZN3635JAN2
2ZN3635JTX1
2N3635JTX2
2N3635TXV
2N3636s ......
2N3636JAN1
2ZN3636JANZ
2N3636JTX1
2N3636JTX2
2N363Ts ........
2N3637JANL
IN3I6ITIANZ
2N3637JTX1
2N3637JTX2
2N3B3TTXV

Pwr Metal
IN3713
2N3713HS
2N3714
2N3714HS
2N3715
2N3715HS
2N3715)AN
2N3715)TX
2N37150TXV
2N3716
2N3I716HS
2N3716JAN
2N3IT16JTX
2N3716JTXV
2N3719
2N3720
S2N3720

SS Metal

416

Pwr Metal
2N3738
2N3739
ZNITIIAN
2N37394TX
2N3T40
INITA0A
ANITA0JAN
2N3I740JTX
INITAOITIV
2N3741
IN3TALA
2N37A1JAN
2N37ALITX
2N3741JTHV

SS Metal
2N3742s
2N3743s
2N3743JAN
2N3ITATY
2N3IT743TRV
2N3762s
2N3763s
2N3764

Pwr Metal
2N3766
2N3767
2N3773
2N3789
2N3789HS
2N3790
2N3790HS
2N3791
2N3791IAN
2N3791JTX
2N3791HS
2N3792 . ..
2N3792JAN
2N379207X
2N3T92HS

Fet
2N3796
2N3797

SS Metal
2N3798
2N3799 ..
2N3806 ..
2N3807 ..
2N3808 ..
2N3809 ..
2N3810
IN3B10A
INIBI0JAN
NIBLOJTX
2NIBLOJITXV
2N3811
2N3BLIA
INIBLLIAN
NIBLLITY
2N3BLLITXV
IN3B12
IN3B13 ..
2N3B14 ..
2N3B15 ..
IN3B16 . ...
IN3BIGA . ..
IN3BLT7
2NIBL7A ........

Fet

2N3821
2N3822
2N3B23 ..
2N3824

SS Dual
aN3838 ..........

48 | 2396 ...

RF

2N386EAJAN
2N3866AITX

Pwr Metal
2N3867
2N3B67JAN
2N3IBETITX

ZN3IBETITRV
2N3868
2N3B6BIAN
2N3868JTX

2N3868JTXV

THYRISTORS
SCR

TRANSISTORS
Pwr Metal

2N3902
2N3502JAN
2N3902JTX

Pwr Plastic

RF

2N3924
2N3925
2N3926
2N3927

SS Metal
2N3946
IN3947

2ZN3960JAN
ZN3960JTX
IN3961

Fet

2N3970
2N3971 ...
2N3972

5SS Metal
2N3978

THYRISTORS
Unijunction
2N3980

TRANSISTORS
Fet

RF
2K4012

Met Dual

Pwr

2IN4048

2N4049

2N4050

284051

2N4052

2N4053

Fet

2N4066

2N4067

RF

2N4072

2N4073

Fet

2N4091 .. ... ... 4-32

N4092 ... ... 4-32

2N4093 .......... 4-32

55 Plastic

me123 .. ... 4-24

2 4-24

IN&124 ... 4-24

2126 .......... 4-24

RF

2N4130

THYRISTORS

SCR

2M167 .. ...... 4-100

2NA16B ... .. ... 4-100

2N4169 ... ..... 4-100

2M170 ......... 4-100

i, 1 ¥ RN 4-100

N4172 ... 4-100

2. ... 4-100

INALTA ... ... 4-100

284183 4-100

2n4188 . ... . 4-100

INA18S ... ... 4100

2N4186 4-100

INA1BT .. ...... 4-100

LT R e 4-100

INAIBY ... ... 4-100

2M8190 ......... 4-100

Pulse

Modulator

2N4199 .. 4-103

ZN4199JAN .. ... 4-103
8200 ... . 53455 4-103

2N4200JAN . .. ... 4-103

2N4201 ......... 4-103

2N4201JAN .. .. .. 4-103

2N4202 ... ... .. 4103

INA2020AN .. .. .. 4-103

2N4203 .. ... ... 4-103

2N4203JAN ... ... 4-103

2N4204 . ... .. .. 4-103

IN4204JAN . .. ... 4-103

TRANSISTORS

5S Metal

2RI ... s 4-16

204209 . ........; 4-16

THYRISTORS

ZRRAZ oo 4-100

288213 . ........ 4-100

N2 .. ... ... 4-100

200215 . ... . 4-100
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PAGE
2N4216 ... ... 4-100
2N4217 . .. 4-100
mane ... 4-100
Fo o Fa | SRR, 4-100
TRANSISTORS
Fet
nN8220 .. .. ... 4-30
2ZN4Z20A . 4-31
2N4221 ... 4-30
IN4221A ... 4-31
IN4222 . 4-30
2N4222A . ...l 4-31
2N4223 4-33
N4224 ... ... ... 4-33
Pwr Meta
IN423LA ... 45
INA232A . 4-5
eNAQABN ... ALl 4-5
2N4234s
2IN4235s
2IN4236s
2N4237s
2N4238s
2N4239s
2H4240 . .......... 43
55 Metal
i L Fa | R 4-18
2N4261 ......... 418
2N4264 . .. 4-25
2N4265 4-25
Pwr
2N42T76
ZN4277
ZN4278
ZN4279
2N4280
2N4281
2N4282
2N4283
Fet
2N4342 | ..4-31
Pwr Metal
2N4348
Fet
2N4351
2N4352
2N4360
2N4391
2N4392
2N4393
Pwr Metal
2N4398 ... .. 47
2N4398HS
iy b 5L L R e . 4-7
2N4399HS
2N4399JAN
2N4399)TX
2N4399TRV
SS Plastic
2N4400 ... .. ... 4-24
P LT L 4-24
N2 il 4-24
2N4403 ... .. .. 4-24
2N4404 . 4-16
2NA405 . ......... 4-16
2N4406 ... ... . 4-16
2NA407 .. .. . 4-16
2N4409
2N4410
2N4416 . ... ... 433
INA4IGA . ........ 4-33
RF
2N4427 ... 454
ZNAa28 .. ....... 4-60
IK4440

DEVICE PAGE

THYRISTORS
SCR

24441
ZNRRAY ... ... .\
INA443
2N4444 498
TRANSISTORS
S5 Metal
2N4445
ZNA443JAN
2ZNA443)TX
IN4ASD .. .......
2N4453

THYRISTORS
Unijunction

2N4851
2N4B52
2N4853

TRANSISTORS
55 Metal

2N4854 ... 4
2N4B54JAN
2NABSAITX
ZNAB54ITXV

2N4855

.4-15

Fet
2N4856 ... . ... ...
2ZNABS6A
2ZNAB56JAN
2ZNABSEITX
2N4857

2NA859 ... ... ... A
2NABS9A .. ...
2ZN4B59JAN
2N4B59ITX
2N4860
2N48G0A .. ... .. 4
2N4861
2N48E1A

THYRISTORS
Unijunction

2N48TO
2N4871

TRANSISTORS
Pwr Metal
2N4877

55 Metal
2N4890

Pwr Metal
2N4898
24899
2N4900
2N4901
2N4902
2N4303
2N4904
2N4505
2N4906
2N4910
2N4911
2N4912
2N4913
2N4914
2N4915
2N4918

DEVICE

SS Metal
2N4924s
2N4925s
IN4926 .. .. 417
MA927 ....vuiled?
2N4928s .4-18
IN4929s ... .. 416
IN4930s . ... ... 418
2NA930JAN

2IN4930JTX

2N4930TXV

2N4931s
2N4931IAN
2N493LITX
2N431TXV
2N4937
2N4938
2N4939
2N4940
2N4941
2N4942

THYRISTORS
Unijunction
2N4948 ...
2ZN494BJAN
2ZN494BJTX
2N4943
2N4949JAN
2N4949)TX

TRANSISTORS
RF

2N4957 .,
IN49571AN
2N4957)TX
2NA957JTXV
2N4958
2N4959

THYRISTORS
Bidirectional Switch
2N4593

TRANSISTORS
RF
IN5016

INS031 ........
NS032 . ..., ..

4-17

.4-104

..4-59

.4-59
..4-59

.4-59
.4-59

Pwr Metal
2N5050
2N5051
2N5052

SS Metal
2N5058s
2N5059s

THYRISTORS
SCR

ZN5060
2N5061
2N5062
ZN5063
ZN5064

TRANSISTORS
Pwr Metal
2N5067

2N5068

2N5069

RF
ZN5070
2N5071

SS Plastic

IN5086 ..........4-24
INS087 ..........4-24
2N5088 . ........4-24
2N5089 .......... 4-24

RF

2N5090

2N5108 ......... 4-59
M5109 ....aiis 4-60
55 Quad

IN5146

Pwr Metal

2N5155

2N5157

RF

2N5160 ... ... ... .4-60
2N5161

2N5162
THYRISTORS

SCR

2IN5164 ... ... ... 4-100
eMB1ES o sl 4-100
2N5166 4-100
ANS167 4-100
2ZN5168 4-100
eNS5169 .. ....... 4-100
1, LE L e 4-100
2N5170 4-100
TRANSISTORS

RF

2N5179 .. ... .....4-59
Pwr Plastic

QMSIO0 i 4-4
2N5191 et ]
ri 1 SRR Re,
INSI93 ..ol 4-4
IN5194 . ... 4-4
2N5195 . 44
SS Plastic

2N5208

2N5209 .. ... ... 4-27
2N5210 4-27
2N5219

2N5220 4-26
2N5221 . 4-26
2N5222

2N5223

2N5224

o R WA 4-26
2N5226 .. ... ... ..4-26
2N5227

2N5228

2N5229

2N5230

IN5231

Pwr Metal

ANG241

Fet

2N5265 ..........4-31
2N5266 ..........4-31
L L L 4-31
ENBR6B L 4-31
2N5269 .. ....... . 431
r{ LT R 1% | |
2N5271

Pwr Metal

NS0L ...\ 4.7
2N5301HS

b L R A 4-7
2N5302HS

2N5302JAN

NS302JTX

NSIOR .......50u 46
2N5303HS

ZN5303JAN

2N35303JTX

2N5304 .. ... ... .46
2N5324

2N5325

e ==

l.ll ‘IEE 3 I!.—EE
2N5336

2N5337

2N5338

2N5339

2K5344

2K5345

2N5346

2N5347

2N5348

2N5349

Fet

2N5358 ... ..... 4-31
INS3IS9 ... ... 4-31
2N5360 ...l 4-31
25361 ..........4-31
2N5362 .......... 4-31
2N5363 .. T 4-31
25364 ... ...... 431
SS Plastic

], b /] A o 4-24
ING401 .. ... .. 424
Pwr Metal

2N5427

2N5428

2N5429

2N5430
THYRISTORS
Unijunction

NSl L ] 4-104
2N5431JAN
ZN5431JANTX
TRANSISTORS
Pwr

2N5435

2N5436

IN5437

2N5438

2N5439

2N5440
THYRISTORS
Triac

IN5441

IN5442

2N5443

2N5444

IN5445

IN5446
TRANSISTORS

Fet

NeA5Y . 4-30
2N5458 ... .....4-30
il b7 1 RO e 4-30
INGABD ...l 4-30
ANTIST vt 4-30
2N5462 ... ......4-30
IN5463 .. ... ... 431
IN5464 ... ... ... 431
2N5865 ..ol 4-31
2N547Y ... 4-31
NGATE S 4-31
INGATE R 4-31
eNSATA ... i A
2N5475 .......... 431
IN5476 ... ... .. 431
2ZN5484 4-33
2N5485 .. ...4-33
2N5486 ..4-33
55 Plastic

NS850 ..o 4-24
2N5551 .. 4-24
2N5555

ZASEE L ok 4-31
2N5557 ... .......431
INSSSE ... ... .. 4-31

DEVICE

THYRISTORS
Triac
2N5567
2N5568 . .
2N5569 ..
2N5570 .. ..
2N5571 .. ..
2N5572 .. ..
2N5573
2N5574 . ...

TRANSISTORS
SS Metal

2N5581
IN55BLIAN
2N5581JTX
2N5582
2N5582JAN
2N5582JTX

Fet
2N5594

Pwr Metal

INSGIN L
2ZN5635 .. ...... &
2N5636
2N5637

Fet
2N5638 ... :
2N5639
2N5640 .

RF
ZN5641
ZN3642 . ...
2N5643
2N5644 .. ... ..
2N5645

2N5646

Fet

2N5653
2N5654
2N5655 . ...
2N5656
2N5657 ...
2N5668
2N5669
ANEETD i <o osviiis

Pwr Plastic

2N5679

2N5679s

2N5680

2N5680s

2N5681

2N5681s

2N5682

2N5682s

ZN5683 ... ...in0in
2ZN5684 .
2N5E85
2N56851AN
2ZN5685JTX

2ZN5686 . ..........
IN5686JAN
2N5686JTX

7-12
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Fet -99 | 2M6191
NG s 431 - 2N6192 499
MWINT ..ol 431 - 2N6193 -
MEPIE ..o 431 - 2N6211 *
. 2N6212 i
Pwr Metal - 2N6213 i
ANETAS g 46 - 2N6226 G
2NST45HS 205947 2N60748 4-99 | 2N6227 2N63ATA ......... 4-99 | Pwr Metal
2NST45JAN : 2N6O75 .......... 4-99 | 2N6228 NEAE . ... 4-99 | 2NG495 .......... 411
2N57450TK Pwr Plastic 2N6O75A ... ... . 499 | 2N6229 ... INGIBA ... 4-99
!N:;::"“ ;::g;i 2NGOTSB ... ... 4-99 | 2N6230 ... MUY . ...om 4.99 | Pwr Plastic
NSTS8 ... 45 . 2N6231 . ... INBJAOA .. ... 499 | amee97 ... _...... 45
o [y R 45 | 2N5975 .. TRANSISTORS 2N6233 ... 2N6498 45
2N5760 . .......... 4-5 | 2N5976 Pwr Metal 2N6234 . TRANSISTORS ING499 ... ...... 45
2N5977 2N6077 2N6235 RF
SS Metal 2N5978 2N6078 2N6366 $S Ceramic
2N5763 2N5979 THYRISTORS INGEBY .o s 4.53 | 2N6501 ... ...... 437
: 2N5980 RF SCR ING368 .......... 453
OPTOS 2N5981 2N60BD .......... .54 2NEITD ... ... 4-57 | SS Metal
Photodetectors 2N5982 2N6081 .......... 4-55 2N6502
MY ..ot 4112 | 2N5983 6082 i ... 455 Pwr Metal 2N6503
2NST78 ......... 4-112 | 2n5984 2M6083 .......... 4-55 PMOTTT. .o i 47
2N5779 . ........ 4-112 | 2n5985 2N6084 . 455 e ... 0 4.7 | SS Plastic
2N5780 ......... 4112 | 2n5986 2N6094 MEBPD . 47 | 2nes15
2N5987 . . &6 | 2N6095 2N6380 2N6516 ...
;gw‘stljmas 2N5988 .. .46 | 2N6096 206381 MES1T
2N5989 . . .46 | 2Ne097 2N6382 IN6518 ...
2N5793 N5990 . ..........46 TRANSISTORS NGBRS, ... =i 46 | 2N6519 ...
2N5794 INSO] ©nve diis 46 | THYRISTORS F aNGRA i At 46 | 2N6520
NP5 ... .ovvr p 4-42 PUT ING385 .......... 46
2N5796 ......... . 4-42 THYRISTORS ING116 Dual Chip
Fet PUT 2NG116JAN THYRISTORS MmES Lt 445
2N6027 2N6117 SCR e A 445
NI i 4-31 2N6028 2NG117JAN
INSTOR .......ou 4-31 2N6118 Pwr Metal
2M5799 ........ 4-31 TRANSISTORS INGL1BJAN
IN5800 .......... 431 | pur Metal
RF INGO29 ... ... ... 4.5 | TRANSISTORS
Sikaos 459 | 206030 ... 4-6 ?:5135
N :23 IME0RT T 46
2N5836 .......... - Pwr Plastic THYRISTORS
2N5837 ... 460 | e e e | Triac
T R 44 | 2N6145 : e
Pwr Metal 0038 ...t 44 | 2N6146 . 6 | w6405 ... 4
2N5838 T N e as | 2N6147 :
2N5839 2N6038 ... ... 444 | 2N6151 . ... INE2EB it 4-6 | TRANSISTORS
2Ne30 M6039 ... Lol a4 | 26152 .. 206287 6 | Pwr Plastic
RF NG040 ... ........ 45 | 2N6153 ... 2N6294 INGA0E . .......... 43
IMGMAL it 45 | 2M6154 ... 2N6295 IN6407 .. A3
NSBAL ... 460 | omeodaz ... Ll a5 | 2ne155 2N6296 2NB408 . 43
25842 26043 a5 | 2n6156 206297 2N6409 .. 43
SS Plasti TR S &5 | 206157 2N6298 2NBA10 .44
ARG 2MGOAS ... &5 | 2N6158 2N6299 2N6411 .44 | 2N8559
2N5845 2N6159 .. 2N6300 ING412 .. A4
ZNSBASA 26160 . . 286301 2N6413 ... 44 | Pwr Metal
2N6161 ... ! 2N6303 ING414 .. 44 | 2N6569
IN6162 .........4 2N6415 .. A4 | 2N6576
2N6163 RF 2N6416 . . A4 | 2N8577
2N6164 2HE4 . ... 460 | 2N6417 ... .44 | 286580
2N6165 INE5 460 | 2N6418 ... .44 | 2N6673
M6083.. ... Hai 45 INGA19 44
$S Metal T 45 | TRANSISTORS Pwr Metal 2N6420 ... _....43 | Fet
INEBSY . ... 415 | 2we0ss .. ... .. 45 | RF 2N6306 ... ... sl iy e et 433
INEBEY . ... 4-15 | 2N6056 ........... 45 | 2N6166 .......... 4-58 | 2N6307 ........... 45 | 2Ne422 ...... 3 | s ...l 4-33
MGOST s e Si 48 INBI0R. .o B 45 | oNetz3 ... 03 | A ...l 433
RF 2NG058 ........... 4.6 | THYRISTORS ING31Z . 45 | 2NG424 ... ... 43 | aN128 ... ... 433
2N5B62 OHEOBD ..ot 46 | SCR IN63LI ... 45 | IN6R25 ... 000 43 | aNna0 ........... 4-33
2N6167 T e 45 i f
Pwr Metal THYRISTORS 2NG168 .........4 2N63L5 SS Plastic
2N5867 Triac 2N6169 ........ 2N6316 MES ... 445
2M6068 ........... 499 | 2N6170 2N6317 NGA27 ......... 445
INGO6BA ... ... .. 499 | 2N6171 .. 2N6318 2N6428
IN6068B ... ... ... 4.99 | 2n6172 ... NGS5 47 thru
2N6069 . ... .....4-99 | 2N6173 MEIID . b 47 | 2ne43s
2INGOBOA ... ... .. .4-99 | 2N6174 ING340 ... ... ... 47
2N6O069B . ........ 4-99 ING3AL ... 4.7 | Pwr Metal
N6070 ... ... 4-99 | TRANSISTORS INGA36 ... 4.7
2NGO70A ... ... .. 4.99 | Pwr Metal THYRISTORS INGA3T ..., 47
NGOTOB .. ....... 4-99 | 2N6186 Triac ING438 ... ..., 4.7
INEOTY ... v 499 | 2N6187 NG 499 ]
INGOTIA .. ... .. 499 | 2NG188 ING34ZA ... .. .. 499 | SS Muitiples
INGOTIB . ... 499 | 2n6189 7 T Y 499 | 2nesdl .......... -4l
e R 499 | 2N6190 ING3A3A . 499 | 2NGaaz ... .. 441




CATALOG INDEX (continued)

BB10SGM -5 . ......4102 | MBR4O20PF .. .... 9| wer........... :

R BR&030.. ... 492 | MC722...........
TRANSISTORS 7 a02 | wereosopF
RF N
BFRSO ........... a0 |‘macasa0 . iean | T L F M.
BERSL .......o5% 460 | mAC77-1 | THYRISTORS | MCT24A .........
srm ___________ ::g ...........
BFXSS . ... 460 | MAC77-3 | wes4ss1..... .. 4105 | MC726....... ... -0 | wesis
500 ..ol 1 4-60 MBS4992 ... ... .. 4105 | MC727........... 210 :g:g ........... ;H
Pwr Metal cspdongiatend mW MRTL w21 2l
BUIDS ........c000 45 Devices ........... 55 | Mcr2e........... 211 | mesz2 211
BU126
BUZ0S ............ 4 LINEAR MRTL MRTL
BU208 .. ... ..... 49 MeaT13L 210
BYWSD........... 489 MCSTI3P .......... 2-10
GYWBE .. 489 MCaTI4L 210
BYW62........... 4-89 MCsTI4P 2-10
BYWE4 489 MCBT23L ...
BYWES ... ... 489 i
) oo g MC8T24P . ; L
MICROCOMPUTER | MACS2A-4 .. ...... 4.99 | MCBTZ6........... ;
Family MACO2A-5 ........ 499 | MHTL 2-10
; -99 | MC660
MCE6L
MC662 2
MC663 2
MCB64 2
MC665 2
MCE66 2
MC667 2-

-

dododododododododododndndododndododndsd
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MC1535.....00.04 4-16 | mC1803 . MC3108

.29
MC1536 ... MC1804 . .29 | mC3109
MC1537 . .. MC1805 . .. .29 | Mc3110
MC1538 . .. MCI806........... 29 | meatnl
MC1539 MCI8O07 ........... 2.9 | MC3112
MC1540 MC1808........... 2.9 | MC3115
MC1541 MC1809...........2-9 | MC3116
MC1543 MC1810...........2-9 | MC3118
MC1544 Meimd. it 2.9 | mc3tg
MC1545 .. .. MC1812 .29 | MC3120
MC1550 . ... MCIBIY i 29 | Me3121
MC1552...... MCIBM........... 2-9 | Mc3l22
MC1553 . ... MCISIS.... . ... 2-9 | MC3123
28 MC1554 . wons .. 2-9 | mc3i24
LI MC1555 . MEIBIE . .. .5on 5usi 29 | mc312s
.28 MC1556 . MC1820 29 | MC3126
e MC1558 2-9 | mc3izs
.28 MC1560 29 | Wc3izg
T MC1561 2.9 | MC3130
28 MC1563 ..29 | Mc3131
] MC1566 .29 | mMC3132
el MC1568 eene gt MR
28 MC1569 MC1906 ...........2-9 | MC3134
AT MC1585 MC1907 ...........2-9 | MC3150
8 MC1590 .......... 317 | MC1908...........2-9 | MC3151
28 MC1594 ..........3-21 | MCI909........... 2.9 | MC3152
viide8 MCI1595 ... 321 | me1910........... 2-9 | Mc3153
.28 MC159% 321 | me1911 ..2-9 | MC3154
i MECL ME19I2. . Sk 2-9 | MC3155
;i MC1601 MELO1S , \ o e 2.9 | MC3160
Loa28 MC1602 . MCI01S5 . ... opp 2ts 2-9 | MC3161
o de8 MC1603 . MELORE | . s 2-9 | MC3162
vortd MC1604 . MCISER ... . i 2-9 | Mc3163
29 MC1605 . . ..
29 MC1648 . ... MTTL LINEAR
29 MC1650 . ... MC3000 MC3301 ... ...
i MCI651 .... MC3001 MC3302.......... -
29 MCL654 . ... MC3002 eI ...l
29 MC1658 ... MC3003 MC3310P
29 MCI660 .. .. MC3004 MC3330
29 MC1662 ... MC3005
29 MC1664 . ... MC3006
29 MC1666 . ...
MC1668 . .. MC3008

MC1670 ...
MC1672 ...
MC1674 . ...
MC1678 . ..
MC1688 . ..
MC1690 .
MC1692 .
MC1694 . ..
MC1696 ...
MC1699

LINEAR MC3023

20 o s o o a3 a3 3 9 R 1 B 79 9 9 19 9 B9 79 B0 R0 9 89
Y E . E _E_F_F R R
=
Lz
g
S~

MC1709A .. MC3025
MC1709C . . MC3026
MC1710 . .. MC3028
MC1710C MC3029

MC1711C MC3031

MC1712 ... MC3032

MC1712C MC3033
MC1723 MC3034 MC5438
MC1723C MC3050 MC5440
__________ MC5442
MC1733C .. MC3052 MC5443
MC1741 MC3053 MC5444
MC1741C .. MC3054 MC5445
MCL7415 .. MC3055 MC5446
MCL7415C . MC3060 MC4000 MC5447
MCL747 ... MC3061 MC4001 MC5448
MC1747C . MC3062 MC4002 MC5449
MCL748 ... MC3063 MC4004 MC5450
MRTL MC1748C .. MC3100 MC4005 MC5451
MC999 . ... ......2-10 MC1776 . .. % MC3101 MC4006 MC5453
LINEAR MCL776C . ........ ; MC3102 MC4007 MC5454
MC1303.....,....3-33 MC3103 MC4008 MC5460
MC1304 , ., ..333 MDTL MC3104 MC4010 MC5470
MC1305 . .. 333 MC1800........... -9 | MC3105 MC4012 MC5472
MC1306 . .. .33 MC1801 . .. el MC3106 MC4015 MC5473
MC1307 .......... 333 MEIY -9 | Mc3io7 MC4016 MC5475




CATALOG INDEX (continued)

| DEVICE DEVICE  PAGE | DEVICE PAGE | DEVICE PAGE | DEVICE
MC5477 MC7266 MC74HT1 MC8322 MC10168
WC5479 MC7267 MC74H72 MC8324 '““;“:RTL -
MC5480 MC7270 MC74HT3 MC8328 MCO718 . ......... -
MC5483 MC7271 MC74H74A MC8300 MRTL
MC5484 MC7280 MC74H79 MC8301
:g;m MC7281 MC74H86 MC8304 MC9719A
MC7400 MC74H89 MCB306
MC5491A MC7401 MC74H115 MC8307 mW MRTL
MC5492 MC7402 MC74H116 MC8308 MES720. .o g 1
MC5493 MC7404 MC74H117 MC8309 BCTIZL - iionin 43
MC5494 MC7405 MC74H118 MC8310 ML\ 3oy &
MC5495 MC7406 MCT4H119 MC8311 MEOT2 oo -1
MC5496 MC7407 MC74H120 MC8312 MCITRE .- ov s 21
MCS54H00 MCT408 MCB314 MCI725.......... 2-11
MC54HO1 MCT7409 LINEAR MC8316 MRTL
MC54H02 MC7410 T Ty T 35 | mcsds
MC54H04 MC7416 T 35 | mes32 MCI801 . ......... 2-10
MC54H0S MC7417 WOTS2E: ... 35 | mcsaz MC9802 .......... 2-10
MC54H08 MC7420 T L P ) 35 | mcaizs MC3804 .......... 2-10
MC54H10 MC7426 MC7528 . .......... 35 | wcsars MC3807 .......... 2-10
MC54H11 MC7430 MCT529 ... ..... 35 | Mcaazy MC9809.......... 210
MC54H12 MC7437 MC7534 ........... 35 | MCa3s3 MC38L3.......... 210
MC54H20 MC7438 MC7535........... 35 MC98L4.......... 2-10
MC54H21 MC7440 MC7538 ........... 35 | LSl MC3BIS.......... 210
MC54H22 MC7441A MC7539 ........... 35 | messoo. ... ... 2.5
MC54H28 MC7442 Mcgsol 2.5 | mW MRTL
MC54H29 MC7443 MCB502 . . 5 | MEISIE . 21l
MC54H30 MC7444 MC8503 .. T p—
MC54H31 MC7445 MCB504 . 25
MC54H32 MC7446 MCB505 . . 25 MCIBI9A ........ 2-10
MC54H36 MC7447 MC8506 . E;
MC54H39 C7448 MCss20 ... 2.5 | MW MRTL
MC54H40 MC7449 Mcss21 .. o5
MC54H50 MC7450 MC8522 . Cas
MC54H51 MC7451 MCB8523 .. .25
MC54H52 MC7453 MC8524 2-5
MC54H53 MC7454
MC54H54 MC7450 MTTL
MC54HS5 MC7470 MC8601
MC54H60 MC7472 MC8602
MC54H61 MC7473 MC8603
MC54H52 MC7475
MC54H71 MC7476 LINEAR
MC54H72 MC7477 MC8TI3
MC54H73 MC7479 MCBT14
MC54H74A MC7480 MC8T23
MC54H79 MC7483 MCsT24
MC54H86 MC7484 MC8T26
MC54H89 MC7486
MC54H115 WC7490 MTTL
MC54H116 MC7491A MC9300
MC54H117 MC7492 MC9301
MC54H118 MC7493 MC9304
MC54H119 MC7495 MC9306 MC10115 ...
MC54H120 MC7496 MC9307 MC10116 ... .2
MC74HO0 i MC9308 MCI0117 .......... -
LINEAR MC74HO1 MC78M24 MC9309 MELOLEB oo 3
MC5522 3.5 | MC74H02 MC9310 MCLOL19.......... -2 | MC10574
MC5523 . ... .35 | MC74H04 MTTL MC9311 MC10121.......... -2 | MC10575
MCS524 . ... .35 | MC74HO5 Mes241 MC9312 MCL0123 ... -2 | MCL0576 -
MC5525 ..., ..3-5 | Mc74Ho8 MC8242 MC9314 MCl0124 .......... -2 | MC10580..........2
MC5528 ...........35 | MC74H10 MC8250 MC9316 MCL0125 ... -2 | MC10581..........2-
MC5529 ... .35 | MC74H11 MC8251 MC9318 MC10128 .......... -2 | MC10616
MC5534 . . ..35 | MC74H12 MCB260 | wmeezzz MC10129.......... MC10631
MCS535 .. .35 | MC7aH20 MCEz61 MC9324 MCIOIN...... 5
MC5538 .35 | MCT4H21 MCB266 MC9328 MCIOI3L ... PLL
MCS533 ... ... .35 | mMc74H22 MC§267 MC9375 mMcloi32..... MCI2000.......... 26
MC74H28 MC8270 MC9377 MC10133 ... MCI2012.......... 26
Mos MC74H29 MCB271 MCo283 MCI0134 ... -2 | MCI2013.......... 26
MCE800 MC74H30 MC8280 MC9601 MCL0135..... -2 | MC12014 .......... 26
MC6802 MC74H31 MC8281 MC9602 MCI0136 ..... -2 | MC12020. 26
MC6850 MC74H32 MC2300 MC9603 MC10137..... -2 | MC12021 . 26
MCE852 MC74H36 MC8301 MCI0138 .. -3 | MC12040 . .. 26
MC6860 MC74H39 MC8304 MRTL MC10141 ..., -3 | MC12060..........2-6
MC6862 MC74H40 MC8306 MCO701.......... 210 | MCIOIS3... -3 | MCL2061.......... 26
MC6863 MC74H50 MC8307 MC9702.......... 2.10 | MCI0158... -3 | MCI2513. ... ... 26
MC74H51 MC8308 MC9704 . ......... 2.10 | MCLOL59..... .23 | MC12520.......... 2-6
MTTL MC74H52 MC8309 MCO707 ... 2.10 | MCLO0160..... a3 'meres2t.......... 2-6
MC7241 MC74H53 MC8310 We9709 2.10 | MClo6l..... -3 | MC12540.......... 26
MC7242 MC74H54 MCB311 MeSTIS ...l 210 | MCLO162..... -3 | MC12560.......... 2-6
MC7250 MC74H55 MC8312 MCO7I4 ... 2.10 | MC101&3..... -3 | MCI2561.......... 26
MC7251 MC74H60 MC8314 mea71s 2.10 | Mclo164 .. ... s
MC7260 MC74H61 MC8316 MC10165 ... ...23 | LINEAR
MC7261 MC74H62 MC8318 MC10166 .. ........ -3 | MC13120




CATALOG INDEX (continued)

MC74416 (i 2-14 | MCM5004ALL ... .. 2-15
1-7 MC74417 .. MCES44 . ... 2-14 | MCM5303ALL ..... 2-15
le? MC74418 ... MCE945 . ... 2-14 | MCM5304ALL ..... 215
) MC74419 MCES46 . ... 214
ok MC74450 MCES4S . ... 214 | MOS
7 MC74452 MCE962 . ... 214 16
vl MC74453 MCE54H00 . . 213 16
17 MC74454 MCES4HO1 . . 213 1-6
T17 | meuasez ... MC74455 MCES4HO04 213 16
1.7 | Mc1ase6 . ... MC74456 MCES4H10 .2-13 16
17 | Mcias72. .. MC74460 MCES4H20 213 16
17 | Mciass0. ... MC74468 WEBINg MCES4H31 .2-13 1-6
1.7 | MClasel..... MCE54H40 2-13 16
17 | Mciasez. ... LINEAR MCB1723 MCES4H51 .2-13 1-6
17 | Mciass3. ... MC75107 ......... 3-10 | McB1741 MCES54H54 2-13 1-6
17 | Mciases ... . MC75108......... 310 | MmcB1748 MCES4H56 2-13 16
17 MC75109 ......... 310 | MCBCI708........ 3-14 | MCES54HS7 .2-13 16
17 | MTTL BETSLIO. . 3-10 | MCBC1710 MCES4H72 213 16
1.7 | Mc1s4s2 MC75140 MCBC1723 MCES4H73 .. 213 1-6
17 | mcizag2 MC75325.......... 35 | mcBC1741........ 3-15 | MCES4H79.. 2-13 1-6
17 | mcasas2 MC75358.......... 33 | MCBC1748........ 3-14 | MCES4H146. 213 | MCM6581.......... 16
1.7 | mc274s2 MC75365.......... 34 MCES4103 . 213 | mcM6583.......... 1-6
1.7 | Mcsa100 MC75368 ... 3. 33 | MTTL MCE7003F . . 213 | MCM6590.......... 1-6
1.7 | Mcsai07 MC75450 ......... 3-11 | McBCs400 MCE7005F . .. 213 | MCMB59L.......... 16
1.7 | Mcsa121 MC75451 ... ..... 3-11 | McBCS401 . MCE7006F . . 213 | MCM6604.......... 1-5
17 | Mcsa14s MC75452 .. ....... 3-11 | mcBcsa02........2- MCE7007F . .. 2-13 | MCM6604-2........ 1-5
17 | Mcsa1s0 MC75453 . ........3-11 | MCBCS5404 MCE74HOO . . . 213 | MCM6604-4. ... ..., 1-5
17 | mMcsa1s MC75454 .. ....... 3-11 | MCBC5405 MCE74HO1 . . . 2-13 | MCM6605A 1-5
1.7 | Mcsa1s2 MC75461 ......... 3-11 | mcecs4lo MCE74HO4 2-13 | MCME60SAL .. 1-5
1.7 | Mcs4153 MC75462 . ... .. ... 311 | mcBCs420 MCE74H10 2-13 | MCMB605AZ .. 1-5
1.7 | mcs4155 MC75463......... 3-11 | MCBCS430. .. MCE74H20. 2-13 | MCM6616.......... 1-5
1.7 | Mcs4156 MC75464 ... .3-11 | MCBCS440. .. MCE74H31 213 | MCM68L0
1.7 | mcs41s7 MC75491 . ......... 3-8 | MCBC5450 MCE74H40. .. .....2-13 | MCM6815
R ety :Eg:i:;n MC75492 . ... ... 3-8 | mcecs4si MCE74H51........2-13 | MCM6830
MC18410LP . -8 MCBCS453. .......2- MCE74H54 . ... ...2-13 | MCM6832
MCI8411LP . 1-8 | MC54176 MTTL MCBCS454 . ....... 2-12 | MCE74H56 2-13
MCLAALZFL 1.3 | Mcsa177 MC83151 MCBC5460. ... ... 2-12 | MCE?4HS57........2-13 | MECL
MCMAIVL 1.8 | MC54180 MC83152 MCBCS472........ 2-12 | MCE74HS9........ 213 | MCM10140......... 23
MCLSAISEFL 1.8 | MCsa181 MC83153 MCBC5473........ 2-12 | MCE74HI46.......2-13 | MCM10142......... 23
MCI4B1SFLEP 1.3 | Mcsaig2 MC93151 MCBCS479. ... ... 212 | MCE74103. ......2-13 | MCM10143.. .. ... 23
MCI4415VLVP ... .. 1.8 | Mcs4192 MC93152 MCM10144. ... ... 23
MC14419LP ....... 1-8 MC54193 MC93153 LINEAR DIODES MCMI10145......... 2-3
MCI4435EFL ... 1-8 | MC54195 MCC1436......... 3-15 | Current lellmg MCM10147. ........ 23
MC14435FLEFP 1.8 | MC54408 DIODES MCC1439......... 314 | MCLI300 .........4-82 | MCM10148......... 23
MCI4435EVL ... .1-8 | MC54416 Reference MCC1458 MCL1301 .... MCM10149......... 23
MC14435VL VP 1-8 MC54417 . . MCA1911 MCCl463 MCL130Z ....
MC14480LP .. .. .. 1-8 | MC54418 . .. MCAI912.........4 MCCl469 MCL1303 ... MOS
MCI8450LP 1.8 | MC54419 MCAI913 .. ...... .4 MCC1495 MCL1304 MCM14505. .. .. ..
MCOISASILP ‘1.8 | Mes4es2 MCAL914 . MCCI536.........3-15 MCMI4505A ..
MCI44906FL 1.8 | MC54453 MCA1921 . .. MCC1539......... 3.14 | Zener MCM14505C ..
MCI14490FLFP ... .. 1-8 | MC54454 MCA1922 MCC1558 MCLTC6010 . MCM14524. ...
MCI184S0EVL 1.8 | MC54455 MCA1923 MCC1563 MCLICE02S . . MCM14524A . ...
1.3 | MC54456 MCAIS24 . ........ MCC1569 MCLTC6050 . . MCM14524C . ...
1.7 | Mc54460 MCAIS31.........4- MCC1595 MCLTC6100 MCM14537. .. ...
1.7 | Mcsad68 MCA1932......... MCCI709......... 314 MCM14537A
17 MCAIS33 .. ...... .4 MCC1709C........3-14 | MOS MCM14537C
1.7 | LINEAR MCA1934 MCC1710 MCM2102. .. ... ... 1-5 | McM14ssz. .
17 | messwor....... .3-10 | MCA2011 .. MCC1710C MCM2102-1 . .......1-5 | MCM14552A .. -
1.7 | MCS5108.........3-10 | MCA2012.........4- MCC1711 MCM2102-2........1-5 | MCM14552C .......1-
357 ] JMCSSE2S | 1004 3.5 | MCA2013.........4- MCC1711C MCM210ZA ........ 1-5 | MCME8111A
17 MCA2014 . ........ MCC1723 MCM2102A2 ....... 1-5 | MCME8112A
17 | MTTL MCA2021.........4 MCC1723C MCM2102A4 . .. .... 1-5 | MCM68707
1.7 | mc74100 MCA2022 . - MCC1741.........3-15 | MCM2111A ........ 1-5 | MCM68713
17 | wmcrar07 MCA2023.........4- MCCI741C. ... ... 315 | MCM2111A2 ....... 1-5
1.7 | Mc7a121 MCA2024 MCC1748 .. ....... 314 | MCM2111A4 ....... 1-5 | THYRISTORS
1.7 | Mc7414s MCA2031 MCC1748C........3-14 | MCM2112A ........1-5 | SCR
U7 | Mcraiso MCA2032........ .4 MCM2112A2 . ...... 1-5 | MCR80-05
1.7 | Mc74151 MCA2033......... MOS CHIPS MCM2112A4 ... ... 1-5 | MCR80-10
1.7 | mcra1s2 MCA2034 . ....... .4 MCC14440 . . MCRB0-20 . .
1.7 | mc7a153 MCA2111 . MCC14450 MTTL MCRBO-30 ..
1.7 | mcra1ss MCA2112. .. MCC14451 . MCM4000LP . .. ... 2-15 | MCR80-40
1.7 | wc7a1se MEAZRIY: ... MCM4002LP . ..... 2-15 | MCR80-50
17 | MC74157 MCA2114 . ....... .4 LINEAR MCM4003ALL .....2-15 | MCRB0-60
1.7 | MC74164a MCA2121.........H MCCF1458 .. ... ..3-15 | MCM40O4ALL .....2-15 | MCR80-70
17 | mc74ies MCA2122 MCCFISSE . ... 2500 3-15 | MCM4064 MCRB0-80
1.7 | mc74176 MCA2123 MCCF1709........ 3-14 | MCM4067 MCR81-05
1.7 | mMc7a177 MCA2124 MCCF1709C. ... ... 3-14 | MCM4068 MCR81-10
1.7 | mc7a180 MCA2131 MCCF1741 ... 3-15 | MCM4069 MCR81-20 . ......
1.7 | mc7a181 MCA2132 MCCFI741C....... 3-15 | MCM4070 MCRE1-30
1.7 | mc7a82 MCA2133 MCM4300L. .. ... .. 2-15 | MCR81-40
1.7 | mc74192 MCAZ134......... MDTL MCM4302L. ....... 2-15 | MCR81-50
1.7 | mMc74193 MCA2211 MCE930.......... 2-14 | MCMA303ALL.....2-15 | MCR81-60
1.7 | Mc74195 MCA2212 MCE932..........2-14 | MCM4304ALL .. ... 2-15 | MCRB1-70
1.7 | mc7as08 MCA2213 MCE933 . ....... 2-14 | MCMS5003ALL .. ... 2:15 | MCR81-80
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Pulse Modulator MCR3918-8 MD2904AF ........ A2 | MDABOS.......... ‘ TRANSISTORS
MCR728.5 ..., at ’ MCR3818-9 MD2904F .........4- - FET
MCR729-6 . .. MCR3918-10 .. .. 4-100 MDA920A1 MFEL20
MCR729-7 . .. MCR3935-1 ...... 4101 MDAS20-2 MFE121
MCR729-8 ... MCR3935-2 ...... 4101 MDA920A2. . ...... 489 | mrE122
MCR728.9 ....... MCR3935-3 MDAS20-3 MEELD ook 433
MCR729-10 ...... MCR3935-4 MDAS20A3........ il 17T P 4-33
MCR3935-5 ,..... 4-101 MDA920-4 MFEL32 ..o, 4-33
SCR MCR3935-6 MDAS20A4 . . ...... 4-89 MFEL40
MCRB46-1 . .. MCR3935-7 ...... 4-101 MDA920-5 MFESS0 . ...0 s 4-33
MCRB46-2 . .. MCR3935-8 ...... 4-101 MDA920A5 MFES9L .......... 4-313
MCRBA46-3 . ... MCR3935-9 ... 4-101 MDA920-6 MFES23 ... 43
MCR846-4 A MCR3935-10 ..... 4-101 MDAS20R6. ... . ... 489 | wres2a .. ....... 4-32
MCRI330 MCR4018-1 MDA920-7 MFE2000 ... ..... 433
MCR1350 MCR4018-2 MDAS20A7........ 489 | MFE2001......... 4-33
MCR4018-3 lDﬁ?gg-; MFE2008 ......... 4-32
Pulse Modulators MCR4018-4 MDA922- MFE2005 .. ....... 4.32
MCR1718-5 MCRADLE-5 MDA922-3 MFE2006 ......... &3
MCR1718-6 MCR4018-6 MDA922-4 MFE2007
MCR1718-7 .. MCR4018-7 MDA922-5 MFE2008
MCRI718-8 . . MCR4018-8 MDA922-6 MFE2009
MCR1906-1 MCR4018-9 MDA922-7 MFE2010 ......... 32
MCR1906-2 MCR4018-10 MDA922-8 MFE2011 ......... 4-32
MCR1906-3 MCR4035-1 MDA922-9 MFE2012 ......... 432
MCR1906-4 MCR4035-2 MDA942-1 MFE2093
. MCR4035-3 MDA942A1 MFE2094 _ ... ... .4-31
MCRI0B-5 ........ 498 | SCR MCRA035-4 MDA942-2 MFE2095 .. . ... 431
MCRI06-6 ... 4-98 | MCR2305-1...... 4-100 | MCR4035-5 MDA94242 MFEI0OL ... ... 432
MCR106-7 ........ 4-98 | mcr2305-2 4-100 | MCR4035-6 MDA942-3 MFE3002 ......... 4-32
MCR106-8 ........ 4-98 | MCR2305-3 ...... 4-100 | MCR4035-7 MDAS42A3 MFE3003 ......... 4-32
MCRI06-9 ........ 498 | WCR2305-4 ...... 4-100 | MCR4035-8 MDA942-4 MFE3004 . ...... . 4.33
MCRI06-10 ....... 4-98 | MCR2305-5 . ..... 4-100 | MCR4035-9 MDA942A4 MFE3005 ... ... 433
MCR107-1 ........ 4-98 | MCR23056...... 4-100 | MCR4035-10 MDA342-5 MFE3020
MCRI07-2 ........ 4-98 | MCR2305-7 MDA942A5 MFE3021
MCR107-3 ........ 498 | MCR2305-8 .. ... 4100 | TRANSISTORS MDA942-6 MFE4007 ......... 431
MCRIO7-4 ... ... 498 | MCR2305.9 S$S Duals MDAY42A6 MFE4008 ... . 431
MCRI07-5 ........ 4-98 | MCR2305-10 ... .. 4-100 | MD708 MDAS60-1 MFE4009 .. .. . 431
MCRIO7-6 ........ 4-98 MD708A MDA960-2 MFE4D10 .. ..... .. 431
MCR107-7 ........ 4-98 MD708AF MDA960-3 MEE4O11 .. ... ... 3
MCRIO7-8 ........ 4-98 MD7088 MDA960-4 MFESO12 . ... .. .. 431
MECRIAS. ... ... 4-98 MD708BF MDAS60-5 MFES000
MCRI20.......... 498 MD708F MDA970-1 . ....... 489
MCR220-5 ........ 4-98 MD918... . ....... 443 MDA970-2 . ...... 489 | THYRISTORS
MCR220-7 ........ 4-98 MDIIBA.......... 4-43 MDA970-3 __...... 489 | HDWR Kits
MCR220-9 . _...... 4-98 MDILBAF........ 443 MDA970-4 MH745
MCR2215 ... 498 MD9188 443 MDAS705 .. ... 439 | wn7ase
MCR221-7 ... .. 498 MDIISBF .. ... 443 MDA980-1........ 489 | wH7ae
MCR221-9 ........ 4-98 MDILEF . . ... 4-43 MDA980-2 . ... .... 4-89 | mH746B
MCR406-1 . _...... 4-98 MD982 . . 4-42 MDA980-3 . ....... 483 | my747.1
MCR406-2 ........ 4-98 MD982F.......... 442 MDA9S80-4 MH747-1B
MCR406-3 ........ 4-98 MD984 . . 444 MDA9BO-5 . .. ... 489 | mu747-2
MCR406-4 .. ... ... 4-98 MD985........... 4-42 MDASBO-6 ... ... 489 | mu747.28
MCR407-1 . ....... 4-98 MD985F MDA990-1 ........ 4-89
MCR407-2 ........ 4-98 MD986........... 4-44 MDA990-2 . ....... 4-89 | TRANSISTORS
MCR407-3 ........ 4-98 MD986F .......... 4-44 MDA9%0-3 ........4-89 | §S Ceramic Quads
MCR407-4 ..... ... 4-98 MD1120 . . 4-42 MDA990-4 MHQ918 . ......... 4-39
MCR649-1 MD1120F MDAS90-5 ... 489 | w1 437
MCR649-2 MDY 442 MDA990-6 ... ... 489 | wnoz22z .43
MCR649-3 MCRIBI8Z 4100 | MDII2IF MDAL200......... 4-89 | MHQ2369 ........4-39
MCR643-4 MCR3818-3 ... ... 4-100 mMD1122.......... 4-42 MDAI201......... 4-89 MHQ2483......... 4-38
MCR643-5 MCR3818-4 ... 4-100 | MD1122F MDA1202 4-89 | muQ24s4 4-38
MCR649-6 MCR3818-5 . ... 4-100 MD1123 MDAL204......... 4-89 MHQ2906 437
MCRE49-7 MCR3818-6 .. ... 4100 | MDl128.......... 4-42 MDAI206......... 4-89 MHQ2907. ... ..... 437
MCR649-8 MCR3818-7 ... 4100 | MOLI29F.........4-42 MDA3500......... 4-89 MHQ3467 ... ... 438
MCRE49-9 .. . .. 4-101 MCR3818-8 MD1130,......... 4-44 | RECTIFIERS MDA3501......... 4-89 MHQ3546 439
MCR649-10 . ... .. 4101 | merisis-9 MO1130F . ........ 4-44 | Bridges MDA3S02......... 4-89 MH.QS?SSI TR
MCs4%P1 MCR3818-10 .....4-100 | MD1L32F MDAIOOA.. ... 4-89 [ MDA3S08. .. .. . .4-89 | wuoizes T a3g
MCR649P2 MCR3835-1 .. .... 4-101 MD2060F MDALDIA......... 4-89 ads
MCR649P3 MCR3835-2 ...... 4-101 | MD2218....... 442 | MDAL02A 4-89
MCRE49P4 MCR3835-3 MD221BA. ... .. 442 | MDALO4A......... 4-89
MCRE49P5 MCM3835-4 MD2218AF. . ... 4-42 | MDALOGA......... 4.89
MCRE49P6 MCR3835-5 ... ... 4-101 | MD2218F ...... 442 | MDALO8A.. ...... . 4-89 MHQE001 437
MCRE649P7 MCRIB35-6 MD2219.......... 4-42 | MDALIOA......... 4-89 | LINEAR MHQ6002 . Ay
MCR649P8 MCR3BIS-7T ... .. 4101 MD2219A......... 4-42 MDA200..........4-89 MFC4060A ““05100: ____ 4-38
MCRE49AP1 MCR3835-8 ... .. 4-101 | MD2219AF .. ... ... 4-42 | MDA201......... .4-89 | MFC4062A MHQG100A. . ......4-38
MCRE49AP2 MCR3835-9 ...... 4-101 | MD2219F ......... 4-42 | MDA202.......... 4-89 | MFC4063A il
MCRE49AP3 MCR3835-10 ..... 4.101 | MD2369.......... 444 | MDAZ04...... .... A4-89 | MFCA064A RF Modules
MCR649APA MCRI918.1 . 4.100 | MD2369A 444 | WDA206 489 | MFC6030A MHWAOLL .. ... 456
MCRE49APS MCR3918-2 N o 5 MFCE032A MHWA01-2 .. ..., .. 4-56
MCR649APS . . MCR3918-3 .. ... 4100 4 MFCE033A MHWA401-3...... . 4.56
MCRG49APT .., MCR3918-4 3 MFC6034A MHWSS9 ... ... 4.61
MCRe49APS MCR3918-5 ... ... 4100 MHW560
MCR3918-6 MHW561
MCR3918-7 ...... 4100 MHWS62 ......... 4-61
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Mia2ls

| 301k T, e ! 4-9
MJ424

[T L O R 45
MJ430s

M43l

M1440s

M50
M1480
MJ4gl
MJ430
MJ49l
MJ701
MJ702
MJ704
Mi721
MJ723
MJgoz2
MiB04 .
MJ900
MJ901
M1920
M9zl
LR e SR 4-8
MJ1001

MJ1200

MJ1201

M11800

MJ2249

MJ2250

MJ2251

mi2252

Ll PO Ly 4-4
MJi2254

MmJj2267

MJ2268

Mi2500

Mi2501

Mi2801

MJ2802

Mi2840

Mi2841

MJ2901

MJ2940

MJ2941

MJ2955

MJ3000

MJ3001

M13010

MJ3011

MJ3012

MJ3026

MJ3027

MJi3ozg

MJ3029

MJ3030

MJ3040

MJ13041

Mi3042

MJ3055

Miilol

MJ3201

MJ3202

{continued)
MJ3260
MJ3430
MJ3480
MJ3701
MJ3702
MJ3703
MJ3704
MI3760 ...........45
MI376 ...........45
MI3771
MJ3772
MJ3773
MJ4031
MI4032
MI4033
MI2034
MI4035
MJ4200
MJ4201
MJ4210
M14211
MIASOZ s e v 4.7
M14645
MJ4646
M14647
Mi4648
MI5038
WI5039
TR L I S 43
MESALE T 43
MI6302
MIE700
MIE701
MI7000
BN, .. 05
Ty e
MJ7260 ... ..
MI7261
M18020
MJ8100
MI8101
M19000

Pwr Plastic
MIE29
MJEZ9A . ...
MJE29B . ...
MJE29C . ...
MJE30
MJE30A ......
MJE30B
MJE30C

MJE34C

L r ) e L 1
MIE4LA |
MIESIB . ..........
MJE4IC ..
MJE4Z ...
MJE42A
MJE42B
MIE42C...........
MJE4AT ...

MIE4SB . ..

MJE4S . ..

MJESL . ..

MJES2 . ..

MIES3

MIEL01
MIEL02

MJEL03
MJELD4
MJEL05
MJE105K
MJEL70
MJEL7L
MJEL72
MJELBO
MJELBL
MIEL82
MJE200 .
MJE201
MJIE202
MJE203
MJIE204
MJE205

MJE2011

.45

DEVICE

MJE2020
MJE2021
MJE2050
MJE2055
MJE2090
MJE2091
MJE2092
MJE2093
MJE2100
MJE2101
MJE2102
MJE2103
MJE2150
MJE2IE0 .. ........ 43
MJE2360

MJE2361

MJE2370

MJE2480

MIE2481

MIE2482

MJE2483

MJE2490

MIE2491

MJE2520

MJE2801

MJE2801K

MJE2901

MJE2901K

MJE2955

MJIE2955K

MJE3055

MIE3055K

MJE3300 ..........4

MJE3301 ..
MJE3302 ..
MJE3310 ..
MJEI3LL ..
MJE331Z
MJE3370
MJE3371
MJE3439 ... .. ... 43
MJE3MAD ... ... ... 43
MJE3520

MIE3521

MJE3T3E

MJE3T39

MIE4918

MIE4919

MJEAS20

MJE4921

MJE4922

MJE4923

MJES190 ..........4-4
MIESIOL ... 4-4
MJESIOZ . .civvviinn 44
MJESI93 .........0 44
MIESION ...covvts 4.4
MJESIOS ....ovivan 44
MIESESS ......00ns 43
MJESES6 .......... 43
MJESG57 .......... 43
MJESS74 .......... 4-5
MIEBITS oovaniia 4.5
MJES9?E .. ....... 4-5
MJESSTT .......... 4-5
MJES978 .......... 4-5
MIESSTY .......... 45
MJES98D .......... &5
MJES9BL .......... 4-5
MJES9B2 .......... &5
MJES983 .......... 4.5
MJIESIBS . .ioevinn 4.5
MJES9BS ......00 00 45
MJEBO40

MJEGDAL

MJEGD42

MJEGDA3

MJEGD44

MJEGD4S

MTG HDWR KITS
MK10

MK108

MK15

MK158
MK20
MK20B
MK25
MK258
MK30
MK308
MK35
MK358
MK77-1
MK77-18
MK77-2
MK77-2B
MK77-3B
MK30-1
MK30-1B
MK90-2
MK90-28
MK90-3
MK90-38
MK30-4
MK30-4B
MK30-5
MK30-58
MK30-6
MK30-68
MK30-7
MK30-78
MK90-8
MK90-88
MK30-9
MK30-98
MKS0-108
MK100
MK1008
MK126
MK1268
MK167
MK1678
MK189
MK1898
MK199-1
MK199-18
MK199-2
MK199-28
MK199-3
MK199-38
MK199-4
MK199-48
MK199-5
MK199-58
MK199-68
MK221-1
MK221-18
MK221-2
MK221-28B

LIQUID CRYSTAL
DISPLAY

MLC400

MLC500

MLC501

OPTOS
LED

MLEDSO. ........
MLEDS5 .
MLEDEO . .
MLEDS0 . .
MLEDSZ . . ot
MLED440 .. ..., ..
MLED4435
MLED500
MLEDG00
MLEDE10
MLEDG40
MLEDESS . . .
MLEDE6O . . .
MLEDI00 . . .
MLEDSIO . ..
MLED930

MLM304

MLM305
MLM307.......... 315
MLM309
MLM310..........3
MLM3LL.......... 313
MLM324
MLM339.,......... 34
MLM330A......... 3

TRANSISTORS
SS Metal
MM1500

MM1500A

MM1501

MM1505

MM1553

MM1748

MM1748A
MMI94L.... .. .. 418
MM2005-2

MM4010. ...

RF
MM4018
MM4019
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{continued)

- DEVICE PAGE
S§S Metal
MMA030 . ......... 4-16
MMA03L. ... 4-16
MMA032. ......... 4.16
MM&033.......... 4-16
MM4036.......... 416
MMA037 .......... 416
RF
MMA0AS. ... ... 460
SS Metal
MM4052
MM4208
MM4208A
MMa203
MM4209A

MMBAZ7.......... 4-17

RF

MME000
MM8001
MM8002

.. 4-59

MICRO-T
MMCM318
MMCM330
MMCM2221 . ... ..
MMcm2222 . ... ..
MMCM2369 . ... ..
MMCM2484 . .. ..
MMCM2857
MMCM2907 . ... ..
MMCM3798
MMCM3799 ... .. .4-49
MMCM3903 . ... . 4-48
MMCM3904 . . . .4-48
MMCM3905 . ... . 4-48
MMCM3906 . ... .4-48
MMCM3960A

DIODES
MICRO-T

MMD70

MMD6050 . ... ... .4
MMDE100 ..
MMDE150 ..
MMD7000 .
MMD7001

TRANSISTORS
FET

MMF1
MMF2
MMF3
MMF4
MMFS
MMF6

LINEAR
MMHO026 . ......
MMHO0026C
MMHC0026C

448
448
4-49
449

A48

.34

DEVICE - PAGE
TRANSISTORS
MICRO-T

MMT70

MMT71

MMT72

MMT73
MMT74

MMTE08

MMTE09
MMTO18.........
MMT930
MMT2222
MMT2369. .
MMT2484 _ .
MMT2857 .
MMT2907 ..
MMT3014 ..
MMT3546
MMT3798
MMT3799
MMT3823 .,
MMT3903 . .
MMT3904
MMT3905 . .
MMT3906 . .
MMT3960
MMT3960A

MMT426L ......... 4-48
MMT8015
MMTB05L.........

OPTOS

MOC3001
MO0C3002
MOC3003
MOCS000........ 4109
MOC5001 ........ 4-109
MOC3030 .. ... .. 4-109
MOC8050........ 4-109

REGULATORS

Pwr

MPCI00 ... ......, 4-10
MPC1000......... 4-10

TRANSISTORS
FET

MPFI02 oo
MPF108
MPF109
MPFI111
MPF112
MPF120
MPF121
MPF122
MPF130 ... ... 4-33
MPF131
L Y R 4-33
MPF161
MPF256
MPF320
MPF970
MPF971
MPF4391
MPF4392
MPFA393 ......... 432

DIODES
wvC
MFPI3401

.4-33

.......... 4-31
.......... 4-31

. 472

DEVICE

PIN
MPN34OL......... 472
MPN34D2......... 4-72
MPN3403
MPN3404
MPN3411 ...
MPN3412. ... ... 472
MPN3601

TRANSISTORS
Plastic Quads
MPQI18
MPQI000.........4-
MPQL000N
MPQI050......... 4.38

MPQ3762
MPQ3798 ..
MPQ3799
MPQ3904 ..
MPQ3906 . .
MPQ4003 .
MPQ4004 .
MPQS001
MPQSOOIN
MPQE002. ... ..
MPQG002N
MPQ6100. ... ... :
MPQ6I00A . ... ..
MPQG426. .. ... . .4
MPQ6427
MPQESOL . ...
MPQB50LN

TRANSISTORS
Plastic Quads
MPQE502 ..., ....c.
MPOBS02ZN
MPQ6E0D
MPQBEOOA ... .. .4
MPQ6700
MPQGE842 . .
MPQ7041 .. ..
MPQ7042 ... ..
MPQ7043 . ..
MPQ7051.......
MPQ7052. ... ..
MPQ7053 . ...
MPQ7091.......
MPQ7092 ... ..
MPQ7093 .

55 Plastic
MPS404
MPS404A
MPS706 . ...
MPST06A . .
MPS708
MPS834 ... ... 425
MPSBIS .. ... .. .. 4-25
MPS918

MPS2222 ... ..
MPS2369 ... .....
MPS2712
MPS2714

4-37

=
w
oo
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425
.. A4-25

4-26
4-25

DEVICE

MPS2716
MPS§2907
MPS52923
MP52924
MPS§2925
MPS52926
MPS3013
MPS3390
MPS§3391

MP53391A

MPS3392
MP53393
MP53394
MP53395
MPS§3396
MP53397
MP53398
MP53563
MP53567
MP53568
MP53569
MP53638

MP53638A

MPS3705
MPS§3706
MPS3707
MPS3709
MPS§3710
MPS3T11
MPS3826
MPS3827
MP53903

MPS3904 .........

MPS$3905

MPS3906 .. .

MP54257
MPS4258
MPS4354
MPS4355
MPS4356
MPS§5172
MPS6507
MPS6511
MPS6512
MPS6513

MPS6514 ... ... .. 4

MP56515
MPS6516
MPS6517
MPS6518
MPSE519

MPSE520 ., .. ... .4
MPSES2L ... ... 4-

MPS6522
MPS6523
MPS6530
MPS6531
MPS6532
MPS6533
MPS6534
MP36535
MPS56539
MPS6540
MPSE541
MPS6543
MPS6544
MP56545

MPS6546 ........ .4

MPS6547
MPS56548
MPS6560
MPSE561
MPSE562
MPS6563

MPSE5ES
MPS6566 ., ...... .4

DEVICE

MPSE367

MPSE568

MPS6568A

MPSG569 ......... -

MPSE569A

MPSE570 ......... .

MPS6570A

MPS6571 ........

MPS6573
MPS6574
MPS6575
MPSB576
MPSB579
MPS6580
MPS8000
MPS8001

MPSBOS7 . ... .. -

MPS8098
MPS8099 .. ..

MPS8598
MPS8539

MPSADS
MPSADG
MPSAD9
MPSALD

i 10 A ——

MPSAL3
MPSAL4
MPSALGE
MPSAL7

MPSAlS..........

MPSA20
MP3SA42
MPSA43
MPSAS55
MPSA56E
MPSAG5
MPSAGE
MPSA70

MPSAS2 . ..

MPSAS3
MPSDO1
MP5D02

MPSDO3. ... ...

MPSDO4 .

MPSDO5

MPSDO6 . . .

MPSD5I ..

MPSD52 . ..
MPSD53 . ..
MPSD54 . ..
MPSD55. ..
MPSD56 . ..
MPSHOZ . ..
MPSHO4 . ..
MPSHOS . ..
MPSHO7 . ..
MPSHOB . . .
MPSHIO . . .
MPSHLL . .ooo. Ll

MPSH17
MPSH19
MPSH20
MPSH24
MPSH30
MPSH31

MPSH32 ... .. . .4

MPSH33

MPSH34

MPSH37 .

MPSH54 .

MPSH55
MPSHBL
MPSHB3
MPSHB5
MPSK10
MPSK11
MPSK12
MPSK20
MPSK21
MPSK22
MPSK70
MPSK71
MP5KT2

427

DEVICE PAGE
MPSK300

MPSLOL .......... 4-27
MPELST .ot 4-27
MPSM83
MPSUOL.......... 4.28
MPSUQIA. . ....... 4-28
MPSUOZ.......... 4-28
MPSUD3. .. 4.28
MPSUD4 . ......... 4-28
MPSUDS . .. 4-28
MPSUD6 4-28
MPSUO7 4-28
MPSU10 4-28
MPS5U31 .4-28
MPSU45 4-28
MPSUSL..........4-28
MPSUSIA . .. 4-28
MPSU52 .
MPSUS5..........4
MPSUS6 . ........ .4
MPSUSY......... M
MPSUBD......... .4
MPSUSS..... ...l

THYRISTORS
Bilateral Triggers

MPT20 .. ........ 4-105
MPTR8- | iiaindl 4105
MPT32 4-105
MPT36

PUT

MPUASL - o 4105
WPUL32. . ... 4-105
MPU133. ..., 4-105
MPUB027 . ... .. 4-105
MPUBO28 . ... ... 4-105
DIODES

Trans. Supp.
MPZ5.16A 4-83
MPI5-168 . 4.83
MPI5-32A 4-83
MP25-328 .4-83
MPZ5-32C . .. 4-83
MPZ5-180A 4-83
MPZ5-1808 ... 4-83
MPZ5-180C .4-83
TRANSISTORS

SS Quads
MQ918...........439
MQ930 . ... ... 438
MQ982 .. ... 37
MOII2D e
MQL129 ... .. -37
MQ2218A . .. ..... 437
MQ22194 . -37
MQ2369 ......... -39
MQ2484

MQ2904

MQ2905A .. ... .. .4:37
MQ3ast ... ...... .4.37
MQ3467 .......... 4.37
MQ3725 ... ......4-37
MQ3ze2..........4-37
MQ3T798 . .. 4-37
MQ3799 . .. 4.37
MQ3799A

MQ6001 4-37
MQ6002 .4-37
MQ6100 . ... 4-37
MQ7001 4.37
MQ7003 4.37
MQ7004 ... .......4-39
MQ7005 ... ......4-39
MQ7007 . ..4-37
MQ7021 . 437
RECTIFIERS
MR1-1000 ........4-92
MR1-1200 . ... ..4-92
MR1-1400 .. ... .4.92
MR1-1600 .. 4.92

720
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MR250-1 .........492 | MRII30.......... -87 | mRos10..

MRFBL7 .. ....... 456 | MV1660 ... MZ805
MR250-2 - inugs s, 4-92 | MRI205FL MRD3050 . .. MRFBIS .......... 45 | MV1662 ... MIBI0 ........... 4-81
MR250-3 .. ....... 492 | MR1209FL MRD3051 . . . MRER2Y s s 4-56 | MV1664 .. WERAGY. . e 4.81
MR250-4 ......... 4:92 | MRIZI5FL MRD3054 . . . MRFB24 . ......... 4-56 | MV1666 MIAD ... .0 481
MR250-5 ......... 492 | MRI2155L MRD3055 . . . MRFB25 . _........ 4-56 mz821
MR327 MRI1219FL MRD3056 MRFBI5 ... ... 4-56 | Pwr Varactors MZ821A
MR328 MRIZ19SL . .. MAFI0T . ... 4-59 | MV1805CJ........ 4—55 M2823
MR330 MRI245FL . _..... .A- MRF905 . ....... 459 | MVISO7JI .
MR331 MRI249FL ... .. 4 TRANSISTORS MRF5174 MV1809C1
T T Y 4-86 | MRI245SL ... RF MRF5175 .. ...... 4-58
ORSOL: ... 4-86 | MR12495L MRF207 . e 455 | MRF5176......... 4.58 | Tuning
MRS 4.86 | MR1262FL MRF208 .......... 4.55 | MRF5177 ......... 4-58 | MV1858A
MREM. ..., Bt 4-86 | MRI2GSFL....... .4 MRF209 .......... 4.55 | MRFS177A........ 458 | MV1858D
MRS06 ........... 4:86 | MRI269FL . MRF212 ... ....... 4-54 | MRFB004 ......... 453 | Mv1sc0A
1T 4.86 | MRL366 ... BRERE. ol 455 MV1860D
MRBIO .. ...l 4-86 | MR1376 ... BREANE. 4.55 | RECTIFIERS MV1862A
MRZS0 . .oovei, 4-86 | MR1386 ... MRF221 ... _...... 4-55 | Handylab MV18620
T N 4-86 | MRI396 ... i - 4-55 | MRK200 MV1863A
T Y 485 | MRISISSL . MRF223 ... .00 4.55 MV1863D
T 4-85 | MRIS19SL . WRF2IN ..o 455 | MTG HDWR KIT MV1864A
MR756 .. _...... 4-86 | MR2000S .. MRF225.......... 4.55 | MS10 MV1864D
MRS0O ... ... ... 4.91 | MR2001S .. MRF226 ... .......4-55 | MSIS MV1865A
MRSOL ... ....... 4.91 | MR20025 .. MRF22T .. . Ay 4.55 MVIB6SD .. .. .. .4
MRSO2........... 491 | MR2004S ... MRF230 ....... ..4.54 | DIODES MV1866
MRSO4 ... .......491 | MR2006S ... MRF231 ... ...... 4.54 | SS Plastic MV1866A
MRBOG6 ........... 4.91 | MR2008S ... MRF232.......... 4.54 | MSD6100 MV1866D
T A 4-91 | MR20108 . MRF233.......... 4.54 | MSD6101... MV1868
MRBIL ........... 4-91 | MR2083HA MRF234 .......... 4-54 | MSDE102... MV1868A
T ...4-81 | MR2286 MRF235 ... ... 4-54 | MSDGIS0......... MV1868D
MR813 MR2271 BREDNT 5o 4.54 | MSD7000.........4- MV1870
MREIL. o 4.91 | MR2272 MRF243 ... .4-55 | MS51000 MV1870A
MRBI6 ... ...... 4.91 | MR2273 MRF244 ... ... 4.55 | MSS1001 MV1870D
- MRPSODS ...t 4.87 MS51002
MR2501 .......... 4-87 DIODES MI944
MR2502 .......... 4-87 THYRISTORS vve MZ944A
MR2504 .......... 4-87 Unijunction WHET NP 466 | MZ944
MR2506 .......... 4-87 T AR 4104 | wvigz2.......... 4-66 | MI3154
MR2S08L LT 4-87 | MRF313A.. MU20....... 4104 | MvieTa L. 4.66 | M23154A
MEESI0 - i 487 | MRFa01.. ... ... .4 MU2646 . ... ... 4104 | MVI876 . ....... 4.66 | MZ3155
MR25005 ... ..... 487 | MRF402.......... i MU2646M WIS ... 5 4-66 | MZ3155A
MR2501S ......... 4.87 | MRF404 MU4BIL ... 4-104 | MVISTS ... ....... 466 | MZ3156
MR2502S .........4-87 | WMRF406 ... ... 4.53 | mu4so2......... 4104 | mv2r01 .. ... 467 | MZ3156A
MR2504S . .... ... 4-87 | MRF418 MU4893 . .......4-104 thru MZ2360
MR2506S .. ._.... 4-87 | WRF419 MU4BSa . 4104 | wvanis ... 4-67 | mz2361 ..
MR25085 .. ...... 487 | MRF420.......... . o MV2201 M22362
MR2510S ......... 487 | WRF421 ... Unidirectional Mv2203
WRORES: i1 iEL: 4-83 | MRra22 ... MUS4987 .. ...... 4.105 | Mv2205 Zener
MR2525R . ........ 4-83 | MRF825 ... MUS4988 ... .. .. 4.105 | Mv2209 MZ4614 .......... 477
MR4933 MRF&27 . . MV2301 MZ4615 ... ....... 477
MR4934 MRF428 . . e DIODES MV3102 MZ4616 ... ... ... 4.77
MR4935 MRF432 .. A wc My3io3 . MI4617 ..........4T7
MR4936 MRF433 . ... MVIOd ... 470 | mv3ldo .. ... MI4618 .......... 477
MR4937 MRF449 . MVI04G . _.....4-70 | mMv3l4l .. . T T S 477
MR5005 . .. ...... 4-87 | MRF449A. .. MVI09 ... 470 | Mvilez ... MI4620 .......... 477
MRS5010 MRF450 . ... MV205 MV3501 .. .. M2462) .......... 477
MR5020 MRF450A MV206 MV3502 MZ4622 .......... 477
MR5030 MRF452 MV209 . .......... 470 | MV3503 ... MI8623 .......... 477
MR5040 . ......... 4-87 | MRF4524 MV830 ........... 466 | MV3504 .. MI4624 .......... 4.77
MRA133..........4-90 | MRF454 .. ... ... .. 553 thu MV3505 . .. M24625 ... ....... 4.77
MRA133B . ........ 4-90 | MRF458A. ... ... 553 | MVB40 ........... 466 | MV3506 ... BIE s e s 477
MRALBI ... ...... 4.90 | MRFSO1..........5-60 | Mvid0l.......... 469 | MV3507 M24627 .......... 477
MRAIG3B .. ... .. 4.90 | MRFS02.......... 5.60 | Mv1403 .......... 4-69 : MI4678
MRA333.......... 4-90 | MRFS509 .. ........ 458 | Mvisos ... .. 469 | Tuning M24679
MRA333B ... .. 4.90 | MRFSI .. ... .. 460 | Mviaos ... ... 4.69 | MVAM-1 MZ4680
MRA363 MRF515 ... 454 | Mvie20. . ... 4.69 | MvAM2 MZ4681
MRA363B MRF517 ... ... .. 460 | mvie2z ... 469 | mvi2097 MI4682
MRFS519 . ... ... 460 | mvie2a . . 469 thru MZ4683
OPTOS MRFS31.......... 460 | MVIG26 ... ... 469 | MVI2109 ......... 4.68 | Mz4684
Photodetectors MRFS3Z .ol 460 | Mvie2s .......... 469 | MVS460 .......... 4-82 | MZ4685
MRD148 - MRF603 MV1630 . ... ... 4.69 MZ4686
MRD120 MRFEO04 . ......... 458 | MV163Z.......... 4-69 | DIODES MZ4687
MRD121 MRF606 MVIG3E ... 4-69 | Zener MZ4688
MRD150 T e 4.54 | MVI636 MZ500-1 MZ4689
MRD300 gREGES: i 4.55 | MV1638 thry MZ4690
MRD310 MRFE19 MV1640 MZ500-40 MZ4691
MRD360 MRF620 MV1642 MZ1000-1 MZ4692
MRD370 .. MRF621 MV1644 thru MI4693
MRD450 ... MRF626 ...455 | Mvigss MZ1000-37 MI4694
MRDS500 . . . MRF627 MV1648 MZ4695
MRD510 . .. MRF628 MV1650 TC MZ4696
MRDSOL . . . MRF629 . ... ..... 4-55 | MV1652 MZ605 MZ4697
MRDEOZ . . . MRF644 . .. ... 4-55 | MV1654 MI610 . .......... 4-81 | Mz4698
MRDE03 MRF646 . ... .... 4-55 | MV1656 M2620 . .......... 4:81 | Mz4699
MRDE04 . .. ... MRF816 . ... ... 456 | Mv1658 MI640 ... ... ... 4-81 | Mz4700
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CATALOG INDEX (continued)

Zener Chips
Mz4701 MACZAALD ....... 477
MZ4702 MIC2.7A10 ....... 4-77
:;.:;ﬁ MIC3.0A10 ...... 477

MIC3.3A10 ... ... 477
MI4705 MIC36AID ....... 477
MZ4706 MIC39A10 ....... 477
M24707 MIC43A10 . ... .. 4.77
M24708 MICA.7AI0 ... .. 477
M24709 MIC5.1A10 ....... 477
MZ24710 MICS.6A10 ... .. 477
MI4711 MIC6.2A10 ... .. .. 477
MI4712 MIC6.8A10 ....... 477
MZ4713 MIC7.5A10 ....... 477
MZ4714 MIC8.2810 ....... 4.77
M24715 MIC9.1A10 ..., ..4.77
W24716 MICI0A10 ...... .. 471
M24717 MICIIALD . .......477
15 SR 4-83 | MICI2AI0........4-77
MIS556 .......... 4-83 | MIC13A10. . n
MI5557 .......... 4-83 | MZC15A10 .. -77
MZ5558 .......... 4-83 | MzC16A10 .. -77

MIC18A10 -77

MIC20A10 ........ 4-77 | MICI60AL0....... 477
MIC22A10........ 477 | MICI70A10....... 477
MIC24A10 . ..... .. 4-77 | MICI80AL0....... 477
MIC27A10 ........4-77 | MIC200A10....... 477
MIC30A10 ........ 477 | MIC18BIO ....... 477
MIC33A10........ 4-77 | MIC2.0B10 ....... 4-77
MZC36AL0........ 477 | MIC2.2810 ....... 477
MZC3%A10........ 4.77 | MIC24B10 ....... 477
MICA3A10........ 4-77 | MIC2.7B10 ....... 477
MICA7AL0 ........4-77 | MIC3.0B10 ....... 477
MICSIAL0 ... ..... 477 | MIC33B10 ....... 477
MICS6A10 ........ 4-77 | MIC3EBIO ....... 477
MIC62A10........ 4-77 | MIC39810 ....... 4.77
MICEBA10...... .. 477 | MIC43B1O ....... 477
MICTSAL0........ 4-77 | MIC478B10 ....... 77
MICB2A10........ 4-77 | MIC5.1810 ....... 477
MZCOIAL0 . ....... 4-77 | MIC56B10 ....... 477
MZCI00AID....... 4-77 | MIC6.2B10 ....... 477
MIC110A10....... 4-77 | MICE.8B10 ... . ... 477
MICI20A10. ... . .4 MIC7.5B10 ....... 477
MZC130A10 . MIC8.2B10 ....... 4-77
MZC140A10 MZC9.1B10 .. ... 477
MIC150A10 . .. MICIOBIO ........ 477

MZC11B10
MZC12B10.......

MIC13B10
MZC15810
MZC16B10
MZC18B10
MZC20810

MIC22B10........

MIC24B10
MIC27810
MIC30B10

MZC33B10.......

MIC36B10
MZC39810
MICA3BI0

MIC47BIO . .......

M2C51B10
MZC56B10
MZC62810
MZC68B10
MZC75B10
M2C82810

MIC91B10........

R T T Y

et

IIIFIIIIIIIIIIIIIIIISES |

-
-

MIC100810 ....... 477
MZC110B10....... 477
MIC120B10 ....... 477
MIC130B10....... 477
MIC140B10....... 477
MIC150B10....... 4-77
MIC160B10 . ... ... 477
MZC170B10....... 4-77
MZIC180810....... 4.77
4-Layer

M4L3052

M4L3053

M4L3054

MTTL

¢ | i i 2-15
LINEAR

X2 .......... 3-24
XCI387 .......... 323
Tk 323
XC1393

XCI399 ....vvnvu 2
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SMALL SIGNAL PLASTIC TRANSISTORS: TO-92

SMALL SIGNAL PLASTIC TRANSISTORS represent MOTOROLA's broadest product line of any package. The TO-92,
from R.F./V.H.F./U.H.F. amplifiers, mixers, oscillators and switches to general purpose amplifiers and switches are all
available as standard product or custom specials. Also available are special devices for the Industrial, Computer or
Consumer Markets.

Before you finalize your next circuit design, consider MOTOROLA's TO—92 Plastic transistors for every possible socket.
The following Cross Reference gives you an alphanumeric list of all pro-electron small signal devices, their suggested
replacement and the number of the selection table in which the device is further characterized.

GENERAL PURPOSE AMPLIFIER TRANSISTORS — TO 92. TABLE 1
The general purpose transistors are designed for small signal amplification from d.c. to low radio frequencies. They are also
useful as oscillators and general purpose switches,

BC182 BC212 50 625 100 120 460 20 5.0 200 | 10 | CBE
BC182A BC212A 50 625 100 120 220 2.0 5.0 200 |10 5
BC182B BC2128B 50 625 100 180 460 20 5.0 200 | 10 Lo
BC237 BC307 45 625 100 120 460 2.0 5.0 200 (10 "
BC237A BC307A 45 625 100 120 220 20 5.0 200 | 10 35
BC237B BC3078 45 625 100 180 460 2.0 5.0 200 | 10 v
BC237C BC307C 45 625 100 380 800 2.0 5.0 200 |10 N
BC238 BC308 25 625 100 120 800 20 5.0 200 |10 ¢
BC238A BC308A 25 625 100 120 220 20 5.0 200 | 10
BC238B BC3088 25 625 100 180 460 2.0 5.0 200 | 10 i
BC238C BC308C 25 625 100 380 800 20 5.0 200 | 10
BC239 BC308 45 625 180 180 800 2.0 5.0 240 4
BC239A BC309A 45 625 100 120 220 20 5.0 240 | 4
BC2398 BC3098 45 625 100 180 460 2.0 5.0 240 | 4 LU
BC239C BC309C 45 625 100 380 800 2.0 5.0 240 4 i
*BC347 *BC380 45 625 100 40 450 20 5.0 200 8 | EBC
BC347A | *BC350A 45 625 100 110 220 20 5.0 200 8 &
*BC3478B * BC3508B 45 625 100 200 450 20 5.0 200 | 8 ¢
" BC348 *BC351 30 625 100 40 450 20 5.0 200 8 iy
*BC348A | "BC3561A 30 625 100 110 220 2.0 5.0 200 8 &
*BC3488 "BC351B 30 625 100 200 450 20 5.0 200 8 4
*BC349 *BC352 20 625 100 40 450 20 5.0 240 8 A
*BC349A | "BC352A 20 625 100 110 220 20 5.0 240 8
*BC3498 | ° BC3528 20 625 100 200 450 20 5.0 240 8 s
BC546 BC556 65 625 100 120 450 20 5.0 300 | 10 | CBE
BCB46A BC556A 65 625 100 120 220 20 5.0 300 | 10 i
BCbh468 BC5568B 65 625 100 180 450 20 5.0 300 | 10 %
BC547 BC557 45 625 100 120 450 2.0 5.0 300 | 10
BC547A BC557A 45 625 100 120 220 20 5.0 300 | 10
BC5478 BC5578 45 625 100 180 450 20 5.0 300 | 10
BC547C BC557C 45 625 100 380 800 20 5.0 300 | 10 1
BC548 BCS558 30 625 100 120 800 2.0 5.0 300 | 10 44
BCH4BA BCB58A 30 625 100 120 220 20 5.0 300 | 10 48
BC5488B BC5588 30 625 100 180 450 20 5.0 300 | 10 '
BCS548C BC558C 30 625 100 380 800 20 5.0 300 | 10

* NOT FOR NEW DESIGN




LOW NOISE AND GOOD HpEg LINEARITY. TABLE 2

Theses devices are designed to use on applications where good Hgg linearity and low noise caracteristics are required:

instrumentation, HIFI preamplifier.

BC239 BC309 45 625 = = 120 800 | 95 <5
BC239A BC309A 45 625 = 90 120 220 | 95 -
BC239B BC3098 45 625 - 160 180 460 | 95 -
BC239C BC308C -1 45 625 o 270 380 800 | 95 =
BC413 BC415 30 625 100 e 180 800 | 8 12
BC413B BC4158B 30 625 100 150 180 460 | 8 12
BC413C BC415C 30 625 100 270 380 800 | 8 12
BC414 BC416 45 625 100 - 180 800 | 8 12
BC4148B BC416B 45 625 100 150 180 460 | 8 12
BC414C BC416C 45 625 100 270 380 800 | 8 12
BC549 BC559 30 625 100 = 180 800 | 8 12
BC549B BC5598 30 625 100 150 180 460 | 8 12
BC549C BC559C 30 625 100 270 380 800 | 8 12
BC550 BC560 45 625 100 — 180 800 |8 12
BC550B BC560B 45 625 100 150 180 460 | 8 12
BC550C BC560C 45 625 100 270 380 800 | 8 12
MPSA18 45 625 400 500 500 - 17 -

R -

E-Y

25

25
25
25
25
25
25
25
25
25
25

1.5

240
240
240
240
250
250
250
250
250
250
250
250
250
250

250
160

(1) VT: total input noise voltage (see application note on BC 413/BC414
and BC415/BC416 data sheet), at Rs = 2 K{J, IC = 200 pA, Vg = 5 V

(2) NF: noise figure at RS = 2 K2, IC = 200 UA, VCE = 5 V and F = 30 Hz to 156 KHz.



HIGH CURRENT AMPLIFIER TRANSISTORS — TO 92

TABLE 3

Useful in low power audio output stages and medium current switches.

BC337 BC327 45 625 800 100 600 100 1 210
BC337-16 | BC237-16 | 45 625 800 100 250 100 1 210
BC337-25 | BC327-25 | 45 625 800 160 400 100 1 210
BC337-40 45 625 800 250 600 100 1 210
BC338 BC328 25 625 800 100 600 100 1 210
BC338-16 | BC328-16 | 26 625 800 100 250 100 1 210
BC33825 | BC328-25 | 25 625 800 160 400 100 1 210
BC338-40 25 625 800 250 600 100 1 210
BC445 BC446 60 625 200 70 - 10 5 250/200(1)
BC447 BC448 80 625 200 70 - 10 5 250/200(1)
BC449 BC450 100 625 200 70 - 10 5 250/200(1)
BC485 BC486 45 625 1000 60 400 100 2 200/150(1)
BC485L BC486L 45 625 1000 60 150 100 2 200/150(1)
BC485A BC486A 45 625 1000 100 250 100 2 200/150(1)
BCA485B BCA86B 45 625 1000 160 400 100 2 200/150(1)
BCA487 BC488 60 625 1000 60 400 100 2 200/150(1)
BCA487L BC488L 60 625 1000 60 150 100 2 200/150(1)
BC487A BC488A 60 625 1000 100 250 100 2 200/150(1)
BC487B BC488B 60 625 1000 160 400 100 2 200/150(1)
BC489 BC490 80 625 1000 60 400 100 2 200/150(1)
BCA489L BC490L 80 625 1000 60 150 100 2 200/150(1)
BCA489A BC490A 80 625 1000 100 250 100 2 200/150(1)
BC4898 BC490B 80 625 1000 160 400 100 2 200/150(1)
MPSAD5 MPSAS55 60 625 500 50 100 1 150/175(1)
MPSA06 MPSAS6 80 626 500 50 100 1 150/175(1)
(1) PNP TYP MPSAD5/06 pinning order EBC

All others CBE

HIGH VOLTAGE AMPLIFIER TRANSISTORS — TO92 - TABLE 4

MPSLO1
2N5550
2N5551

BF391
BF392
BF393

120
140
160
150

250

625
625
625
625
625
625
625

600 |50

g
55388

500 | 40

10
10
10
10
10
10
10

10
10
10
10
10
10
10

10
10
10
10
60

60

160
160

150
70
70
70

EBC
EBC
EBC
EBC
EBC
EBC
EBC

All pinning order EBC




INDUSTRIAL TRANSISTORS TO 92 TABLE 5
These devices are special products range in tended for use in applications which required well specified performing devices
like high quality amplifiers, differential input, driver stages ....

BCX25 BCX26 60 |625 200 | 70 |400 | 10 5 250 2 70 | 1000/600
BCX27 BCX28 B0 625 200 70 | 400 10 5 250 2 70 1000/600
BCX29 BCX30 100 |625 200 | 70 |400 | 10 5 250 2 70 | 1000/600
BCX45 BCX46 45 |625 1000 | 50 | - |100 2 150 2 30 380
BCX47 BCX48 60 625 1000 [ 50 | — [100 2 150 2 30 380
BCX49 BCX50 80 625 1000 50 - 1100 2 150 2 30 380
BCX58 BCX78 32 |625 200 | 120 | 630 2 5 250 2 75 600/350
BCX58-7 BCX787 | 32 |625 200 | 120 | 220 2 5 250 2 75 600/350
BCX588 | BCX788 | 32 |625 200 | 180 | 310 2 5 250 2 75 600/350
BCX589 BCX789 32 625 200 | 250 | 460 2 5 250 2 75 600/350
BCX58-10 | BCX78-10| 32 |625 200 | 380 |630 2 5 250 2 75 600/350
BCX59 BCX79 45 625 200 | 120 | 630 2 5 250 2 75 600/350
BCX59-7 | BCX79-7 | 45 |625 200 | 120 | 220 2 5 250 2 75 600/350
BCX53-8 | BCX798 | 45 (625 200 | 180 | 310 2 5 250 2 75 600/350
BCX599 | BCX799 | 45 |25 200 | 250 | 460 2 5 250 2 75 600/350
BCX59-10 | BCX79-10| 45 |25 200 | 380 | 630 2 5 250 2 75 600/350
BCX73 BCX75 32 |625 800 | 100 | 630 | 100 1 210 2 36 250
BCX7316 | BCX75-16| 32 |625 800 | 100 | 250 |100 1 210 2 30 250
BCX73-25 | BCX75-25| 32 |625 800 | 160 | 400 |100 1 210 2 30 250
BCX73-40 - 32 625 800 | 250 | 630 [100 1 210 2 30 250
BCX74 BCX76 45 |625 800 | 100 | 630 100 1 210 2 30 250
BCX74-16 | BCX76-16| 45 |625 800 | 100 | 250 | 100 1 210 2 30 250
BCX74-25 | BCX76-25| 45 |625 800 | 160 | 400 [ 100 1 210 2 30 250
BCX74-40 - 45 |625 800 | 250 | 630 [100 1 210 2 30 250

All pinning order CBE




RF TRANSISTORS TO 92 TABLE 6

The RF transistors are designed for small signal amplification from RF to UHF — several are also used as mixer and
oscillator in the same range at frequencies type are AGC characterised.

BF198 + CEB 30 625 25 27 4 10 800 20 3.0 35
BF199 CEB 25 625 100 40 7 10 750" .28°
BF254 CEB 20 625 100 65 1 10 260* 95" 1.7 1
BF241 CEB 40 625 25 35 1 10 400 .34
BF254-3 CEB 20 625 100 65 1 10 260" 95* o 1
BF254-4 CEB 20 625 100 100 1 10 260" a5 2 [ i 1
BF 255 CEB 20 825 100 35 1 10 200 25" p Fi g 1
BF255-2 CEB 20 625 100 k] 1 10 200° 95* 1 1
BF255 3 CEB 20 625 100 65 1 10 200* 85 1.7* 1
BF 368 EBC 15 625 50 38 1 10 250 .85"* 1.7 4.0 100
BF 369 EBC 20 625 50 70 1 10 400 a5+ 1.7 4.0 100
BF371 BEC 30 625 100 40 1 10 500 P
BF373 BEC 45 625 100 40 1 10 720° 32
BF394s BEC 30 625 100 656 1 Q BO i G g 1
BF394Be BEC 30 625 100 100 1 10 80 a2 1.7 1
BF 395 BEC 30 625 100 a5 1 10 80 9* g 1
BF395De BEC 30 625 100 35 1 10 80 9 % o 1
BF395Ce BEC 30 625 100 65 1 10 a0 ar 1.7 1
MPS918 EBC 15 625 100 20 3.0 10 600 1.7 |15 6.0 60
MPSHOS esc | 8o 625 | 100 s | 15 10 180" | 16 17 1
mpsHs4 [esc | 8o 625 | 100 30 | 15 10 185° | 1.6 20 1
V.H.F.
BF 366 EBC 25 625 25 5 3 10 400 - | 30 32 100
BF374 BEC 25 625 100 70 800 6 20 4.0 100
BF375 BEC 25 625 100 35 800 6 20 4.0 100
BF375C BEC 25 625 100 70 800 & 20 4.0* 100
BF375D BEC 25 625 100 35 1 10 800 1] 20 40* 100
BF706 EBC 25 625 50 20 2 10 700 A .6*
BF709 EBC 30 625 50 20 25 10 350 %] 12 35 200
BF306 EBC 25 625 50 20 2 10 700 .22 6 25* 100
UH.F.
BF739 + |EBC 30 625 50 20 25 10 600 -3 10 4.2 850
BF740 EBC 20 625 50 20 2 10 600 4 B
MPSH33 + EBC 30 625 100 20 25 10 950 3 10 6.5 850
* Typical

+ A.G.C. Characteristic

¢ NOT FOR NEW DESIGN



MEDIUM POWER (UNIWATT) TRANSISTORS TABLE 7
For applications requiring higher power dissipation than that of the standard TO-92 package MOTOROLA has developed the
Uniwatt case. In this plastic-encapsulated package, which is slightly larger than the small signal case, the collector is mounted
on a metal tab that extends out of the case. With a satisfactory heat sink Uniwatt transistors can dissipate up to 10 Watts.
Without a heat sink power dissipation at an ambient of 25 ©C is 1.0 Watt.

2 2
BD507 BD508 30 1.0 10 2 60 - | 0.25 2 0.7 50 30 1.0
BD509 BD510 40 1.0 10 2 60 -1 025 2 0.7 50 30 1.0
BD515 BD516 45 1.0 10 2 60 | 350| 0.15 2 0.5 50 12 0.5
BD517 BD518 60 1.0 10 2 60 | 350 | 0.15 2 0.5 50 12 0.5
BD519 BD520 80 1.0 10 2 60 | 350 0.15 2 0.5 50 12 0.5
BD525 BD526 60 1.0 10 2 60 = 0.05 2 0.5 50 15 0.26
BD527 BD528 80 - 1.0 10 2 60 = 0.05 2 0.5 50 15 0.25
BD529 BD530 | 100 1.0 10 2 60 - | 0.0 2 0.5 50 15 0.25
BF380 180 1.0 10 05| 28 > 0.03 10 0.75 20 - 0.03
BF381 250 1.0 10 0.5 | 25 = 0.03 10 0.75 90 = 0.03
BF382 300 1.0 10 05 | 25 - 0.03 10 0.75 90 =3 0.03
MPSUO3 120 1.0 10 1.0 | 40 = 0.01 10 5 100 12 .05
MPSU04 180 1.0 10 1.0 | 40 - 0.01 10 5 100 12 .05
DUOWATT TRANSISTORS TABLE 8

This is a new family developped by MOTOROLA for high power dissipation in free air applications.As the uniwatt the
collector is mounted on a metal tab extend to the care, without a heat sink power dissipation of the duowatt at an ambient
of 25 OC is 2.0 Watts.

BD387 | BD388 80 2.0 10 1.0 |60 - 0251 1.0 0.5 75 | 100 | 18

BD389 | BD390 | 100 2.0 10 1.0 |60 - 0.25 1.0 0.5 75 | 100 | 18 =
BD411 BD413 40 2.0 10 2.0 25K | 150K| 0,2 5.0 - 100 | 200 T EBC
BD412 | BD414 40 20 10 2.0 15K | 150K| 0.2 5.0 - 100 | 200 7

BD415 | BD416 60 2.0 10 1.0 |60 - 025] 1.0 0.5 75 | 100 | 18

BD417 | BD418 80 2.0 10 1.0 | 60 - 025| 1.0 0.5 75 | 100 | 18

BD419 | BD420 | 100 2.0 10 1.0 60 = 0.25 1.0 0.5 75 | 100 | 18

BD421 — 100 2.0 10 20 | 15K - 025 | 5.0 1.0 |[100 |200 | 15

BD422 - 80 2.0 10 2.0 15K - 0.25 5.0 1.0 100 | 200 | 15

BF 460 | BD463 | 250 2.0 10 0.5 40 180 0.03 |10 0.6 45 10 3.0

BF461 | BD464 | 300 2.0 10 | 0.5 |40 180 | 0,03 |10 0.6 45 10 3.0
BF462 | BF465 | 350 2.0 10 | 0.5 |40 180 | 0.03 |10 0.6 45 10 3.0

BF466 - 150 2.0 10 | 1.0 |40 - 0.1 |10 - 100 | 50 | 12
BF467 ~ 200 2.0 10 | 1.0 |40 - 0.1 |10 - 100 | 50 | 12
BF468 - 250 2.0 10 | 1.0 |40 - 01 (10 - 100 | 50 | 12
BF666 - 150 2.0 10 | 1.0 |40 - 0.1 |10 - 100 | 50 | 12 FCB
BFB67 - 200 2.0 10 | 1.0 |40 - 01 |10 = 100 | 50 | 12 i
BF668 - 250 2.0 10 | 1.0 |40 - 0.1 |10 = 100 | 50 | 12 H
BF757 | BF760 | 250 2.0 10 | 05 |40 180 | 0.03 |10 0.6 45 | 10| 30
BF758 | BF761 | 300 2.0 10 | 05 |40 180 | 0.03 |10 0.6 45 | 10| 3.0
BF759 | BF762 | 350 2.0 10 | 05 |40 180 | 0.03 |10 0.6 45 | 10| 3.0




MEDIUM CURRENT AMPLIFIERS & SWITCHES (T0-39)

BFYS50 NPN 35 1000 30 150 6 0.2 150 15 60 50
BFY51 NPN 30 1000 40 150 6 0.35 150 15 50 50
BFY52 NPN 20 1000 60 150 6 0.35 150 15 50 50
BSX45 NPN 40 1000 40 100 1 1.0 1000 100 50 50
BSX46 NPN 60 1000 40 100 1 1.0 1000 100 50 50
BSX47 NPN 80 1000 40 100 1 0.9 500 25 50 50
BFX38 PNP 55 1000 85 100 5 0.15 150 15 100 50
BF X39 PNP 55 1000 40 100 5 0.15 150 15 100 50
BF X40 PNP 75 1000 85 100 5 0.15 150 156 100 50
BFX41 PNP 76 1000 40 100 6 0.15 150 156 100 50

VIDEQ OUTPUT (TO-39)

AUDIO DRIVERS (TO-39)

NOTE: Exists IH -6-10-16
HFE Groups

GENERAL PURPOSE SWITCHING & AMPLIFIER TRANSISTORS (TO-18)

BC177 PNP a5 100 10 2 5.0 06 100 |5 130 10 EXIST VIAB HFE RANGE
BC178 PNP 30 100 70 2 |50 0.6 100 (5 130 10

BCYT7 PNP G0 100 120 2 5.0 0.8 50 |1.25 180 — 10 EXIST VILVIILIX.AB. GROUP
BCY78B PNP a2 200 120 2 5.0 08 100 |25 |180 - 10 EXIST HFE GROUP VILVIII,
BCY79 PNP a5 200 120 2 5.0 08 100 |25 180 — 10 IX.X

BSW21 PNP 26 200 75 - ¢ 4.5 05 50 |3 150 10

BSW21A PNP BO 200 76 2 4.5 06 50 |3 150 10

BsW22 PNP 25 200 180 2 45 0.5 50 |3 150 10

BSW224 PNP 50 200 180 2 45 0.5 50 |3 150 10

BC107 NPN 45 100 110 - 5.0 0.6 100 | 5. 150 10 EXISTS IN A, B, HFE GROUPS
BC108 NPN 20 100 110 2 5.0 0.6 100 |5 150 10 EXISTS A, B, and C, HFE GROUPS
BCYSS NPN a2 200 120 2| 50 0.7 100 |25 (125 () 10 EXISTS Vi, Vi, 11X, X,
BCYS59 NPN 45 200 120 2 | 50 0.7 100 |25 |125 10 HFE GROUPS

BCYB5E NPN 60 200 120 2 | 50 0.7 50 | 1.25 [125 (-} 10 EXISTS VII, VIII, IX, HFE
BSX51 NPN 25 200 75 2| 45 03 50 |3 150 10 GROUPS

BSXS51A NPN 50 200 75 2| 45 0.3 50 |3 150 10

BSX518 NPN 60 200 75 2| 45 0.3 50 |3 150 10

BSX52 NPN 25 200 180 2| 48 0.3 50 |3 150 10

BSX52A NPN 50 200 180 2| 45 03 50 |3 150 10

BSWS528 NPN 60 200 120 2| a8 03 50 |3 150 10

FAST SPEED SWITCHING TRANSISTORS (TO-18)




POWER PLASTIC TRANSISTORS

GENERAL PURPOSE TRANSISTORS — EPIBASE TECHNOLOGY

BD165 BD166 45 20.0 1.6 15 0.5 2.0 0.50 0.50 6 77
BD167 BD168 60 20.0 1.6 16 0.5 2.0 0.50 0.50 6 77
BD169 BD170 80 20.0 1.5 16 0.6 2.0 0.50 0.50 6 77
BD233 BD234 45 25.0 2.0 25 1.0 2.0 0.6 1.0 3.0 77
BD235 BD236 60 25.0 2.0 25 1.0 2.0 0.6 1.0 3.0 77
BD237 BD238 80 25.0 2.0 25 1.0 2.0 0.6 1.0 30 | 77
BD175 BD176 45 30.0 3.0 15 1.0 2.0 0.8 1.0 3.0 77
BD177 BD178 60 30.0 3.0 15 1.0 2.0 0.8 1.0 3.0 77
BD179 BD180 80 30.0 3.0 16 1.0 2.0 0.8 1.0 3.0 77
BD433 BD434 22 40 4.0 85 0.5 1.0 0.5 20 3.0 77
BD435 BD436 32 40 4.0 85 0.5 1.0 0.5 2.0 3.0 77
BD437 BD438 45 40 4.0 85 0.5 1.0 0.7 3.0 3.0 77
BD439 BD440 60 40 4.0 40 0.5 1.0 0.8 3.0 3.0 77
BD441 BD442 80 40 4.0 40 0.5 1.0 0.8 3.0 3.0 77
BD443 100 30 3.0 40 0.5 2.0 0.7 1.0 0.8 7
BD443A 100 30 3.0 40 0.5 2.0 1.2 0.5 0.8 77
BD561 BD562 40 40 4.0 40 2,0 1.0 0.5 1.0 | 3.0 77
BD575 BD576 45 30.0 3.0 25 1.0 2.0 0.6 1.0 3.0 | 198
BD577 BD578 60 30.0 3.0 25 1.0 2.0 0.6 1.0 3.0 | 199
BD579 BD580 80 30.0 3.0 15 1.0 2.0 0.8 1.0 3.0 |[198
BD581 BD582 100 30.0 3.0 15 1.0 3.0 0.8 1.0 3.0 | 199
BD185 BD186 30 40.0 4.0 15 2.0 2.0 1.0 2.0 20 77
BD187 BD188 45 40.0 4.0 15 2.0 2.0 1.0 2.0 2.0 77
BD189 BD190 60 40.0 4.0 15 2.0 2.0 1.0 20 2,0 77
BD585 BD586 45 40.0 3.0 25 20 2.0 0.8 2.0 3.0 | 199
BD587 BDS588 60 40.0 4.0 25 2.0 0.8 0.8 2.0 3.0 |199
BD589 BD590 80 40.0 4.0 15 2.0 2.0 0.8 2.0 3.0 | 199
BDS591 BD592 100 40.0 4.0 16 2.0 2.0 0.8 2.0 3.0 | 198
BD195 BD196 30 65.0 6.0 15 3.0 2.0 1.0 3.0 2.0 90
BD197 BD198 45 65.0 6.0 15 3.0 2.0 1.0 3.0 2.0 90
BD199 BD200 60 65.0 6.0 15 3.0 2.0 1.0 3.0 2.0 20
BD595 BD596 45 55.0 8.0 25 3.0 2.0 1.0 3.0 3.0 [199
BD597 BD598 60 55.0 8.0 25 3.0 2.0 1.0 3.0 3.0 (199
BD599 BD600 80 55.0 8.0 15 3.0 2.0 1.0 3.0 3.0 [199
BDBO1 BD602 100 55.0 8.0 15 3.0 2.0 1.0 3.0 3.0 | 199
BD205 BD206 45 90.0 10.0 15 4.0 2.0 1.1 4.0 1.5 90
BD207 BD208 60 90.0 10.0 15 4.0 2.0 11 4.0 1.5 90
BD605 BD606 45 0.0 10.0 15 4.0 2.0 1.1 4.0 1.5 | 199
BD607 BD608 60 90.0 10.0 15 4.0 2.0 1.1 4.0 1.5 | 199
BD609 BD610 90 0.0 10.0 15 4.0 2.0 % 4.0 1.5 | 199




GENERAL PURPOSE DARLINGTONS — EPIBASE TECHNOLOGY

BD675 BC676 45 40.0 4.0 750 1.5 3.0 25 1.5 1.0 77
BDB75A BDB76A 45 40.0 4.0 750 20 3.0 28 2.0 1.0 77
BD677 BD678 60 40.0 4.0 750 1.5 3.0 25 1.5 1.0 77
BDB77A BDG78A 60 40.0 4.0 750 20 3.0 2.8 2.0 1.0 77
BD679 BD680 80 40.0 4.0 750 1.5 3.0 25 1.5 1.0 77
BDB79A BDB80A 80 40.0 4.0 750 2.0 3.0 28 2.0 1.0 77
BD69S BD696 45 70.0 8.0 750 3.0 3.0 25 3.0 1.0 | 199
BDE95A BDE96A 45 70.0 8.0 750 4.0 3.0 28 4.0 1.0 | 199
BD697 BDE98 60 70.0 8.0 750 3.0 3.0 25 3.0 1.0 | 199
BDBI7A BDBE98A 60 70.0 8.0 750 4.0 3.0 2.8 4.0 1.0 | 199
BDE99 BD700 80 70.0 8.0 750 3.0 3.0 25 3.0 1.0 | 199
BDE99A BD700A 80 70.0 8.0 750 4.0 3.0 2.8 4.0 1.0 | 199
BD701 BD702 100 70.0 8.0 760 3.0 3.0 25 3.0 1.0 | 199

HIGH SPEED TRANSISTORS — PLANAR TECHNOLOGY

BD361 BD362 20 15 4.0 25 2.0 1 0.8 1.0 40 |77
BD361A BD362A 20 15 4.0 50 2.0 1 0.8 1.0 40 |77
BD135 BD136 45 10 1.6 40 0.15 2 0.5 0.5 40 |77
BD1356 BD136-6 45 10 1.5 40 0.15 2 0.5 0.5 40 |77
BD13510| BD136-10 45 10 1.5 63 0.15 2 0.5 0.5 40 |77
BD135-16| BD136-16 45 10 1.5 100 0.15 2 0.5 0.5 40 |77
BD137 BD137 60 10 1.5 40 0.15 2 0.5 0.5 40 |77
BD137-6 BD137-6 60 10 1.5 40 0.18 2 0.5 0.5 40 |77
BD137-10| BD137-10 60 10 1.6 63 0.16 2 0.5 0.5 40 | 77
BD139 BD140 80 10 1.5 40 0.156 2 0.5 0.5 40 |77
BD139-6 BD140-6 80 10 1.5 40 0.15 2 0.5 0.5 40 |77
BD139-10| BD140-10 80 10 1.5 63 0.15 2 0.5 0.5 40 |77
BD785 BD786 45 15 4.0 40 0.2 3 0.6 1.0 40 |77
BD787 BD788 60 15 4.0 40 0.2 3 0.6 1.0 40 |77
BD789 BD790 80 15 4.0 40 0.2 3 0.5 0.5 40 |77
BD791 BD792 100 15 4.0 40 0.2 3 0.5 0.5 40 |77




BD157
BD158
BD159
BD232
BD457
BD458
BD459

250
300

20.0
20.0
20.0
20.0
125
125
135

0.5
0.5
0.5
1.0
0.1
0.1
0.1

3888

25
25
25

HIGH VOLTAGE TRANSISTORS — TRIPLE DIFFUSED TECHNOLOGY

0.05
0.05
0.05
0.15
0.03
0.03
0.03

10
10
10

10
10
10

0.25*
0.25%
0.25%
1.0
1.0
1.0
1.0

0.05
0.05
0.15
0.15
0.03
0.03
0.03

10
10
10
10
40
40
40

77
77
77
77
77
77
77

POWER METAL TRANSISTORS

BD142
BD311

BD313
BD315
BD317

BD364
BD366
BD368
BD342
BDX55
BDX56
BDX57

GENERAL PURPOSE T

BD312
BD314
BD316
BD318
BD365
BD367
BD369
BD343

RA

40
60
80
80

52233

45

80

17
150
150
200
200
200

100
12
12
12

15.0
10.0
100
16.0
16.0
25.0
256.0
25.0
12.0

7.0

7.0

7.0

NSISTORS — EPIBASE TECHNOLOGY

12,5
26.0
25.0
25.0
25.0
25.0
25.0
25.0
15.0
40.0
40.0
40.0

4.0
6.0
4.0
8.0
5.0
7.0
7.0
7.0
3.0
2.0
2.0
2.0

4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
2.0
2.0
2.0

1.1
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.5
1.0
1.0
1.0

4.0
5.0
5.0
8.0
8.0
10.0
10.0
10.0
4.0
5.0
5.0
5.0

2.0
4.0
4.0
1.0
1.0
4.0
4.0
4.0
1.5
4.0
4.0
4.0

TO-3
TO-3
TO-3
TO-3
TO-3
TO-3
TO-3
TO-3
TO-3
TO-39
TO-39
TO-39

HIGH VOLTAGE TRANSISTORS — TRIPLE DIFFUSED TECHNOLOGY

BU126 300 40 6 15.0 1.0 5.0 5.0 4.0 “8.0 |TO-3
BU126A 250 40 6 156.0 1.0 5.0 5.0 4.0 *8.0 |TO-3
BU205 700 26 3 2.0 2.0 5.0 5.0 2.0 *8.0 [TO-3
BU208 700 56 5 2.25 4.5 5.0 5.0 4.5 *7.0 |TO-3
BU222 350 100 6 3.0 6.0 25 15 4.0 *7.5 |TO-3
BU222A 425 100 6 3.0 6.0 2.5 15 4.0 *7.5 |TO-3
BU223 350 125 10 33 10.0 25 1.5 7.0 *7.5 |TO-3
BU223A 425 125 10 3.3 10.0 25 1.5 7.0 *7.5 |TO-3
BUY29 200 125 8 15.0 3.0 5.0 2.0 3.5 5.0 |[TO-3
BUY30 250 125 8 15.0 3.0 5.0 20 3.5 5.0 |TO-3
* Typical

HIGH VOLTAGE DARLINGTONS — TRIPLE DIFFUSED TECHNOLOGY

BU322
BU322A
BU323
BU323A

350
425
350
425

100
100
125
125

2.7
2.7
2.7
2.7

e
e BN

7.5
7.5
7.5
7.5

TO-3
TO-3
TO-3
TO-3




RF TRANSISTORS
HIGH FREQUENCY TRANSISTORS

BFRY0 | 15 180 30 |25 14 10 5.0 1.0 24 0.5 SOT-2
BFR91 | 12 180 36 25 30 5 5.0 1.0 1.9 0.5 SOT-2
BFX90 | 156 200 50 |20 25 1 1.8 15 5.0 0.5 TO-72
BFX89 | 15 200 50 |20 25 1 1.2 1.7 6.5 0.5 TO-72

ZENER DIODES
ZENER DIODES DO-7

GLASS { DO-35 BZX79B 2.4 — 200V 29/o tol, 400 mW axial lead
DO-35 BZX79C 2,4 — 200V 590 tol. 400 mW axial lead
DO- 7 BZY88C 3.3 — 33V 590 tol. 1090 preferred voltage range. 400 mW axial lead
PLASTIC DO-41 MZD 3.9 — 200 590 tol, 1 W axial lead
DO- 7 MZF 2.7 — 33V 590 tol, 109/o preferred voltage range. 500 mW axial lead

=t



RECTIFIERS

BY126
BY127
BY133
BY134
BY135
BYX10

650
1250
1300

600

150
1600

STANDARD RECOVERY RECTIFIERS — CASE 59-04

40

g8883

30

1.5
1.6
1.3
1.3
1.3
1.6

BA 145
BA 148
BA 157
BA 158
BA 159
BY 196
BY 197
BY 198
BY 199
BY 206
BY 207
BY 210/4
BY 210/6
BY 210/8
BY 330
BY 331
BY 332
BY 333
BY 334
BY 336
BY 337
BY 338
BY X 55/350
BY X 55/600

350
350
400
600
1000
100
200
400
800
350
600

800

100
200
300
400
500

1000
350
600

0.4
0.4
0.4
0.4
0.4
1.2
1.2
1.2
1.2
0.5
0.5
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.2
1.2

SOFT/FAST RECOVERY RECTIFIERS — CASE 59-04

15
15
16
15
15
70
70
70
70
15

8888

40
40
40
40
40
40
40
40
40

2 A

2 A

5 UA

5 A

5 pA
10 A
10 A
10 A
10 uA

2 pA

2 pA
10 A
10 UA
10 pA
10 A
10 MA
10 A
10 HA
10 A
10 A
10 A
10 LA
10 pA
10 pA

1.0V
1.0V
1.3V
1.3V
1.3V
1.3V
1.3V
1.3V
1.3V
1.3V
1.3V
14V
1.4V
1.4V
1.26V
1.25 Vv
1.25V
125V
1.25V
1.25Vv
128V
1.25V
1.25V
1.25V

CASE OUTLINE
(CASE 58-04)

CASE DIMENSIONS (MM)

350 nS
450 nS
300 nS
300 nS
300 ns
500 nS
500 nS
500 nS
500 nS
300 nS
300 nS
300 nS
300 ns
300 nS
500 nS
500 nS
500 nS
500 nS
500 nS
500 nS
500 nS
500 nS
350 nS

350 nS

750 nS
760 nS

1000 nS
1000 nS
750 nS
750 nS
750 nS
750 nS
750 nS
750 nS
750 nS
760 nS
760 nS
750 nS
750 nS
750 nS
750 nS

T -




SOFT/FAST RECOVERY RECTIFIERS — CASE 267-01

BY 296 100 2 70 10 1.3 500 760
BY 297 200 2 70 10 1.3 500 750
BY 298 400 2 70 10 1.3 500 750
BY 299 800 2 70 10 1.3 500 750
MR 910 50 3 100 10 1.25 300 750
MR 911 100 3 100 10 1.256 300 750
MR 912 200 3 100 10 1.25 300 750
MR 913 300 3 100 10 1.26 300 750
MR 914 400 3 100 10 1.25 300 750
MR 916 600 3 100 10 1.25 300 750
MR 917 800 3 100 10 1.25 300 750
MR 918 1000 3 100 10 1.26 300 750

RECTIFIER BRIDGES — SINGLE PHASE FULL-WAVE DEVICES — CASE 309-01

400

BYW 21 100 15 400 0.5 0.97
BYW 22 200 15 400 0.5 0.97
BYW 23 300 15 400 0.5 0.97
BYW 24 400 15 400 0.5 0.97
BYW 26 600 . 15 400 0.5 0.97
BYW 28 800 15 400 0.5 0.97
BYW 60 50 35 400 0.5 1.07
BYW 61 100 35 400 0.5 1.07
BYW 62 200 35 400 0.5 1.07
BYW 63 300 35 400 0.5 1.07
BYW 64 400 35 400 0.5 1.07
BYW 65 600 35 400 05 1.07
BYW 68 800 35 400 0.5 1.07

SPECIAL PURPOSE DIODES
SPECIAL PURPOSE DIODES — CASE 226

Rs 0.8§) @ 4 mA Pin switching

2 — 10 pF Cs/C25 Voltage variable cap
2 — 10 pF Cs/C25 Voltage variable cap

==



LINEAR INTEGRATED CIRCUITS
IF AMPLIFIERS

TBA 120 C | FM IF amplifier, limiter, detector and 18V | 14mA | 35UV rms 50dB Plastic TO-116
audio preamplifier. Improved DC volume CASE 646
control.

TBA 120 D | FM IF amplifier, limiter, detector. 18V | 14mA | 35UV rms 50dB Plastic TO-116
Pin for pin compatible with TBA 120. CASE 646

COLOR PROCESSORS

Luminance and chrominance control Plastic TO-116
system for PAL. CASE 646 ‘

TBA 3950 | PAL chroma processing system Plastic TO-116 |
CASE 646

STEREO DECODERS

TCA 4500 | PLL Stereo decoder. Improved version | 8-18 V| 40 dB min| 0.1%o0 at 16 pin
of MC 1310. Unity or 6 dB gain. Plastic TO-116
CASE 648

TRIAC CONTROL

UAA 1004 DP —20° to 8 pin DIL

Zero voltage switch for ON-OFF +759C CASE 626
power control; differential input FUAY 2mA BOmA | 1uA 100us
UAA 1004 CM —55° to 8 pin TO-99
+125°C CASE 601

Zero voltage switch for proportional ;
power control; differential input 2N ] e L B Lo 4—-332 ::o ;:Isa;:rt: DiL

CASE 648

UAA 1006 DP

il =









Denmark
Motorola A/S
Bracebone 23
#2800 Lyngby

France ;
Motorola Semiconductours 5.4,

Hearlg,
1517, avenue e Segur
15007 Pars

18061
Sales Office
A2, avenue de La PlaineFleurin
33240 Maylan [Granob)
Tel |76 9061 32

Wesr Germany

Matarola GmbH, Geschifisharaich Halblaitar

Headquarter
Luisenstrasse 28

Sales Oifice
Figdiars, .me 5
8 Munehe
Tel, (08D} 7
Salas O
Wirnsher garstrass
85

‘.’ B8O 25

0 b
0E1 6 B BT
5 OF:
st

sse 1

2 Sindei )
Tel. |UJUJ|\ B Jv" T4/ 3075

Hulland

Utenent
Tel |00} 51 02 07

Sales Oftice

Via Portanawa 11
40123 Bolagna
Tel. 26 63
Sales OFF
Wia Costantino Maes 68
00162 Roma
Tel, 831 47 46

MNerway
Motorola A/B.
Brugr 1

5o 1
Tel, 1021 33 18 80

Swaden
Mnmmu Semicanductor AB
ehergvangen 19

a0

Solng

I»I B2 0295

EUROPEAN MOTOROLA SEMICONDUCTOR SALES OFFICES

United Kingdom
Morarols Lid,
Headquarter

York House, Empire Way
Wombiay Mikdlesex

Tal 101) 902 88 18
Sales Office

10-12, Mount Street, Television House

HEADOQUARTERS EUROPEAN OPERATIONS

G200 Wigstaden btaly Switzerland
Tel (061211 3 94 91 Matorola S.p 4, Switeerland Motoroda Ine
Sales Oiffice Hannover Heatguarter Mmuula Samiconductos Products 5.4, Division
Hans Backler-5trame 30 Wia Cra Menatsi 11 reuse, P 0 Bax B
30 I L sngmahogen 20129 1 i
12037 Tel 733 61 41,23 Tel 1022} 33 56 07

Austria EBV Elektronik Vertries-GmaH Tschnon-umkx Spain
Elbatex GmbH Ostytrassa 120 g 15
Breitenturtersirasse 318 4000 Cusseidorf i MbachiTs fo"‘""m.- :rgl::ucu;::a 5.4, [Main o".gn
1235 Wien Ted (02111 8 48 46 Tel. 106196} 8 21 00 M 20
Tol {222} 86 91 58 EBV Elektronik Vartriebs GmbH Technoprajekt Tel. (011 233 31 00/233 47 00

7 Py liusstrasse Heinrich: Enner Srrasse 13
el 000 Frankfurt Stuttgart — Rad Cannstatt I S e
e Tel (0611} 77 04 16 L 1071115617 12 Barcelonas 14

ium
Aue Picard 202 204
1020 Bruxelles
Tel. (021 428 61 06

Denmark
GDS-Henkel ApS
Eyrimangn 4
4672 Handdrup
Ted. 1031 38 57 18

Eire

GOS iSales! Limited
36, Pearce Street
Oublin 2

Tel, 18 22 32

Finland

Field Oy
Muneentekijante 16
Q0210 Hessinki 21
Tel. (B0 63 22 6577

France

Calelis 5.4,

53, rup Ch
B4260 Gennlly
Tel. 581 00 20

Ste F. Foutriar
Fue des Trois Glanauses

42270 St-Priest-en Jarer 1S51-Enignnal

Tel 115771333389
Ets. Gros S.A.
14, avenue du Général-

13, rue Victor Huga
59350 51-André-lez-Lille

: 3
TH007 Panis

Tel. (01 565 17 200555 11 11
SCALE SA

14, rue de Brest

35000 Rennes

Ted 116991 50 40 91

Sté. Commerciale Toutelactrigus
15-17, houl:v.lrd Banrepos
F1008 T,

Tal { I56II 6? 47 B4

Germany

Caldis GmbH

Drleansplatz 5 ¥

a BO

Tel. 1089} 45 43 06

Distron oHEG

\leckle'murqls“he Strasee 248
1000 Bertin 3

Tel, (030) 82 ‘1'; 064

EBV Elekronik Vertrbs-GmbH
I der Mainewarth
J00G Burgevebel 1 Hannover
Tel 1081} 39 45 70

EBV Elektronik Vertriebs GmbH

Gabriel-Max-Strasse 72

BO00 Munchen 90

Tel (DED] 64 40 55

EBV Elektronik \l'u'lm!hx GmhbH
Alexandersiras:

7000 Stutigart |

Ted {07111 24 14 818

Jermyn GmbH

Fostfach 1148

6277 Camberg

Tel. (06434) 60 05

Jermyn GmbH

Rheinstrasse 7

Munehen 40

Tel. 1089} 39 88 01

Mutron Miiller & Co KG

Bornstrasse

2800 Bremen

Tel (D411 31 04 35

RTG, E. Springorum  KG

Bronnerstrasse |

4600 Darmund

Tel. (0231) 67 92
RTG, E. Springarum KG

Hamsurgerstrasse 134
2000 Hamburg 76

Tel. (040} 28 29 GG

ATG, E. Springorum KG
Vaodistrasse 35

3000 Hannover Yahienv

Tel 05111 66 20 76

BTG, E. Springorum KG

Halleschestrasse 1

GEOD Mannheim Vognistang

Tel, (D621) 7088 B

RTG, E. Springarum K&

HOO0 Munchen 40

Tel. 1088) 36 65 00

ATG, E. Springorum KG

Reutlingarstrass 87

7000 Sratigsr- Ueg-.l:xh

Tel 107111 76 64

RTG, E. spﬂngemm

Mendetssohn-Bartholdy- Strasse 6
200 Wiestimlen

Tel. UDIZII 527300

SASCO Vertrieb von Illt!mnlwhm

Bauelementen GrmbH

Posttach 3066

A0S Dusseldorf Meerbusch 3

Tel. 1021504 14 33

SASCO Vartrioh von slektranisehan

Bavelementen GrabH

Pt\uf.wh BJUZH
3000

Tel. 105 ||| H(u 2586

SASCO Vartrsh von alek tronischen
Bauslementen GmbH

Hermann Ooerth Sirasse 16

BO11 Putzbeunn b Munchen

Tel. (089 46 50 81

SASCO Vertriah von alek tranischen
Bauslementen GmbH
Kathanngnstiase 18

7000 Sruttgart 1

Tel 107113 2445 21

Gu eece
Macadanian Electronics Lid,
Pontou 16 - Charibou

Thessalonik
Tel. 42 60 32
Halland

B.V. Diode
antlaan 22

v

Tel 10308 BE 42 14

Iran

Milcom LTD, Motorola Bmh‘lma
o0 Sireet, Wanak Souar

Tel’ 6812 14715
lsrael

Motorala lsrael Lud,
16, Kremenetzk: Straey
Tel £
Tel 36 941/42 - 38 973

ltaly

Cebdis Italiana 5. p a iMain Officel
Via Luigi Barzini 2

20125 Milano

Tel. 102) BB 06 B1/688 77 49
Caldis Ialiana 5.p.A.

3 Bl
Tel, (051} 31 0343
Celdis Inatiana 5.5,
Wia Lorenezo il H.qu:l:rn 109
OD162 Romas

1. (06) 42 38 65/427 15 50
Caldis Italiana S.p.A.
Wia Mambarcars 95
10138 Taning
Tel. 1910 35 93 12036 74 48
Cramer Italia 5.p,A,
et Gioia 74
2u| 25 Milano

ol 02 376 40 IWIT6 40 95
Cr.mu Italia S.p.4.
Via Malta 5
40135 Balogns
Tel, (061) 42 28 90
Cramor Italia S.p.A.

Via Cs n|<>|0 Colombo 134
00147 Aam.
Tel. 106! al 293 8190

Morway

Ofa Tandbarg Eluluro SiA
Skedsmogaten 2

el

Ter. (02119 70 30
Portugal

Equipamentos de Laboratorio LDA
Hua Pedro Nunes 47

Liston 1
Tel. 87 02 51
South Africa

Matarols South  Afriea (Pry) L.
Erecoria Blaud

Bramley 20

Tal Im??l'll 786 11 a4

Tel. 260 05 22/23

Sweden
Interalko AB
Sandsborgsvagen 55

Switzerland

GOS (Sales) 5.4.

3, run de I'Aubipine
1211 Genéwe 9

Tal (022) 21 50 77
GDS {Sales} S.A.
Muniebachsirase 54

Omni Aay AG
Dufaursirasse 56

8008 Zurich

Tel, (011 34 07 66/47 87 07

Turkey
Altay Kollektif Sirkati
Kizilirmak Sokak 2 Bakanlixar

ERA, Electronic Sanayii Ve Ticaret A.S.
Eski Buyukdere Caddes 494, 4 Levent

Istanbul
Tel. &4 65 00764 65 M

United Kingdom

Caldis Ltel

37-39 Loverock Road
Reading, Berks, RE3, 1ED
Tel 10734) 58 22 11
Cramer Components Lid
16, Uxtsidgs Road
Ealing, London W5

Tel {01} 579 30 01

GDS (Sales) Limited

Michaglmas Houss, Salt Hill, Bath Rond

Slough, Bucks

Tel, 75302 11

Jermyn Distribution
WVestry Estare
Sevenoaks. Kent

Tel (07321 501 44

Lock Destribution
Dvision of AM. Lock & Co. L,
Meville Street

Cidharn OL9 GLF, Lancs
Tel D61} 652 04 31
Samicomps Ltd.

Harthfield Industrist Estate, Berri.fnrﬂ Avanug
W

mry M IVIGw;\ HAD, 15D
Tes, 011 903 3

Yugoslavia
Elsktrotehna
Kaadjardjeva 71
11000 Beagr;
Tel. 62 BY 55/63 13 66

United Kingdom
Motorola Semiconductors Ltd.

Caoly, ..,., |?u.m Kelvin Estate

EUROPEAN SEMICONDUCTOR FACTORIES

France
Matasols Semiconductours 5.0,

0 Laguretto — Le Ml
3 0?3 Toulouse =X
611 40 11 88
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