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In This Book

The User’s Reference manual contains
field and feature definitions. Use this
manual to learn what the menu fields do,
what they are used for, and how the
features work.

The manual is divided into chapters
covering general product information,
probing, and separately tabbed chapters
for each analyzer menu. Chapters on
error messages and instrument
specifications are also provided.

In the Configuration menu you have the
choice of configuring an analyzer as
either a State analyzer or a Timing
analyzer. Some menus in the analyzer
will change depending on the analyzer
type you choese. For example, because a
Timing analyzer does nnot use external
clocks, the clock assignment fields in the
Format menu will not be available.

If a menu field is only available to a
particular analyzer type, the field is
designated (Timing only) or (State only)
after the field name. If no designation is
shown, the field is available for both
Ltypes.

As you purchase measurement modules
for the HP 165008 system, insert the
reference manuals into either of the HP
165008 mainframe binders,
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General Information




Logic Analyzer Description

The HP 66b4A and 16555A State/Timing Analyzer modules are part of a new
generation of general-purpose logic analyzers. They are used with the HP
165008 mainframe, which is designed as a stand-alone instrument for use by
digital and microprocessor hardware and software designers. The HP 165001
mainframe has HP-IB and RS-232C interfaces for hard copy printouts and
control by a host computer.

Both State/Timing Analyzer modutes have 64 data channels, and four
clock/data channels. As many as two additional HP 16654A or 16555A cards
can be added to expand the module to 200 data and 4 clock/data channeis.

Memory depth on the HP 16554A is 500K in all pod pair groupings, or 1M on
just one pod (half channels). Memory depth on the HP 16555A is IMin all
pod pair groupings, or Z2M on just one pod (haif channels). All available
resource terms can be assighed to either configured analyzer machine.

Measurement data is displayed as data listings or waveforms.

The T0 MHz and 110-MHz state analyzers have master, slave, and
demultiplexed clocking modes available, Measurement data can be stamped
with either state or time tags. For triggering and data storage, the state
analyzer uses 12 sequence levels with two-way branching, 10 pattern
resource terms, 2 range terms, and 2 timers/counters.

The 250 MHz and 500-MHz conventional timing analyzers have variable
width, depth, and speed selections. Sequential triggering uses 10 sequence
levels with two-way branching, 10 pattern resource terms, 2 range terms, 2
timers/counters and 2 edge/glitch terms.




General Information
User Interface

User Interface

The HP 165600B has four easy-to-use user interface devices: the knob, the
touchscreen, the optional mouse, and the optional keyboard.

The knob on the front panel is used to move the cursor on certain menus, o
increment or decrement numeric fields, and to roll the display.

The touchscreen fields can be selected by touch or with the optional mouse.
To activate a touchscreen field by touch, simply press the screen over any
dark blue box on the digplay with your finger until the field changes color.
Then remove your finger from the screen fo activate your selection.

To activate a fleld with the optional mouse, position the cursor {+) of the
mouse over the desired field and press the button on the upper-left corner of
the mouse.

The optional keyboard can control all instrument functions by using special
function keys, the arrow keys, and the ENTER key. Alphanumeric entry is
simply typed in.

All user interface devices are discussed in more detail in the HP 165008
User’s Reference.

I

FRONT
POWER
SWITCH

KE YEJARD
OPTIINALL

Front Panel Interface Devices
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General Information
Configuration Capabilities

Configuration Capabilities

The HP 165654A and 16555A can be configured as a single card orup toa
three-card systers. The number of data charmels range from 68 channels
using just one card, and up to 204 channels when three cards are installed. A
half-channel acquisition mode is available which reduces the channel width
by half, but doubles memory depth from 500K-deep to } M-deep per channel
on the HP 16564A and from 1M-deep to 2M-deep per channel on the

HP 16655A,
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Key Features of the HP 16554A

e 70-MHz state and 250-MHz timing acquisition speed.
e 04 data channels/4 clocks expandable to 200 data/4 clock channels,

# Lightweight passive probes for easy hookup and compatibility with
previcus HP logic analyzers and preprocessors.

e HP-IB and RS-232C interface for programming and hard copy printouts.
e Variable setup/hold time, 3.5-ns window.

& Lxternal arming to and from other modules through the intermodule bus.
e 500-K deep memory on all channels with 1 Mbyte in half-channel modes.
o Marker measurements.

o 12 levels of trigger sequencing for state and 10 levels of sequential
triggering for Timing.

s Hoth state and timing analyzers can use 10 pattern resource terms, two
range terms, and two timer/counters to qualify and trigger on data. The
timing analyzer also has two edge terms available.

¢ Time (8 ng resolution) and mamber-of-gualified-states tagging.
& Full programmability.

® Mixed State/Timing and State/State (interleaved) display.

® Waveform display.
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Key Features for the HP 165554

Key Features for the HP 165655A

e 110-MHz state and 500-MHz timing acquisition speed.
e G4 data channeis/4 clocks expandable to 200 data/4 clock channels.

¢ Lightweight passive probes for easy hookup and compatibility with
previcus HP logic analyzers and preprocessors.

¢ HP-IB and R5-232C interface for prograruming and hard copy printouts.

# Variable setup/hold time, 3.5-ns window.

¢ External arming to and from other modutes through the intermedule bus.

¢ 1-M deep memory on all channels with 2 Mbytes in half-channel modes.

& Marker measurements.

e 12 levels of trigger sequencing for state and 10 levels of sequential
triggering for Timing.

e Both state and tirming analyzers can use 10 pattern resource terms, two

range terms, and two timer/counters to qualify and trigger on data. The
timing analyzer also has two edge terms available,

® Time (8 ns resclution) and nurnber-of-qualified-states tagging.
# Full programmability.

¢ Mixed State/Timing and State/State (interleaved) display.

e Waveform display.
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Accessories Supplied

The table below lists the accessories supplied with your logic analyzer. If any
of these accessories are missing, contact your nearest Hewlett-Packard sales
office. If you need additional accessories, refer to the Accessories for HP
Logic Analyzers brochure (P/N 5091-1808E).

Accessories Supplied

Accessory HP Part No. Quantity
Probe tip assemblies D1650-61608 4
Probe cables 16550-61601 2
Grabbers {20 per pack) 5090-4356 A pkgs
Extra probe teads (5 per pack) 5959-9333 1 pkg
Probe cable and pod lzhels 01650-94310 1
Prabe cable ID clip 16500-4120% 4
Double probe adapter 16542-61607 1
External reference cable 16555-61608 1
Update Notification Card 16555-92000 1
Prabe grounds {5 per pack} 5959-49334 4
Operating system disks Calt 1
User's Reference Calt 1
Programmer’s Reference Calt 1
Service Guide Calt 1
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Accessories Available

There are a number of accessories available that will make your measurerﬁem
tasks easier and more accurate. You will find these listed in Accessories for
HP Logic Analyzers (P/IN 5963-3376F).

Preprocessor Modules

The preprocessor module accessories enable you to guickly and easily
connect the logic analyzer to your microprocessor under test.

Included with each preprocessor module is a 8.5-inch disk which contains a
configuration file and an inverse assembler file. When you load the
configuration file, it configures the logic analyzer for making state
measurements on the microprocessor for which the preprocessor is designed.

Configuration files from other analyzer modules can also be loaded. For
information on translating other configuration files into the analyzer, refer fo
"Preprocessor File Configuration Translation and Pod Connections” in
chapter 2, "Probing.”.

The inverse assernbler file is a software routine that will display captured
information in a specific microprocessor’s mnemonics, The DATA field in the
State Listing is replaced with an inverse assembly field. The inverse
assembler software is designed o provide a display thas closely resembles
the original assembly language listing of the microprocessor’s software. It also
identifies the microprocessor bus cycles captured, such as Memory Read,
Interrupt Acknowledge, or /O write.

Many of the preprocessor modules require the HP10268C General Purpose
Probe Interface. The HP 10269C accepts the specific preprocessor PC board
and connects it to five conmectors on the general purpose interface to which
the logic analyzer probe cables connect.

A hist of preprocessor modules is found in the Accessories for HP Logic
Analyzers brochure. Descriptions of the preprocessor modules are found
with the preprocessor module accessories,
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Probing

This chapter contains a description of the probing system for the logic
analyzer. It also contains the information you need for connecting the
probe system components to each other, to the logic analyzer, and to
the system under test.

Probing Options
You can connect the logic analyzer to your system under test in one of
the following ways:

HP E244bA User-Definable Interface (optional).
Microprocessor and bus specific interfaces (optional).

-

The standard general purpose probing (provided).

¢ Direct connection to a 20-pin, 3M-Series type header connector
using the optional termination adapter.

The HP E2445A User-Definable Interface

The optional HP E2445A User-Definable Interface allows you to
connect the logic analyzer to the microprocessor in your target
system. The HP E2445A includes a breadboard that you custom- wire
for your system.

Another option for use with the HP E244bA is the HP 10321A
Microprocessor Interface Kit. This kit includes sockets, bypass
capacitors and a fuse for power distribution. Also included are
wire-wrap headers to simplify wiring of your interface when vou need
active devices to support the connection requirements of your system.

You will find additional information about the HP E2445A and the
HP 10321A in Accessories for HP Logic Analyzers (P/N
5963-3376E).




Probing

Microprocessor and Bus-Specific Interfaces

There are a number of microprocessor and bus-specific interfaces
available as optional accessories which are lsted in Accessories for
HP Logic Analyzers. Microprocessors are supported by Universal
Interfaces or Preprocessor Interfaces, or in some cases both.

Universal Interfaces are aimed at initial hardware turn-on, and will
provide fast, reliable, and convenient connections to the
microprocessor system.

Preprocessor interfaces are aimed at hardware turn-on and
hardware/software integration, and will provide the following:

s All clocking and demultiplexing circuits needed to capture the
system’s operation.

® Additional status lines to further decode the operation of the CPUL

s Inverse assembly software to translate logic levels captured by the
logic analyzer into microprocessor mnemonics.

e ¢ Bus interfaces to support bus analysis for HP-1B, RS-232C, RS-449,
SCSI, VME, and VXL

General-Purpose Probing

General-purpose probing involves connecting the logic analyzer
probes directly to your target system without using any interface.
General purpose probing does not limit you to specific hook up
schemes, as for example, the probe interface does. General-purpose
probing uses grabbers that connect to both through hole and surface
mount components.




Probing

General-purpose probing is the standard probing option provided with
the logic analyzer. There is a full description of its components and
use later in this chapter.

The Termination Adapter

The optional termination adapter allows you to connect the logic
analyzer probe cables directly to test ports on your target system
without the probes,

The termination adapter is designed to connect to a 20 (2x10) pin,
4-wall, low-profile header connector, 3M-Series 3592 or equivalent,

Termination Adapter




Probing

Preprocessor File Configuration Translation and Pod Connections
Preprocessor configuration files from an HP 16550A can be used by
the HP165564A and 16555A logic analyzers. However, some pods must
be connected differently in order for the configuration files to work
properly. The tables on the next several pages provide information on
what configuration files to load and the required connections between
the preprocessor interface and the new HP 16554 A and 16555A pods,

In the tables, expansion and master card pods are referred to as either
Aor B pods. Those designations are done for convenience. The letter
designation of pods in your system will depend on the slots in which
your cards reside. They may be any letter from A through E for the
16500B Logic Analysis System master frame, or F through J for the
16501A expander frame

In a five card system, for example, the master card pods would be
labeled C. The expansion card pods then would be labeled A, B, D,
and E. Look at the Format menu for the slot designators for
expansion cards in your system.
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Probing

’ I Software and Hardware Translatian Infoermation

Single-card HP 16550A configuration loaded into a single-card HP 165554

16550A Config Master Card
Filename Pods

HP Model Processor B4 B3 Bz B1 Clocks

103608 Z80 FZ8o - P2 - P Joatl

inverse Assembler Labeis: P1=DATA/STAT.clk

P2=ADDR.clk

18304B 8085 (8085 _IF - P3 P2 Pt JI Kl
melk, selk

inverse Assembler Labels: P1=DATA/STAT.master_clk

P2=ADDR.stave_clk

103058 8086 F8086_i P3 P2 -- P1 Jd

Inverse Assembier Labels: P1=0ATA.clk P2=ADDR P3=ADDR/STAT

103058 8088 FB088_1 P3 P2 - P} Jd

Inverse Assembier Labels: P1=DATA.clk P2=ADDR P3=ADDR/STAT

103156/H 88HC11 FBBHC11 - PZ =Pl
melk, selk

Inverse Assembier Labels: P1=ADDR/DATAslave_clk P2=ADDR/STAT.master_clk

10341B 1553

F1553 ~P2-Pl g7

Inverse Assembier Labels: P1=DATA.cik (no Inverse Assembier capability)

103428 RS232 FRS232 -- P3 P4 Pt Kl
inverse Assembier Labels: P1=DATA/STAT Pa=.gik
103428 HPIB FHPIB . P3 P2 4

Drop Pods

No

No

No

No

Timing
P3, P4

Timing
P3

No

No




Single-card HP 16550A configuration loaded into a single-card HP 16555A

165504 Config Master Card
Filename - Pods
HP Model Processor B4 B3I B2 1
Inverse Assembler Labels: P2=DATA/STAT.cik P3=DATA
103426 HPIB FHPIB w2 J2
Inverse Assembler Labeis: JZ2=DATA/STAT.clk
E24088 80286 Fa0286S P3 P2 - P}
inverse Assembler Labels: Pi=Data.clk P2=ADDR P3=ADDR/STAT
E2409B 80288 Fa0286T P3 P2 ~ P4
inverse Assembler Labeis: n/a
£24138 68331/2 F68332 PL P3 P5 P1

Inverse Assembler Labels: P1=DATA.clk P3=ADDR P4=ADDR P5=STAT

£24148 68302 F68302 -- P4 P3P
inverse Assembler Labels: P1=DATA.clk P3=ADDR P4=ADDR/STAT

E2415A MCS-51 FMESH -- P2 P3 Pt
inverse Assembler Labels: P1=DATA.clk P2=ADDR P3=STAY

E2418A MCS-96 FMCS36 -- P3 P2 Pt
Inverse Assembler Labels: P1=0ATA.clk P2=ADDR

P3=STAT

E2418A 320€20/25 F320C25 J3Jt - J2
Inverse Assembler Labels: J1=DATA J2=ADDR.clk J3=STAT

E2419A BaHC18 FHC1E P4 P3 P5 P1

Clocks

Jo

JT

Timing

J7

JT

J

JT

JT

Probing

Drop Pods

No

Timing
P4, P5
Timing
P35

State
P2, P8

No

State

P5

No

No

State
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Probing

I Single-card HP 16558A configuration loaded info a single-card HP 165554
16550A Gonfig Master Card

Filename Pods
HP Modei Processor B4 B3 B2 B1 Clocks Drop Pods
inverse Assembler Labels: P1=DATA.clk P3=ADDR P5=STAT (P4=ADDR not required) Pz, P§
E2423A SCSi-2 FSCSi2 P4 P3 P2 P Ji No

Inverse Assembler Labeis: Pi=STAT.clk P2=ADDR/DATA

E24248 68340 68340 P4 P3 P5 PY KT No
irverse Assembler Labels: P1=DATA P3=ADDR P5=STAT.ck {P4=ADDR_B not required)

E2424B £8340 FEV340 P4 P3PS P JT No
Inverse Assembler Labels: P1=DATA.clk P3=ADDR P5=8TAT {P4=ADDR not

required)

E2431A 320C30/31 P_320C3X P4 P3 P2 PY J3 No

inverse Assembler Labels: P1=DATA.clk P2=DATA P3=ADDR
P4=ADDR/STAT

E2431A 320C30/31 0_320C30 Pe P5 - P7 JI No
Inverse Assembier Labels: P5=DATA P8=DATA P7=ADDR/STAT.clk

Note: Asingle-card HP 16555A is not recommended for this preprocessor because it does not allow simultaneous
viewing of both the primary and expansion microprocessor buses.

E2434A 80186XL/88 C186EADNY P4 P3 -- Pt J7T No
inverse Assembler Labels: P1=DATA.clk P3=ADDR P4=ADDR/STAT
E2434A 80186XL/88 C18BEATD P& P& P4 Pz Timing No

Inverse Assembler Labels: n/a

E2434B 80186/88EB C18BEB_7 P4 P3 -~ P1 J7 No
Inverse Assembler Labels: P1=DATA.clk P3=ADDR P4=ADDR/STAT




Single-card HP 16550A configuration loaded into a single-card HP 16555/
16550A Config Master Card

Filename Pods
HP Model Processer B4 B3 B2 81
E2434B 801186/88EB C188ER_8 P6 P5 P4 P2
inverse Assembler Labels: nfa
E2434C 80186/88:C C186£C_7 P4 P3 PE PI
Inverse Assembler Labels: P1=DATA.clk P3=ADDR P4=ADDR/STAT
E2434C 88186/88EC C186EC_8 P P& P7 P2
Inverse Assembler Labels: n/a
E24424 TMS32006X D_320C5X P5 P2 P3 Pt
Inverse Assembler Labels: P1=DATA.clk P2=STAT.clk P3=ADDR.clk
EZ447AA 68000 Fe80a0 P8 P1 P4 P3
Inverse Assembler Labels: P1=DATA P3=ADDR P4=ADDR/STAT.clk
EZ2447AA 68010 F63010 P6 P1 P4 P3
Inverse Assembler Labels: P1=DATA P3=ADDR P4=ADDR/STAT.clk
E2447AB 68ECH00 FECGO0 P6 P1 P4 P3
Inverse Assembler Labels: P1=DATA P3=ADDR P4=ADDR/STAT.clk
E2451A Ethernet CETH_4 P4 P3 P2 PI1

Clocks

Timing

Jb

Timing
JTeKTLT

KT

Kt
KT

JT

Inverse Assembler Labels: P1=DATA.clk P2=ADDR/DATA_B P3=ADDR/DATA_B P4=STAT

E2453A DSt C_DS1. 6 - KX
Inverse Assembler Labeis: Carrier/Customer=ADDR/DATA/STAT.clk

E2453A DS1 C_DS1_7 - Cu - Ca
- mach? machl
Inverse Assembler Labels: Carrier=ADDB/DATA/STAT.clk Customer=ADDR/DATA/STAT.clk

Ji

Ji L
machl1 mach2

Probing

Brop Pods
Timing
P?

No

Timing
P8

State
P4, P&

No

No

No

No

No

Ne




Prohing

l Single-card HP 16550A configuration loaded into a multicard HP 16555A

16550A Expansion Master Card
Config Card Pods Pods
HP Mode! Processor Filename A4 A3 A2 At B4 B3 B2 B1
103008 z80 FZ80 - P2 -- P1

inverse Assembler Labels:

103048 8085

Inverse Assembler Labels:

103058 088

Inverse Assembler Labels:

103058 8088

Inverse Assembler Labels:

10315G/H 68HC11

inverse Assembier Labeis:

103418 1553

Inverse Assembier Labels:

10342B RS232

Inverse Assembier Labels:

103428 HPIB

Inverse Assembler Labels:

103426 HPIB

Inverse Assembler Labels:

P1=DATA/STAT.clk P2-ADDR.clk

Ca0sa_IF . - P3 . F2

Pi=DATA/STAT.master_clk P2=ADDR.slave_clk

F8086_| . P3 P2 . --
P1=DATA.clk P2=ADDR P3=ADDR/STAT
F8088_| . P3 P2 . -

P1=DATA.clk P2=ADDR P3=ADDR/STAT

FBBHCM - P2 --

P1

P1

P1

P1

P1=ADDR/DATAslave_cik P2-ADDR/STAT.master_clk

F15583 . - P2 - P3 .-
P1=DATA.clk {no Inverse Assembler capability}

=5
HE

FRS232 -- P3 P4 Pt

Pi=DATA/STAT Pé=.clk
FHPIB . 23

P2=DATA/STAT.clk P3=DATA

FHPIB R -

J2=DATA/STAT.clk

P2

J2Z

Clocks

Jd4bd

J K

mclk, sclk

Ji

Jl

L, Jd
mclk, sclk

4T

3

Drop Pods

Mg

No

No

No

Timing
P3, P4

No

No

No

No




Single-card HP 16550A configuration loaded into a multicard HP 165554

16550A Expansion Master Card
Config Card Pods Pods
HP Maodel Processor Fitename A4 A3 A2 A1 B4 B3 B2 B1
£24098 80286 F80286S P5 P4 P3 P2 . - P1
inverse Assembier Labels: P1=DATA.clk P2=ADDR P3=ADDR/STAT
£24088 80286 F802867 . P5 P4 P3 P2
Inverse Assembier Labels: n/a
E24138 68331/2 F68332 P§ P5 P4 P3 . Pz Pt

Inverse Assembler Labeis: P1=DATA.clk P3=ADDR P4=ADDR P5=STAT

E2414B 68302 F68302 -- P4 -~ P3 . - Pt
Inverse Assembler Labeis: P1=DATA.clk P3=ADDR P4=ADDR/STAT

E2415A MCS-51 FMCS51 P5 P3 -- P2 . - P
inverse Assembler Labels: P1=DATA.clk P2=ADDR P3=STAT

E2416A MCS-96 FMCS36 . - P3 . P2 P
inverse Assembler Labels: P1=DATA.clk P2=ADDR P3=STAT

E2418A 320C20/25 F320C25 - Jd3 - . w J2
inverse Assembler Labeis: J1=DATA J2=ADDR.clk J3=STAT

E2419A BBHL16 FHC18 Ps P5 P4 P3 . P2 M1
Inverse Assembler Labels: P1=DATA.clk P3=ADDR P5=STAT (P4=ADDR not required}
E24194 BBHCIBEVE FHC16 P§ P5 P3 P1 , P4 P2

Inverse Assembler Labels: P2=DATA.clk P1=ADDR P5=STAT (P3=ADDR not required)

Clocks

47

Timing

JT

Jt

Ji

JT

JT

Probing

Brop Pods

No

No

No

No

No

No

No

No

No




Prohing

i Single-card HP 16550A configuration loaded inte a muiticard HP 16555A

16550A Expansion Master Card

Config Card Pods Pods
HF Mode! Processor Filename Ad A3 A2 M1 B4 B3 B2 Bl Clocks Drop Pods
E2423A SCs1-2 FSCSI2 P4 P3 P2 PY 4 No

Inverse Assembler Labels: P1=STAT.clk P2=ADDR/DATA

E2424B 68340 68340 P4 P3 -- P1 . - P5 JT No
Inverse Assembler Labels: P1=DATA P3-ADDR P5=STAT.clk (P4=ADDR_B not required)
E2424B 68340 FEV340 - P5 P4 P3 . - Pt JT No

fnverse Assembler Labels P1=DATA clk P3=ADDR P5=STAT (P4=ADDR not required)

E2431A 320C30/31 0_320C30 -~ P7 P2 P1 P4 P3 Ui+l No
Inverse Assembler Labels: P1=DATA.cik P2=DATA P3-ADDR.clk P4=ADDR/STAT P7=STAT
Naote: This is actually an HP 16510 configuration file.

E2434A B0186XL/88 C186EADS . P4 P3 . - P J1 No
tnverse Assembler Labels: P1=DATA.clk P3=ADDR P4=ADDR/STAT

£2434A 80186XL/88 C186EATD . P6 P5 P4 P2 Timing No
Cable Mapping: 1:B3 2-B4 3-A1 4-AZ 5-B1 6-B2
Inverse Assembler Labeis: n/a

£24348 80186/88EB C18BEB_7 . P4 P3 . - P a1 No
inverse Assembier Labels: P1=DATA.clk P3=ADDR P4=ADDR/STAT
E2434B 80186/88EB C18BEB_§ - P7 P§ P3 P4 P2 Timing No

Inverse Assembler Labels: n/fa

E2434C 80136/88EC C1B6EC 7 . P4 P3 . P& P1 Jd No
Inverse Assembler Labels: P1=DATA.clk P3=ADDR P4=ADDR/STAT
E2434C 80186/88EC C186EC_8 -- P8 P5 PB P7 P2 Timing No

Inverse Assambler Labels: n/a




Single-card HP 16550A configaration loaded into a multicard HP 165554

16550A Expansion Master Card

Gonfig Card Pods Pods
HP Model Processor Fitename A4 A3 A2 At B4 B3 B2 B1 Clocks
E2442A TMS32005X  D_320C5X% , - P4 P5 P2 P3 P1  J7uktal?

Inverse Assembler Labels:

EZ447AA 68000

Inverse Assembler Labels:
E2447AA 68010

Inverse Assembler Labels:

E2447AB B8EC000

Inverse Assembler Labels:

E2451A Ethernet

Inverse Assembler Labels:

E2453A BS1
Inverse Assembler Laheis:
E2453A D81

Inverse Assembier Labels:

P1=DATA.clk P2=STAT.clk P3=ADDR.ctk

F68000 . PEPI . PAP3 7
P1=DATA P3=ADDR P4=ADDR/STAT.clk
F68010 . PEPL . PAPI 1

P1=DATA P3=ADDR P4=ADDR/STAT.clk

FEC000 . PEP1 . PAPI 1
Pi=DATA P3=ADDR P4=ADDR/STAT.clk

CETH_4 . PAP3 . P2PI i
P1=DATA.clk P2=ADDR/DATA_B P3-ADDR/DATA_B P4=STAT

C.DS16 . - XX J:
Carrier/Customer=ADDR/DATA/STAT.clk
C_Ds1_7 - Cu - Ca J:u
mach2 machi machl mach?2

Carrier=ADDR/DATA/STAT.clk Customer=ADDR/DATA/STAT clk

Probing

Drop Pods

Ne

No

No

No

No

No

Na
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Probing

I Two-card HP 16550A configuration loaded into a two-card HP 16555A.
(Or one-card HP 16550 which requires more than four pods for inverse assembly.)

165504 Expansion Master Card

Config Card Pods Pods
HP Model Processor Filename A4 A3 AZ A1 B4 B3 B2z B1 Clocks Drop Pods
E24m1A #3000 FR3KA -- P7 P P5 P& P3 P2 PT 2 " Ne

Inverse Assembier Labels: P1=STAT.clk P2=DATA P3=DATA P4=ADDR/STAT P5=ADDR P6=ADDR P7-STAT
FR3KB Same as FR3KA
FR3XKC Same as FR3KA

E2403A 80486 Ul_486_21 - J4 JB 7 J3 J5 J1 42 J7 No

E2408A 68030 (68030 4 . PS5 P4 - P3 P2 P1 KT+LT No
Inverse Assembler Labels: P1=DATA P2=DATA.clk P3=STAT.clk P4&=ADDR P5=ADDR

""" E2411C 80486 F48652 -- P7 PB P5 P4 P3 P2 P1 LTIK=1) No
Inverse Assembier Labels: P1=STAT.clk P2=STAT.clk P3=DATA P4=DATA P5=ADDR P6=ADDR

E2412A 1860XP F_IBBOXP P6 P5 P$ P8 P3 P2 PT P} JT No
Inverse Assembler Labels: P1=STAT.clk P2=DATA P3=DATA P5=DATA_B PB=DATA_B P7=STAT P8=ADDR PY=ADDR

E2420A 63040 F68040 P4 P3 P2 P1 . -- P& JT No
inverse Assembler Labels: P1=ADDR PZ=ADDR P3=DATA P4=DATA P5=STAT.clk

E2426A/B 68020 F68020E P8 P5 P2 P1 . P4 P3 J7 No

Inverse Assembler Labels:
P1=DATA P2=DATA P3=ADDR.clk P4=ADDR P5=8TAT {P6=STAT B not accessed by inverse assembler)
E2428A/B 68ECEB20 FECO20E P& P5 P2 P1 . P4 P3 J7 Ne

Inverse Assembler Labels: — .
P1=DATA P2=DATA P3=ADDR.clk P4=ADDR P5=STAT (P6=STAT_B not accessed by inverse assembler) '




Prohing

Twa-card HP 16550A cenfiguration loaded inta a two-card HP 165554,
{Or one-card HP 16550 which requires mare than four pods for inverse assemhly.)

16550A Expansion Master Card

Config Card Pods Pods
HP Model Processor Filename Ad A3 AZ A1 B4 B3 B2 &1 Clocks Drop Pods
£2432A B6980CA Pl1960CA_ 06  -- P7 P5 P4 P3 P2 P§ P1 N No

Inverse Assembler Labels: Pi1=STAT.clk P2=DATA P3=DATA P4=ADDR P5=ADDR

E2435A |860XR |8GOXR3 -~ PT PG P5 P3 P2 P4 Pt Ji No
Inverse Assembler Labeis: P1=STAT.clk P2=ADDR P3=ADDR P4=DATA_B P5=DATA P6=DATA P7=DATA B

E2438A R4000 F_RaK P6 P5 P4 P3 P8 P7T P2 PI ikt State
Pg

Inverse Assembler Labels:
P1=STAT.clk P2=STAT.clk P3=DATA P4=DATA P5:ADDR P5=ADDR P7=DATA_B P3=DATA B

E2441B VMENXI FE2441 P6 P5 P4 P3 . P2 P3 Ji No
Inverse Assembler Labeis: P1=DATA.cik P2=DATA P3=ADDR P4=ADDR PB=STAT

£24438 Pentiurm CPENT 2 PS PS P4 P3 P8 PT P2 Pl (jTjskeq)  State
Pg, P10

Inverse Assembler Labels:
P1=STAT.clk P2=STAT.clk P3=ADDR P4=ADDR P3=DATA P5=DATA P7=DATA_B P8=DATA_B

E2444A 803860X P1386_04 -- P5 P4 P3 . P2 ™M Jt No
inverse Assembler Labels: P1=DATAclk P2=DATA P3=ADDR P4=ADDR Pa=S8TAT
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Probing

I Twao-card HP 16550A configuration foaded into a two-card HP 16555A.
(Or ene-card HP 16550 which requires more than four pods for inverse assembly.)

16550A Expansion Master Card

Config Card Pods Pods
H? Model Processor Filename A4 A3 AZ At B4 B3 B2 Bt Clocks Drop Pods
E2448A §8360 £68360_0 P6 PS5 P4 P3 . P2 P1 JT No

A Asynehronous Operation

Inverse Assembler Labels: P1=STAT.clk P2=STAT P3=DATA P4=DATA P5=ADDR P&=-ADDR

E2448A 68360 CB8360_4 . PLP3 P6 P5 P2 P JTeLLKL No
A3ynchronous Operation

Inverse Assembler Labels:

P1=STAT.master_clk P2=STAT slave_ctkk P3-DATA P4=DATA P5=ADDR.master_clk P6=ADDR

E2457A F54C CPs4aC 2 PB P5 P4 P3 P8 P?7 P2 Pt (JTK=0) State
P9, P10

Inverse Assembler Labels:
P1=8TAT.clk P2=STAT.clk P3=ADDR P4=ADDR P3=DATA P6=DATA P7=DATA_B P8=DATA B
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Prabing
General-Purpose Probing System Description

General-Purpose Probing System Description

The standard probing systern provided with the logic analyzer consists of a
probe tip assembly, probe cable, and grabbers. Because of the passive design
of the probes, there are no active circuits at the outer end of the cable.

The passive probing system is similar to the probing system used with
high-frequency oscilioscopes. It consists of a sertes RC network (80 k2 in
parallel with 8 pF) at the probe tip, and a shielded resistive transmission line.
The advantages of this system include the following:

e 250 £ in series with 8-pF inpuf capacitance at the probe tip for minimal
loading.

e Signal ground at the probe tip for higher speed timing signals.

e [nexpensive removabie probe tip assemblies.

Probe Tip Assemblies

Probe tip assemblies allow you to connect the logic analyzer directly to the
target system. This general-purpose probing is useful for discrete digital
circuits. Fach probe tip assembly, or pod, containg 16 probe leads (data
channels), one clock lead, a pod ground lead, and a ground tap for each of
the 16 probe leads.

. PROBE LEAD
J 5BE9-9333
FIRKG §F D)

PROBE HOUSING GROUND _EAD (SHORT)

(PKG OF 9)

FROBE TP ASSEMRLY
{01650~ 61608)

GHaa0E 39

Probe Tip Assembly




Probing
General-Purpose Prebing System Description

Probe and Pod Grounding

Each pod is grounded by a long black pod ground lead. You can connect the
ground lead directly to a ground pin on your target system or use a grabber,
To connect the ground lead directly to grounded pins on your farget system,
you must use 0.63 mrm (0.025 in) square pins, or use round pins with a
diameter of 0.66 mm (0.026 in) to 0.84 mm (0.033 in). The pod ground lead
should always be used.

Each probe can be individually grounded with a short black extension lead
that connects to the probe tip socket. You can then use a grabber or the
grounded pins on your target system in the same way you connect the data
lines.

When probing signals with rise and fall times of 51 ns, grounding each probe
lead with the 2-inch ground lead is recormmended. In addition, always use
the probe ground on a clock probe.

Probe ground lead

R-C NETWORK

\ \
\ 4

L Ny
\ i

i'\\\%_ p, =

QLI

Probe Grounds




Probing
General-Purpose Probing System Description

Probe Leads

The probe leads consists of a 12-inch twisted pair cable, a ground tap, and
one grabber. The probe lead, which eonnects to the target system, has an
integrated RC network with an input impedance of 100 k{2 in parallel with
approxirately 8 plF, and all in series with 250 Q,

The probe lead has a two-pin connector on one end that snaps into the probe
housing.

.

Probe lead connector

R0 NETWORK
§
Y

i
|

|
\\

)
\_ﬁ_ﬁ// ]

1530841

Probe Lead

Grabbers

The grabbers have a small hook that fits around the IC pins and component
leads. The grabbers have been designed to fit on adjacent IC pins on either
through-hole or surface-mount components with lead spacing greater than or
equal to 0.050 in,




CAUTION

WARNING

Probing
General-Purpose Probing System Description

Probe Cable

The probe cable containg 18 signal lines, 17 chassis ground lines, and two
power lines for preprocessor use. The cables are woven together into a flat
ribbon that is 4.5 feet long. The probe cable connects the logic analyzer to
the pods, termination: adapter, HP 10269C General-Purpose Probe Interface,
or preprocessor. Each cable is capable of carrying 0.33 amps for
Preprocessor power.

DO NOT exceed this (.33 amps per cable or the cable will be damaged.

Preprocessor power is protected by a current limiting circuit. If the current
limiting circuit is activated, the fault condition must be removed. After the
fault condition is removed, the circuit will reset in one minute.

Minimum Signal Amplitude

Any signal line you intend to prebe with the logic analyzer probes must
supply a minimum voltage swing of 500 mV to the probe tip. If you measure
signal lines with a voltage swing of less than 500 mV, you may not obtain a
reliable measurement.

Maximuam Probe Input Voltage
The maximum input voltage of each logic anaiyzer probe is 40 volts peak.

Pod Thresholds

Logic analvzer pods have two preset thresholds and a user-definable
threshold. The two preset thresholds are ECL (- 1.3 V) and TTL (+1.5V).
The user-definable threshold can be set anywhere between - 6.0 volts and
+6.0 voits in (1.05-volt increments.

All pod thresholds are set independently.
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Probing
Assembling the Probing System

Assembling the Probing System

The general-purpose probing system componenis are assembiled as shown
below to make a connection between the measured signal Iine and the pods
displayed in the Format menu.

Pod Al
Y ) | S
) Y *
Eeak Tngels | {Fpg Ayl ) {Pon AL} RG] /\3}(@“:3 (Fed A2 (Fas v )
Pog Poir et e od Bysr ——————F b pa g g4 = a’«ﬂ;{g”‘i
PRLR

[ i |
Format Manu v

- Froni Ponel

O

| Rear Ponsld
Pod AT, A2 |[E5 oo 7o

)
0

i
b.-
=

TR
@%EL
L
=2,
=4

s
3

@§<;é%§i
16550801 \/

Connecting Probe Cahles to the Logic Analyzer
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Probing
Assembling the Prohing System

Connecting Probe Cables to the Logic Analyzer

All probe cables are installed at Hewlett-Packard. If you need to replace &
probe cable, refer to the Service Guide that is supplied with the logic analyzer.

Connecting the Probe Tip Assembly to the Probe Cable

To connect a probe tip assembly to a cable, align the key on the cable
connector with the slot on the probe housing and press them together,

Probe tip assembly

Probe cable

010450819

Connecting Probe Tip Assembly
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Probing
Assembling the Probing System

Disconnecting Probe Leads from Probe Tip Assemblies .

When you receive the logic analyzer, the probe leads are already installed in
the probe tip assemblies. To keep unused probe leads out of your way during
a measurement, you can disconnect them from the pod.

To disconnect a probe, insert the fip of a ball-point pen into the latch

opening. Push eon the latch while gently pulling the probe out of the pod
connector as shown in the figure below,

To connect the probes into the pods, insert the double pin end of the probe
into the probe housing. Beth the double pin end of the probe and the probe
housing are keyed so they will fit together only one way.

Q1650EM

Instaliing Probe Leads
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Probing
Assembling the Probing System

Connecting the Grabbers to the Probes

Connect the grabbers to the probe leads by slipping the connector at the end
of the probe onto the recessed pin located in the side of the grabber. If you
need to use grabbers for either the pod or the probe grounds, connect the
grabbers to the ground leads in the same manner.

GROUND

Connecting Grabbers to Probes

Connecting the Grabbers to the Test Points

The grabbers have a hook that fits around the IC pins and component leads.
Connect the grabber to the test point by pushing the rear of the grabber to
expose the hook. Hook the lead and release your thumb as shown.

CIGHOEYZ

Connecting Grabbers to Test Points
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The Configuration Menu

The Configuration menu allows you to sef module level parameters. You can
partition the module into one or two independent analyzers. You can also
assigh pods to either analyzer, select the type of clocking needed (state or
timing), and provide names for each analyzer.,

The fields on this menu are:
e Analyzer Name Field

¢ Analyzer Tvpe Field

¢ [nassigned Pods List
e Activity Indicators

Y e T
( 1M Sempie LA C | [:‘.omlguramuu] t Prmtj

Gnaiyzer i Araiyzer 2

Hame: | MACHIRE 2

Hnessigned Fads

T SO SO TN T £ TR S U ST = JNE £ - S T ;mé
G SO S S 18 (LR L O JE Tt 31 (- FITO S U SR T
FECRINE SN £ SN S £ 3 Lt%

Od: .t 83 __0___3d It}

Config menu with partition, pods, names
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Configuration Menu Map

The Configuration Menu

The following menu map illustrates all fields and the available options in the
Configuration menu. The menu map will help you get an overview as well as
provide you with a quick reference of what the Configuration menu contains.

- Unoessigned

Sioie Jomogrs

SEA

Pove

At
AT
(&)
(o)
o]

fhig i

e angiyzer configuiahon

Configuration Menu Map

o Analyzer 1 and Analyzer 2 e

~ Alpnenameric <eypad

1655028
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The Configuration Menu
Analyzer Name Field

Analyzer Name Field

I The Name field lets you assign a specific name to the analyzer machine. Use
the pop-up alphanumeric keypad to enter the name. When you have stored

several configurations to disk and later reload them, having assigned a

specific name to an analyzer can help identify the measurement setup.

( M Semale LA C | (Cenflguratsarﬂ (Print | RUn

anslyzer |

Anatyzer
“{MACHINE 1 f’
|

Name Field




The Configuration Menu
Analyzer Type Field

Analyzer Type Field

The Type field allows you to configure each analyzer as either a state or
timing analyzer. When the Type field is selected, the following choices are
available,

@ Timing

e State

Timing

When you select Timing, the analyzer uses its own internal clock to clock
measurement data into the acquisition memory. This clock is asynchronous
to the signals in the target system. When this option is selected, some fields
specific to external ciocks will not appear in the analyzer menus. You can
configure the machine with only one timing analyzer. If you try to select both
analyzers as timing analyzers, the first will be turned off.

State

When you select State, the data analyzer uses a clock from the system under
test to clock measurement data into acquisition memory. This clock is
synchronous with the signals in the target system. You can configure both
analyzers as state analyzers.

( 1 Sample La | (Cenf'lguraimaz] { #rint
Ahglyzer | Anat
PER——— - ott
Hame: | HACHINE Heme s [ &

Tuge Timing
Hpes gneseigned Fods

Type:! f Timing

AN 113 T XT3 ml D37 s
laz; [N % § T N

Stiate Compsra

Type Field
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The Configuration Menu
Unassigned Pods List

Unassigned Pods List

The list of Unassigned Pods in the Configuration menu shows the available
pods for the module configuration. Pod grouping and assignment is by pod
pairs. When you want to assign a pod pair to an analyzer, touch the pod field.
From the assignment menu, select a destination for the pod pair. Use the
same procedure £o reassign pod pairs that have previcusly been assigned to
an analyzer.

Because you may have a system with up to five analyzer cards, it is possibie
to assign more pod pairs to an analyzer than will [it on the display. When that
happens, a pod scrolling box appears above the Unassigned Pods list. To
view pod pairs agsigned to an analyzer that are not visible, touch the pod
scrolling box to turn it light blue and use the knob to scroll through the list

"~ ——
{ 1 semale LA T | {Canfigursiion] (Prim ]

Eomiyzer |

Mame: | MACHINE ¢ |
— T N nacHINE 2 B
FUEE [‘...f.fliﬁi..j ] B 4 Urassigned Pods

Cre ottt T I T S T Y T
ST U S ST T + . AT S S SE-L 2

MREHEINE

lrassignad

Unassigned Pods Bisplay




The Configuration Menu
Unassigned Pods List

When both analyzers are turned on, some combinations of pod pairs cannot
be assigned to the same analyzer, If you do assign them to the same analyzer,
vou'll get an error message when yvou try to exit the configuration menu. The
error message gives an explanation of the problem and provides selection
fields with options for reassigning one of the pod pairs.

Hhen tath anslyzers ers on. pods C1,02 and 05,04
cannot De @ssigned fo the sam2 ansiyzer.

assign: pods C1,02 to Angiyzer 2 Fods

fegign: lpods C3.Ca t Anglyzer 2

Or: Cancel

:

Bod Configuration Help Menu




The Configuration Menu
Activity Indicators

See Also

Activity Indicators

Within each pod pair you'll notice activity indicators for each bit of each pod.
These indicators appear in two places. One is in the pod pair displays of this
Configuration menu. The other place is in the bit reference Iine in the
Format menu just above the pod bit numbers,

When the logic analyzer is properly connected to an active target system,
vou'll see either a high-level dash, a low-level dash, or a transitional arrow in
the Activity Indicator displays for each pod pair. These indicators are very
useful in showing proper probe connections and that the logic levels are as
expected.

The "Bl Assignment Fields" in chaptler 4, "The Format Menu," for more
information on the activity indicators.

{ 17 sample La {Contiguration] E/";’_r_mt ]

praiyzer

Analygzer @
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Activity Indicators
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The Format Menu

Jse the Format menu to select which data channels are measured and
to set up the clocking arrangement to capture valid data. It allows you
to group and label the data channels from the system under test to fit
your particular measurement. In addition, for vour convenience in
recogrizing bit groupings, you can specify syrbols to represent them.
If the analyzer is configured as a state analyzer, there are master and
slave clocks, clock gualifiers, and a variable clock setup and hold to
further qualify what data is captured. In addition, you can set
individual pod clock threshold levels. The Format menu contains the
following fields:
® State Acquisition Mode Field
¢ Timing Acquisition Mode Field
¢ Clock Inpuis Display Field
& Pod Field Pod Clock Field
¢ Master and Slave Clock Field (State only)

s Setup/Hold Field (State only)
s Symbols Field

® Label Assignment Field

s Rolling Labels and Pods Field
s Label Polarity Fields

e Bit Assignment Fields
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The Format Menu

Format Menu Map

The following menu map graphically illustrates all fields in the Format
menu, Use the menu map as an overview and as a quick reference to
the available options i the Format menu.
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The Format Menu
State Acquisition Mode Field {State only)

State Acquisition Mode Field (State only)

The State Acquisition Mode field identifies the channel width and memory
depth of the selected acquisition mode.,

I 70 MHz/500 K State (HP 16554A)

The State Acquisition Mode uses both pods in a pod pair for 34 channels of
width (16 data bits and one clock hit in each pod, and a total memory depth
of 500 K per channel). If time or state tags are turned on, the total memory
could be split between data acquisition storage and time or state tag storage.
To maintain the fult 500 K per channel depth, leave one pod pair unassigned.
State clock speed is 70 MHz.

100 MHz/1 M State (HP 16555A)

The State Acquisition Mode uses both pods in a pod pair for 34 channels of
width (16 data bits and one clock bit in each pod, and & total memory depth
of IM per channel). If time or state tags are turned on, the total memory
could be split between data acquisition storage and time or state tag storage.
To maintain the full 1M per channel depth, leave one pod pair unassigned.
State clock speed is 100 MHz.

Pod field

{ viBampie LA C | [ Format z | {erint }
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The Format Menu
Timing Acquisitien Mode Field (Timing only)

Timing Acquisition Mode Field (Timing only)

The Timing Acquisition Mode field displays the acquisition type, the channel
width, and sampling speed of the present acquisition mode, Use the Timing
Acquisition Mode field to access an acquisition mode selection menu.

Timing Acquisition Mode
The analyzer stores measurement data at each sampling interval.

500K Sample Full Channel 125MHz (HP 16554A)

The total memory depth is BO0K, with data being sampled and stored every
4 ns.

1M Sample Half Channel 500MHz (HP 166564A)

The total memory depth is 1M, with data being sampled and stored every
2n8.@HEADS = IM Sample Full Channel 260MHz (HP 16555A)

The total memory depth is 1M, with data being sampled and stored every
4 ns,

2M Sample Half Channel 500MHz (IIP 16555A)
The total mermory depth is 2M, with data being sampled and stored every 2 ns.

[ e emple LA C 1 { Format ! g {=rint |

Timtng Acguisition Hode

Timing acquisition mode
field

lBgmhms]

T Y{epacor i T )

' Edmpls Full Channel 250 Miz

11 Sampie Fuil Chanhed 250 18z

21 Sample Hat? Channet 3060 MMz

- O S 3
B .. 19 ..

o I I
B g 1% 87 0

Timing Acquisition Mode Field




The Format Menu
Data on Clocks Display

Data on Clocks Display

This display shows the clock input charmels available for the present
configuration. There are four clock input channels (J, ¥, L, and M) for each
card of a module, one for each pod. This display shows only the clock input
channels for those pods that are agsigned in the present configuration.

A single-card module has four clock input channels, each of which may be
used as a state clock (when the machine is configured for state mode) orasa
data channei (in either state or timing modes). In a multicard module, only
the four clock input channels connected to the Clock Master card of the
module are available for use as state clocks, but all of the clock input
channels of the module (there are four for each card in the module) may be
used as data channels. A clock input channel, when used as a data channel,
is treated as an ordinary data channel, except it cannot be included in &
Range resource.

In the display panel, the clock input channels of the Clock Master card are
grouped on the right, underneath the slot letter of the Clock Master card,
with the ciock input channels of the other cards displayed to the left of those
of the Clock master card. If any clock input channel is used as a data
channel, that bit must be assigned. Activity indicators above the clock
identifier show signal activity on that clock input channel,
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The Format Menu
Pod Field

Pod Field

The Pod field identifies which pod of a pod pair is affected by the gettings of
the bit assigroment field, pod threshold field, and pod clock fields. In the full
channel modes, this field is simply an identifier and is not selectable.
However, in the half channel mode, the Pod field turns dark which means it is
selectable. In the half channel mode, one pod of a pod palr is selectable and
all pod seitings affect the selected pod.
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Pod Clock Field {State only)

See Alse

Pod Clock Field (State only)

There is one Pod Clock field for each pod in the machine, and it is used to
Indicate whether that pod’s data lines are to be strobed into memory by the
Master ciock, Slave clock, or both, in the Demultiplex mode of operation.
When the Pod Clock field is selected, a clock menu appears with the
following choices:

o Master
e Slave
e Demultiplex

The Master and Slave clock events are specified in the Master and Slave clock
fields. These clock functions are available only in a state analyzer,

Master

This option specifies that data on all pods designated "Master Clock,” in the
same analyzer, are strobed into memory when the status of the clock lines
matches the clocking arrangement specified under the Master Clock.

The "Master and Slave Clock Field" later in this chapter for information about
configuring z clocking arrangement.




The Format Menu
Pod Clock Field {State only)
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Slave

This opticn specifies that data on a pod designated "Slave Clock" is latched
when the status of the state clock inputs meets the requirements of the slave
clocking arrangement. Then, followed by a match of the master clock and
the master clock arrangernent, the slave data is strobed into analyzer mermory
along with the master data. If multiple slave clocks occur between master
clocks, only the data latched by the last slave clock prior to the master clock
is strobed into analyzer memory.
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Pod Clock Field (State only)

Demultiplex

The Demultiplex mode is used to store two different sets of data that cceur at
different times on the same channels. In Demultiplex mode, only one pod of
the pod pair is used, and that pod is selectable. Both the master and slave
clocks are used in the Demuitiplex mode. Channel assignments are displayed
as Dermux Master and Demux Slave., For easy recognition of the two sets of
data, assign slave and master data to separate labels,

(zemote bh v ] Forme 2

S
|’ Frint J Run

LT

[ i nasier © fsiav o3
E 106 THzA 1 Siale E[Hﬁa.er Cinck (E)J{;iave Clack (L3 ]Fgmbn%a}

 Fods 4 |

Dats On Slks Fos B4 ) TIL
c

flpmus Masiar

1iPod B4 | J

i Defus Siave

Bemultiplex Clocking Mode

4-10




The Format Menu
Pod Clock Field {State only)

When the analyzer sees a match between the stase clock inputs and the slave
clock specification, Demux Slave data is latched. Then, followed by a match
of the state clocks and the master clock specification, the slave data is
strobed into analyzer memory along with the master data. If multiple slave
clocks occur between master clocks, only the data latched by the last slave
clock prior to the master clock is strobed ingo analyzer memory.




The Format Menu
Ped Threshold Field

Pod Threshold Field

Use the Pod Threshold field to set a voltage level the data must reach before
the anatyzer recognizes and displays it as a change in logic levels. You
specify a threshold level for each pod. The level specified for each pod is also
assigned to the pod’s clock threshold. When the Pod Threshold field is
touched, a threshold selection pop-up appears with the following choices:

TTL

When TTL is selected as the threshold level, the data signals must reach +1.5
volts.

ECL

When ECL is selected as the threshold level, the data signals must reach -1.3
volts.

USER

When USER is selected as the threshold level, the data signals must reach a
user selectable value between ~6.0 volts to +6.0 volts.
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Master and Slave Clock Field (State only)

See Also

Master and Slave Clock Field (State only)

The Master and Slave Clock fields are used to construct a clocking
arrangement. A clocking arrangement is the assignment of appropriate
clocks, elock edges, and clock qualifier levels which allow the analyzer to
synchronize itself on valid data.

When the Master or Slave Clock field is selected, a clock/qualifier selection
menu appears showing the available clocks and qualifiers for a clocking
arrangement. There are four clocks available (J, K, L, M), and four clock
gualifiers available (Q1 through Q4).

A single-card module has four clock inputs (one for each pod), and any of
these four clocks may be used as state clocks for specifying Master and Slave
clocking arrangements. For a multiboard module, only the four clocks of the
Clock Master board are available for use as state clocks. Any unassigned
clocks may be used as data channels.

The "Pod Clock Field" earlier in this chapter for information on selecting
clocking arrangement types such as Master, Slave, or Demultiplex.

"Installing HP 16585A Cards in a Mainframe” in chapter 13, "Instaliation.”
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Master and Siave Clock Field {State only)

All combinations of the J and K clock and @1 and Q2 qualifiers are ORed to
the clock combinations of the L and M clocks and Q3 and Q4 qualifiers. Clock
edges are ORed to clock edges, clock qualifier are ANDed to clock edges, and
clock qualifiers can be either ANDed or ORed together. The clock threshold
level is the same as the level assigned in the Pod Thresheld field.
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Setup/Hold Field (State anly)

Setup/Hold Field (State only)

Setup/Hold adjusts the relative position (in time) of the clock edge with
respect to the time period that data is valid. When the Setup/Hold field is
selected, a configuration menu appears. Use this Setup/Hold configuration
menu to select each pod in the analyzer and assign & Setup/Hold selection
from the selection list.

With a single clock edge assigned, the choices range from 3.5 ns Setup/0.0 ns
Hold to 0.0 ns Setup/3.5 ns Hold, With both edges of a single clock assigned,
the choices are from 4.0 ns Setup/0.0 ns Hold to 0.0 ns Setup/4.0 ns Hold. If

the analyzer has multiple clock edges assigned, the choices range from 4.5 ns
Setup/0.0 ns Hold to 0.0 ns Setup/4.5 ns Hold.
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The Format Menu
Setup/Hold Field (State only)

The relationship of the clock signal and valid data under the default setup
and hold is shown.
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if the relationship of the clock signal and valid data is such that the data is
valid for 1 ns before the clock occurs and 3 ns after the clock ocours, you will
want to use the 1.0 setup and 2.5 hold setting.
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The Format Menu
Symbals Field

Symbols Field

See Also Symbels Assignment in "Cormmon Module Operations" in the HP 165008
User’s Reference for complete information on using symbols.

Label Assignment Fields

See Also Labels Assignment in "Common Module Operations" in the HP 165008 User’s
Eeference for complete imformation on using labels.

Rolling Labels and Pods

The rolling function is the same for all items that are stored off screen.

See Also Labels Assignment in "Common Module Operations” in the HP 165008 User’s
Reference for complete information about rolling labels and pods.
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Label Polarity Fields

Label Polarity Fields

Use the Label Polarity fields to assign a polarity to each label. The defauls
polarity for all labels is positive { + ). Change the label polarity by touching
the polarity field, which toggles between positive ( + ) and negative ( =)
polarity.

When the polarity is inverted, all data, as well as bit pattern specific
configurations used for identifying, triggering, or storing data, reflect the
change of polarity. In a timing analyzer with the data inverted, the waveform
display does not change.

Polarity field
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Bit Assignment Fields

See Also

Bit Assignment Fields

The bit assignment fields are used to assign bits {channels) to labels. The
convention for bit assighment is as follows:

e * [asterisk) indicates an assigned bit,

@ . (period) indicates an unassigned bit,

To change a bit assignment, select the bit assignment field and, using the
knob, move the curser to the bit you want to change, then select an asterisk

or a period. When the bits are assigned as desired and you close the pop-up,
the screen displays the new hit assignment.

"Activity Indicators” in chapter 3, "The Configuration Meny," for more
information on the bit reference line and the activity indicators on the bit
reference line.
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The Format Menu
Bit Assignment Fields

Labels may have from 1 to 32 channels assigned to them. If you try to assign
more than 32 channels to a label, the logic analyzer will beep and a message
will appear at the top of the screen telling you that 32 channels per label is
the maximum. Channels assigned to a label are numbered from right to left,
with the least significant bit on the far right, numbered 0.

Although labels can contain split fields, assigned channels are always
numbered consecutively within a label.
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The Trigger Menu

The Trigger menu is used to specify when the analyzer triggers and
what the analyzer stores in acquisition memory. The Trigger mena
can be viewed as having four functionally different sections:

¢ Automatic Sequence Levels, located in the large light blue center
box

¢ Manual Sequence Levels, also located in the large Eght blue center
box Control

® Resource Terms, located at the bottom of the menu
e Control Fields, located at the right side of the display
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The Trigger Menu

Trigger Menu Map

The folowing rmenu map illustrates all fields and available opfions in
the Trigger menu. The menu map will help you get an overview as
well as provide you with a quick reference as to what each menu
contains.
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Predefined Trigger Macros

The state and timing acquisition modes each have a macro library
containing predefined trigger macros. Each macro will require at least
one seqguence level, and In some cases, several levels, Macros can be
branched to by combining a user-defined level with a macro level. To
uge these predefined {rigger macros, see "Using Macros to Create a
Trigger Specification” on the next page. The macro libraries are as
follows:

Timing Trigger Macro Library:

User Mode (user-defined macro)

Basic Macros

Pattern/Edge Combination Macros

Time Violation Macros

®

Delay Macros

State Trigger Macro Library:

User Mode (user-defined macro)

Basic Macros

Sequence Dependent Macros

Time Violation Macros

-

Delay Macros

b-b




The Trigger Menu

| Usig Macras to Create a Trigger Speificatinn
1. From the Trigger menu, enter the desired sequence level by selecting the
Modify Trigger fieid or by selecting a sequence level number,

See Also "Editing Sequence Level” and "Modify Trigger Field” for information on
accessing ievels.

2. From within the seguence level, select the Select New Macre field

3. Scroli to highlight the macro you want, then select the Deone field.

4. Selectthe appropriate assignment fields and insert the desired predefined
resource terms, numeric values, and other parameter fields required by the

macro. Selectthe Done field.

See Also "Resource Terms” for information on using predefined resource terms.
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The Trigger Menu
Timing Trigger Macro Library

User Mode

Basic Macros

Timing Trigger Macro Library

The following list contains the macroes in the Timing Trigger Macro Library.
They are listed in the order in which they appear on the screen,

User level - custom combinations, branching

The User level lets vou manually design a sequence level, It uses one internal
sequence level.

1. Find anystate n times

This macro becomes true with the nth state # sees. It uses one internal
sequence level,

2. Find pattern present/absent for > duration

This macro becornes true when it finds a pattern you have designated that
has been present or absent for greater than or equal to the set duration. It
uges one internal sequence level.

3. Find pattern present/absent for < duration

This raacro becomes true when it finds a pattern you have designated that
has been present or absent for less than the set duration. It uses one internal
sequence level,

4, Find edge

This macro becomes frue when the edge you have designated is seen. It uses
one internal sequence level,

5. Find nth occurrence of an edge

This macro becomes true when it linds the designated occurrence of an edge
you have designated. It uses one internal sequence level. It should be
noted that the 500 MHz trigger sequencer may not count edges captured
closer than 2 ns apart.

57




Pattern/Edge
Combinations

Time Violations

Datay

The Trigger Menu
Timing Trigger Macro Library

1. Find edge within a valid pattern

This macro becomes true when a selected edge type is seen within the time
window defined by a pattern you have designated. It uses one infernal
sequence level.

2. Find pattern occurring too soon after edge

This macro becomes true when a pattern you have designated is seen
occurring within a set duration after a selected edge type is seen. It uses two
internal sequence levels.

3. Find pattern occurring too late after edge

This macro becomes true when one edge type you have selected oceurs and,
for a designated period after that first edge is seen, a pattern is not seen. It
uses two internal sequence levels.

1. Find 2 edges too close tegether

This macro becomes true when a second selected edge is seen occurring
within a period you have designated after the occurrence of a first selected
edge. It uses two internal sequence levels.

2. Find 2 edges too far apart

This macro becomes true when a second selected edge occurs beyond a
period you have designated after the first selected edge. It uses two internal
sequence levels.

3. Find width violations on a pattern/puise

This macre becomes true when the width of a pattern violates minimum and
raximum width settings you have designated. I uses one internal sequence
level.

1. Wait € sec

This macro becomes true after a period you have designated has expired. It
uses one internal sequence level.




The Trigger Menu
State Trigger Macro Library

User Mode

Basic Macros

Sequence
Dependent Macros

State Trigger Macro Library

The following list contains the macros in the State Trigger Macro Library.
They are listed in the order in which they appear on the screen.

User Level - custom combinations, loops

The User level lets you manually design a sequence level. It uses one internal
sequence level,

1. Find anystate n times

This macro becomes true with the nth state it sees. £ uses one internal
sequence level.

2. Find event n times

This macro becomes true when it sees an event you have designated
occurring a designated number of times. The events may occur
consecutively, but does not have to. It uses one internal sequence level.

3. Find event n consecutive times

This macro becomes true when it sees an event you have designated
oceurring a designated number of consecutive times. It uses one internal
sequence level.

4. Find event2 immediately following eventl

This macro becomes true when the first event you have designated is seen
immediately followed by a second designated event. [t uses two internal
sequence levels.

1. Find event2 n times after eventl, before event3 occurs

This macro becomes true when it first finds a designated eventl, followed by
a selected number of occurrences of a designated event2, In addition, if a
designated event3 is seen anytime while the sequence is not yet true, the
sequence starts over. If event2’s nth occurrence is coincident with event3,
the sequence starts over. It uses two internal sequence levels.
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Time Violations

Delay

The Trigger Menu
State Trigger Macro Library

2. Find too few states between eventl and event2

This macro becomes true when a designated eventl is seen, followed hy &
designated event2, and with less than a selected number of states oceurring
between the two events. It uses two internal sequence levels.

3. Find too many states between eventl and event2

This racro becomes true when a designated eventl is seen, followed by more
than a selected number of states, before a designated event2. It uses two
internal sequence levels.

4, Find n-bit serial pattern
This macro becomes true when a specified serial pattern of n bits is found.

1. Find event2 occurring too soon after eventl

This macro becomes true when a designated eventl is seen, followed by a
designated eventZ, and with less than a selected period occurring between
the two events. I uses two internal sequence levels.

2. Find event2 occurring too late after eventl

This macro becomes true when a designated eventl is seen, followed by at
least a selected period, before a designated event2 occurs. [t uses two
internal sequence levels.

1. Wait n external clock states

This macro becomes true after a number of user clock states you have
designated have occcurred. [t uses one internal sequence level.
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Sequence Levels

The Sequence Levels section controls when the analyzer triggers,
what the analyzer triggers on, and what data is stored in mermory
before and after triggering occurs. By using sequence levels, you
create a sequence of instructions for the analyzer to follow, The
instructions contain user-defined resource terms representing such
things as timers, ranges, edges, and bit patterns.

As the resource terms are evaluated and acted upon by the analyzer,
all subsequent branching and storing within the sequence flow is
directed by your instructions. The path taken resembies a flow chart,
and the end resuit is the storage of only the data you need.

When operating at 100 MHZ, state analyzers have 12 sequence levels
availabie and the timing analyzer has 10 sequence levels available.
When operating at 110 MHz, state analyzers have 10 sequence levels
available and the timing analyzer has 8 sequence levels available,




The Trigger Menu
Sequence Level Number Field

Sequence Level Number Field

The Sequence Level Number field identifies an instruction to be evaluated by
the analyzer. In addition, uge the number field to access the Sequence
Instruction menu, which is used to access the automated trigger macros and
to manuaily construct sequence insiructions.

The sequence instructior. for each level is displayed in text and located just
to the right of the level number. The timer status in each level is also
displayed to the right of the instruction text.

Sequence Level Roll Field

Rolls offscreen sequence levels back on screen by using the knob when the
Sequence Levels field is light blue. If the field is dark blue, select it, turning it

lght blue.

Sequence level roll field
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Sequence Instruction Menu

See Also

See Also

Sequence Instruction Menu

When z Sequence Leve] Number field is selected, a Sequence Instruction
menu appears. Use this menu to create instructions for the Sequence Level
Number, to insert adjacent sequence levels, select a new macro, or to delete
the current level. The instruction you create will read like a sentence, with
the assigned resource terms directing how the analyzer qualifies and stores
the desired data. This Sequence Instruction Menu contains the following
fields to help you set up trigger conditions:

& Ingert Level and Delete Level Fields
¢ Select New Macro field

s Term assignment flelds

® Occurrence counter fields

e Branching fields

& Duration counter field (Timing only)
e Timer Control field

Insert Level and Delete Level Fields

The Insert Level field is used to add another sequence level. When this field
is selected, depending on the analyzer configuration, you are given choices to
add a field before or after the current sequence level. A message appears
letting you know when &l available sequence levels are inserted. The Delete
Level field is used to delete a selected sequence level.

“Resource Term Fields" later in this chapter for information on assigning a
value to the Resource Terms.

Select New Macro Field

The Select New Macro field brings up a list of triggers that have been built
with predefined macros. There are separate libraries of predefined triggers
for State and Timing acquisition.

“Predefined Trigger Macros” in this chapter for more information on
predefined trigger macros.
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See Also

The Trigger Menu:
Sequence Instruction Menu

Term Assignment Fields

The Term Assignment fields hold user-defined Bit Patterns, Ranges, Timers,
and logical Combination resource terms. You can logically combine different
resource terms to form whatever kind of instruction needed to qualify the
trigger and store operations.

Qceurrence Counter Ficld

The Occurrence Counter field indicates the number of times the analyzer
must see the resource term before it is allowed to advance to the nexg
sequence level. To assign an occurrence number, simply turn the knob, or
select the Occurrence Counter field and use the keypad that appears. The
maximum number of occurrences is 1048575, If the "Else on" term is seen
before all specified occurrences have taken place, the flow of the sequence
instruction goes to the sequence level designated in the Branching field.

For information on selecting resource term choices and how to assign a value
to a resource term, refer fo the term types, such as Bit Pattern, Range, or
Timers in this chapter.
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The Trigger Menu
Sequence Instruction Menu

Branching Field

Each sequence level has two-way branching. If the first resource term is
found, the branch is to the next sequence level. If the first resource termis
not found, the analyzer evaluates the "Else on® secondary branching term.

If the "Else on” term is found, the secondary branch taken is to the
designated sequence level in the Branching field. If the "Else on" term is not
found, the analyzer continues to loop within the sequence level until one of
the two branches is found. If the "Else on" branch is taken, the cccurrence
counter is reset even if the "go to level” branch is to the same level.

If both terms are found at the same time, the branch is to the next sequence
evel after the required nurnber of first term occcurrences.

Branching across trigger levels is possible. If this occurs, the sequence level
evaluation could loop without ever seeing a trigger term. Take care in
designing your flowchart and constructing the sequence instructions to avoid
this possibility.

To set a sequence level branch, select the Branching field, then select a
destination sequence level number,

g g — —

L {Int«‘-‘grt Level | { Selact Mew Macrs | Deiete Levael

- Sequencs Level 2 I
Usar level — cusiom combinafions, foops

A

N3 ‘

E Whils storing { f i

Then find ( 2 | poours { E. |

F

g Else oxn [ it E go fu iewsl {g

.
———

g Timer Contral

(

ltfmcal ] l oane %

Branching in a Sequence Instruction

5-15




The Trigger Menu
Sequence Instruction Menu

Duration Counter Field (Timing only)

The Puration Counter field displays a user definable period for which the
resource term must be valid before the analyzer continues with the sequence
evaluation.

> Field When the greater-than sign( >) precedes the Duration Counter field,
the analyzer confinues sequence level evaluation only after the resource term
has been true for a period greater than or equal to the duration specified.

< Field When the less-than sign (<) precedes the Duration Counter field,
the analyzer continues sequence level evaluation only after the resource term
has been true for a period less than or equal to the duration specified. Each
(<) assignment uses three sequence levels.

When < or > duration is assigned, the secondary branching (Flse on) is not
available. To assign a duration, simply turn the knob, or select the Duration
Counter field and use the keypad that appears.

Occurs Field When "Occurs” is selected, the Duration Counter field
changes to an occurrence counter, and the sequence evaluation is delayed
until the resource term has cccurred for the number of occurrences selected.
To assign an cccurrence number, simply turn the knob, or select the
occurrence fleld and use the keypad that appears. The maximum rumber of
occurrences is 10485676,




The Trigger Meny
Sequence Instruction Menu

When the "Occurs” selection is made, the "Else on® resource term (secondary
branch) becomes available for a second branching option. If the first
resource term (primary branch) is not found, and the second rescurce term
is found, the analyzer branches to the seguence level designated in the
Branching field.
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Timer Control Field

The Timer Contro! field is used to access the Timer Control menu. Use the
Timer Control menu to Start, Stop, Pause, or Continue timer operation as the
analyzer enters a sequence level. You can control the same timer from each
sequence level. The default timer condition in all sequence levels is Off.
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Resource Terms

Resource terms are the user-defined variables that you can place in
the Term Assignment fields of the sequence instructions. Resource
terms can take the form of Bit Patterns, Ranges, Timers, or Edge
terms. They are used separately or in logical combinations with other
terms. The analyzer evaluates the sequence instruction and resource
terms and determines if the instruction is true or faise. Depending on
a true or false evaluation, the appropriate branching direction occurs.
The terms and fields are:

s Resource Term Fields

e Bit Pattern Terms

¢ Range Terms

e Timer Terms

e Edge Terms (Timing only)

¢ (Combination of Terms
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Resource Term Fields

The Resource Term fields identify the terms available for use within the
analyzer. The Resource Term fields are also used to access the Resource
Term Configuration menu.

Just to the right of the Resource Term fields are the corresponding
assignment fields which display the assigned values and are also used to
access an assignment keypad.

Resource Terms Roll Field

Offscreen resource terms are rolled back on screen by using the knob when
the Terms field is light blue. If the Terms field is dark blue, it rrust be
selected, which then turns it light biue,
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Resource Term Configuration Menu

When any of the Resource Term fields are selected, a Resource Terms
Configuration menu appears. Use this configuration menu to assigna
resource term to an analyzer, set the resource term to a value, or customize
the name of a resource term. The following functions can also be
accomplished by selecting the assignment field and using the pop-up keypad.
Clear (=X) Sets the Term Assigrunent fields ag follows:

In Terms a - j, the assignment field is set to ali Xs (don't care).

In Range 1 and 2 terms, the two assignment fields are set to maxirmum (Fs)
and minirurn (0s) settings.

In Timers ! and 2 terms, the assignment field is reset to a minimuam time of
400 ns.

In Edge 1 and 2 terms, the assignment field is reset to a period ().
Set (=1) Sets the Term Assignment fields as follows:

In Terms a - j, the assignment field is set to all is (high).

This opticn is not available for the two Range, Timer, and Edge terms.
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Reset (=0) Sets the assignment fields as follows:

In Terms a - §, the assignment field is set to all 0s (low). This option is not

available for the two Range, Timer, and Edge terms.

Rename This function accesses a keypad that you use to create a custom
name for the resource term. This function works for alt resource terms.

Assign All of the available resource terms except Edge terms can be
assigned to any analyzer. The Edge terms are only used in a timing analyzer.
A term, however, can be assigned to only one analyzer at a time. When a

resource term is selected, it toggles between analyzers.
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Bit Pattern Terms

Bit Pattern terms are set to match the numeric value or bit pattern of & group
of data channels. The fen available Bit Pattern terms are "a" through " j."
Each term can be assigned to either of the two analyzers, but not both. The
complement of the bit patierns you specify for "a" through i are available by
selecting "#a" through "#]." Note that when operating at 110 MHz state speed
and in timing mode, resource terms "h" and "" are not available.

Bit Pattern Assignment

The assignment of a bit pattern to the resource terms "a" through "' can be
done in two ways. If you want a pattern of all 1s, all Os, or all Xs (don’t care},
you can insert these values by selecting the resource term field itself, then
select your choice from the Resource Term Configuration menu.

If you want some other pattern, use the pop-up keypad to assign the bit

pattern. The keypad becomes available when you select the assignment field
for each term.
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Bit Pattern Selection

After the resource terms have values assigned, they are inserted into the
sequence instruction where they direct the flow of that sequence instruction.
Insert Bit Pattern terms into a sequence instruction by selecting the Term
Assignment field, then selecting a term "a" through *" from the pop-up
selection list.
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Range Terms

Range terms bracket groups of bit patterns. There are two available Range
terms. Each Range term is assigned to either of the two analyzers, but not
both.

When you assign an upper and lower bit pattern boundary, the range is
recognized when the data is numerically between or on the two specified
boundaries. In addition, the range must be contained in a single pod pair,
with no clock bits allowed.

Range Assignment

To assign bit patterns to the upper and lower boundaries of a Range term,
yvou use & pop-up keypad. The keypad appears when you select the upper or
lower Range term assignment fields.

You can clear the range boundaries by setting them to all Xs {don't cares)} by
selecting the Range term feld and selecting the Clear (=X) field from the
Resource Term Configuration menu. The Clear (=X) option places zeros and
F's in the upper and lower boundaries respectively.
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Range Term Selection

With upper and lower range boundaries assigned, insert the appropriate In
range or Ouf range terms into the sequence instruction. The In range term is
true when the analyzer recognizes a bit pattern on or between the assigned
range boundaries. The Out range term is true when the In range term is false.

In and Out range terms are inserted into a sequence instruction by selecting
the Term Assignment field, then selecting an "In range 1, 2" or "Out range 1,
2" term from the pop-up selecton list.
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Timer Terms

There are two available Timer terms, each of which may be assigned to either
of the two analyzers, but not both. Tirmers can be used as either the trigger
termy, the store term, or a branching term, within a sequence level. With
timers inserted into sequence levels, vou can start a timer i one level, pause
it, or stop it in another sequence level.

As with other resource terms, timers are either true or false. Timers start as
vou enier the sequence level, and when ifs count expires, it becomes true. i
a timer is paused in one level, it must be continued in another level before it
can count through and become true. Timers can also be inveried, so it can
gtart as true and become false whern its count expires.

Timer Assignment

To agsign a time value to the Timer 1, 2 terms, you use a pop-up keypad
which appears when you select the assignment field.
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The minimum value a timer can have is 400 ns, and that is the default value.
As more sequence levels are added, the timer status in the new levels
defaults to Off. Timers must be continued or started in each new level as is
appropriate. When a timer expires or stops, its count resets to zero.

Timer Term Selection

Timer terms are ingerted into a sequence instruction by selecting the Term
Assignment field, then selecting a "Timer 1, 2" term from the pop-up
selection list.
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Edge Terms (Timing only)

Edges and glitches can be used to qualify a trigger, store, or branch operation
within a sequence instruction. They can be used singularly or in combination
with each other across all assigned channels. When you specify an edge or
glitch on more than one channel, the analyzer ORs the edges and glitches. If
you want to qualify a ghitch, place an asterisk {¥) on the data channel you are
watching. If you want to qualify an edge, place the appropriate edge on the
data channel you are watching. The following edge choices are available:

Positive edge (T)

Negative edge (1)

Either positive or negative (1)
No edge ()

Edge Assignment

After you select the edge assignment field, an assignment menu appears. Use
the knob to position the cursor over the hit you want to qualify, then select,
the glitch or edge choice.
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Edge Terms (Timing only}

When you finish assigning edges and glitches, select Done. After the
assignment menu closes, you will see "$" or "*" or both indicators in the
assignment field display. These symbols signify an assigned edge (8) or glitch
(*) qualifier. When Binary is selected for the numeric base, you see the
actual edge and glitch assignments.
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Combination of Terms

The Combinzation selection in the pop-up selection list allows you to create a
resource term with a value that is the result of a combination process, The
cornbination process uses the logical AND, NAND, OR, NOR, and XOR
functions to combine predefined resource terms. All resource terms that

have been assigned to the analyzer are available to influence the value of the
combination resource term.

A combination of terms is used as either a {rigger term, a store term, or a
branching term within & sequence instruction.

Combination Assignment

To assign a combination of terms, first select "Combination" from the pop-up
selection list, and then configure the process that creates the value for the
combination.
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Combination Creation

Before a combination of terms is created and ingserted into a sequence
instruction, the combination process must be configured. When the Term
Assignment field is selected, and "Combination” is selecied from the pop-up
selection ligt, a Logical Assigrument menu appears. Use this menu to select
predefined resource terms as inputs to a chain of logical operators,

Configure resource terms into the chain by selecting the desired term, then
selecting 1o either include it {ON), turn it off, or inclade it in a complemented
form (NEGATE).

Configure logical operators into the chain by selecting the Logical Operation
field, and then selecting the desired operation from a selection Hst.

When the configuration process is complete, and the "Done" field is selected,
the created Combination of terms is inserted into the Term Assignment field
in the sequence instruction.
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Control Fields

The Control fields are located to the rignt of the large light blue
Sequence Levels box. The four control fields are:

e Arming Control Field

e Count Field {State only)
e Acquisition Control Field
& (Clear Trigger Field
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Arming Control Field

The Arming Control field accesses an Arming Control menu which is used to
configure the arm signals between analyzers and the Arm In/Out signals
between other measurement modules in the mainframe. The arming signals
nfluence the order in which the analyzers and other measurement modules
trigger in cross-domain measurements. The three types of arming control are:

e Arming Control Between Analyzers

e Arming Control Between Modules
o ORed Trigger
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Arming Control Between Analyzers

If both analyzers in a module are turned on, you can configure one analyzer
to arm the other, For example, when a state analyzer triggers on a bit
pattern, it could arm a timing analyzer which then captures and displays the
waveform after it triggers. As you configure the Arming Control menu, a
graphical representation of the analyzer arming configuration is displayed.

When you select the analyzer name fieid in the Arming Control menu, a
pop-up menu appears that you use to select where the Arm In signal comes
from. In addition, a sequence level number field appears which you use to
select the sequence level in which an "arm" fiag is placed.

When an analyzer receives an ArmeIn signal, an "arm” term is placed in a
user-selected sequence level and the analyzer automatically begins
evaluating its trigger sequence instruction. If in the sequence evaluation, the
"arm" term 1s seen first, the analyzer will trigger. However, if the "arm" term
is placed down in the sequence level order, the preceding sequencing could
trigger the anatyzer before the "farm" term is seen. Generally, the "arm” term
is evaluated and used in the sarne way as the other resource terms within the
sequence instruction,
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Arming Control Between Modules

A more complex arming example involves arming between modules in the
mainframe. Intermodule arming requires using the Intermodule menu o
configure all the modules involved. As you configure the Arming Control
menu, a graphical representation of the analyzer arming configuration is
displayed.

The first analyzer is armed by an Arm-In signal from another module in the
mainframe. After the first analyzer triggers, it arms the second analyzer.
After the second analyzer triggers, it can send a Port-Out signal to the
Port-Out, BNC on the back panel of the mainframe. This signal can be used to
arm an external measurement module, such as an oscilloscope.

ORed Trigger

The ORed trigger allows you to configure two machines to trigger on
completely different sets of data and allow either to trigger the other machine
to capture data. Let’s assume, for example, you have a systern with two
microprocessors which is having problems, and you aren’t sure which one is
causing the problem. You can connect one machine to microprocessor 1 and
the other machine to microprocessor 2. When one of the microprocessors
sees the problem, it will trigger the other, so you have captured parallel data
for both machines, This data is time correlated to help you determine the
cause of the problerm.
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Count Field (State only)

The Count field accesses a selection menu which stamps the acquisition data
at each memory location with either a Time tag or a State count tag. If you
have all pod pairs assigned, the state acquisition memory is reduced by half,
when time or state tags are turned on. You can maintain full memory depth if

vou leave a pod pair unassigned. This section discusses:

¢ State Tags

e Time Tags

e Memory Depth Considerations

State Tags

If you select States count, then each time the system stores a data record it
counts the number of sccurrences of a particular combination of states thag

you specify, until the time a new data record is stored. The system then
stores the count, or "state tag," along with the new data record, and the

process repeats. When the measurement is completed, each piece of stored

dats is displayed with its associated "siate tag” count.

State tags displayed this way are RELATIVE to the previous count, or they
can be displayed as ABSOLUTE, indicating cumulative counts relative to the

trigger point.
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Time Tags

If you select Time count, the system places a time stamp on ail displayed
data. Data stored before the trigger has negative values and data stored after
the trigger has positive values. Time tag numbering is set £o be either
relative to the previous mermory location or absolute from the trigger point.
Select Absolute or Relative by toggling the Absolute/Relative field. Time tag
resolution is 8 ns.

Memory Depth Considerations

If you have all pad pairs assigned, the state acquisition memory is reduced
by half, when time or state tags are turned on. To retain the full memory
depth when using time or state tags, you must have at least one unassigned
pod pair.
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Acquisition Control Field

The Acquisition Control field accesses an Acquisition Control menu from
which you can set the acquisition mode and trigger position within available
memory. I astate analyzer you can set whether or not the data that causes
a branch to be faken is stored into memory, In a timing analyzer, you can set
the sample period.

In a state analyzer, the acquisition control settings are imposed on the
qualified data after the trigger has occurred, Depending on what data is
gualified in the sequence levels and when trigger cccurred, the additional
data qualifying by the acquisition control will result in more efficien{ use of
available memory. Two control fields accessed are from the acquisition
control menu:

¢ Acquisition Mode Field
& Trigger Position Field
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The Trigger Menu
Acquisition Control Field

Acquisition Mode Field

The Acquisition Mode field toggles between Automatic and Manual. When
set to Autornatic in a state analyzer, the trigger position is computed based
on the sequence specification, In a timing analyzer, the trigger position and
sample period are computed based on the see/Div and delay settings in the
Waveform menu.

When the Acquisition Mode field is set to Manual, additional configuration
fields become available. Use these fields to further qualify what data is
stored. The additional configuration fields work together with the sequence
instructions, In a prioritized manner, to position the trigger point in relation
to the beginning and end of stored data.

Trigger Position Field

In a state analyzer, the trigder point position is determined after the
sequence instructions are evaluated. This process could resuit in a varying
pertion of available memory being filled with posttrigger data. The remainder
of memory is considered free and is filled with less significant data.

In a timing analyzer, after the specified trigger termis found, memory is filled
with posttrigger data starting at the trigger position represented by a blue
graphiec bar with the "Trig” indicator line. If the trigger position is set to store
pretrigger data, any true sequence instruction or trigger seen is ignored until
the proper amount of prefrigger data has been stored.

The Trigger Position field accesses a selection of options:
¢ Start

e Center

¢ End

e User Defined

¢ Delay

¢ Sample Period Field

e DBranches Taken Stored/Not Stored

Start When the trigger position is set to Start, it places the trigger near the
beginning of memory and most of the data in memory is posttrigger data.
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The Trigger Menu .
Acquisition Control Field

Center When the trigger position is set to Center, the trigger is placed at the
middie of memory and half the data is pretrigger data and half postirigger
data.

End When the trigger position is set to End, the trigger is placed near the
end of memory and most of the data in memory is pretrigger data.

User Defined When the frigger position is set to User Defined, a Post Store
field appears which shows what the percentage of the data captured will be
posttrigger data . Use this field to set the trigger position any where between
0% and 100%.

Delay In a timing analyzer a Delay option is available. Use the Delay field to
delay the start of acouisition storage after the frigger. The range of the delay
is affected by the sample period but could range between 16 ns to 8 ks.
There may be & variable number of sfored samples displayed prior to the
user-defined delayed start point for acquisition storage.

Sample Period Field The Sample Period field is used to set the time period
bhetween data samples. Every time a new sample is taken, the analyzer will
gee updated measurement data.
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The Trigger Menu

Acuyuisition Control Field

Branches Taken Stored / Not Stored The Branches Taken field is a toggle
field which tells the analyzer to store or not to sfore the resource term that
caused the analyzer tc branch.

As the analyzer steps through the sequence instructions, it may repeatedly
branch to secondary branches because the first resource term was bypassed
(false) and the second "Else" resource term is qualified (true). With
Branches Taken set to Stored, both the state data values that caused the
secondary branches and the secondary branch are stored in memory.
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The Trigger Menu
Clear Trigger Field

Clear Trigger Field

The Clear Trigger field accesses a selection menu used to clear any
user-defined values present within the trigger condition. These user-defined
vaiues appear in the sequence levels and in the Resource Term display fields.

All The All option resets sequence levels, resource terms, and resource term
names to default settings.

Sequence Levels The Sequence Levels option resets all assignment fields
in the sequence levels to default. Custorn names assigned to the resource
terms wili rernain,

Resource Terms The Resources Terms option resets all assignment fields
for the resource terms to default.

Resource Term Names The Resource Term Names option resets all
custom names assigned to the resource terms to default.
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See Also

The Listing Menu

The Listing menu allows you to display data stored to memory during
state or timing analyzer measurements. The acquired data is
displayed in the order the analyzer placed the data into analyzer
memory and is grouped by label and in a selectable numeric base.
Labeled data from other analyzer machines can be interleaved into the
same display. You can access three kinds of markers:

e Pattern Markers

® Time Markers
e Statistics Markers

Listing Menu Map

The menu map on the next page illustrates all fields and the available
options in the Listing menu. The menu map will help you get an
overview as well as provide you with a quick reference of what the
Listing menu contains.

‘Interleaving State Listings" in chapter 10, Mixed Display Menu, for
more information on interleaving state data.
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The Listing Menu
Markers Field

Markers Field

The Markers field is used to access the markers selection menu. When this
field is selected, a marker selection menu appears with the choices available
for the present analyzer configuration.

State Analyzer Types

In a state analyzer with time and state count turned off in the Trigger menu,
only Pattern markers are available. With time count turned on, choices of
Pattern, Time, and Statistics markers become available. With States count
turned on, Pattern and States markers are available.

Timing Analyzer Types
In a timing analyzer you have marker choices of Pattern, Time, and Statistics.

Off

The Off selection turns marker operétions off. If a Stop measurement was
previously specified, and the Stop measurement criteria are met, the
measurement will stop even though the markers are off.
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Pattern Markers

When Pattern markers are selected, two markers labeled X and O
become available. These markers identify and mark unique bit
patterns in the data listing. Once the unigue bit patterns are marked,
they can be used as reference points or as criteria for a stop
measurement.

The markers are color coded for easy recognition in the data listing.
The X-marker is represented by a horizontal green line and the
O-mnarker is represented by a horizontal veliow line,

When a marker is positioned in the Listing menu, it is also positioned
in the Waveform menu

The fields associated with Pattern Markers are:

L

Find X-pattern / O-pattern Field
Pattern Ocewrrence Fields

From Trigger / Start / X Marker Field
Specify Patterns Field

Label/ Base Roll Field

Stop Measurement Field

Clear Pattern Field
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The Listing Menu
Find X-pattern / O-pattern Field

Find X-pattern / O-pattern Field

The Find X-pattern / O-pattern field is a toggle field. When selected, the
target of occurrence and trace start field assignments switches to the other
marker, In addition, when this field is selected, the data Hsting will shift so
the data marker will appear at center screen.
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The Listing Menu
Paitern Occurrence Fields

Pattern Occurrence Fields

The X-pattern and O-pattern oceurrence fields designate which pattern
oceurrence the marker is placed on. The range for the occurrence counter is
-8192 to +8192.

The occurrence field can be sel in two ways, When the field is selected one
tirne, it turns light blue and knob operation becomes the entry method. If the
field is selected a second time, a pop-up keypad appears and becomes the
entry method.

The reference point from which the occurrence counter starts is either the
trigger point, the start of the trace, or in the case of the O-marker, the
X-marker. If a negative cccurrence number 1s set, the analyzer will search for
pretrigger occurrences.
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The Listing Menu
From Trigger / Start / X Marker Field

From Trigger / Start / X Marker Field

The From Trigger/Start/X Marker field is used to access the selection pop-up
for the start point of the X and O marker occurrence counters.

The start points available for the green X-marker are either the trace start

point or the trigger point,

The start points available for the yellow O-marker are either the trace start

point, trigger point, or the X-marker.,

If the marker patlern can not be found, a message appears at the top of the
display indicating the search failed. If the O-marker is referenced from the
X-marker, and the X-marker is not found, the search for both markers wili fail.
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The Listing Menu
Specify Patterns Field

Specify Patterns Field

The Specify Patterns field appears only when the markers are set to Pattern,
When the Specify Patterns field is selected, a pop-up menu appears with
which you can assign the bit patterns for the X and O markers, the X and O
entering/leaving, and the Stop measurement criteria.
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The Listing Menu
Specify Patterns Field

X and O entering /leaving Fields (Timing only)

If the analyzer is configured as Timing, the X and O pattern markers are
placed at either the beginning of the pattern oceurrence {entering) or at the
end of the pattern occurrence (leaving). When the entering/leaving field of
either X or O markers is selected, it toggles between the two choices.
Whichever choice you toggle the field to, the pattern you place in the pattern
display field will apply to that choice.

X marker and O marker Fields (State only)

If the analyzer is configured as State, X marker and O marker fields replace
the X and O entering/leaving fields. The pattern you place in the pattern
display field will apply to the marker labeled at the left.
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The Listing Menu
Specify Patterns Field

Pattern Display Fields

The pattern display field displays the alphanumeric bit pattern specified for
each X and O marker in all designated labels. The bit pattern is displayed in
the same numeric base and same order as the data listing. When the pattern
display field is selected, a pop-up keypad appears which is used to sef the bit
pattern.

When there are more labels assigned than can be displayed in & single screen,

the pattern display fields are rolled back on screen by selc:ctmg the
Label/Base roll field and scrolling with the knob.
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The Listing Menu
Label / Base Roii Field

Label and Base Fields

The Label and Base fields show up together in all menus except the Format
and Configuration menus. When a new label is assigned, a base field is
automatically assigned to that label.

Label Field Labels in the Specify Patterns menu will be displayed
throughout the analyzer as they were assigned in the Format mernu.

To reorder currently displayed labels, select the label you want to move, then
from the selection menu that appears, choose the label you want to switch
positions with,

Base Fieid The function of the Rase field is the same in 8ll menus. To

change the numeric base, select the base field, then choose the desired base
from the selection menu.

Label / Base Roll Field

The roiling function is the same for all items that are stored offscreen. For
more information on rolling labels, base, and pods, refer to "Labels
Assignment" in the "Cormmon Modute Operations” chapter of the HP 165008
User's Reference for complete information.
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Stop Measurement Field

Stop Measurement Field

The Stop measurement function allows you to specify a condition which
stops the analyzer measurement during a repetitive run. If two analyzers are
configured, both analyzers will stop when either specified stop condition is
satisfied.

When the Stop measurement field is selected, a Stop measurement type
menu appears. Depending on the analyzer configuration, you have the
choices of Off, X-0, and Compare.

Off

The Off selection turns all Stop measurement operations off. 1f the Stop
measurement operation is not turned off and the stop criteria are met, the
measurement will stop even though the markers are set to other types or
turned off.
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Stop Measurement Field

X-0

The X-0 option is available in the timing analyzer and in the state analyzer
with its count set to Time. When X-0 is selected, a repetitive run is stopped
when a comparison of the time pericd between the X and O markers and one
of the following time period options is true:

Less Than X-0O time must be less than the tire value that vou specify in the
Time field.

Greater Than X-O time must be greater than the time value that you
specify In the Time field.

In Range X-O pattern must be within the time range value that you specify
in the two Time fields.

Not in Range X-O pattern must not be within the time range value that you
specify in the two Time fields.
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The Listing Menu
Clear Pattern Field

Clear Pattern Field

The Clear Pattern field is used to reset the X and O Marker pattern dispiay
fields to default (dor't care = X). The Clear Pattern field accesses a selection
menu with the choices of All, X pattern, or O pattern.
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Time Markers

Time markers are indicators located in the data listing that are used as
reference marks to obtain time values between markers or between
each marker and the frigger point.

In a state analyzer, time markers become availabie only when the
Count field is set to Time in the Trigger menu.

The markers are color coded for easy recognition. The X-marker ig
represented by a horizontal green line and the O-marker is
represented by a horizontal yellow line.

If pattern markers have been assigned, the time markers will be
placed initially at the same locations in the data listing. Set values for
tirne markers with the following fields:

o Trig to X / Trig to O Fields

616




The Listing Menu
Trig te X/ Trig to 0 Fields

Trig to X / Trig to O Fields

The Trig to X and Trig to O fields are both display fields and configuration
fields. Set the marker position by selecting the fields, then, after the fields
turn light blue, rotating the knob . You can also set marker position by
selecting the light blue field a second time and entering a value with the
pop-up keypad.,

The Trig to X and Trig to O fields dispiay the time between the trigger poing
and the marker.

X to O Display Field

The X to O dispiay field is & "read only” field that displays the time hetween
the X and O markers. As the X and O markers are changed, the display
changes accordingly.
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Statistics Markers

After you have assigned patterns to the X and O markers, statistical
mformation is available when you sef markers to Statistics. The logic
analyzer displays the following informatior:

¢ Number of valid runs (runs where Pattern markers were able to be
placed on specified patterns).

¢ Minimum time between the X and O Pattern markers.

¢ Maximum time between the X and O Pattern markers,

e Average time between the X and O Pattern markers.

In a state analyzer, Statistics markers become available only when the

Count field in the Trigger menu is set to Time,

The markers are color coded for easy recognition in the data listing.
The X-marker is represented by & horizontal green line and the
O-marker is represented by a horizontal yellow line.
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Trig to X/ Trig to O Fields

Statistics are based on the time between the X and O markers,
therefore both markers must be found before valid statistical

information is displayed.

In repetitive run mode, the display is updated each time a valid run
occurs unti you selecst Stop. If you select Run after selecting Stop,
the statistics continue o update without foss of information.

In single run mode, each time you select Run an additional valid run
will be added to the data and the statistics will be updated. This
process continues unless vou change the placement of the X and O

Pattern markers between runs.
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The Listing Menu
Data Roli Field

Data Roll Field

The column of numbers at the far left represents the location of the acquired
data in the state analyzer’s memory. The numbered positions are also known
as the state locations and are relative to the trigger state location. The
column of state location along with its data can be rolled to display other data
by using the data roll field.

The data roll field is the small rectangular box located in the middie of the
state location column, The data roll field is used to either roll the data listing
or to select an exact state for display. When the data roll field is light blue,
the knob is active and can roll data in either direction.

If you touch the data roll field when it is light blue, a pop-up keypad appears
for the number of an exact state. When the pop-up keypad is used, the data
listing shifts, leaving the selected state in the light blue data roll box.
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The Waveform Menu

Use the Waveform menu to view state or timing data in a format
similar to an oscilloscope display. Data is displayved with the
horizontal axis representing either states (if operating in state mode)
or time (if in timing mode) and the vertical axis representing logic
highs and lows. In state mode, the analyzer displays state data in
reference to the trigger point with the horizontal resolution being
states per division. In timing mode, the analyzer displays timing data
in reference to the trigger point with the horizontal resolution being
time per division. The Waveform Menu includes the following controls
and markers:

® Basic Controls

Pattern Markers
Time Markers
Waveform Display

-

Waveform Menu Map

The following menu map illustrates all fields and the available options in the
Waveform menu. The menu map will help vou get an overview as well as
provide you with a quick reference of what the Waveform menua contains.
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Basic Controls

The basic controls on the initial Waveform screen let you configure
this display using the following controls:

*

Acquisition Control Field

Accumulate Field

States Per Division Field (Staie only)
Seconds Per Division Field (Timing only)
Delay Field

Sample Period Display (Timing only)
Markers Field




The Waveform Menu
Acquisition Controf Field

Acquisition Control Field

The function of the Acquisition Control field in the Waveform menu is the
same as in the Trigger menu. Refer to the "Acquisition Control Field" in
chapter b, "The Trigger Menu” for complete details.
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The Waveform Menu
Accumulate Field

Accumulate Field

The Accumulate field controls whether old data is cleared or displayed with
new data. The Accumulate field will toggle On/Off. When Accumulate is on,
the analyzer displays the data from a current acquisition on top of the
previously acquired data.

The time at which the old data is cleared depends on whether the analyzer is
run in Single or Repetitive mode. In Single, new data will be displayed on top
of the old each time the Run field is selected. In Repetitive moede, data is
cleared from the sereen only when you start a rin affer stopping an
acquisition with the Stop field.

1f you leave the Waveform menu or pop up a menu over the waveform
display, any accumulated display data is lost and the accumulation process
starts gver.
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The Waveform Menu
States Per Division Field (State anly)

States Per Division Field (State only)

When you sei the analyzer Type field in the Configuration menu to State, the
analyzer uses external clocks from the system under test. In this mode, the
X-axis of the waveform display is measured in states per division.

Use the states/Div field to select the states per division resolution of the
X-axis. You can specify between 1 and 500 states per division by touching
the states/Div field and rotating the knob or by touching the states/Div field
twice and using the pop-up keypad. By adjusting the states/Div, you can
zoom in to view & desired part of the display.
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The Waveform Menu
Seconds Per Division Field (Timing only)

Seconds Per Division Field (Timing only)

When you set the analyzer Type field in the Configuration menu to Timing,

the analyzer uses its own internal clock. In this mode, the X-axis of the
waveform digplay is mesasured in seconds per division (sec/Div).

Use the sec/Div field to select the seconds per division resolution of the
X-axis. The range of the sec/Div fleld is 1 ns/Div to 1.0 ks. You set the

sec/Div field either by touching the sec/Div field and rotating the knob or by

touching the sec/Div field twice and then using the pop-up keypad.
When using the knob to set the sec/Div, the value will change in a 1-2-B

sequence. By adjusting the sec/Div, you can zoom in to view a desired part of
the display.
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The Waveform Menu
Delay Field

Delay Field

Bepending on the analyzer configuration, a positive or negative delay
measured in either states or time can be set. The Delay field aliows you to
scroll the data and place the display window desired at center screen.
Changing the delay will not affect the next data acguisition unlessitisa
timing analyzer and the acquisition mode is automatic.

The delay range of a timing analyzer is from -2500 seconds to + 2500
seconds. The delay range of a state analyzer is from 8192 states to +8192
states,

H vou want to move the display window to view data Jocated off screen to the

right, enter a positive delay. If you want to move the display window to view
data located off screen o the left, enter a negative delay.

You can enter a delay using the knob by selecting the Delay field once, which
turns it light blue, and then turning the knob. If you select the Delay field a

second time, when it is light blue, a pop-up keypad appears which enables
you to enter an exact number.
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The Waveform Menu
Sample Period Dispiay {Timing only}

Sample Period Display (Timing only)

The Sampie period digplay only appears in a timing analyzer. A sample

period is the interval of {ime between new data samples. Every time a new
sample is taken, the analyzer updates the measurement.

The Current Sample period display is the sample period used for the last

acquisition. The Next Sample period is the new sample period to be used at
the next acquisition. If the acquisition mode is set to automatic, changing the

sec/Div or delay will affect the sample period for the next acquisition.
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The Waveform Menu
Sample Period Display (Timing only)

Timing waveforms are reconstructed with respect to the sample period. A
shorter sample period puts more sample points on the waveform for 2 more
aceurate reconstruction, but alse filils memory quicker.

If the sec/Div is changed resulting in a change in the next sample period, you
must run the analyzer again before the current sample period display is
updated.
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The Waveform Menu
Markers Field

Markers Field

The Markers fieid is used to access the markers selection menu. When the
Markers field is selected, a marker selection menu appears with the marker
choices available under the present analyzer configuration,

State Analyzer Markers

In a state analyzer with time and state count turned off in the Trigger menu,
only Pattern markers are available. With time count turned on, choices of
Pattern, Time, and Statistics markers become available.

With states count turned on,Pattern and State markers are available.

Thning Analyzer Markers
In & timing analyzer you have marker choices of Pattern, Time, or Statistics.

Off

The Off selection turns marker operations off. If a Stop measurement was
previously specified and the Stop measurement criteria are met, the
measurement will stop even though the markers are off.
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Pattern Markers

When Patfern markers are selected, two markers labeled X and O
beceme available which you can use to identify and mark unique bit
patterns in the waveform display. Once the unigque bit patterns are
marked, you can use them as reference points or as criteria for a stop
measurement.

The markers are color coded for easy recognition in the waveform
display. The X-marker is a vertical green line, and the O-marker is a
vertical yellow line. In addition each marker is labeled at the bottom
of the display. When a marker is positioned in the waveform display,
it is also positioned in the data listing display. You control pattern
markers with the following fields:

& X-pat / O-pat Cccurrence Fields

¢ From Trigger / Start / X Marker Field

e X to O Display Field (Timing only)

e Center Screen Field

s Specify Patterns Field

¢ X and O entering / leaving Fields (Timing only)

¢ Pattern Display Fields

¢ Label and Base Fields

¢ Label / Base Roll Field

e Stop Measurement Field

& Clear Pattern Field
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The Waveform Menu
X-pat / O-pat Occurrence Fields

X-pat / O-pat Occurrence Fields

The X-pattern and O-pattern occurrence fields designate which pattern
occurrence the marker is placed on. The range for the occurrence counger is
from -8192 to +8192,

The occurrence field can be set in two ways. When the field is selected one
time, it turns light blue and the knob becomes the entry method. If the field
is selected a second time, a pop-up keypad appears and becomes the entry
method.

The reference point from which the occurrence counter starts is either the
{rigger point, the start of the trace, or in the case of the O marker, the X
marker. If a negative number is set, the analyzer will search for pretrigger
OCourrences.
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The Waveform Menu
From Trigger / Start / X Marker Field

From Trigger / Start / X Marker Field

The From Trigger/Start/X Marker field is used to access the selection pop-up
for the start point of the X and O marker cccurrence counters.

The start points available for the green X-marker are either the trace start
point or the trigger point,

The start points available for the yellow O-marker are the trace start point,
the trigger point, or the X-marker.

If the marker pattern can not be found, a message appears at the top of the
display indicating the search failed. If the O-marker is referenced from the
X-marker, and the X-marker is not found, the search for both markers will fail.
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The Waveform Menu
X to 0 Display Field (Timing oniy)

X to O Display Field (Timing only)

The X to O display field only appears when the analyzer is configured as
Timing. The X to O display field shows the time between the X and O
markers.
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The Waveform Menu
Center Screen Field

Center Screen Field

The Center Screen field accesses a menu which allows you to pasition the
marked points of the waveform display relative to the center of the waveform
display.

About Trigger The About Trigger selection is the default position. This
choice will position the trigger at center screen.

About X Marker This choice adjusts the delay to position the X-Marker at
centler screen.

About O Marker This choice adjusts the delay to position O-Marker at
center screen.

About X & O This choice adjusts the sec/Div to allow both X and O markers
to be displayed simuitaneously.

About Start This choice adjusts the delay to position the start of the data
record at the center of the screen.

About End This choice adjusts the delay to position the end of the data
record at the center of the screen.

[ 1M Sampte LA C } ( Haveform 2 ;

Hooumulate ] d-pat { from
arr ! 2 Trigger

| Center
i . Screen

| .
J
: S, 5 & 1 i o ey
states/liy Gelay i Parkars E fhout Trigaer Seursh
5 5 Fattern | E =EUTED
SO é ‘ | £ ADOUL X Merker
SERUNT s ,— ahput B Harkep | T
SEOUMT 2 - -
Abmut ¥ & A
SLOUNT 3 .
BEALET 4 Abeul Start
BUOINT o : g abayt Eng
SOMLNT & :
SUOUNT 7
Center Screen Field

7-18




The Waveform Menu
Specify Patterns Field

Specify Patterns Field

The Specify Patterns field only appears when the markers are set to Pattern,
When the Specify Patterns field is selected, 2 pop-up menu appears with
which you can assign the bit patterns for the X and O markers, the X and O
entering/leaving, and the Stop measurement criteria.
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The Waveform Menu
Specily Patterns Field

X and O entering / leaving Fields (Timing only)

In a timing analyzer, the X and O paitern markers are placed at either the
beginning of the pattern occurrence (entering) or af the end of the pattern
occurrence {Jeaving). When the entering/leaving field of either X or O
markers is seiected, it will toggle between the two choices.

Which ever choice you toggle the fleld o, the pattern you place in the pattern
display field will apply to that choice.

X marker and O marker Fields (State only)

In a state analyzer, X-marker and O-marker fields replace the X and O
entering/leaving fields. The pattern you place in the pattern display field will
apply to the marker labeled at the left.
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The Waveform Menu
Specify Patterns Field

Pattern Display Fields

The pattern display field displays the alphanumeric bit pattern specified for
each X and O marker in all designated labels. The bit pattern is displayed in
the sarme numeric base and in the same order as the data listing. When the
patiern display field is selected, a pop-up keypad appears which you can use
to set the bif pattern.

When there are more labels assigned than can be displayed in a single screen,

the pattern display fields are rolled back on screen by the Label/Base roll
field. '
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The Waveform Menu
Label / Base Roll Field

Label and Base Fields

The Label and Base fields show up in all menus except the Format and
Configuration: menus. When a new label is assigned, a base field is
automatically assigned to that label.

Label Field Labels in the Specify Patterns menu are the same labels
assigned in the Format menu. These labels will be displayed throughout the
analyzer as they were assigned in the Format menu.

Fo reorder currently displayed Labels, select the label you want to move,
then from the selection menu that appears, choose the label you want to
switch positions with.

Base Field The function of the Base field is the same in all menus. To
change the numeric base, select the base field, then choose the desired base
from the selecfion menu.

Label / Base Roll Field

The function of the Label and Base roli field is the same in all menus. The

rolling function is the same for all items that are stored off screen. For more
information on rolling fabels, base, and pods, refer to "Labels Assignment” in
the "Common Module Operations" part of the AP 165008 User’s Reference.
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The Waveform Menu
Stop Measurement Field

Stop Measurement Field

The Stop measurement function allows you to specify a condition which
stops the analyzer measurement during a repetitive run. Whern the Stop
measurement fleld is selected, a Stop measurement type menu appears.
Depending on the analyzer configuration, you have choices of Off and X-0.

Off

The Off selection turns all Stop rmeasurement operations off. ¥ the Stop
measurement operation is not turned off and the Stop measurement criteria
are met, the measurernent will stop even though the markers are set to other

types or are turned off.
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The Waveform Menu
Stap Measurement Field

X-0

The X-0 option is available in the timing analyzer and in the state analyzer
with its count set to Time. When X-0 is selected, a repetitive run is stopped
when a comparison of the time period between the X and O markers and one
of the following time period options is true:

Less Than X-O time must be less than the time value that you specify in the
Time field.

Greater Than X-0 time must be greater than the time valae that you
specify in the Time field.

In Range X-0 patiern must be within the time range value that you specify
in the two Time fields.

Not in Range X-0O pattern must not be within the time range value that you
specify in the two Time fields.
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The Waveform Menu
Clear Pattern Field

Clear Pattern Field

The Clear Pattern field is used to reset the X and O Marker pattern display
fields back to default (don’t care = X). The Clear Pattern field accesses a
selection menu with the choices of All, X pattern, or O pattern,
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Time Markers

Time markers are indicators located in the waveform display that are
used as reference marks to obtain time values between markers, or
between each marker and the trigger point.

In a state analyzer, Time markers only become available when the
Count field is set to Time, in the Trigger menu.

The markers are color coded for easy recognition in the waveform
display. The X-marker is represented by a vertical green line and the
O-marker is represented by a vertical yellow line. In addition, both
markers are labeled at the bottom of the display.

If Pattern markers are assigned, the Time markers are initially placed
at the same locations in the data listing.

Time markers have two fields for controel and display:

e Trig to X/Trig to O Fields
¢ Marker Label/Base and Display
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The Waveform Menu
Trig to X/ Frig to O Fields

Trig to X / Trig to O Fields

The Trig to X and Trig to O fields display the time between the trigger point
and the marker. They are also used to position the markers with reference to
the vertical red trigger line.

Set the marker position by selecting the Trig to X and Trig to O fields, then,
after the fields turn light blue, rotate the knoeb. In addition, values can be
entered by selecting the light blue field a second time, then using the pop-up
keypad that appears.

X to O Field

In a state analyzer configuration, the X to O field is a "read only" field that
displays the difference between the X and O markers. Asthe Xand O
markers are changed, the display changes accordingly.

In a tirang analyzer configuration, the X to O field can be selected and set. If
this field is changed, both X and O markers will move simultaneously with the
relative difference remaining unchanged.
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The Waveform Menu
Marker Label / Base and Display

See also

Marker Label / Base and Display

The label field displays the label name for which the X and O marker values
are assigned. To display other labels, select the label field and choose the
new label from the selection menu that appears. Only pre-assigned labels are

.available in the label selection menu.

The base field underneath the label field displays the numeric base of the
marker values. To change the numeric base, select the hase field, then
choose the desired base from the selection menu. Bit patterns where the
markers are currently placed, appear next to the appropriate marker.

"Labels Assignment” in the "Common Module Operations" part of the
HP 165008 User’s Reference for complete information on assigning labels.
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Statistics Markers

After patterns are assigned to the X and O markers, statistical
information is available when you set the markers to Statistics. The
logic analyzer displays the following information:

¢ Number of valid runs (runs where Pattern markers were placed on
specified patferns).

s Minimum time between the X and O Pattern markers.

e Maximum time between the X and O Pattern markers.

® Average time between the X and O Pattern markers.

In a state analyzer, Statistics markers only become available when the

Courtt field is set to Time, in the Trigger men.

The markers are color coded for easy recognition. The X-marker is
represented by a vertical green line and the O-marker is represented
by a vertical yellow line. In addition, both markers are labeled at the
bottom of the display.
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The Waveform Menu
Marker Label / Base and Display

The statistics generated are based on the time between the X and O
markers. Both markers must be found before valid statistical
information in displayed.

In repetitive run mode, the display is updated each time a valid run
occurs until you press Stop. If you press Run after pressing Stop, the
statistics continue to update without loss of information. All
statistical information can be cleared at any time by selecting the
Reset Statistics field.

In single run mode, each time you press Run an additional valid run
will be added to the data and the statistics will be updated. This
process continues unless you change the placement of the X and O
Pattern markers between runs.
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Waveform Display

The waveform display area of the Waveform menu displays state and
timing waveforms for labels assigned in the Format menu. If the
Waveform menu is from a state analyzer, the display is state
waveforms. If the Waveform menu is from a timing analyzer, the
display is timing waveforms.

Selecting waveforms for display, and modifying or deleting waveforms
is identical for both state and timing waveforms. This area also
accesses the following fields used to select, delete, or modify
waveforms:

¢ Display Location Reference Line

¢ Blue Bar Field

¢ Channel Mode Field

¢ Module and Label Fields

¢ Action Insert/Replace Field

¢ Delete and Delete All Fields

o Waveform Size Field

Only waveforms with thetr bits assigned in the Format menu can be
displayed. Each waveform is a member of a set of waveforms grouped
under a label. The label name you assign in the Format menu is the
label name that appears in the Labels selection list.
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The Waveform Menu
Display Location Reference Line

Display Location Reference Line

At the bottom of the Waveform menu is a reference line that displays the
relative location: of the display window, the markers, and the trigger point
with reference to the total memory.

Total memory is represented by a horizontal dotted line. The display window
is represented by an overlaid solid line. The markers and trigger point are
represented by an X, O, and t, all of which are located below the dotted line.
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The Waveform Menu
Blue Bar Field

Blue Bar Field

The blue bar on the left side of the waveform display is both a display and
configuration field. After all desired waveforms are configured for display,
they are listed in the blue bar. If there are more waveforms than can be
displayed, you can scroll through the list by selecting the dark blue bar, and,
after it turns light blue, by turning the knob.

If the blue bar is already light blue, just turn the knob. i the blue bar is
selected when it is light blue, the Waveform Selection menu appears. Use
this menu to configure the waveform display.
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The Waveform Menu
Blue Bar Fiald

When the Waveform Selection pop-up menu appears, you can select which
waveforms are displayed, replaced, or modified. You can display up to 24

waveforms on screen at one time.,

Single waveformms or all waveforms under a label can be displayed or turned
off. How the waveform bits are assigned for display depends on what

Channel Mode is currently selected.

[ ssmple e £ ] { Heverorm o | (Asg, Controll (i'rmt) (

Hun

4,0 ne
4,000 ne

Current Sample Period
fedt Sample Paried

documuliate
ey

Canter
Soreen

)
J

( Meriers | woquisition Time
ofr 2% Apr 1984 1201824

seniv i
BUl ng

TOOUNT O X
Havelferm Setaction

TOUNT - ] .

TEOUT 1 Hodule Chsanel Mode Action DMEL“E Delete

roount 2 {SHETICECEN | Soousntial Irzert TUUHE s

TEOURT 3 Labels Haveform Size
Best Fit

ToouRt 4 | yegunT :

TROUNT &

TCOUNT 8 e,

TRAINT T l lone

Waveform Selection Menu

T-34




The Waveform Menu
Channel Mode Field

Channel Mode Field

The Channel Mode field selects the method by which waveform labels are
inserted into the display. All inserted labels are placed below the cursor in
the blue bar field. When the Channel Mode field is selected, a selection menu
appears with the choices below.

Sequential

The Sequential mode inserts all channels from the selected label in order
starting below the white cursor.

Individual

The Individual mode ingerts selected channels from a label’s channel
selection list. The channel selection list appears when a label name is
selected. Channels are inserted starting below the white cursor,
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The Waveform Menu
Channel Mode Fieid

Overlay

The Overlay mode inserts all bits of a label in a single waveform to form a
composite waveform label. The on screen indication for the Overlay mode is
*All" following the label name.

Viewing State Data in Overlay Mode

When all assigned waveforms in a label are overlaid, the value of the data is
displayed to the right of each new transition in the waveform display.

If the sec/Div is set to view a Jarge increment of time, or the waveform scaling
is set to small or medium, the state data readout will not fit between
transitions. To display the state data readouts within the waveform, expand
the sec/Div and use the large waveform setting. If symbeols are assigned to
represent data values, the symbol is displayed.
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Module and Label Fields

Module and Label Fields

If there are multiple timing or oscilloscope modules installed in the
mainframe, this field will appear in the menu, and waveforms from the other
modules can be displayed in the waveform menu. The Module field accesses
a selection list that contains the modules installed in the mainframe that are
configured in a Group Run and that have timing or oscilloscope waveforms,
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The Waveform Menu
Action Insert/Replace Field

Action Inseﬁ;/Repiace Field

Use the Action field to insert a label or channe} into the dispiay or replace a
label or channel.

Insert will append the selected label or channel to the end of the list of
displayed labels.

To replace one waveform with another, use the knob to position the cursor
on the waveform you wish to replace. Touch the Action Insert field to toggle
it to Action Replace. Then select the label that will replace the old label.
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The Waveform Menu
Delete and Delete All Fields

Delete and Delete All Fields

Usge the Delete field to delete single channels within the group of displayed
waveforms. To delefe any single channel, first highlight the desired channel
by placing the cursor on the channel, then select the Delete field.

You can delete all currently displayed waveforms by selecting Delate All, then
by selecting Continne.
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The Waveform Menu
Waveform Size Field

Waveform Size Field

The Waveform Size field accesses a selection menu which contains choices
that scale the displayed waveforms to different sizes. Use this feature to
increase the number of waveforms in the display or to make viewing better
for just a few.

Best Fit

When Best Fit is used, the analyzer picks the largest font, either small,
medium, or large, that allows all waveforms to be displayed.

Small
The srmall font will allow 24 waveiforms displayed.

Medium
The medium font will allow 16 waveforms displayed.

Large
The large font will allow & waveforms displayed.
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The Chart Menu

State Chart is a software post-processing feature that provides the
ability to build X-Y graphs of label activity using state or timing data.
The Y-axis always represents data values for a specified label. You
can select whether the X-axis represents states (ie. rows in the Listing
menu) or the data values for another label.

Chart Post-Processing Features

& When the X-axis ig set to State, X and O markers are available
which can be used to search for specific data patterns, document
time intervals of interest in timing mode, and gather statistics on
the time between specific patterns in timing mode.

s Marker placement is synchronized with the Listing and Waveform
menus.

® Anaccumulate mode is available that allows the chart display to
build up over several runs.

e You can set a range of data to plot which scales both the axes to
selectively view only data of interest.

® You can generate XY plots of Label versus Label or Label versus
State.
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The Chart Menu

Label Value Versus Label Value Charts

When labels are assigned to both axes, the chart shows how one label
varies in relation to the other for a particular trace record. Label
values are always plotted in ascending order from the bottem to the
top of the chart and in ascending order from left to right across the
chart. Plotting a label against itself will result in a diagonal line from
the lower left to upper right corner. X and O pattern markers are
disabled when operating in the label versus label mode.

Label Value Versus States Charts

The Label value versus State chart is a graph of label activity versus
the memory location in which the label data is stored. The label value
is plotted against successive analyzer memory locations.

Chart Menu Map

The following menu map illustrates all fields and the available options

in the Chart menu. The menu map will help you get an overview as '
well ag provide you with a quick reference of what the Chart menu
contains.
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Chart Menu Map
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The Chart Menu
The Y Markers

The Y Markers

Y1 and Y2 Fields

The Y1 and Y2 markers are used for rescaling data on the vertical axis.
Assigning values to these fields can be accomplished in either of two ways.
When the field is selected the first time, it turns light blue and operating the
knob will change the ¥ marker value, If the field is selected a second fime, a
pop-up keypad appears and becomes the entry method for the Y marker
value. The Y1 and Y2 markers may be used o zcom in on data of inferest in
the vertical range. To do this, touch the Rescale field, then select "between Y
axis markers." For more inforrmation on rescaling data, refer to the "Rescale
Field" section later in this chapter.

Y Markers Axis Control Feld
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Y Markers for Rescaling the Vertical Axis
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The Chart Menu
The X Markers and the Markers Field

The X Markers and the Markers Field

The Markers field is used fo access the markers selection pop-up. When the
Markers field is selected, 2 marker selection pop-up menu appears which is
used to select Sample or Pattern in state mode, and Sample, Pattern, Time or
Statistics in timing mode.

Sample

The S8ample selection turns X and O marker operations off, and enables the
X1 and X2 markers. The data values at the X1 and X2 markers are
automatically dispiayed to the right of the Marker field when charting label
versus state. Data between the X1 and X2 markers may be rescaled. For
more information on rescaling, refer to the "Rescale Field" later in this
chapter.

If a Compare Stop measurement is specified in the Stop measurement field,

and the Stop measurement criteria are met, the measurement will stop even
though the Markers are set to Sample. However, an X-0O Stop measurement
will not cormplete if Markers are set to Sample,

Markers field
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The Chart Menu
Pattern

X1 and X2 Fields (Markers Sample mode only}

The X1 and X2 markers are used for displaying and rescaling specific data
values. Assigning values to these fields can be accomplished in either of two
ways. When the field is selected the first time, it turns Hght blue and
operating the knob changes the value. If the field is selected a second time, a
pop-up keypad appears and becomes the enfry method. The X1 field
positions the green X-axis marker and the X2 field positions the yellow X-axis
marker. You can zoom in on the data between the X1 and X2 markers by
selecting the Rescale Field and selecting "between X axis markers.” For more
information on rescaling data, refer to the *Rescale Field” section later in this
chapter.

Pattern

When Pattern is selected, two markers labeled X and O become available.
Pattern markers identify and mark unique bil patterns in the data. Once the
unique bit patterns are marked, they can be used as reference poinds or, in
timing mode, as criteria for a stop measurement.

Find X-pattern / Find O-pattern Field

The Find X-pattern / Find O-pattern field is a toggle field which is used to
select the X or O marker for setup. The marker criteria set will be assigned
to the pattern marker that is designated in this field. To assign marker
criteria to the other marker, the other pattern marker must be designated in
this field.

Occurrence Field

The occurrence field for both the X and O markers designates which pattern
oceurrence the marker is placed on. The maximum numeric value in the
occurrence field is limited only by the total number of samples allowed by the
memory configaration.

The occurrence field can be set in two ways. When the field is selected one
time, it turns light blue and knob operation hecomes the entry method. if the
field is selected a second time, a pop-up kevpad appears and becomes the
entry method.

The reference point {rom which the counting of occurrences starts is either
the trigger point, the start of the trace, or in the case of the O-marker, the
X-marker,




The Chart Menu
Pattern
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From Trigger / Start / X Marker Field

The from Trigger/Start/X marker field is used to define the search start point
of the X and O markers,

The start points for the green X marker are either the trace start point or the
trigger point.

The start points available for the veliow O marker are either the trace start
point, trigger point, or the X marker.
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Specify Patterns Field

The Chart Menu
Pattern

When the Specify Patterns field is selected, a pop-up menu appears that is
used to assign the bit patierns for the X and O markers, the X and O

entering/leaving (timing mode only), and the Stop measurement criferia.
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X and O entering / leaving (Timing mode only)

The X and O entering/leaving fields appear in the Timing mode only. The X
and O pattern markers are placed at either the beginning of the pattern
occurrence {(entering) or at the end of its occurrence (Jeaving), When the
entering/leaving field of either the X or O marker is selected, it will toggle
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The ChartMenu
Pattern

Pattern Display Field

The pattern display field displays the alphanumeric bit pattern specified for
each X and O marker for all degignated labels. The bit pattern is displayed in
the same numeric base as i the Frigger menu. When the pattern display

field is selected, a pop-up keypad appears which is used to set the bit pattern,

When there are more labels assigned than can be displayed in a single screen
the pattern display fields not shown can be rolled back onscreen by using the
Label / Base roll field.

t

Clear Pattern

The Clear Pattern field gives you access to quickly clearing the X pattern,
the O pattern, both X and O at once, or canceling your Clear Pattern request
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The Chart Menu
Pattern

Label and Base Fields

The Label and Base fields show up together in all menus except the Format
menu. When a new label is agsigned, a base field is automatically assigned to
that label,

Label Field Labels in the Listing menu are the same labels assigned in
the Format menu. These labels will be displayed throughout the analyzer
as they were assigned in the Format menu. For a complete definition of
label assignment and modification, go to "Label Assignment Fields" in the
Formal menu chapter.

Base Field The function of the Base field is the same in most menus.

Label/ Base Roll Field
The function of the Label and Base roll field is the same in all menus.
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The Chart Menu
Pattern

Stop Measurement Field (Timing and State Compare modes only)

The Stop measurement function allows you to specify a condition which
stops the analyzer measurement during a repetitive run.

When the Stop measurement field is selected, a Stop measurement type
selection pop-up appears with the choices of Off, X-O, or Compare.

Off
The Off selection turns all Stop measurement operations off.

If a Compare Stop measurement is specified in this field, and Stop
measurement criteria are met, the measurement will stop even though the
Markers are set fo Sample. An X-O Stop measurement will not complete if
Markers are set to Sample.

Stop measurement selection menu
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The Chart Menu
Pattern

X-0 (Timing mode only)

The X-0 is the time between the X and O markers. During a repetitive run,
the X-0 is compared to a selectable time value which uses one of the
following four options. If a match is found, the repetitive run is terminated.

Less Than X-0 time rmust be less than the time value that you specify
in the Time field.

Greater Than X-0O time must be Greater than the time value that you
specify in the Tirne field.

In Range X-O patfern must be within the fime range value that vou
specify in the two Time fields.

Not in Range X-O pattern must not be within the time range value that
you specify in the two Time lelds.

X-0field X-0 selection menu
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The ChartMenu
Pattern

Compare

For this choice to appear, Compare Memory must be enabled in the
Configuration menu. When Compare is selected, a repetitive run will be
terminated when a comparison of data in the Listing menu and the data and
criteria in the Reference listing matches an equality selection. The equality
selection is set from the Equal/Not Equal selection pep-up menu.

Equal The data and compare criteria in the Compare menu must be
equal to the data in the Listing menu.

Not Equal The data and compare criteria in the Compare menu must
not be equal to the data in the Listing menu.

Compare field Compare pop-up menu
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The Chart Menu
Pattern

Search Field

The Search field initiates a search through the acquisition data for the
specified occurrence of the user-defined X and O bit patterns. During the
search, the Search field turns red and becomes the Cancel Search field unti
the search is finished. For mere information on specifying bit patterns, refer
to "Specify Patterns Field" section later in this chapter.

Center Screen Field

The Center Screen field is used to reposition the center of your display
around the trigger, the X marker, the O marker or the X & O markers. This
allows you to quickly move through the chart display to the events of interest.

Center Screen pop-up menu
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The Chart Menu
Rescale

Rescale

The Rescale field is used to scale the sampled states based on the position of
the Y1, ¥Z, X1 and X2 axis markers. To zoom in on a section of the displayed
chart data, position the markers around the area of interest. When the
Rescale field is selected, the pop-up menu allows you to choose rescaling
between the X axis markers, the Y axis markers, between X&Y axis markers,
Full Scale, or Cancel.

Between X axis markers This selection will rescale data on the
horizontal X axis based on the positions or settings of X1 and X2. At the
end of the rescaling operation, the X1 rarker will reside at the far left
side of the display screen and the X2 marker will reside at the far right
side of the display.

Between Y axis markers This selection will rescale data on the
vertical Y axis based on Y1 and Y2 settings. At the end of the rescaling
operation, the Y1 marker will be positioned at the far top of the display
screen and the Y2 marker will be positioned at the far bottom of the
display.

Between X&Y axis markers This selection will execute both X and Y
markers operations as discussed above, resulting i: the rescaling of both
the horizontal and vertical axes.

Rescale pop-up menu
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The Chart Menu
Rescale

Full Scale This selection will rescale the horizontal and vertical axes so
that all data samples are charted in the XY chart window. Seleting Full
Scale will overwrite Y1, Y2, X1 and X2 settings, in addition to the Axis
Controi Ranges specified in the Axis Control pop-up menu.

W
| Replotting Full Scate can take minutes to compiete. To cancel plotting, touch
the red Cancel field at the bottom right of the display screen.

Cancel The Cancel selection allows you to exit this pop-up menu
without changing the current scaling.




The Chart Menu
Axis Control Field

Axis Control Field

Touching the Axis Control field causes a pop-up menu, Chart axis contrels, to
appear. In this menu, you specify the relation to be charted and the
boundaries for the chart. The vertical Y-axis will always be a label. The
available labels are those which vou defined in the Format menu. The
horizontal X-axis can be one of the same labels available for the Y-axis or it
can be sample memory locations.

"XY Chart of" Field (Y-axis Label)

The Y-axis label field is just to the right of "XY Chart of" text, To specify a
vertical axis label, touch the Y-axis Label field then select the desired labe)
from the label list pop-up menu. The label choices are the labels that were
defined in the state Format menu.

The values charted are the acquired data value represented by that label, in
the number base selected in the Axis Control menu. The placement of the
label data on the chart is determined by the scaling of the two axes. You
select values for the axes scaling in the X-axis and Y-axis fields found in the
Axis Control menu.

Y axis label field Base fieid
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The Chart Menu
Axis Contrel Field

"vg." State/Label Field (X-axis)

The X-axis can represent a label’s value or sample location. The X-axis
assignment field is just to the right of "vs.” text, and toggles between State
and Label. To assign sample location to the horizontal axis, set this field to
State. To assign a label’s value to the X-axis, sef this field to Label. Another
field appears to the right of the Label field, Touch this field, and a pop-up
menu appears showing all the labels that are defined in the Format mensy,
Select one of these labels to assign its value to the X-axis.

An XY chart, with Y-axis data values for Labl of: state (=15, state 1=16, state
2=17,...state 99=114, and X-axis data values for LabZ of: state 0=6, state 1=7,
state 2=8, .. state 09=105, would result in the chart coordinates: {6,15),
(7.16), (8,i7),..., (105,114). The placement of the label data onthe X and Y
axes is determined by the values of the Xmin, Xmax, Ymin, and Ymax ficlds.

Base Field

The function of the Base Field is the same in most menus. For a complete
definition of the Base field, go to "Base Field" in the Fields Common o Menus
chapter.
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The ChartMenu
Axis Contro! Field

X axis and Y axis Fields

Either axis of the XY chart can be scaled by using the associated vertical or
horizontal min (minimum) or max (maximum) value fekis, When selected, a
pop up keypad appears in which you specify the minimum and maximum
values that will be displayed.

When State is selected for the X axis, sample lecations are plotted on the X
axis. The min and max state locations are specified in the "X axis: Plot from
State" field. For State, the minirmam and maximum values that are selectable
depend upon the memory depth you specified in the Configuration menu.
For labels, the minimum and maximum values can range from 00000000H to
FFFFFFFFH regardless of axis, since labels are restricted to 32 hits.

When Record mode ig active, the min and max record/state locations are the
selectable fielkis that are used to indicate which range of states to chart on
the horizontal axis,

When plotting Label versus Label, both the Y axis and the X axis can be
scaled. Charted memory locations are selectable in the "Plot from State" field
for the X axis.
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The Chart Menu
Accumulate Field

Record Mode (State mode only, with Records on)

The Record mode field in the Axis Control menu is available when records
are turned on in the Trigger menu. When the Record mode field is selected,
a display selection pop-up menu appears which is used to select either
Sequential mode or Overlay mode.

Sequential This selection will plot states in the record range specified
in the "X axis: Plot from” fields, in sequence.

Overlay This selection will plot states in the record range, specified i
the "X axis: Plot from" fields, by plotting records on top of one another.,
Overlay allows easy detection of errors when each record is expected to
be identical. Erroneous data will appear as extranecus data samples that
reside outside the expected data range.

Accumulate Field

The Accumulate field may be toggled between off and off. When Accumulate
On is selected, data from multiple acquisitions are charted on top of one
another. When Accumulate Off is selected, only the current acquisition is
displayed.

Cancel Field

The red Cancel field on the left side of the screen appears while the specified
chart is being plotted. When Cancel is selected, the plotting halts, and the
Cancel field disappears.
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The Chart Menu
Cancel! Field

8-24




The Compare Menu




The Compare Menu

State Compare is a software post-processing feature that provides the
ability to do a bit by bit comparison between the acquired state data
listing and a reference listing.

The comparison between the acquired state listing data and the data
in the reference listing is done relative to the trigger points. This
means that the two data records are aligned at the trigger points and
then compared bit by bit.

Any bits in the acquired data that do not match the bits in the
compare image are treated as unequal.
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The Compare Menu

Compare Post-Processing Features

You can view in separate listings the acquired data, your reference
listing, and a listing that highlights the bits in the acquired data that
do not match the corresponding bits in the reference listing,

You can edit the reference listing for unique comparisons.

You can mask specific bits that you do not want to compare. These
"Don’t compare” bits can be specified individually for 4 given label and
state row, or specified by channel across all state rows.

You can select a range of states to compare. When a range is selected,
only the bits in states on or between the specified boundaries are
compared. Also, you can save the reference listing along with the
analyzer configuration to disk.

Compare Menu Map

The following menu map graphically illustrates all fields in the
Cormpare menu. Use the menu map as an overview and as a quick
reference to the available options in the Compare menu.
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The Compare Menu

Compore Menu

™ Sample LA

Compare

Prirt

Run

L Reference Listing _._.{ Copy Lisiing 1o Reference T Cancel

Difference Listing

Execule

datc entty Reypad

—1 Compare Full/Portial ' Full |
Particl lines l—cﬂom entry keypad
data eniry keypad
Speciy Slop
frosmver - S !
Megsurement Slop measureman Compare
when

Off

Not Equal

——l Mask H Assignmer

Label field
Bose field

Label > | Label/Buse
Buse > roll field

WI33813

Compare Menu Map
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The Compare Menu
Reference Listing Field

Reference
listing field

Reference Listing Field

The Reference listing and Difference listing field is a toggle field that
switches the listing type between the Reference image lsting and the

Difference listing.

The Reference listing is a display of the image (or template) that acquired
data is compared to during a comparison measurement. The boundaries of
the image (or size of the template) is controlled by using the channe]
masking and compare range functions. Any bits in the reference listing
dispiayed as "X" have been set to dont care bits during bit editing.

When the data listing is rolled, the difference data listing and the data listing

in the Listing menu are also rolled.

f; i1 Sample LA b E { Compgre 1 3

e s npg P Listing 1g
{E?tersnce ESELT ;U Beference

CEETTI G

I/ LiahebJ Labt |

Tepesify Step
Heasleemanl

l:wnpars
Fuil

Reference Listing Fisld




The Compare Menu
Difference Listing Field

Difference

Difference Listing Field

The Reference listing and Difference listing field is a toggle field that
switches the listing type between the Reference image listing and the
Difference listing.

The Difference listing is a display of the acquired data listing with the data
that differs, if any, from the Reference listing, highlighted with inverse video.
If the base is inverse assembled symbols, the entire line is highlighted with
inverse video.

e Fing Error | tompars Specify Stup]
Difterence listing G Fuil lieasuremen i |

R 1]
SR 61

Difference Listing Field




The Compare Menu
Difference Listing Field

The controls that roli the listing in ali three menus, the normal State listing,
the Reference lsting, and the Difference listing are synchronized unless the
number of pretrigger states differ between the Reference listing and the
acquired data.

This means that when you change the current row position in the Difference
listing, the analyzer automatically updates the current row in the acquired
State listing, Reference listing and vice-versa.

If the three listings are synchronized and you re-acquire data, the Reference
listing may have a different number of pretrigger states depending on the
state trace trigger criteria. The Reference listing can be resynchronized to
the State and Difference listings by entering the desired state {acquisition
memory) location from the pop-up keypad.

This allows you to view corresponding areas of all lists, to cross-check the
alignment, and to analyze the bits that do not match.




The Compare Menu
Copy Listing to Reference Field

Copy Listing to Reference Field

The initial Reference image is generated by either copying the data listing
from the listing menu or by loading an analyzer configuration file which
contains a Reference listing. You should be aware that if you load an analyzer
configuration to get a Reference image, the other menu setups will change.

When the Copy Listing to Reference field is selected, the contents of the
acquisition data structure (Listing menu display) is copied to the Reference
image buffer. The previous Reference image is lost if it has not been saved to
a disk.

Copy listing to reference field

[ 17 Bample LA C ] E fompare 4 “3 | #rint
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The Compare Menu
Find Error Field

Find Error Field

The Find Error field allows you to easily locate any patterns that did not
match in the last comparison. Occurrences of differences, or errors, are
found in numerical ascending order from the start of the listing. The first
occurrence of an error has the numerical value of one.

When you select the Find Error field, the field turns light blue and the knob
can be used to select a nurnber. If the field is touched a second time, a
pop-up keypad appears in which you enter a nuonber. The number you enter
indicates which error you want to find. The listing is then scanned
sequentially until the specified occurrence is found and rolled into view.

Find error field

{ msempre La o | ( Comparefl ] {rrint
g ST Find Error | Campare ] Spetify Slop
Diftergnce listing 0 Fuit g Hezsurement

I NP [ ST SO R TS

Find Error Field
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The Compare Menu
Compare Full / Compare Partial Field

Compare Full / Compare Partial Field

The Compare Full/Compare Partial field is a toggle field which allows you to
cormpare either the full range of states or define a subset of the total number
of states in the Reference image to be used in the comparison,

The Compare mode is accessed by touching the Compare Full/Compare
Partial field in either the Compare or Difference Hsting menus. When
selected, a pop-up appears in which you select either the Full or Partial
option.

When you select the Partial option, fields appear for setting the start state
and stop state values. Only bits in states (lines) on or between the
boundaries are compared against the acguired data.

Compare full/ Compare partial field
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Comgpare Full / Compare Partial Field
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The Compare Menu
Mask Field

Mask Field

The channel masking field is used to specify a bit, or bits in each label that
you do not want compared. This causes the corresponding bits in all states to
be ignored in the comparison. The Reference data image itself remains
unchanged on the display.

When you select the Mask field an assignment pop-up appears in which you
specify which channels are to be compared and which channels are to be
masked. A "" {period) indicates a don’t compare mask for that channel and
an " {asterisk) indicates thatl channel is to be compared.

] Compare 1 (#riat

S — Find Error | Compare Soecify Stopl
(Enrfsrﬂnca I;:‘tmg§ [ Full HeasUranenst )

Mask field ————rre 122507
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The Compare Menu
Specify Stop Measurement Field

Stop measurement

Specify Stop Measurement Field

The Stop measurement function allows you to specify a condition which
stops the analyzer measurement during a repetitive run. When the Specify
Stop Measurement field is selected, a Stop measurement menu appears
which is used to set the stop criteria.

When the Stop measurement type field is selected, a selection menu appears.
Depending on the analyzer configuration, you will have the choices of Off,
Compare, and X-0,

ofr
The Off selection turns all Stop measurement operations off.

If the stop measurement operation is not turned off and the stop
measurernent criteria are met, the measurement will stop even though the
markers are turned off.

Stop measurement selection menu

N " e
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Compare field

The Compare Menu
Specify Stop Measurement Field

Compare

When Compare is selected, a repetitive run is stopped when a comparison of
data in the Listing menu and data and criteria in a Reference image matches
an equality selection. The equality selection is set from the Equal/Not Equal
selection pop-up menu.

Equal The data and cormpare criteria in the Compare menu must be
equal to the data in the Listing menu,

Not Equal. The data and compare criteria in the Compare menu must
not be equal to the data in the Listing menu.

Compare type options

) —

{ T Semple LA DO [ Comparse | Frint f
- e Find Ervor E Cormpars : Specify ﬁtuﬁ
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X-0 field

The Compare Menu
Specify Stop Measurement Field

X-0
The X-0O option is available in the State analyzer with its count set to Time.

When X-0 is selected, a repetitive runis stopped when a comparison of the
time pericd between the X and O markers and one of the following time
pericd options is true.

Less Than X-O time must be less than the time value that you specify
in the Time field.

Greater Than X-O time must be greater than the time value that you
specify in the Time field.

In Range X-0 pattern must be within the time range value that you
specify in the two Time felds.

Not in Range X-0 pattern must not be within the time range value that
you specify in the two Time fields.

{ i Sample LA G } [ Cumpere ] {F::?nm_m} R
e e—— Fing Error Compara 1 Specify Stop
{?lfzéréntﬁ listing | 0 Fariial | | HMeasdramnent

Less than

" iess than

Greaier ihan X-0 G;JﬁOBS ment

IN PUNGE —

Kot in range

X-0 Stop Measurement Type Fields

9-14




The Compare Menu
Data Roll Field

State location
eolumn

Data roll figld

Data Roll Field

The column of nuwmbers at the far left represents the location of the acguired
data in the state analyzer’s memory. The numbered positions are also known
as the state locations and are relative to the trigger state location, which is
always represenfed by 0.

The colurnn of state location along with its data can be rolied to display
off-screen data by using the data roli field. The data roll field is the smali
rectangular box located in the middie of the state location column.

The data roll field is used to either roll the data listing or to select an exact
state for display. When the data roll field ig light blue, the knob is active and
can roll data In either direction. ¥ you touch the data roll field when it is light
blue, a pop-up keypad appears for the number of an exact state. When the
pop-up keypad is used, the data listing shifts, leaving the selected state in the
hght blue data roll box.
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The Compare Menu
Bit Editing Field

Bit Editing Field

The bit editing fields are located in the center of the Reference listing
display. A bit editing field exists for every label in the display unless the
label’s base is ASCH or inverse assembled symbols, Bit editing field allows
you to modify the values of individuai bits in the Reference image or specify
them as don't cormnpare bits.

You access data in the Reference listing by rolling the data listing using the
knob until the data is located in the bit editing field. To enter a desired
pattern or don't compare (X) for a bit, select the field and use the pop-up
keypad which appears,

(nosempie i 6 ) { Compare 1| {erint |
1 Compare.
| Fuil

e,
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The Compare Menu
Label and Base Fields

Label and Base Fields

The Labe! and Base fields show up together in all menus except the Format
and Configuration menus. When a new label is assigned, a base field is
automatically assigned to that label.

Label Field

Labels in the Compare menu are the same labels assigned in the Format
ment. These labels will be displayed throughout the analyzer as they were
assigned in the Format menu.

Base Field

The function of the Base field is the same in all menus. To change the
numeric base, select the base field, then choose the desired base from the
selection menu.

Label / Base Roll Field

The function of the Label and Base roli field is the same in all menus. The
rolling function is the same for all items that are stored offscreen. For more
information on rolling labels, base, and pods, refer to Labels Assignment in
the "Common Module Operations' part of the HFP 165008 User’s Reference
Guide.

Label/Bose ro i fieid Labe! Hoese

18544803

Label / Base Roll Fieid
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The Mixed Display Menu

The Mixed Display menu allows you to view state listings at the top of
the display and waveforrus at the bottom.

The state listing display shows data from the state analyzer currentiy
accessed and interleaved state listings from other modules. If the
analyzer is configured with two state analyzers, both state listing
displays can be interleaved as well as shown separately.

The waveform display shows timing analyzer waveforms and
oscilloscope waveforms from other modules within the HP 16500B
mainframe.

The Mixed Display menu is only available when the analyzer is
configured as a state analyzer with the Count field set to Time in the
Trigger menu. In addition, before waveforms or state listings from
other modules are displayed, they must be configured in a Group Ran
in the Intermodule menu. For the most part, the operation of the
menu fields in the listing and waveform portions of the Mixed Display
menu are identical to their operation in their respective menus. The
unique functions and features of the mixed display are:

¢ Intermodule Configuration
¢ Inserting Waveforms

¢ Interleaving State Listings
¢ Time-Correlated Dispiays

e Markers
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The Mixed Display Menu
intermodule Configuration

Intermodule Configuration

Before waveformms or state listings from one module are displayed in the
Mixed Display menus of other modules, all medules involved in the
measurement must be configured in a Group Run. The Group Run
configuration takes place in the mainframe’s ntermodule menu. In addition,
all state analyzers must have their Count fields set to Time in their Trigger
menus.

See Also The "Intermodule Measurements" chapter in the AP 165008 User’s
Reference for complete information on intermodule operation.

G G

[ Sroup Run { PORT INFOUT J

| Hodules

M Hampie LA T
l Etuﬁpeu J

i‘nme Corveiation ﬁﬁra]

Intermodule menu
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The Mixed Display Menu
Inserting Wavefarms

See Also

Inserting Waveforms

To insert wavelorrns from other modules, use the same procedure for
selecting waveforms ag you would in the Waveform men.

"Waveform Display" in chapter 7, "The Waveform Menu," for infermation on
the field definitions and the waveform selection functions.

Interleaving State Listings

Interleaved state listings allows you to view two labels and their data from
different analyzers in the same column. The process of interleaving state
Hstings can be performed in either the Listing menu or the Mixed Display
menu. For example, if data is interleaved in the Listing menu, it will be
automatically interfeaved in the Mixed Display menu.

Before a state listing from a second analyzer can be interleaved into the
listing, both analyzers must be configured in a Group Run in the Intermodule
menu and the Count flelds set to Time in both Trigger menus.

The interleaved label is placed directly above the selected label and all
interleaved data is displayed in yellow. In addition, the state numbers of the
interleaved data are indented to the right. Because of the lack of room in the
listing portion of the Mixed Display menu, the label identifying the
interleaved data is not displayed.

State listings from an HP 165108, 165840A/D, and 165504 analyzers can be
interleaved into the state listing of an HP 16554A or 16555A. However, the
HP 165108 will not accept state listings from the other products. With one
exception, the process to interleave a label is the same as inserting labels.
After the Interleave option is selected, an analyzer selection is made from a
list containing the analyzers configured in the Group Run. Labels for each
analyzer become available when the desired analyzer is selected.
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The Mixed Display Menu
Time-Correlated Displays

Time-Correlated Displays

Onice the Time markers are set in the Waveform display area of the Mixed
Display menu, time-correlated X and O Pattern markers will be displayed in
both the listing and the wavelormm display areas.

The analyzer uses a counter to track time between the triggering of cne
display and the triggering of the other display. It uses this count to
reconstruct time-correlated data.

Markers

The rarkers in the Mixed Display menu are not the same as in the Listing
and Waveform menus. Only Time markers are available in the Mixed Display
menu. HEven though you have placed time markers in the listing and
waveform displays, you must place new ones on your points of interest in the
Mixed Display. You set the time markers in the waveform display area of the
menu.
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About Messages

This chapter lists the error, warning, and advisory messages that you
may encounter during operation of the analyvzer. Error messages have
a red background, warning messages a yellow background, and
advisory messages a green background,

For more information

If any messages are encountered while running Self-Tests, refer to the
Service Guide for information on test descriptions and
troubleshooting procedures. If an error is encountered during
analyzer configuration or general operafion, there could be more than
one cause of the problem. In most cases, the analyzer is configured
improperly.
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Error Messages
Error Messages

Error Messages

Must have at least 1 edge specified. You must assign at least one clock
edge to one of the available clocks in the Master clocking arrangement. In
addition, if the Slave clock is being used, it must have at least one clock edge
assigned. The analyzer will not let you close the clock assignment pop-up
until an edge is specified.

Time correlation of data is not possible. Before time correlation of data
is possible, time tags must be placed on the data. If you want time correlated
data, set the Count field in the Trigger menu to Time.

Maximum of 32 channeis per label. This message appears when you try
10 assign more than 32 channels to a single label

NO DISK. There are no disks in: the disk drives. You must place a disk into
the disk drive before configurations can be loaded or stored.

Timer is off in sequence level. At least one sequence level has specified a
{imer as part of the sequence instruction and that fimer is not turned on.
The timer must be set to either Start, Pause, or Continue.

Timer is specified in sequence, but never started. A timer is specified
somewhere in the sequence, but was not started. The timer must be set to
Start. The timer can be set to Start in any sequernce level.

Problems reading file. The user is trying to translate a configuration file
that can not be opened a second time,

Inverse assembler not loaded - bad object code. Corrupt inverse
assembler fite. Try getting another copy of the inverse agsembler file and
loading that.

Insufficient memory to load IAL - load aborted. There is not a block of
free memory large encugh to load inverse assembler,

ASCII entry not available. The ASCII base is not available. You must use
another base selection,
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Error Messages
Warning Messages

Warning Messages

Waiting for Prestore. This message is digplayed for a timing analyzer
walting for prestore,

Search failed - X pattern not found. The X pattern specified could not be
found; therefore, the pattern marker could not be placed in the data.

Search failed - O pattern not found, The O patiern specified could not
be found, therefore the patiern marker could not be placed in the data.
Warning: Run HALTED due to variable change. This message appears
when certain analyzer settings are changed during a repetitive run. When
this occurs, the analyzer stops.

Erxror not found. The Find Error number specified could not be found.
s/Div set to Hmit. The s/Div field is set to its Hmit,
Delay set to limit. The Delay field is sef to its limit.

Machine name: "al name" inverse assembler not found. This message
appears when the inverse assembler file could not be found.

Slow or missing clock. This message indicates a slow or missing clock.
This is displayed for a state analyzer only until the first clock oceours,

Data was acquired without time tags. Time tag values will not be
displayed because data was stored without time tags. If you want time tags
stamped on the data, set Count in the Trigger menu to Time,

Data was acqguired without state tags, Stale tag values will not be

displayed bpecause data was stored without state tags. If you want state tags
stamped on the data, set Count in the Trigger menu to State.




Error Messages
Warming Messages

Two pod pairs are needed to use both timers. If both timers are being
used in a single chip analyzer, and there are no spare chips, this message is
shown when Run is selected. Timer2 references in the sequencer will not be
valid.

No active analyzer. This message is displayed if Run is selected with no
analyzers turned on.

Cannot read unrecognized data. The user is frying to translate a SPA
‘configuration from a foreign module.

Demultiplexed clocking cannot be translated. The user is trying to
translate a configuration that has demultiplexed or mixed clocks.

User thresholds have been truncated. The user is trying to translate a
configuration having thresholds greater than 6 Volts or less than -6 Volts,

Slave clocks may need manual adjustment. The user is trying to
translate an HP 16640/41A D configuration which has slave clocks specified.
This message appears when the translation is not direct.

Clock Qualifiers not fully restored. The user is trying to transiate a
configuration that has more than two qualifiers,

Neo state machines for this module, The user is trying to load an inverse
assembler into a modulde with no state machines.

Error loading DISPLAY1. Useris loading a configuration with a corrupt
DISPLAY! section.

Pods have been truncated. User is loading a configuration with nuraber of
chips greater than the current system’s number of chips,

Clock pod and least significant pods have been preserved. Useris
loading a configuration with number of chips greater than the current
systern’s number of chips

Need to have two free sequence levels. For each sequence level with a
"<" assigned, you must leave two sequence levels free. To free up two levels,
simply delete two levels.

Mixed Mode not available. User is trying to show mixed mode incorrectly,




Error Messages
Warning Messages

Ymin is greater than Ymax. The value assigned to Y minimum is greater
than the value assigned to Y maximum.

Xmin is greater than Xmax. The value assigned to X minimum is greater
than the value assigned to X maximum.

Ymin is equal to Ymax. The value assigned to Y minimum is equal to the
value assigned to Y maximuim.

Xmin is equal to Xmax. The value assigned to X minimum is equal to the
value aggigned to X maximur.




Error Messages
Advisery Messages

Advisory Messages

Insert failed - Maximum of 60 entries. 60 listing columns is the
maximum number allowed. This advisory appears when you try to configure
maore than 60 columns.

Occurrences Remaining in Level "n". The analyzer is waiting for the
specified level to be satisfied. This advisory is used in analyzers that use the
Occurs parameter,

Waiting in Level "n". The analyzer is waiting for the specified level to be
satisfied. This advisory is used in analyzers that use the OR parameter.

n.nnn s remaining to delay. This advisory is displayed for a

conventional/glitch timing analyzer that is deing a long hardware delay (after
trigger and during the delay).
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Specifications and Characteristics

This chapter lists specifications and characteristics for the HP 16554A
and 16655A. Specifications are the performance standards against
which the product is tested.

Characteristics are not specifications, but are included as additional
information.

For complete information on the test procedures to verify product
performance, refer to the AP 16554A and HP 165554 Service
Guides.
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Specifications and Characteristics
Specifications

Specifications

The specifications are the perforrmance standards against which the product

is tested,

HP 16554A

Maximum State Speed

Maximum Conventional Timing Rate {1/2
Channel}

Maximur Conventional Timing Bate (full
channei}

Channel Count Per Board

Maximum Channei Count on One Time
Base

Memory Depth {full channet
Memary Depth {1/2 channal)

HP 16555A

Maximum State Speed

Maximum Conventional Timing Rate {1/2
Chaanel}

Maximum Conventional Timing Rate ull
channel}

Channei Count Per Board

Maximum channel Count on Qne Time
Base

Memory Depth (full channel)
Memary Depth (1/2 channal)

70 MHz
250 MHz

125 MHz

68
204

500K
™

110 MHz
500 MHz

250 MHz

68
204

™
M
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Specifications and Characteristics
Supplemental Characteristics

Supplemental Characteristics

These characteristics are not specifications, but are included as additional

information.

Probes
Input Resistance

Input Capacitance
Minimum Voltage Swing
Threshoid Range

State Analysis
Setup/Hald Time'

Minimum State Clock Width

State Clock/Quaiifiers

Time Tag Resolution?

Maximum Time Count Between States
Maximum State Tag Count’

10K, 2%
~ 8 pF
500 mV, peak-to-peak

6.0V, adjustable in 50 mV increments

0/3.5 ns through 3.5/0 ns, adjusable in 500
ps increments

35ns

44

8ns

34 seconds
4.29x 10°

"Minimum setupfhold time specified for single-edge, single-clock acquisition.
Single-clock, muitiedge setup/hold window is 4 ns. Multiclock, multiedge setup/hold
window is 4.5 ns. All setup/hold windows are adjustable in 500-ps increments.

*Maximum state clock rate with time or state tags on is 110 MHz for the HP 16555A and
70 MHz for HP 16554A. When all pods are assigned to a state or timing machine, time or

state tags halve the memory depth.

Timing Analysis

Sample Period Accuracy
Channel-to-Channe! Skew
Time Interval Accuracy

Minimum Detectable Glitch

0.01 % of sampie period

2 ns, typical

+{sample period + channel-to-channel
skew + 0.01% of timg interval readiag)
35ns
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Triggering
Sequencer Speed

State Sequence Levels

Timing Sequence Leveis

Max. Occurrence Counter Value
Pattern Recogr&izers3

Range Recognizers

Range Width

Timers

Timer Value Range

Glitch/Edge Recognizers

Specifications and Characteristics
Supplemental Characteristics

110 MHz, maximum for HP 160554, and
70 MHz for HP 16554A

12

10

1,048 575

10

2

32 bits each

2

400 ns to 580 seconds
2 {timing only}

3Eight pattern recognizers are available in HP 16554A timing modes and HP 165554

timing and 110 MHz state analysis modes.
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Specifications and Characteristics
Supplemental Characteristics

Measurement and Display Functions

Arming LFach module can be armed by the RUN key, external PORT IN, or
by another module via the Intermodule Bus (IMB).

Displayed Waveforms 24 lines maximum, with scrolling across 96
waveforms,

Measurement Functions
Run/Stop Functions
Run Starts acquisition of data in specified trace mode.

Stop In single trace mode or the first run of a repetitive acquisition, STOP
halts acquisition and displays the current acquisition data, For subsequent
runs in repetitive mode, STOP halts acquisition of data and updates the
current display.

Trace Mode Single mode acquires data once per trace specificasion.
Repetitive mode repeats single mode acquisitions unti] stop is pressed or
until time interval between two specified patterns is less than or greater than
a specified value, or within or not within a specified range.

Indicators

Activity Indicators Provided in the Configuration and Format menus for
identifying high, low, or changing states on the inputs,

Markers Two markers (X and 0) are shown as dashed lines on the display.

Trigger Displayed as a vertical dashed line in the Timing Waveform display
and a line( in the State Listing display.
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Supplemental Characteristics

Data Entry/Display

Labels Channels may be grouped together and given a 6-character name.,
Up to 126 labels in each analyzer may be assigned with up to 32 channels per
label.

Display Modes State listing, State Waveforms, Timing Waveforms, Timing
Listings, Chart, and Systern Performance Analysis. State Listing, Timing
Waveforms, and Oscitloscope Waveforms can be time-correlated on the same
displays.

Timing Waveform Pattern readout of timing waveforms at X or O marker,
Bases Binary, Octal, Decirnal, Hexadecimal, ASCII (display only), Two's
Complement, and User-defined symbols.

Symbols 500 maximum. Symbols can be downloaded over RS-232 or HP-IB,

Marker Fanctions

Time Interval The X and 0 markers measure the time interval between one
point on a @ming waveform and trigger, two peints on the same timing
waveform, two points on different waveforms, or two states (fime tagging
on},

Delta States (state analyzer only) The X and 0 markers measure the
number of tagged states between one state and trigger or between two states.

Patterns The X and 0 markers can be used to locate the nth occurrence of &
specified pattern from trigger, or from the beginning of data. The 0 marker
can also find the nth occurrence of a pattern from the X rarker.

Statisties X and 0 marker statistics are calculated for repetitive
acquisitions. Patterns must be specified for both markers, and statistics are
kept only when both patterns can be found in an acquisition. Statistics are
minimum X to 0 time, maximum X to 0 time, average X to 0 time, and ratio of
valid runs to total runs.
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Specifications and Characteristics
Supplemental Characteristics

Auxiliary Power
Power Through Cables

Operating Environment

Temperature

Humidity

Altitude
Vibration

1/3 amp at 5 V maximum per cable

Instrument, 0 Cto 55 C{+32 Ft0 131 F)
Probe lead sets and cables, 0 €10 65 C
{+32 F1o 149 F).

Instrument, probe lead sets, and cables,
up to 85% relative humidity at +40 C
{+122F)

To 4600 m {15,000 i}

Operating: Random vibration 5-500 Hz, 10
minutes per axis, 0.3 g {rms)

Non-operating: Random vibration 5 to 500
Mz, 10 minutes per axis, 2.4% g (rms); and
swept sine resonant search, 5 to 500 Hz,
0.75 g {G-peak), 5 minute resonant dwell
at & resonances per axis.
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Installation
To configure a one-card module

To configure a one-card module

¢ When shipped separately, the module is configured as a one-card module.
The cables shouid be connected as shown in the figure.

e Po configure a multi-card module into one-card modules, remove the
cables connecting the cards. then connect the free end of the 2x10 cable
on the connector labeled "Master” {J6) on each card (see figure below).

If you puli on the flexible ribbon part of the 2x10 cable, you might damage
the cable assembly. Using your thumb and finger, grasp the ends of the
cable connector. Apply pressure to the ends of the cable connector to
disengage the metal locking tabs of the connector form the cable socket on
the board. Then pull the connector from the cable socket,

Save unused cables for future configurations,

CAUTION
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Instaliation

Te configure 3 multicard module

To configure a multicard module

1 Plan the configuration. Multicard modules can only be connected as
shown in the illustration. Select the card that will be the master card,

and set the remaining boards aside.

One Expander

Two Exponders

16TEAER

2 Obtain two 2x25 cables from the accessory pouch that match the

number of expanders being configured. The illustration shows the

cables that are available and which cable is used in each expander

configuration.

One Expussdar

Two #Expanders

T

Tris conmzcior s plugged :nie e Mosier Jord
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CAUTION

Installation
To configure a multicard module

Look atf the illustration in the previous step. The illustration shows
which of the cable connectors is plugged into the master card. Plug
one 2x25 cable into the master card J8. Observe which cable
connector (as shown in the illustration) is plugged into J9. Follow the
same procedure to connect the second 2x25 cable into the master
card J10.

On the expander cards, disconnect the end of the 2x10 cable that is
plugged into the connector labeled "Master."

If youpull on the flexible ribbon part of the 2x10 cable, you might damage
the cable assembly. Using your thumb and finger, grasp the ends of the cable
connector. Apply pressure to the ends of the cable connector to disengage
the metal locking tabs of the connector from the cable socket on the board.
Then pull the connector from the cable socket.
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installation
To configure a multicard moduie

5 Place the master card on top of any expander cards that are under
the master card. Feed the 2x25 cables that are plugged into the
master card through the cable access holes of the expander cards.
Plug the 2x25 cables into JU and J10 of the expander cards.

6 Feed the free end of the 2x10 cables of the expander cards through
the access holes to the master card. Plug the 2x10 cables into J4
(bottom-most expander in a five-card configuration) and J5
(expander that is next to the master card) on the master card.

16564506 ﬁ
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Installation
To configure a muiticard module

7 Place the remaining expander boards on top of the master board.
Feed the 2x25 cables that are plugged into the master card through
the cable access holes of the expander cards. Plug the 2x25 eables
into J9 and J10 of the expander cards.

8 Feed the free end of the 2x10 cables of the expander cards through
the access holes to the master card. Plug the 2x10 cables into J7
(expander that is next to the master card) and J8 (top-most expander
in a four- or five-card configuration) on the master card.
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installation
Tao configure a multicard module

The following illustration shows the proper connection of the 2x25
cables and the 2x10 cables for a three card module. If a two-card
module was configured, not all cables will be present; however, the
existing cables will be routed in the same manner. Make sure ALL

cables are firmly seated.

0

3 2 %

//'/ﬁ;j /éﬁ %///4I /7 Cobles
R k
L] v

Expander ( """" M% \% jf %““ r? '%_ -----------

e

Master LY ' R !

Exgander /},’ 7 L 3 |
L — i [

16SIBETE N . v .
Arcess roles Access Holes
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Instaliation
To install madules

CAUTION

To install mbdules

1 Slide the cards which are above the slots into which you want to put

modules about halfway out of the mainframe.

2 With the probe cables facing away from the instrument, slide the

modules approximately halfway into the mainframe.

3 Slide the assembled modules into the mainframe, but not completely

in.
Each card in the instrument will be firmly seated and tightened in step 5.
Position all cards and filler panels so that the endplates overlap.
Seat the cards and tighten the thumbscrews.

Starting with the bottom card, firmly seat the cards into the backplane
connector of the mainframe. Keep applying pressure to the center of the
card endplate while tightening the thumbscrews finger-tight. Repeat this for
all cards and filler panels from the bottorn up.

Correct air circulation keeps the instrument from overheating. For correct
air circualation, filler panels must be installed in all unused card slots. Keep
any extra filler panels for future use.
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A
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available 1-8

supplied 1-7
accumulate field V-7
acquisition control

wavelorm menu 7-6
acquisition control field

state analyzer 5-39

{iming analyzer 5-39
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automatic 5-40

manst H-40
action insert/replace field 7-38
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advisory messages 11-2, 11.7
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timing 3-8
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armmg

intermodule 5-36
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arming configuration 5-35
arming control
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arming control field 5-34
arming external instrument 5-36
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auxiliary power characteristics 12-8

B
base field 6-12, 7-22, 7-28
basic conirels 7-5
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bit pattern assignment 5-23
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bhue bar fleld 7-33
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across trigger levels 5-15
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bus interfaces 2-3

C
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Channel masking 9-11
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full 4-7
nalf 4-7
individual 7-35
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channel mode field 7-35
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clock 1-2
data 1-2
characterictics, listed 12-4
characteristics 12-2
auxiliary power 12-8
data entry and display 12-7
measurement 12-6
meastrerment and display 12-6
operating environment 12-8
probe 12-4
state analysis 12-4
timing analysis 12-4
triggering 12-5
Chart Menu 8-2
find o-pattern field 8.9
find x-pattern ficld 8-9
from trigger/start/x-marker field 8-10
label and base fieids 8-13
label/base roll field 8-13
markers field 8-8
mend map 8-3
cceurrence field 8-9
pattern display field 8-12
post-processing features 8-2
specify patterns field 8-11
stop measurement, field 8-14
x-axes labeVstate value field 8-19
Charts
label value vs label value §-3
label value vs states 8-3
clear pattern field 6-15, 7-25
clear trigger field 5-43
clack
asynchronous 3-5
input channels 4-6
master 4-2, 4.6, 4-8, 4-13
qualifier 4-2

slave 4-2, 4-8 - 4-8,4-13
synchronous 3-5
threshold levels 4-2
clock combinations 4-14
clock imputs
malticard 4-13
clock nput channel
as data channel 4-6
clock inputs
single card 4-13
clock qualifiers 4-14
clock threshold level 4-14
clock/qualifier 4-13
clocking
Dreprocessor 2-3
clocking modes 1-2
clocking, select 3.2
combination assignroent 5-31
combination terms 5-31
Compare Full/Compare Partial field 9-10
Compare image 9-5
Compare Menu 8-2
Lit editing field 9-16
compare full/compare partial field 9-10
copy irace to compare field 3-8
data roll field 9-15
difference listing field 8.6 - 9-7
find error field 9-8
label and base fields 9-17
mask field §-11
menu map 9-3
post-processing features 8-3
reference listing field 9-5
specify stop rmeasurement 8-12 - 9-14
configuration 1-4
configuration file 1-8
configuration menu 3-2
configuration menu map 3-3
configare
one-card module 13-2
configure a multicard module 13-3 - 13-7
control field
arming 5-34
control fiekds 5-33
controls
basic 7-5
Copy Trace to Compare field -8
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count field 5-37
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cross-domain measurements 5-34
current sample 7-11

1 1

data
acquired 6-2
interleaved 6-2
scrolling 718
state 7-2
timing 7-2

data entry and display characterisiics 12-7

data foll field 6-20
Data Roll field 9-15
defaull tmer 5-18
delay 5-41
delay field ¥-10
delay range 7-10
delete and delete all fiekis 7-39
demulitiplex mode 4-8, 4-18
dermulitiplexing

DrEprocessor 2-3
Difference Listing field 9-6 - 8.7
display

zoom 7-8-7-9
display hidden data 6-20
displays

time-correlated 10-6
duration counter field 5-16

E
BCL 4-i2
edge assignment 5-29
adge choices 5-29
edge term symbols 5-30
edge terms 5-29
error messages 11-2 - 11-3
expander card

cabling 13-4
expander cards 13-3
external clocks 7-8

F

features 1-5 - 1-6

file configuration, preprocesser 2-5
file translation, preprocessor 2-5
Find Errer fiekd 9-9

Find x-pattern/fing o-pattern field 8-9
find X-pattern/Q-pattern 6-6

format menu 4-2

format menu map 4-3

from start X-marker field 6-8, 7-16
{rom trigger X-marker field 6-8, 7-16
From trigger/start/x-marker field 8-10

G

grabbers
connecting to probes 2-24
connecting to test points 2-24
proebe 2-19

grounding
pod 2-18
probe 2-18

group run 10-2 - 104

H

HP 1026%C General Purpose Probe
Interface 1-8,2-2

HP 103200 User-Definable Interface 2-2
HP 10321A Microprocessor Interface Kit
22

1
indicators 12-6
individual channel mode 7-38
inserting waveforms 10-4
install a multicard modale 13-3 - 13-7
installation

one-card module 13-2
installing modules 13-8
installing probe leads 2-23
interface

preprocessor 2-3

universal 2-3
interface kit

microprocessor 2-2

probing 2-2
interleaved state listings 104
intermodule configuration 10-3
intermodule menu 10-2
inverse assembler 1-8

preprocessor 2-3

K
keyboard 1-3

L

label field 8-12, 7-22, 7-28
label polarity 4-18
labelbase roll field 7-22
leads, probe 2-19

listing menu 6-2

listing menu map 6§-3

M
macre hbrary 5-5
Macros
predefined 5-5
state rigger 5-9
tirning trigger 5-7
user defined 5-5
macros, predefined
how to use 5-6
map
format menu 4-3
trigger menu 5-3
rnarkers
chart menu 8-7
color 6-b
field 6-4
in dats lsting display 7-14
in mixed display 10-5
in waveform display 7-14
pattern 7-14
state analyzer 6-4, 7-12
iiming analyzer 6-4, 7-13
markers field 7-13, 88
Mask field $-11
master card 13-3
cabling 13-4
master clock 4-2, 4-13
measurement and display characteristics
12-6
measurement characteristics 12-6
measurements
cross-domain 5-34
IERmory
reference line 7-32
memory contents
postirigger data 5-40
pretrigger data 5-40
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memory depth 1-2, 4-5
memory depth considerations 5-38
menu
configuration 3-2
format 4-2
resource term configuration 5-20
seguence instruction 5-13
trigger 5-2
Menu maps
chart rnenu 8-3
compare menu 9-3
MeSsages
advisory 11-2, 11.7
error 11-2
warning 1:-2,11-4-11-6
Micropreecessor Interface Kit 2-2
microprocessor mnemenics 2-3
mixed display markers 10-5
mixed display menu 10-2
mnemonics
rmicroprocessor 2-3
moedule and label fields 7-37
module ingtallation 13-8
mouse 1-3
mullicard module 4-6
multicard module, configure 13-3 - 13-7

N

name field 3-4
naming analyzers 3-4
nexti sample 7-11

O
O marker field 6-10
O-patiern occurence field 7-15
oceurrence counter
reference point 7-15
occurrence counter field 5-14
Occurrence field 8-9
OCCUrrences
maximum number 5-14
occurrences, number of 5-37
one-card module
configuration 13-2

P
pattern display fields 6-11, 7-21
pattern markers 6-b, 7-14
color T-14
paitern occurrence
fields 6-7
reference point 6-7
performance verification 12-2
Plot from State 8-20
pod clock field 4-8
pod connections
preprocessor 2-5
pod field 4-7
pod grounding 2-18
pod scrolling hox 3-8
pod threshold field 4-12
pod voltage thresholds 2-20
pods
unassigned 3-6
pods, assign 3-2
polarity
default 4-18
label 4-18
Port-Ount signal 5-36
Post-processing features
chart menu 8-2
compare menu 9-3
postirigger data 5-40
predefined rescurce terms
combination 5-31
predefined resourse terms
selection 5-31
preprocessor file configuration 2-5
preprocessor modules 1-8
preprocessor pod connections 2-5
pretrigger data 5-40
probe
grabbers 2-19
leads 2-19
probe cable 2-20
power caution 2-20
probe cables
connecting 2-22
probe characlenstics 12-4

operating environment characteristics 12-8 probe grounding 2-18

averlay channel mode 7-36

probe input voltage
maximum 2-20
Probe interface 2-2

probe leads
disconnecting 2-23
installing 2-23
probe Lip assembly
connecting 2-17
probes
connecting grabbers 2-24
probing
general purpose 2-3, 2-17
options 2-2
passive 2-17
system components 2-21
product performance; verify 12-2

R
range assigninent 5-25
range terms 1-2, 5-26
Reference Listing field 9-5
repetitive mode 7-7
resource terms -2, 5-11, 5-19, 5-43
combine 5-14
field 5-20
menu H-20

s
sample period display 7-11
sample period field 5-41
scrolling data 7-10
seconds per division field 7-9
select new rnacro field 5-13
sequence mstruction menu 5-13
sequence nstructions

stored data 542
sequence level

insert, delete 5-13
sequence level number field 5-12
sequence levels 1-2, 5-11, 5-43
sequence of instructions 5-11
sequential channel mode 7-38
setup and hoid

default 4-16
setup and hold adjustinents 415
signal amplitude

probing 2-20
single mode 7-7
single-card module 4-6
siave clock 4-2, 4-13
specifications 12-2
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specifications, listed 12-3
speciiy patterns field 6-8, 7-19, 8-11
Specify Stop Measurement 9-12 - 9-14
compare 9-13
® -0 814
state acquisition mode 4-4
state analysis characteristics 12-4
state analyzer 3-5
state analyzer markers 7-13
state listings
interleaved 10-4
viewing 10-2
state listings from other analyzers 10-4
state tags 4-4, 5-37
absolute 5-37
relative 5-37
states per division 7-2
states per division field 7-8
statistical information 7-29
statistics markers 6-18, 7-29
color 6-18
in a state analyzer 7-29
mn repetitive run mode 6-18
in single run 7-30
in single run mode §-19
repetitive run 7-30
state analyzer 6-18
status iines
DYEDTOCESSOT B3
siop measurement
X-0 option 6-14
stop measurement field 6-13, 7-23, 8-14
gsymbols 4-2
synchronous clock 3-5

T
tags

state 4-4

fime 4-4
Template 9-5
term assignment field 5-14
termination adapter 2-4
terms

resouree 5-18
test points

connecting grabbers 2-24
test procedures

verify product performance 12-2

time markers 7-26

color 6-16

in a state analyzer 7-26

state analyzer 6-16

tirning analyzer 6-16

with pattern markers 7-26
time per division 7-2
time tags 4-4, 5-38

absolute 5-38

relative 5-38

resolution 5-38
time-correlated displays 10-5
timer

rninitmum value 5-28
timer assignment 5-27
timer control field 5-18
timer status 5-12
timer terms 5-27

inverted B-27

within sequence level 527
timer, default 5-18
timers 1-2
tirning acguisition mode 4-5
timing analysis characteristics 12-4
timing analyzer 3-5
timing analvzer markers 7-13
timing waveforms reconstructed 7-12
translation information

table 2-6
trig to O field 7-27
trig o X field 7-27
trig to X/trig to O felds 6-17
trigger menu b-2
trigger menu map 5-3
trigger point placement 5-40
trigger position

center b-41

end 5-41

start 5-40

user defined 5-41
trigger position field 5-40
triggering characteristics 12-5
TTL 4-12

u
unassigned pods 3-6
user-defined macros 5-5

A%
valid data

clock positien in 4-16
viewing state listings 10-2
voliage level

user selecled 4-12

w
warning messages 11-2, 11-4 - 11-6
waveform display 7-31
waveform menu 7-2
acguisidon conirol 7-6
basic controls 7-5
label/base roll field 9-17
waveform menu map 7-3
waveform size fleld 7-40
waveforms
inserting 10-4

X
X and O entering/ leaving fields 6-10
X and O entering/leaving fields 7-20
X marker and O marker fields 7-20
X marker field 6-10
X to O display field 6-17, 7-17
X to O field 7-27

in state analyzer 7-27

in timing analyzer 7-27
X-axes labelstate value field 8-18
X-0G option 7-24
X-patiern occurence field 7-15

z
zoomn 7-8 - 7-8
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Document Warranty

The information contained in
this document is subject to
change without notice,

Hewlett-Packard makes
no warranty of any kind
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merchantability or fitness
for a particular purpose.
Hewictt-Packard shal not be
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connection with the
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Safety

This apparatus has been
designed and tested in
accordance with [EC
Publication 348, Safety
Requirements for Measuring
Apparatus, and has been
suppled in a safe condition.
This is a Safety Class T
instrument {provided with
terminal for protective
earthing). Before applying
power, verify that the correct
safety precautions are taken
{see the following warnings).
In addition, note the external
rarkings on the instrument
that are described under
*Safety Symbols.”

Warning

& Before turning on the
instrument, you must connect
the protective earth terminal
of the instrument to the
protective conductor of the
{rnaing) power cord. The
mains plug shall only be
ingerted in a socket cutlet
provided with a protective
earth confact. You must not
negate the protective action
by using an extension cord
(power cable) without a
protective conductor
(grounding}. Grounding one
conductor of a two-conductor
outlet is not sufficient
protection.

& Only fuses with the
required rated current,
voltage, and specified type
{normal blow, time delay,
ete.) should be used. Donot
use repaired fuses or
short-circuited fuseholders.
To do so could cause a shock
of fire hazard.

& Sarvice instructions are for
trained service personnel. To
aveid dangerous electric
shock, do not perform any
service unless qualified to do
so. Do not attempt internal
service or adjustment unless
another person, capable of
rendering first aid and
resuscitation, is present,

e ¥ you energize this
instrument by an auto
transformer {for voltage
reduction), make sure the
common terminal is
connected to the earth
terminal of the power source.
# Whenever i is likely that
the ground protection is
impaired, you must make the
instrument inoperative and
secure it against any
unintended operation.

¢ Do not operate the
instrizment in the presence of
flarnmable gasses or fumes.
Operation of any electrical
instrument in such an
environment constinutes a
definite safety hazard.

* Do not install substitute
parts or perform any
unagthorized modification to
the insirument.

® Capacitors inside the
nstrument may relain a
charge even if the instrument
is disconnected from its
source of supply.

* Use caution when exposing
or handling the CRT.
Handling or replacing the
CRT shall be done only by
qualified maintenance
personnel.

Safety Symbols

A

Instruction manual symbol:
the product is marked with
this symbol when it is
necessary for you to refer to
the mstruction manual in
order to protect against
damage to the product.

}

Hazardous voltage syrobol

Harth terminal symbol: Used
{0 indicate a circuit common
connected to grounded
chassis.

The Warning sign denotes a
hazard. It calls attention toa
procedure, practice, or the
ke, which, if not correctly
performed or adhered to,
could result in personal
injury., o not procead
beyond a Warning sign until
the indicated conditions are
fully understood and met.

LAuTIGN

The Caution sign denotes a
hazard. It calls attention {o
an operating procedure,
practice, or the like, which, if
not correctly performed or
adhered to, could result in
damage o or destruction of
part or all of the product. Do
not proceed beyond a
Caution symbol untii the
indicated conditions are fully
understoed or met.
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Product Warranty

This Hewlett-Packard
product has a warranty
against defects in material
and workmanship for a period
of one year from date of
shipment. During the
warranty period,
Hewlett-Packard Company
will, at its option, either
repair or replace products
that prove to be defective.
For warranty service or
repair, this product must be
returned to a service facility
designated hy
Hewlett-Packard.

For preducts returned to
Hewlett-Packard for warranty
service, the Buyer shall
prepay shipping charges to
Hewlett-Packard and
Hewlett-Packard shall pay
shipping chardes to return
the preduct to the Buyer.
However, the Buyer shall pay
all shipping charges, duties,
and taxes for products
refurned to Hewlett-Packard
from another country.

Hewleti-Packard warrants
that its software and firmware
designated by
Hewlett-Packard for use with
an instrument will execute its
programming instructions
when properly instalied on
that instrument.
Hewlett-Packard does not
warrant that the operation of
the instrument software, or
firmware will be
uninterrupted or error free.

Limitation of Warranty

The foregoing warranty shall
not apply to defects resulting
from improper or inadequate
maintenance by the Buyer,
Buyer-supplied software or
mterfacing, unauthorized
modification or misuse,
operation outside of the
environmental specifications
for the product, or improper
gite preparation or
maintenance,

No other warranty is
expressed or implied.
Hewlett-Packard
specifieally disclaims the
implied warranties of
merchantability or fitness
for a particular purpose,

Exclusive Remedies

The remedies provided herein
are the buyer’s sole and
exclusive remedies,
Hewlett-Packard shall not be
liable for any direct, indirect,
special, incidental, or
conseguential damages,
whether based on contract,
tort, or any other legal theory,

Assistance

Product maintenance
agreements and other
customer assistance
agreements are available for
Hewlett-Packard products.
For any assistance, contact
your nearest Hewlett-Packard
Sales Office.

Certification

Hewleti-Packard Company
certifies that this product met
its published specifications at
the time of shipment from the
factory. Hewleti-Fackard
further certifies that its
calibration measurements are
fraceable to the United States
National Institute of
Standards and Technology, to
the extent allowed by the
Instifuie’s calibration facility,
and to the calibration
facilities of other
international Standards
Organization members.
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