Pt
Lo

IR N
User’s

Manual Models 2533E32, 2533E33
2533E42 and 2533E43
Digital Power Meter
(Three-Phase AC and DC/AC)

M 2533E-03E

e

YOKOGAWA € IM 2533E-03E

Yokogawa Electric Corporation 4th Edition

~. N







Model 2533E ) Contents 0-1

CONTENTS

Section Title ) Page
HOW TO USE INSTRUCTION MANUAL ..o 0-3
WHEN THE INSTRUMENT HAS ARRIVED ... 0-4
1. OUTLINE OF PRODUCT . e e e 1-1
1-1. General ..o e e 1-1
B oYY Y- U R g S R 1-1
1-3. Designations and FURCHONS ...ttt 1-2
1o, SPECIFICATIONS ..o ir sttt et 1-6
1-5. Operating PrNCIPIE .......oooiiiii 1-9
1-6. External DImMEnSIONS . ..o .. uei ittt e e e e e et 1-10
2. HANDLING oo e 2-1
2-1. General Operating PrOCEAUIE . ......... it i 2-1
2-2. Installing and Replacing Battery .............oocoiiiiiiiiiii i 2-2
T T 1 E A1) s N DU TP PP 2-5
2-4. WIrDE PrOCEAUIE ..ottt it 2-7
2-4-1. Power Measurement of Single-Phase Two-Wire (1¢ 2W) System .................................. 2-8
2-4-2. Power Measurement of Three-Phase Three-Wire (3¢ 3W) System ..o 2-10
2-4-3. Power Measurement of Single-Phase Three-Wire (1¢p 3W) System ... 2-12
2-4-4. Power Measurement of Three-Phase Four-Wire (3¢ 4W) System ..., 2-13
2-4-5. Power Measurement of Three-Phase Three-Wire (3¢ 3W) System ...t 2-14
2-4-6. Correction for Self-Consumed POWeT ....... .. i 2-15
2-5. TUIMIRE O POWET ..ottt et ettt et ettt et n et eee 2-17
2-6. Setting Voltage and Current Ranges (RANGE) ..........oooooi 2-19
2-7. Digital Display (DISPLAY) ... 2-20
2-8. Selecting Digital Display (DISPLAY) ..ot 222
2-9. Selecting Measurement Mode (MODE) ... 2-26
2-10. Setting Scaling (SCALING) FACIOT ......ouittiieiiiiit et 2-28
2-11. HOW t0 Use COMMECTOT ...\t tunint it ettt et et e aan s ae e e aeeas s 2-30
2-12. Setting Internal SWItChes .. .. ... i i 2-33
3. MAINTENANCE i e e et et e 31
3-1. StOTAZE ..eovniinniienen e E 3-1
3-2. Replacing Fuse ... e e 3-1
4. REFERENCES .......... S P 41
4-1. Error Code and Hardware Conflguranon Lists oo ST UT RO 41
5. SCHEMATIC DIAGRAMS AND ELECTRONIC PARTS LIST ... 5-1
SUPPLEMENT
e Model 2533E Digital Power Meter Service Manual ........... ... IM 2533E-03Es
e Customer Maintenance Parts List ... .. CMPL2533-01E

4th Edition: May 1995 (YG)
All Rights Reserved, Copyright © 1990, Yokogawa Electric Corporation IM 2533E-03E



0-2 Note Model 2533E

b

NOTES

e To ensure safety, turn off power of the measured device before connecting an input signal.

® Models 2533E32 and 2533E33 are intended for AC signal only. Do not apply DC or DC-
superposed signal. Otherwise, the DC component would be ignored in measurement and an
excessive DC input might adversely affect the instrument itself. Full wave or half wave rectifica-
tion which has asymmetrical waves on positive and negative sides would superpose a DC compo-
nent.

® Models 2533E42 and 2533E43 can measure AC-DC dual signals.
Either DC or AC signal can also be measured. When AC signals superimposed on DC signals are
measured, sum of AC and DC signals is measured (AC and DC components cannot be measured
or displayed independently).

® Reactive power (var), apparent power (VA) and power factor (PF) of the instrument are
obtained by digital computation from voltage, current, effective power, etc.
When distorted waveshapes are measured, differential in measured values using this instrument
and other instrument with different principle of measurement may occur.

IM 2533E-03E
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HOW TO USE INSTRUCTION MANUAL

This instruction manual describes the functions, specifications and operations of the three-phase digital power
meters 2533E32, 2533E33, 2533E42 and 2533E 43.

For GP-IB Interface, RS-232-C Interface, Frequency Measurement option: /FRQ and Integrator Function:
/INTEG, refer to a separate manual.

Instruction
Instrument Name Manual No.
Digital Power Meter (Single-phase, AC, DC/AC) 1M 2533E-01E

Digital Power Meter (Three-phase Three-wire, AC, DC/AC)
Digital Power Meter (Three-phase Four-wire, AC, DC/AC)
Frequency Measurement

Integrator Function

GB-IB Interface IM 2533E-51E
RS-232-C Interface IM 2533E-70E

IM 2533E-03E

IM 2533E-50E

The manual consists of five chapters given below.

Chapter 1. OUTLINE OF PRODUCT
This chapter describes the outline, features, functions and specifications of the Model 2533E. Read it through
before use to get an overview of the functions of the instrument.

Chapter 2. HANDLING
The wiring procedure and operation methods are explained here. By reading the manual and operating the instru-
ment together, increases the speed of learing and shows proper handling and operation.

Chapter 3. MAINTENANCE

Chapter 4. REFERENCES
“Error codes” and other useful information are explained.

Chapter 5. SCHEMATIC DIAGRAMS AND ELECTRONIC PARTS LIST
Conventions Used in This Manuals

Symbols Used
The following symbols are used in this manual.

WARNING ... Describes precautions to be observed to prevent danger
of injury or death to the user due to electrical shock that
may be incurred if these precautions are not obeyed.

CAUTION ~ Describes precautions to be observed where there is a

risk of damage to the instrument.

NOTE ... States information that is important for proper operation
of the instrument.

i 2533E-03E
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WHEN THE INSTRUMENT HAS ARRIVED

The instrument is strictly factory inspected. After it
has arrived, however, check the quantities of accessor-
ies, etc. and appearance and operation of the instru-
ment to make sure nothing is wrong.

If some accessories are missing or the operation is
poor, contact the nearest service agent given on the
back cover of the manual.

® Checking Model and Specifications of the 2533E

1. ACCESSORIES

The instrument is furnished with accessories given
in Figure 1 and Table 1. Check the quantities, etc.
against them.

Model Suffix Code Specifications
2533E31 Single-Phase, AC
2533E32 Three-Phase 3-Wire, AC
2533E33 Three-Phase 4-Wire, AC
2533E41 Single-Phase, DC/AC
2533E42 Three-Phase 3-Wire, DC/AC
2533E43 Three-Phase 4-Wire, DC/AC

GP-IB interface
RS-232-C interface

Rated supply voltage setting: 100 VAC (50/60 Hz)
Rated supply voltage setting: 115 VAC (50/60 Hz)
Rated supply voltage setting: 200 VAC (50/60 Hz)
Rated supply voltage setting: 230 VAC (50/60 Hz)

UL/CSA standard power cord +3-pin to 2-pin adapter (Part number: A1253]7)

UL/CSA standard power cord (Rating: 125 VAC., 7 A) (Part Number: A1006WD)
VDE standard power cord (Rating: 125 VAC, 10 A)  (Part Number: A1009WD)
VDE standard power cord (Rating: 240 VAC, 10 A)  (Part Number: A1024WD)
BS standard power cord (Rating: 250 VAC, 5 A) (Part Number: A1023WD)

/FREQ
/INTEG

® Check Accessories

The following accessories are supplied with the 2533E.

iM 2533E-03E
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Number Name Part Number Quantity Remarks
For 100 V ® Should match the rated supply voltage specified
range A9050KF by the suffix code (250 V, 1 A time-lag fuse, for
® Power fuse systems 1 100 V range systems; 250 V, 0.5 A time-lag
. For 200 V fuse, for 200 V range systems).
range A9049KF ® The spare fuse is stored inside the power fuse
systems holder on the rear panel.
Connector for use on the cable to be connected
1
@ Remote control connector A1005JD ! to the remote-control/analog-output connector.
Power cord Indicated on
® (+3-pin to 2-pin adapter if . 1 Type of cord is specified by suffix code.
applicable) preceding page
@ Rack mount adapter B95S64EL 2
® Dry cell A900SED 2 R6P
IM 2553E-01E
® User’s manual IM 2553E-51E or 1 Interface
IM 2553E-70E

2. SELF-TEST WHEN TURNING ON
POWER

The instrument incorporates a self-test function. It
is performed automatically by on power up. Examine
the unit for shipping damage or failures during self-
test.

<Self-test procedure>>

(1) Connecting Power

1) Make sure the power switch of the instrument is
turned OFF, and engage the furnished power cord
with the power connector on the rear panel of the
instrument shown in Figure 2.

2) Plug the unit into a power receptacle.

CAUTIONS

@ If the power voltage is wrong, the instrument
will be damaged. Be sure to use power in the
range specified on the right of the power con-
nector.

@ Ensure the power voltage change switch lo-
cated on the right of the connector shown in
Figure 2 is in the proper position, down when
power voltage is 100 V (200 V) according to
the label, or up when 115 V (230 V).

@ If change the power voltage, turn off the
power switch.

(2) Turning ON Power Switch

Turning ON the power switch starts the incorpo-
rated test program.

The tested items are RAM memory check (write,
read) and ROM sum check. The time required is a-
bout 1 second.

'/

]
/

<
A\

Power Voltage
Change Switch -

Power Connector

Power Cord

Figure 2.

IM 2533E-03E
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(3) Judging Results of Self-Test From the display of this system configuration, the
1) If Test Results are Normal number of input elements mounted on the instrument

When the aforementioned RAM and ROM self test and types of options are shown in section 4-1 2. Hard-
complete successfully, the model, system configuration ware Configuration.

and version No. are displayed for several seconds in a
format shown in Figure 3, thereby readying the instru-
ment for measurement.

System Configuration'
Type 17 to 30 (2533E43){three-phase four-wire DC/AC)
Type 49 to 62 (2533E42)(three-phase three-wire DC/AC)
Type 01 to 14 (2533E33)(three-phase four-wire AC) ;
Model 2533E  Type 33 to 46 (2533E32)(three-phase three-wire AC) Version No.
EIEZRES DT /ALD s o o YOKDGAKA ¢
M T3 Low BAT - ™ v LT e e fe e m v oy pm AR :g x vvl:
e kA k A
S E T G P Bit
P——— wormmo [0 v_joa [ow jover [ova {DeF [oke Jown {DAn ]
ELEMENT ELEMENT ELEMENT -
=
MODE SAMPLE 900y VOLTAGE RANGE hE] CURRENT RANGE SET PARAMETER INTEGRATOR (ormwy
e [Gmewe | Gvar_| Grrem [ Gave | pssaima] g:h <[~ ] g:' h <~ ] [t 1 e | srem | ) [germniaerer |
_[:l wr g ne ui
R R M
Figure 3.

2) If Test Results are Abnormal
If results of the self tests are abnormal, the test is

suspended, and the following error code is displayed
on DISPLAY C. If any of the above code is displayed, the in-

strument will not work properly. Immediately

turn OFF the power switch, and contact the ser-
® When RAM is faulty vice agent specifying the model name, serial
number and displayed error code.

NOTE

]

]

[ [y

'R L
® When ROM1 is faulty

[y N/

|\ i1

M 2533E-03E
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1. OUTLINE OF PRODUCT

1-1. General

The manual describes how to operate the Digital
Power Meters 2533E32 (three-phase three-wire),
2533E42 (three-phase three-wire), 2533E 33 (three-
phase four-wire) and 2533E43 : (three-phase four-
wire).

Two types of meters are available which measure
AC and DC/AC. AC meters measure AC voltage/
current and AC power in a single-phase circuit or
three-phase circuit. DC/AC meters measure DC cur-
rent and AC current in a single-phase or three-phase
circuit. Voltage, current and power—that AC is su-
perimposed on DC-—are also measured. Computation
functions are included to totalize apparent power,
reactive power, power factor and frequency. The fre-
quency ranges 10 Hz to 30 kHz, and distorted wave of
inverter can be measured accurately.

1-2. Features

© Simultaneous Display of 3 Measured Values
Three values among measured or computed
values are simultaneously displayed: voltage, cur-
rent, and power or apparent power Or reactive
power of single phase to three-phase three-wire or
three-phase four-wire circuits.

© High Precision
The voltage, current and power can be meas-
ured with high accuracy: +(0.1% of rdg+0.1% of
range) (for AC meter 2533E30) #(0.1% of
rdg+0.2% of range) (for DC/AC meter 2533E
407).

© Wide Band of DC 10 Hz to 30 kHz

Having a DC range and frequency range of 10
Hz to 30 kHz, DC/AC meters measure DC current
and AC current in a single-phase or three-phase
circuit, voltage, current and power—that AC is su-
perimposed on DC—are also measured, the instru-
ment is best suited for measuring power of
distorted wave and different inverters.

© Abundant Computing Functions are Incorporated
Line voltage or phase voltage mean value, phase
current mean value, apparent power, reactive pow-
er, power factor, etc. can be computed.

© PT and CT Scaling
Even when PT or CT is externally mounted, the
voltage, current, power, etc. can directly be read
through scaling.

© Analog Output Is Standard Equipped
Analog output can output simultaneously up to
twelve (three-phase four-wire) or nine (three-phase
three-wire) signals.

© GP-IB and RS-232-C Interfaces
For data commumnications, the GP-IB or RS-232-
C interface is available. Full remote control is avail-
able for data output and range, function, etc. from
external.

© Integration and Frequency Measuring Function
(Option) :
Current and power integrating function, and
source frequency measuring function can be pro-
vided.

M 2533E-03E
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1-3. Designations and Functions
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Figure 1-1. Front Panel

(@) Power ON/OFF switch
Turn ON/OFF power.
ON at m and OFF at L .

(@ Wiring Change Key:

Changes to three-phase three-wire or three-phase
four-wire.

The key lamp is lit when set to three-phase three-
wire system. Effective only for the model for three-
phase four-wire system (2533 13 and 2533 23). It stays
lit on the model for three-phase three-wire system
(2533 12 and 2533 22).

(3 Voltage Mode Change Key:

Selects voltage display mode whether RMS value
or MEAN (average) value is displayed. When RMS
value is displayed, the key lamp is lit.

When the DC/AC model is used to measure a DC
voltage signal without AC components, select RMS
mode. If the above voltage signal is measured in
MEAN mode, that DC signal is assumed to be a sinu-
soidal AC voltage signal and rectified, and its effective
value is displayed with the measured value multiplied
by 1.1107.

@ Filter ON (SLOW)/OFF (FAST) Key:

When a low frequency voltage or current is meas-
ured and noise is superposed or the display fluctuates,
turn ON the filter. When ON, the key lamp is lit.
Turning ON the filter permits a stable measurement
even if low frequency ripples are superposed.

1M 2533E-03E

(5) Averaging Key:
By digital computation of A-D converted value, an
input filter effect is obtained. When averaging is ON,

the key lamp is lit.

(6) Scaling Key:
Turns ON/OFF a scaling function. When the scal-
ing function is on, the key lamp is lit.

(7) Hold and Trigger Keys:

Pressing the hold key stops a measurement action
and, on the digital display, the value measured just
before the pressing is held. If the display function is
changed when in hold mode, specified data are dis-
played when data are present or, when data is absent,
“(~ ) =+ —— — =" is displayed. The analog out-
put is a value proportional to input regardless of the
hold.

When in hold mode, every press of the trigger key
updates the measured value.

Voltage Range Change Keys

The voltage range is changed over.

Pressing key changes to the next lower vol-
tage range, and pressing key changes to the next
upper range. By pressing key, the voltage
range is automatically changed. At this time, AUTO
key lamp is lit. When in automatic range, and
keys are overridden. Voltage ranges are 30/60/
100/150/300/600 V.

g
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(@ Voltage Peak Over Display Lamp

If the peak value of a voltage wave has exceeded
about 250% of the set range, PEAK OVER display
lamp located on the left of key comes on.

Current Range Change Keys

Function of , and keys is the same
as for voltage range. The current ranges are 0.5%/1/2/
5/10/20 A.

*DC/AC meter does not cover 0.5A range.

@) Current Peak Over Display Lamp
If the current peak value has exceeded about 350%
of the set range, PEAK OVER display lamp comes
on.

(2 Parameter Setting Keys
key allows to set PT ratio, CT ratio, SCAL-

ING FACTOR. If you have the optional integration
function, the key can set the integration time.

Pressing key lights up the key lamp. DIS-
PLAY A, B and C display the PT ratio, CT ratio and
SCALING FACTOR, respectively.

The most significant digit of DISPLAY A flashes,
thereby indicating data in that place is changeable.

The flashing digit can be moved to the right by
key. The flashing digit displayed can be changed

bykeyto 122> . -29-50->1..
key moves the decimal point to the right. The

disg—;—?gd value is set by key. Pressing key
lights the lamp, whereby the integrated time is settable
on DISPLAY C. The keys are overridden for a model
not provided with the optional function.

(3 Integrator Key (option)

Used for power or current integration. The keys
are overridden for a model not provided with the
optional function.

Pressing key lights up the lamp, commencing
an integration.

Pressing key lights the lamp, stopping the in-
tegration.

@ key clears the integrated value when the in-
tegration has stopped.

(4 Function Keys (DISPLAY A)

key selects voltage, , current, and

, power. The lamp of the selected function comes
on.

1. Outline of Product  1-3. Designations and Functions 1-3

@5 Element Select Keys (DISPLAY A, B, C)
, and are keys for selecting re-
spective elements when you have a three phases unit.
allows to display the power sum of all phases
for power, or an average of all phases for voltage or
current, and the lamp for the selected element key
comes on.

Function Keys (DISPLAY B)
key selects voltage, , current, and
, power.
key is used for displaying integrated time in
case integrator is opted. The lamp for the selected
function key comes on. The keys are overridden for a
model not provided with the optional function.

G Function Keys (DISPLAY C)

key selects voltage, , current, s

power, , Teactive power, (1VA ], apparent power,

, power fact, frequency, , inte-

grated power, and [s an |, integrated current. The lamp
of a selected function key comes on. But, s
and keys are overridden for a model not pro-
vided with the optional function.

(8 Battery Display Lamp
Comes on when the memory backup battery is ex-
hausted.

Sample Display Lamp

The lamp comes on about every 0.4 second. Every
time it lights, the displayed data is updated. It remains
off at a hold mode.

9 Remote Control Display Lamp
Lit in remote control mode with GP-IB interface
(option).

@) Local/Demag Key: (For DC/AC models),
(For AC models)

In remote mode with GP-IB, pressing this key can-
cels the remote mode.

For DC/AC models, in local mode, use this key be-
fore starting measurement to demagnetize the DC-CT
core if an excessive input was applied. To demagnetize
the core correctly, use this key without applying a DC
input.

IM 2533E-03E
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Figure 1-2. For Three-Phase Three-Wire System

Figure 1-3. For Three-Phase Four-Wire System

IM 2533E-03E




Model 2633E

Rear panel

(@ Power Connector
The furnished power cord is connected.

(2 Power Voltage Change Switch

The switch is changed to 100 V or 115 V according
to the power voltage. With 200 V series, 200 V and
230 V are changed over.

(@ Power Fuse

When the power voltage is 100 V series, a time lag
fuse of 250 V, 1 A (A9050KF) is used. With 200 V
series, a time lag fuse of 250 V, 0.5 A (A9049KF) is
used.

(@ Panel Set Data Protecting Battery
Two R6P battery are used. New cells protect panel
set operating conditions for about one year.

(® Function Ground Terminal

This ground terminal cannot be used as protective
ground terminal.

Use this terminal for grounding for the functional
purpose.

(&) Voltage Input Terminal

(7 Current Input Terminal

Voltage and current input terminals are provided.
Once the voltage and current input terminals are con-
nected, voltage and current ranges may be changed by
the front panel keys, after power up.

1. Outline of Product  1-3. Designations and Functions 1-5

Wiring Instruction Plate
A wiring diagram is shown for each particular mod-
el.

(@ Remote Control/Analog Otput Connector

A connector for starting measurement by an exter-
nal contact closure command and taking out input vol-
tage, current waveform, and voltage, current and
effective power analog output.

Integrator/Remote Control/Analog Output Con-
nector (Option/INTEG)

An external contact closure command performs
start/stop and reset control of integrator. Also used to
take out integrated value and VA, PF, var, Hz and
D-A converter.

@) GP-IB Connector
(2 Address Setting Switch [ GP-IB
(13 Mode Setting Switch
(TALK ONLY/ADDRESSABLE).
* For RS-232-C, RS-232-C connector and DIP switches

—for data mode, data format and transfer rate
settings—are added.

IM 2533E-03E
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1-4. Specifications

Display: LED (light-emitting diode)
Display Mode (3 displayes):

Mode Max. Display Display Item
A +£99999 |V, A, W (1, 2, 3, = for each)*
S *
B £99999 V A,W(I,Z, B,fo)r each)
integration lapse (option)

+99999 V, A, W, VA, var, PF,

C (£999999 | (Hz, Wh, Ah ... option,
Wh, Ah) |1, 2,3, Z for each)*

*: 1, 3, X for three-phase three-wire

Unit: m, k, M, V, A, W, VA var, Hz h, »

Function Change: display A, B, C can be changed in-
dependently (except VA, var, PF)

(mode is changed by GP-IB or RS-232-C interface)

Sample Rate: approx. 2.5 samples/s

Range Change: manual, auto and external control
(GP-IB ... option) change all phase to the same
ranges independently for V and A

Auto Range Change: by RMS or MEAN value in case
of V, RMS value in case of A

Demagnetizing: Demagnetizes DC-CT core by press-
ing the key in local mode, or receiving a DM
command in remote or local mode. Demagnetizing
time is approx. 5 seconds.

Effective Input Range: 10 to 110% of rated value
(range)

Response Time: approx. 0.4 s (time required for ana-
log value to reach specified accuracy at change of
30--100% or 100—30% when filter is OFF).
Approx. 2 s when filter is ON.

Data Output: wave output; vy, Vi, Vi, I, iz, i3 (for
monitor)

Analog output:

+ Vi+ Vot
Vi, Va2, Vs, VitVs or : Vs

2 3

+ Vi+ Vot
A A, As, A12A3 or 1 \;2 Vs

W+ W,o+ W3, Wi+ W3 or Wi+ W+ Wi,
12 kinds output simultaneously at three-phase
four-wire
9 kinds output simultancously at three-phase
three-wire

D-A output: one of VA, var, PF, Wh, Ah, Hz
(data indicated on display C)

GP-IB or RS-232-C interface: display data and
measurement data

External Control: measurement sample start, A-D
BUSY (standard), integrator (option) start, stop
and reset

M 2533E-03E

Operating temperature and humidity ranges: 5 to
40°C (23 to 104°F), 20 to 80% R.H.

Storage Temperature Range: —10 to 50°C (14 to
122°F) (non-condensing)

Warmup Time: approx. 30 min (until all specifications
are satisfied)

Insulation Resistance: Use a 500 V insulation resist-
ance tester. At least 50 MQ between: (input ter-
minal and case, input and output terminals, voltage
and current terminals, input terminal, output termi-
nal, case and power supply terminal)

Dielectric Strength: 3,000 V AC, 50/60 Hz, 1 min (in-
put terminal and case, input and output terminals,
voltage and current terminals), 1,500 V AC, 50/60
Hz, 1 min. (input and output terminals, case and
power supply terminals)

Source: 100 or 115 V £10% AC, 48 to 63 Hz (200 V
series to be specified)

Power Consumption: approx. 35 VA

External Dimensions: approx. 149x444x364 mm
(5-7/8"x17-1/2"x14-5/16")

Weight: approx. 14-kg (31 1bs.) (for AC meter)

approx. 16 kg (35 Ibs.) (for DC/AC meter)

Accessories: power cord ... 1. Fuse ... 2 (1 A for 100
V series, 0.5 A for 200 V series). Connector ... 1.
Mounting fixture ... 1 set. Dry cells (R6P) ... 2. In-
struction manual ... 2 copies (separate manuals for
options).

Input section

Inpat

changing range)

Item Voitage Current
Direct input . .
AC . | (CT isolation after cT |soéanon o
panging range) (secondary switching)
Type of changing
input Direct input T il
DC/AC | (DC-CTisolated after | DC-CT isolated

(secondary switching)

Rated value | AC

(range) DC/AC

30/60/150/300/600 V

0.5/1/2/5/10/20 A

1/2/5/10120 A

Frequency AC

10 Hz to 30 kHz

10 Hz to 30 kHz

range DC/AC

DC. 10 Hz to 30 kHz

DC, 10 Hz to 30 kHz

Max. allowable input for
Is

Peak 3.5 times range or
1.400 V whichever
smaller

Peak 10 times range or
70 A. whichever smaller

Max. continuous allow-
able input (at 50/60 Hz)

Peak 1.000 V or rms
value 2 times range,
whichever smailer

Peak 50 A or rms value
3 times range, which-
ever smaller

Instrument AC
loss DCI/AC

Input resistance approx.
{ MQ (all ranges)

At 50 Hz,
2 m{ in all ranges

Max. continuous com-
mon mode voltage.
50/60 Hz

1,000 Vrms

1.000 Vrms

Influence by common
mode voltage at
50/60 Hz

Less than +0.025% of
range {input terminals
shorted. 1.000 V applied
10 input-case)

Same as voltage (input
terminal open)

*DC/AC meters do not cover 0.5 A range.
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Measurement Functions
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1-4. Specifications

1-7

Measurement
Functions Voltage Current Power
Item
Change of mean value recti- . s -
Principle fication and true RMS by True RMS by LOG-anti LOG | WM time division multiplica-
LOG-anti LOG tion
g Vi+V
2 | Three-phase three-wire Vi, Vs, ——‘—2——1- =) Ay, As, ’—L\fzifi ) Wiy, Wi, W, +W3(2)
o
L
2 Vi+V,+V 4+ As
§ | Three-phase fourwire | Vi, Vo, Vi, L2020 (5) | A Ay, Ay, .égii\?ﬂ; () | Wi, Wao Wa, W+ W+ W(E)
=
Measurement AC 10 Hz to 30 kHz 10 Hz to 30 kHz 10 Hz to 30 kHz
frequency DC/AC DC, 10 Hz to 30 kHz DC, 10 Hz to 30 kHz DC, 10 Hz to 30 kHz
AC Max. 2 Same as these described in
.3
Crest factor DC/AC Max Max. 3 or 50 A (peak) voltage and current column.
10t0 20 Hz 10to 20 Hz At cos ¢=1
+(0.3% of rdg +0.3% of +(0.3% of rdg +0.3% of 10to 20 Hz
range) range) +(0.3% of rdg +0.4% of
20to 45 Hz 20 to 45 Hz range)
+(0.2% of rdg +0.2% of +(0.2% of rdg +0.2% of 20 to 45 Hz
AC range) range) +(0.2% of rdg +0.2% of
Accuracy 45 to 66 Hz 45 Hz to 66 Hz range)
+(0.1% of rdg +0.1% of *(0.1% of rdg +0.1% of 45 to 66 Hz 400 Hz
At ambient range) range) +(0.1% of rdg +0.1% of
temperature: 23 66 Hz to 2 kHz 66 Hz to 2 kHz range)
+3°C +(0.2% of rdg +0.2% of +(0.2% of rdg +0.2% of 66 Hz to 2 kHz
Humidity: 45 to range) range) +(0.2% of rdg +0.2% of
75% R.H., 2kto 10 kHz 2k to 10 kHz range)
Source voltage: +1.0% of range %1.0% of range 2k to 10 kHz
100 v +1%, 10k to 20 kHz 10 k to 20 kHz +1.0% of range
Input wave- +1.5% of range +1.5% of range 10k to 20 kHz
form: 20 k to 30kHz 20 k to 30 kHz +2.0% of range
sinusoidal, i-_Z.O% of range +2.0% of range 20k to 30 kHz
Calibration (at input 10 to 110%) (at input 10 to 110%) +3.0% of range
cycle: 90 days DC: , DC: Atcos =1
Sameophase ‘é"‘" +(0.1% of rdg +0.2% of +(0.1% of rdg +0.2% of DC:
tz;;ge dv’ an range) range +3 mA) +(0.1% of rdg +0.3% of
amer emaglne- 10t0 20 Hz 10 to 20 Hz range)
}mag%l/‘(‘fg y +(0.2% of rdg +0.4% of +(0.2% of rdg +0.4% of 10 to 20 Hz
ord ) range) range) +(0.3% of rdg +0.4% of
model) 20to 45 Hz 20 to 45 Hz range)
DC/AC +(0.2% of rdg +0.4% of +(0.2% of rdg +0.4% of 20 to 45 Hz
range) range) +(0.2% of rdg +0.4% of
45 to 66 Hz 45 to 66 Hz range)
* +(0.1% of rdg +0.2% of +(0.1% of rdg +0.2% of 45 to 66 Hz 400 Hz
range) range) *(0.1% of rdg +0.2% of
66 Hz to 2 kHz 66 Hz to 2 kHz range)
+(0.2% of rdg +0.4% of +(0.2% of rdg +0.4% of 66 Hz to 2 kHz
range) range) £(0.2% of rdg +0.4% of
2kto 10 kHz 2k to 10 kHz range)
+1.0% of range +1.0% of range 2k to 10 kHz
10 k to 20 kHz 10 k to 20 kHz +1.0% of range
+1.5% of range +1.5% of range 10 k to 20 kHz
20 k to 30 kHz 20 k to 30 kHz +2.0% of range
+2.0% of range +2.0% of range 20 k to 30 kHz
(at input 10 to 110%) (at input 10 to 110%) *3.0% of range

Influence by power factor

Within 50/60 Hz £0.5% of rdg

at cos 9=0.5

Accuracy (analog output) at
same conditions as for dis-

play

Add 0.05% of range to display accuracy shown above.

Temperature coefficient
5 t0 20°C (41 to 68°F),
26 to 40°C (79 to 104°F)

Less than +0.03% of range/°C
(Less than +0.02% of range/°F)

Same as voltage

Same as voltage

* Accuracy within one year after calibration: Compared with the 90 days accuracy, add (total error) X 0.5

IM 2533E-03E
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Computing Functions
Apparent Power, Reactive Power and Power Factor Computations

Model 2533E

Computing
JFunction Apparent Power (VA) Reactive Power (var) Power Factor (PF)

Item

1 to 3 (each part) VX A; (VixAP—-W2 W,

p 1 1 4 3 1 V|XA|

g
Z Vi+V, A+A 2
E by — AA, \/( 12 2 o 12 3 x\/T) W, +W,
g (three—Phase ERARAL RGN AL VR o V,+V, A+A,
o | three-wire) 2 2 (W + W) 5 x > x V3
g :
=
= 3
£ ViVt Vs, A +ALFA, z ,
£z ViH VetV At ArtAs \/( FVatVy A — x3) Wi+ Wat W

(three-phase 3 X 3 VitVatVs o ActAzA

four-wire) x3 — (W W+ Wa)? 3 3

Rated value depends on V, A —1to0to +1
Computation range ranges (F.S. resolution same as Same as apparent power (10 to 110% of rating for
corresponding W range) V and A)

Computation ac-
curacy with respect
to value calculated +0.05% of rated value (VA) +0.05% of rated value (var) +0.001
from measured
value (V, A, W)

*Reactive power (var), apparent power (VA) and power factor (PF) of the instrument are obtained by digital com-

putation from voltage, current, effective power, etc.

*When distorted waveshapes are measured, differential in measured values using this instrument and other instru-

ment with different principle of measurement may occur.

Scaling Function
Each measured value multiplied by PT ratio, CT

ratio, SCALING FACTOR or others is displayed

(unit is changed automatically)

Effective Digit: selected automatically according to
effective digit of voltage and current ranges

Setting Range: 0.0001 to 10000

Set Value: DISPLAY A settable for PT ratio, DIS-
PLAY B for CT ratio, DISPLAY C for scaling fac-
tor

Averaging Function

Principle: exponential averaging with attenuation fac-
tor K=8

B GP-IB Interface

Electrical, Mechanical
1IEEE Std 488-1978

Functional Specifications: SH1, AH1, TS5, L4, SR1,
RL1, PPO, DC1, DT1, CO
(ADDRESSABLE/TALK ONLY)

M RS-232-C Interface

Data Transmission System: Start-stop system

Data Transmission Rate: 75, 150, 300, 600, 1200,
2400, 4800, 9600 bps.

Specifications: conform to

Optional Specifications

B Frequency Measurement (/FRQ)

Measurement Principle: reciprocal

Measurement Frequency Range: 8 Hz to 200 kHz (fil-
ter OFF), 2 to 200 Hz (filter ON)

Accuracy: +(0.1% +1 digit)
IM 2533E-03E

Min. Voltage and Current Input Sensitivity: +10% of
F.S.

Display Range: 2.000 Hz to 240.0 kHz (4 digits)

Sampling Rate: 400 ms (filter OFF), 1.6 s (filter ON)

Measurement Input: V1 or Al

M Integrator Function (/INTEG)

Max. Display: £999999 (6 digits)

Integration Time: 999 h

Display: Ah or Wh by DISPLAY C

Timer: integration can automatically be stopped by
timer setting. Set value ... 000 h:01 min to 999 h:00
min (timer OFF at 000 h:00 min).

Lapse of Time: lapse of time after integration start
can be indicated as 0 to 999 h:00 min by display B

Count Over: if integrated value over ranges, lapse of
time is held and control stops

Accuracy: + (mainframe accuracy +0.02% of rdg +1
digit)

Temperature Characteristics: +0.025% of range/°C
(£0.045 of range/°F)

Timer Accuracy: +0.02%

Remote Control: start, stop and reset control are
made by external contact closure command

M D-A Converter Function

Principle: 16 bit PWM system, D-A converter

Output Range: (—7.5 to +7.5V) rating: 5V/F.S.

Accuracy: mainframe accuracy +0.1% of F.S.

Temperature Characteristics: +0.02%/°C (£0.036%/
OF)

Output Contents: one of Wh, Ah, var, VA, PF and
Hz (data specified at DISPLAY C)

Sampling Rate: 400 ms




(=]

Model 2533E

1. Outline of Product  1-5. Operating Principle 1-9

1-5. Operating Principle

Figure 1-4 is a block diagram for the digital power
meter of three-phase four-wire system. It consists of
input section, RMS board, MPX board, A-D board,
CPU board, etc.

In the voltage input circuit adopted for the input
section, the input voltage is changed to a constant cur-
rent by voltage divider and preamp and is then iso-
lated by a CT. In the current input circuit, the CT pri-
mary winding is fixed and the secondary load and
preamp gain are changed over. With this, changing the
current range does not open the primary current cir-
cuit, permitting safe changes, and remote control can
be attained by using GP-IB or RS-232C interface.

On RMS board, the voltage output is subjected to
true rms computation by log-antilog method or mean
value rectification rms value computation. The current
output is subjected to true rms computation by log-
antilog. For power measurement, the multiplier circuit
resorts to a PWM (pulse width modulation) time divi-
sion system. To ensure wide bandwidth and high
accuracy, the clock frequency adopted is 125 kHz and,
for a switching element, a high speed MOS device is
used.

I RMS Board )

input Section 1

Range Detectian

sl

S

Voltage input

Output from RMS board passes through MPX
board, and enters A-D converter of 16 bit PWM sys-
tem, where it is converted to a digital value. On MPX
board, outputs from different input sections are con-
nected and can be selected to match the display mode.

CPU board is centered around an 8 bit 8085. Here,
A-D converter control, display section control and
also apparent power, reactive power, power factor, PT
ratio, CT ratio scaling and other computations are car-
ried out.

Analog output, voltage and current waveform from
different input sections as well as voltage, current and
power converted into DC voltages are available.

Three-phase three-wire system is three-phase four-
wire system minus input section 2 and the network re-
lated to it.

T N MPX Board

A A AN

T N e -

\

CPU Board

AD Board

CT
rrent Input %‘

N
P-4

To input Sections 2, 3

Input Section 2

;

L. S

y Analog Output

input Section 3 RMS Board 3

|

L

Figure 1-4. Block Diagram of Three-Phase System

IM 2533E-03E
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1-6. External Dimensions

Unit: mm {inch)
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2-1. General Operating Procedure

A general operating procedure of the instrument is
illustrated in the form of a flow chart. The description

is made almost in the illustrated sequence.

Replace memory backup battery

\

Install

Turn on power

1

Set voltage, current ranges
(RANGE)

\

Select digital display
(DISPLAY)

Power
recalculated by use
of PT/CT?

( ™ See page 2-2)

( ™~ See page 2-5)

( ¥~ See page 2-7)

{ » See page 2-17)

( 9 See page 2-19)

( "~ See page 2-22)

NO

Set scaling (SCALING) { W Sce page 2-28)

—

|

Y

Select measurement mode
(MODE)

( ™ See page 2-26)

Figure 2-1.

1M 2533E-03E
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2-2. Installing and Replacing Battery

(1) Installing Battery (First Time)

1) On the instrument, “panel setting information pro-
tective dry cells” are installed for backup of setting in-
formation in case of a power failure or when the pow-
er switch is turned OFF. The battery is housed at the
upper right corner on the rear of the mainframe as
depicted in Figure 2-2.

Battery Case

Knob

Cover

Figure 2-2.

2) By pulling the knob located at the upper middle of
the battery cover shown in Figure 2-2, the cover is un-
locked and can be taken out of the mainframe.
3) In the middle of the internal battery case, a red
ribbon is mounted. As shown in Figure 2-3, mount
two furnished dry cells (R6P) on top of the ribbon.
Observe proper polarity when installing the batter-
ies.

1M 2533E-03E

Ribbon

Figure 2-3.

4) As depicted in Figure 2-4, fold back the excess of
ribbon upward, put the cover in place and push the
knob to lock.

Take care so the ribbon end does not show outside
the case.

Two Dry Cells,

Figure 24.

5) The battery life is about one year at a normal oper-
ating status. When the battery voltage becomes lower
than specified, BATTERY indicator lamp on the up-
per left corner of the front panel comes on, thereby
indicating the battery must be replaced.
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(2) Replacing Battery

1) If BATTERY indicator lamp stated in 5) above is
lit, immediately prepare two new dry cells.

2) Refering (1) 2), remove the cover from the hous-
ing.

3) Pull the red ribbon and remove the old cells.

4) Thereafter, replace the cells in the procedure given
in (1) 3) and 4).

5) Replace the cells with 2533E turned ON so as not to
lose the setting information.

If the cells are replaced with power OFF, the set
data is destroyed and the control return to a default
mode to be described in section 2-5.

Note, however, that in the default mode, the vol-
tage and current ranges are maximum with 600 V and
20 A. Therefore, turning ON does not damage the in-
strument.

CAUTIONS

1. Replace with cells of the same manufacturer,
where possible.

2. Replace two cells at a time and refrain from
using new and old cells together.

3. Refrain from using cells whose history is un-
known.

4. Do not discard old cells together with ordi-
nary garbage.

2. Handling

2-2. Installing and Replacing Battery 2-3

M 2533E-03E



2-4 2. Handling = 2-2. installing and Replacing Battery Model 2533E
(3) Setting Information Backed Up By Battery
Table 2-1 shows setting information backed up by the
“panel setting information protective dry cells” instal-
led as explained in (1).
Table 2-1.
{U Vq {U A ] [D W] Upper/lower
DISPLAY A combined
t[l1 HB2 []3”[12] setting
{[l \'} ] [ﬂ AJ [U W} {U mﬁ} Upper/lower
Display Mode DISPLAY B combined
![] 1 l ‘ﬂ 2 |03 [E p l setting
v Jo Ao Jvar)o vaJf P e oWl an) | wppertones
DISPLAY C combined
‘[11 ‘UZ l[13 lDEl setting
Wiring section (3¢3W/3¢p4W)
Measurement Voltage section (RMS/MEAN)
Mode

El
g

[0 ava ] [nscauns)

& & DHTERE(ON/OFF)

Sampling Mode | [0HOLD

Sampling section (ON/OFF)

VOLTAGE RANGE (V)

Setting range

=)
>
3

Range section (ON/OFF)

Measurement
Range -
CURRENT RANGE (A) Setting range
Range section (ON/OFF)

DISPLAY A PT ratio set value
Scaling Value | DISPLAY B CT ratio set value

DISPLAY C SCALING FACTOR set value
Timer Setting Set value

Notes: 1.

IM 2533E-03E

In the display mode, of DISPLAY C
is effective only when the frequency
measurement function (option code: /FRQ)
installed.

. In the display mode, and of

DISPLAY C and of the timer setting
are effective only when the integrator func-

tion (option code: /INTEG) is installed.

3. When GP-IB or RS$-232-C interface is in-

stalled, the following interface-related para-

meters are not backed up:

« service request mask: IM3k =k

«BLOCK output time delimiter: DSk
(GP-IB only)
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2-3. Installation

The instrument is available as a desk top type, or
the like or a rack mount type with the furnished a-
dapter.

(1) Desk Top Type

The instrument can be installed horizontal or tiited
on a table.

To tilt the instrument, lift the front and pull the
stand located on the instrument bottom. It is locked in
a position almost perpendicular with respect to the
bottom surface. To unlock, push back the stand while
pushing inward on the right and left legs of the stand.

Figure 2-5.

IM 2533E-03E
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(2) Rack Mount Type

For use as a rack mount type, the supplied adapter
must be mounted.

<Mounting Procedure>

() Remove the rubber covers from the sides of the
mainframe shown in Figure 2-6.

(@ Loosen each right and left 2 countersunk screws
from the locations where the rubber covers were
removed.

(3@ Attach the adapter with the countersunk screws
loosened in (2.

@ Remove the four legs from the mainframe sides
with a flathead screwdriver.

(& Mount the mainframe on the rack.
© When installing, be sure to add a support from

underneath.

Model 2533E

Figure 2-6.

1M 2533E-03E
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2-4. Wiring Procedure

This section describes the wiring method for three-
phase power— 2533E32 and 2533E42 (three-phase WARNING

three-wire), and 2533E 33 and 2533E43 (three-phase
four-wire). Measurements are available for the two
versions as given in Table 2-2. According to the par-
ticular measurement, refer to the wiring procedure
stated below. In the table, mark © indicates the fac-
tory set status, and mark O indicates an applied
measurement process.

On the wiring diagram, both voltage and current
sides are connected to do power measurements. When
measuring voltage or current only, connecting the vol-
tage of current only, will suffice.

Table 2-2.
. No. of Input
Wiring 2533E32 | 2533E33
Elements Refer to

System (EL) Used 2533E42 | 2533E43
Single-phase 1 O 0O 741
Two-wire
Three—pl}ase 5 © ) 2.49.
Three-wire
Single-phase 2 O O | 243
Three-wire
Three-phase 3 « ® 9.4.4.
Four-wire
Three-phase 3 x o 2.4.5.
Three-wire

@ Before connecting the line under test to the
instrument, turn OFF the power switch of the
load. Take utmost care not to connect a volt-
age circuit to the current input terminal, or a
current circuit to the voltage input terminal.
Wrong connection is not only dangerous to
the human body but also might burn the in-
strument.

® Use connecting wires of proper size and gage
with respect to the voltage and current to be
measured.

@ Although the rear panel, etc. of the input
element used on the instrument are so de-
signed as to ensure safety, it is very danger-
ous to remove the connecting wires with
SOURCE side turned on. Be sure to turn OFF

the input signal before removing the connect-

ing wires.

CAUTION

Whether the power switch is turned ON or
OFF, applying voltage or current beyond the
maximum continuous or momentary allowable
input indicated in the Specifications might dam-
age the instrument.

NOTES

@ In a power measurements, large current and
voltage and current containing high frequen-
cy components are handled. Wire inputs with
regard to about their mutual interference and
countermeasure for noise.

As required, separate, twist or shield the
wiring.

® Influence by a residual current may occur if
the wiring resistance is lower than 40 m{)
when a high sensitivity range is used for cur-
rent measurement.

@ The terminal & located on the lower right
corner of the rear panel is the function
ground terminal.

This ground terminal cannot be used as pro-
tective ground terminal.

Use this terminal for grounding for the func-
tional purpose.

1M 2533E-

03t
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2-4-1. Power Measurement of Single-Phase Two-Wire (1¢2W)

System

(1) When both Voltage and Current are Within
Specified Measurement Ranges

When both voltage and current are within the spe-
cified measurement ranges for the instrument, select

one of the input elements incorporated in the instru-,

ment and, as shown in the wiring diagram in the mid-
dle of the rear panel, or in Figure 2-7, securely con-
nect SOURCE and LOAD wires to the voltage and
current terminals on the rear of the input element. In
Figure 2-7, the thicker line indicates the current cir-
cuit, and the thinner line indicates the voltage circuit.

With this wiring, the digital display show the mea-
sured value as it is.

At this time, 2533E 32, E 42 are usable as two sing-
le phase power meters, and 2533E 33, E42, as three
power meters.

SOURCE LOAD

1t03

PO OO

[ 1$2W

Figure 2-7.

1M 2533E-03E

(2) When both Voltage and Current Exceed
Specified Measurement Ranges

The maximum measurement ranges of the input
element are 600 V for voltage, and 20 A for current.

When it is desired to measure a greater voltage or
current, connect an external potential transformer
(PT) and current transformer (CT) as shown in Figure
2-8.

Note: The frequency characteristics and phase
characteristics of the external PT and CT influence the
measured value.

SOURCE LOAD

LICT

|
ﬁ; lﬂ[ PT v
JR D SRS A PR P

1to3

[t |
|
|
|
I

_<_1

L

S

OIOICIS)

[ 12w

Figure 2-8.

Generally, PT secondary is 110 V or 150 V, and CT
secondary is 5 A. Select appropriate primary ranges
according to the voltage and current to be measured.
PTs and CTs in Tables 2-5 and 2-6 (related products)
are available from us. Their use combined with this
instrument considerably widens the voltage and cur-
rent measurement ranges.
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<Examples of Calculation When Using PT
and CT>
(1) Voltage Measurement=instrument’s voltage read-
ingXPT ratio
Example: Instrument’s voltage
reading .............. 100.00 V
PTratio ............. 3300/110=30
Measured voltage .. 100 Vx30=3kV
(2) Current Measurement=instrument’s current read-
ingX CT ratio
Example: Instrument’s current
reading .............. 4.000 A
CTratio ............. 50/5=10
Measured current .. 4 Ax10=40 A
(3) Power Measurement=instrument’s power read-
ingxPT ratioxCT ratio
Example: Instrument’s power

reading .............. 350.0W
PTratio ............. 3300/110=30
CTratio ............. 50/5=10

Measured power ... 350 Wx30x10=105 kW

@® When it is desired to directly read on the display
the values measured as shown above, set the PT
and CT transformation ratios by scaling.

For details of scaling, refer to section 2-10 Sei-
ting Scaling (SCALING) Factor.

WARNING

When using an external current transformer,
its secondary must not be opened at an ener-
gized mode. If opened, a high voltage would
appear on the current transformer secondary
which is very dangerous.

NOTES

@ The instrument is so designed that, by chang-
ing the range by the range change key
or on the front panel, the secondary of
the incorporated current transformer is not
opened. Therefore, the range may be
changed in an energized mode.

@ When measuring low power factor wattage, a
slight phase error from a potential or current
transformer influences the measured power
considerably. Be aware of it when the power
must be measured accurately.

2. Handling

2-4. Wiring Procedure 2-9

IM 2533E-03E
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2-4-2. Power Measurement of Three-Phase Three-Wire

(3¢p3W) System

(1) When both Voltage and Current are Within SOURCE LOAD
Specified Measurement Ranges R ~
S
When both voltage and current are within the T 3
measurement ranges specified for the instrument,
securely connect SOURCE and LOAD wires to the @ @
voltage and current terminals on the rear of two input L 3 @
elements as shown in the wiring diagram in the middle =
of the rear panel or in Figure 2-9. The thicker line @ @
indicates the current circuit, and the thinner line indi- @ @
cates the voltage circuit. ~ ~
With this wiring, the indicated items and their de- 303w
tails are as shown in the column of three-phase three- 3
wire system (measurement of 2 voltages, 2 currents) in (2EL)
Table 2-3. Figure 2-9.
Table 2-3. Wiring, Indicated Items and Their Details
Wiring | Single-Phase Single-Phase Three-Phase Three-Wire | Three-Phase Three-Wire Three-Phase
Two-Wire Three-Wire mﬁ"ﬂ;ﬁ:} o N tanen: Four-Wire
Indicated Item (1p2W) (193W) *1) 2 Carrents, 3¢3W) 3 Currents) *2) (3¢p4W)
o v i Vi, V3 Vi, V3 Vi, V2, Vs Vi, V2, V.
o
3 - Vit Vs Vit Vs Vi+tVa+ Vs Vit Va+ Vs
> v 2 2 3 3
= A A Ay, As Ay, As Ay Az, As A, Az, Az
[
5 s A . At Ag Ar+As At Apt Ay | ArtAr+Ag
O 2 2 3 3
2 w A Wi, W Wi, W Wi, Wz, W Wi, Wp, W3
SE
@ & SW e Wi+ W3 Wi+ W3 Wi+ W3 Wi+ We +W3
o -
% JVar =Wz, | vag - VVAZWE N VAR WE
z var N VAT -W?2 e NVAZ W2, A VAZ W2,
2. VVAZ W |V VAZ-WE | aeTys | Var o
>
S
&‘3 S var — NEVAI-IW2 A SVAZ-IW?2 [JEVAZ-3W? |Jf3VAZ-ZW?
ViX A VaXAp, | VIXAL VXA,
:S,_ VA VXA VixAq, VaixAsz | VixA;, VixA; ViX Ay VaxX A,
&5
<& s va - 2XxTVUXZA |4/ 3XxSVxZA [&/3XIVXZTA | 3xIVxZA
§ PF W Wy Wy Wy Wi W, W, W3 | W, W, W;
2 VA VAy® VA3 VA:® VA3 VA1’VAz’ VAs| VA1 VA VAs
S
-
2 s PR - W =W W A
S VA VA IVA VA

*1) Wiring seléction by pressing switch on 2533E32, 2533E42, 2533E33 or 2533E43.
*2) Wiring settable by changing over switch in 2533E33 or 2533E43.
#3) VA? denotes (VA)>.

*Reactive power (var), apparent power (VA) and power factor (PF) of the instrument are obtained by digital com-
putation from voltage, current, effective power, etc.
*When distorted waveshapes are measured, differential in measured values using this instrument and other instru-
ment with different principle of measurement may occur.
IM 2533E-03E
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(2) When both Voltage and Current Exceed
Specified Measurement Ranges
As described in section 2-4-1 (2), connect an exter-
nal potential transformer (PT) or current transformer
(CT) according to Figure 2-10.
R SOURCE LOAD
S
T s [ e e
. Y SRR e = U (N P
r tier | Toga) r Lier [ V]
! 1 I | I | I
i ! l ! ! f | ;
. |
Lo 94 Lg% Lg% Tl QN
1 3
O, ©
® 1 ® 1
® || * ®|| *
(+) ()
o/ o/ 3¢3W
(2EL)

<Examples of Calculation When Using PT
and CT>

Figure 2-10.

(1) Measured Voltage = PT ratioXinstrument’s vol-

tage reading = m;-V;

Example: PT ratio (my) ....... 3300/110=30
Instrument’s voltage
reading (V1) ........ 100.00 V
Calculated voltage
(€1 RN Y2 I 100 Vx30=3 kV

Likewise, the value of m;-V; is calculated.
(2) Measured Current = CT ratioXinstrument’s
current reading = n;* A;
Example: CT ratio (1) ....... 50/5=10
Instrument’s current

reading (Ay) ........ 4.000 A
Calculated current
(Mi-Ag) e 4Ax10=40 A

Likewise, the value of ny* A; is calculated.
(3) Measured Power = PT ratioxX CT ratioXpower
reading = my-n;- W,
Example: From above, m;=30, n;=10
Instrument’s power
reading (Wy) ....... 350.0 W
Therefore, calculated power
(m;-n,;-W;)=105kW
Likewise, the value of mz n;-W; is
calculated.

From the above values, the voltage, current and

power of this wiring can be obtained as follows based
on the formulas in the column of 3¢3W (2EL) of

Table 2-3.
V: m1~V1 and m3-V3
sv:  VitmsVs “;"“"(
A: n;-Aj and n3- A;
SA: nl'Al';nTAEl
Ww: m;-n;-W; and ms-n3-W;
IW: ml-nl-Wl + m3-n3-W3

@ When it is desired to directly read on the display
the values measured as shown above, set the PT
and CT transformation ratios by scaling.

Note: The transformation ratios must be the
same between two PTs and between two CTs.

For details of scaling, refer to section 2-10
Setiing Scaling (SCALING) Factor.

IM 2533E-03E
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Model 2533E

2-4-3. Power Measurement of Single-Phase Three-Wire

(193W) System

Three-phase power measuring model uses two in-
put elements. Therefore, by changing DIP switches on
the CPU card, single phase three-wire (1¢3W) power
can be measured.

Figure 2-11 shows wiring for the case where the
measured voltage and current are within the specified
measurement ranges, and Figure 2-12 shows wiring for
the case where the measured voltage and current are
beyond the specified measurement ranges.

e How to set DIP switches is explained in section 2-

12 Setting Internal Swithes.

For these wirings, the relationship between
measurement items and measured data is shown in the
column, single phase three-wireisystem, in Table 2-3.
The calculation method for measured values beyond
the specified limits or direct reading of measured value
via scaling is similar to section 2-4-2 (2) above.

SOURCE LOAD
1 3
© ©
® ®
® ®
® ® LW
(2EL)
Figure 2-11.
SOURCE LOAD
r=l-—-=l=" r=l=—-I=1 [ i 7 ===l
L,CT v - OLCT Vi
' A b M' | {M
| | | w | | I I |
! 1 I | ] [ I !
I ¢l prl vi [ ¢l pTl vl
e e e | e d b Jo o fe e ] L e
1 3
© ©
®r @
o L o || L
® & ToaW
( 2EL)

Figure 2-12.
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2.4-4. Power Measurement of Three-Phase Four-Wire (3¢4W)
System

(1) When Both Voltage and Current are Within
Specified Measurement Ranges

Referring to section 2-4-2 (1), perform wiring as
depicted in Figure 2-13. For this wiring, the rela-
tionship between measurement items and measured
data is as given in the column, three-phase four-wire
system, in Table 2-3.

SOURCE LOAD

Zz - wn =T

s
N

HEOE
OJOJ0IC,
O ®

3p4W
(3EL)
Figure 2-13.
(2) When Both Voltage and Current are Beyond
Specified Measurement Ranges
At this time, external potential transformer (PT) @ When it is desired to directly read on the display
and current transformer (CT) are connected as shown the values measured as shown above, set the PT
in Figure 2-14. and CT transformation ratios by scaling stated in
Measured values of voltage, current and power for section 2-10. The transformation ratio must be the
this wiring can be calculated based on the column of same among the three PTs and the three CTs.
three-phase four-wire system in Table 2-3 according to
the examples of calculation in 2-4-2 (2).
R SOURCE LOAD
S
T
N [ W = "—:“’1 [ 20 \han e | r .l | I S | i iy |
| (E ()LICT I (i ?Vl | (( j)LlCT | ?.Q_\LO}V; L:CT ll V:
| ] | ! ! I
| (?W’}, | | g“" ] (gmig) ! ] | | i |
- ._._.__e PTLE.M«,:J I EJ PTL_ S A L— ___..e.l PTL.._ S

1

OIS @@ -

®@®@~
|

CIOICIGIE
;|}_<

3p4W
(3EL)

Figure 2-14.
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Model 2533E

2-4-5. Power Measurement of Three-Phase Three-Wire

(3¢p3W) System

When the three-phase four-wire model, power of
three-phase three-wire (measurement of 3 voltages, 3
currents) system can be measured by changing the
DIP switches on the CPU card.

Figure 2-15 shows wiring for the case where the
measured voltage and current are within the specified
measurement ranges, and Figure 2-16 shows wiring for
the case where they are beyond the specified ranges.
@ Setting of DIP switches is explained in section 2-12

Setting Internal Switches.

For these wirings, the relationship between
measurement items and measured data is shown in the
column, three-phase three-wire (measurement of 3
voltages, 3 currents) system in Table 2-3. Direct read-
ing via scaling of each measured value beyond the
specified ranges is similar to section 2-4-2 (2) above.

SOURCE LOAD
1 2 3
© © 10)
® O 1O
® ® ®
® €] @
3¢3W
(3EL)
Figure 2-15.
SOURCE LOAD

[l R ] | e ] | Y W | e e i | r Sl S| | S e |

L,CT \Y L., CT A" L.CT \%
| 1 | éﬁﬁﬁg | i gﬁbﬁg ] | éUUU)) | } i ! [555! -
L._.___...c_.l PTL-__G._,J L.,.._,____e_z PTL..__.g_,___V L,._____.ZJ PTL__-.__V_J

n?‘{

Figure 2-16.
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2, Handling 2-4. Wiring Procedure 2-15

2-4-6. Correction for Self-Consumed Power

The measured power indicated by the instrument is
load power plus power consumed by the input circuit
of the instrument connected to the load side.

When it is desired to measure the load power more
accurately, the power cinsumption of the instrument
itself must be deducted from the measured value.

(1) When Voltage Terminal is Connected to Load
Side

When the source impedance is low and the voltage
fluctuation is small, or the load power is relatively
small, connect the voltage terminal to the load side. In
the wiring diagrams on the instrument’s rear panel and
this manual, the “voltage terminal is connected to load
side”. .

The loss on the voltage terminal side is almost the
same as the instrument’s reading when the load is de-
tached. By deducting this value from the value meas-
ured when the load is connected, a true load power is
obtained.

Since the input resistance of the voltage terminal of
the instrument is about 1 MQ (constant) over the en-
tire voltage measurement ranges, correction of self-
consumed power may hardly be necessary.

SOURCE "~ LOAD

OGO

Figure 2-17.

(2) When Current Terminal is Connected to Load
Side '

For power measurement, the current terminal may
be connected to the load side besides the wiring stated
in (1) above. In this case, by changing the voltage con-
necting point from P to Q with the load kept con-
nected as shown in Figure 2-18, the power measured
by the instrument is the loss on the current terminal
side. By deducting this value from the power meas-
ured when the voltage connecting point is at P, a true
load power is obtained. '

The self-consumed power (instrument loss) on the
current terminal side is 2 mQ Xcurrent (squared) at 50
Hz. When the instrument loss is sufficiently smaller
than the load power, the instrument loss may be
ignored.

SOURCE Q LOAD

Figure 2-18.

M 2533E-03E
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Related Products {2y Current Transformers: 2241 to 2244
(1) Potential Transformers: 2261, 2262 Class: 0.2
Class: 0.2, JIS C 1731
Rated Burden: 15 VA Fable 2-6.
Table 2-5. Model Primoary Secondary
e 10/15/30/60/100/250/
i Lo ary 2241043 5 A
Model Primary Secondary A 300/500/750/1,500 A A
P e et e _
226101 220/440/2,200/3,300 V 110 Y i 10/15/30/50/ 100/2501 -
226102 | 15/30/50/75 150 v S 300/500/750/1,500 A .
226103 | 100/200/300/500 150 v 1/1."
226200 | 3.300/6.600 V 10V 7.5/10/15/20/30/50/ 5 A

224400 | 500 A (500 AT

226101 Potential Transformer

ot Transformer {Hhrongh fype)

IM 2533E-03E
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2-5. Turning on Power

(1) Setting Status of Keys when Turning on
Power

Install the backup batteries according to section 2-
2. Before any settings have been made with the front
panel keys, the settings of the keys shown in Figure
2-19 when turning on power are at a default status
given below. For a DC/AC model, when the power
turns on, its DC-CT core is demagnetized.

EESTISE DCT/ALL 24 foee s

YORDGAWA ¢
srar A g omar 5 oonar © T—
Siow mr v e iy e ey .
L L]
kA K A
D s ( (YIRS L J MW ]
0 aemore - o T
4 FUNCTION FUNCTION FUNCTION 3
DV |aA 0w ermm f0v Joa [ow [0 ermmo  J0v [0A 0w [ovr |Dva [opF [aw {Own [0An |
ELEMENT i et - LEMENT i
Lu: oz jos jox o1 joz o3 [0z 0t joz2 |03 |px Y
e
( MODE [l 800y VOLTAGE RANGE iz CURRENT RANGE SET PARAMETER INTEGRATOR rommomt
e [[owmwo | Gvacr | graven | gave [Dswum‘ ] g:} [~ 1~] g: }\[ ~ 1~ [Decs 1 e | earen [oerasr{garor |
R goot o |
Dw}cfv&fm o c;‘.g.f‘-quo r>[,\;.l =2l
\. g _J

® o

5 I

Figure 2-19.
1) Measurement Mode Table 2-8.
A measurement mode is selected by MODE keys — - -
shown by (¥ in Figure 2-19. The initial status of the Key Initial Setting Display
keys are given in Table 2-7. P Key lamp
OFF .
- extinguished
Table 2-7. At this time, SAMPLE display lamp located near
Key Initial Setting Display the upper left corner of the front panel flashes at a

sampling cycle of about 400 ms. Confirm this.
3¢3W Key lamp lit i
o RMS 3) Display Mode

A display mode is selected by FUNCTION and
ELEMENT keys corresponding to DISPLAY A, B

HEHE
O
e

= OFF Key lamp and C shown by () in Figure 2-19. The initial settings
extinguished of the keys are given in Table 2-9.
OFF : :
Table 2-9.
2) Sampling Mode C.orrefpo“d' Init.ial Display
The sampling hold status is turned ON or OFF by ing Display | Setting
SAMPLE keys indicated by (2) in Figure 2-19. The ini- DISPLAY Lamps lit on and
tial settings are given in Table 2-8. A vi keys. Others extinguished.
DISPLAY | | Lampsliton[t A]and
B keys. Others extinguished.
DISPLAY | | Lampsliton 0 W] and 1 1]
C keys. Others extinguished.

IM 2533E-03E
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4) Measurement Range

Each measurement range is selected by VOL-
TAGE RANGE (V) and CURRENT RANGE (A)
keys shown by @ in Figure 2-19. The initial settings
are given in Table 2-10.

Table 2-10.
Measurement Initial Displa
Range Setting pray
VOLTAGE 600 V 609 lam'p lit. Others
extinguished.
CURRENT 20 A 20 lamp lit. Others ex-

tinguished.

5) Scaling Value

Presskey, shown by (® in Figure 2-19. The
key lamp comes on and, at the same time, PT ratio,
CT ratio and scaling factor initial set value are indi-
cated on DISPLAY A, B and C, as shown in Table
2-11.

At this time, the most signification digit of DIS-
PLAY A flashes, indicating the value in this place is
ready to be changed by setting. It is not due to trouble
in the instrument.

Table 2-11.
. Initial Scaling Initial Setting
Display Item and Display
DISPLAY A PT ratic | |
DISPLAY B CT ratio
: SCALING
DISPLAY C FACTOR

6) Timer Setting (Only When/INTEG is Added)

Press key, shown by (® in Figure 2-19. The
key lamp comes on, DISPLAY A and B disappear as
shown in Table 2-12, and initial timer setting is indi-
cated on DISPLAY C.

At this time, / { the most signification digit of DIS-
PLAY C flashes, indicating the value in this place is
ready to be changed. It is not due to trouble in the
instrument.

IM 2533E-03E

Model 2533E

Table 2-12.
. ;. . Initial Setting
D
isplay Initial Setting and Display
DISPLAY A .
DISPLAY B

DISPLAY C | Timer (h, min)

At the same time, INTEGRATOR Keys shown by
(® in Figure 2-19 give initial settings shown in Table
2-13.

Table 2-13.

Key Initial Setting Display

OFF

Key lamp extinguished

ON

Note: When the integrator function is not added,
key lamp is also extinguished.

Key lamp lit

(2) Others

Make sure BATTERY indicator lamp on the upper
left corner of the front panel is extinguished.

This lamp is lit when “panel setting information
protective dry cells” are not installed or are ex-
hausted.

NOTES

® When setting information is backed up by the
batteries, key setting statuses when turning
on power are set in last setting when power
was turned OFF. When GP-IB or RS-233-C
interface is :installed, 'service request mask:
IM % % and delimiter: DS (GP-IB inter-
face only) setting at BLOCK output are not
protected.

@® If power is turned OFF while integrating
when an integrator function is added, turning
on power again does not resume the integra-
tion.
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2-6. Setting Voltage and Current Ranges {(RANGE)

2-19

2-6. Setting Voltage and Current Ranges (RANGE)

The voltage and current ranges are set by operating the keys in the shaded area of Figure 2-20. The selected ranges
are known by the range indicator lamps located at left of the keys.

EEDEE [IIT/ALS M o s

MODE

SAMPLE

o [uwnm {gwour | gemm | Qave jgscm]
PITT iy

T siman

YOKOGARA
aenar A oy 5 ot o 7
3 oW sar . v | oI IR T o v T T m Vo var
. : * A Y A k A VA
oz | v owll N ow ] ¥ OW oh
I=F" ol 8 R — o He >
FUNCTION FUNCTION FUNCTION
o praamo ov {0Aa low (0% © oraamo [a v {0A |0W jove [OVA JOPF |0W: jowe [0An |
ELEME ELEMENT ELEMENT forTRn
o |0z los [0z U1 0z jos josx 01 jnz jos jos =

INTEGRATOR oonoea

[asranrinsror |

=a

Setting is carried out in either automatic range set-
ting mode or fixed range mode.

: Pressing this key selects the automatic

range setting mode or fixed range mode
alternately.
The automatic range mode is selected when
the key lamp is lit. In this mode, a range
appropriate for an input signal level is auto-
matically selected.

( ): Effective in the fixed range mode

(overridden in automatic range setting
mode). Each press lowers, (raises) the
measurement range down to the minimum
or up to the maximum range.
Six ranges each are provided for voltage
and current.
Voltage range; 600 V/300 V/150 V/100 V/60 V/30 V
Current range; 20 A/10 A/5 A/2 A/l A/0.5 A*
*DC/AC meters do not cover 0.5 A range.
= FEAK : The lamp comes on when the input signal
peak level has exceeded 250% of range for
voltage or 350% of range for current, in-
dicating the peak value is exceeded.
@ A combination of voltage and current ranges deter-
mines the power range as follows.
(Power range)=(voltage range)x (current range)
Example: Combination of 100 V range and 5 A
range makes a power range of 500 W (at
single phase).

Figure 2-20.

® For three-phases, the voltage and current ranges
are the same for all the phases.

® In case of an automatic range mode, the range is
changed as follows.

(1) The Range Rises When:
At any phase

@ The measured value of the measurement range has
exceeded 110% of the range (overrange).

® The peak level has exceeded 250% of the range for
voltage or 350% for current.

(2) The Range Lowers When:
All the measured values of the range of all phases
have dropped to about 30% or less (underrange).

NOTES

@® When measuring a wave of a high crestfactor
(3.5 min.) at auto range, or when measuring
a signal of 5 Hz or less, the range may be:
indefinite. In such cases, use the fixed range.

® In the auto range mode, the range is changed
over as explained in (1) and (2) above. The
range may be different for the same input.
@ In the auto range mode, the time required
for changing the range is:
1 s/step with FILTER ON or
0.2 s/step with FILTER OFF.

M 2B33E-03E
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2-7. Digital Display (DISPLAY)

The instrument has three digital display sections DISPLAY A, B and C surrounded by E] in Figure 2-21, and
three parameters or voltage, current and power can be indicated simultaneously.

DS EES DICI/ALT oo rowss s YOKDGANA 9
o vow bar . S - v e e e ot — oy ' e ey r—————al l: X “'I'A'
3 sasere ‘,l ; wl Koo l ] MW b
cnevors | | - ww M g - — w2
’ ;WCWN' ~ FUNCTION } ' FWCﬂ;N —
= roane worme [0v {ix jow [hw Jove foee fowe Jown fomm ]
_ ELEMENT 3 ELEMENT o
MODE SAMPLE 1800 | VOLTAGE RANGE Dzo ] CURRENT RANGE SET PARAMETER INTEGRATOR towtee
POWER 300
fergiey [[:::o [ ?:::r | graren | pave | ussaumi [nnou: | g““}, ] ~ | o~ ] g‘: ! Fv |~ | I[)smm'mﬂalsvraj [DerY'DmI
. aeew - ey - [} soo gz -
= w5 emE]
HES
Figure 2-21.
They display scaling factor setting, hardware con- (1) Voltage (V) Display
figuration when turning ON power and version No.
Their details are as folows. ;?l?y 20000 Display 60000 Display
5000 to 99999 for DISPLAY A and B e Rating || Max. | Ratiug | Max.
0.0000 to +99999 for an Range Display | Display | Display | Display

0.0000 to £99999 for DISPLAY C
: 30V 30.00 42.00 30.000 42.000

Mode {Max. Display Display Item 60 V 60.00 84.00 60.000 84.000
" 100 V 100.00 140.00 100.00 140.00
A | #9999 | V,A W(, 23 2 for each) 150 v | 150.00 | 210.00 | 150.00 | 210.00
B 499999 V, A, W(l,2,3, = for each)* 300 V 300.0 420.0 300.00 420.00
- integration lapse (option) 600 V 600.0 840.0 600.00 | 840.00

+99999 |V, A, W, VA, var, PF, ® The input is 10% to 110% of the range but display

C (£999999 | (Hz, Wh, Ah ... option, is available up to 140% of the range (max. display).

Wh, Ah) |1, 2,3, Z for each)* 0.1% or less of the range gives zero display.

*: 1, 3, X for three-phase three-wi
, or three-phase three-wire (2) Current (A) Display

Measured Value Dis . .
- - 20000 Displ 60000 Displ
Overrange Indication: | play splay splay
Computed Value Cur- Rating Max. Rating Max.
Overflow Indication: Range Display | Display | Display | Display

0.5 A* | 0.5000 0.7000 | 500.00m| 700.00m
1A 1.0000 1.4000 1.0000 1.4000

No Data:

<Measured and Computed Value Display> 2A 2.0000 | 2.8000 | 2.0000 | 2.8000

By setting the internal switches, the display resolu- 5A 5.000 7.000 |- 5.0000 7.0000
tion can be selected between 20000 and 60000 (see sec- 10A 10.000 14.000 10.000 14.000
tion 2-12 Setting Internal Switches). They are factory 20A 20.000 | 28.000 | 20.000 | 28.000
set at 20000.

#DC/AC meters do not cover 0.5 A range.

® The input is 10% to 110% of the range but display
is available up to 140% of the range (max. display).
0.1% or less of the range gives zero display.

This action changes the display resolution and the
resolution of A-D converter remains at 20000.

In case of 60000 display, the minimum resolution is
greater than 1 digit.

M 2533E-03E
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(3) Effective Power (W), Reactive Power (var) and
Apparent Power (VA) Display
Combinations of voltage and current ranges make
the following rating ranges.
20000 Display Resolution
Current
votzg | 05A% | 1A 2A 5A 10 A 20 A
Range
30V 15.000 30.00 60.00 150.00 300.0 600.0
60V 30.00 60.00 120.00 300.0 600.0 1200.0
100 vV 50.00 100.00 200.00 500.0 1000.0 2000.0
150 v 75.00 150.00 300.0 750.0 1500.0 3.000k
300 v 150.00 300.0 600.0 1500.0 3.000k 6.000k
600 V 300.0 600.0 1200.0 3.000k 6.000k | 12.000k
*DC/AC meters do not cover 0.5 A range.
60000 Display Resolution
Current
Voltage e8| 0.5 A* 1A 2A 5A 10A 20 A
Range
30V 15.000 30.000 60.00 150.00 300.0 600.00
60V 30.000 60.000 120.00 300.0 600.0 1200.0
100V 50.00 100.00 200.00 500.00 1000.0 2000.0
150 v 75.00 150.00 300.0 750.0 1500.0 3000.0
300 V 150.00 300.0 600.0 1500.0 3000.0 6000.0
600 V 300.0 600.0 1200.0 3000.0 6000.0 | 12.000k
*DC/AC meters do not cover 0.5 A range.
2533E32 and 2533E42...300.0x2=600.0 (20000 dis-
play resolution)
300.00%2=600.00 (60000
display resolution)
2533E33 and 2533E43...300.0x3=900.0 (20000 dis-
play resolution)
300.00x3=900.0 (60000
display resolution)
® Overrange occurs when 140% of the rated range is
exceeded and '5,' S’ 5’ 5’ ':‘,'5' is displayed.
(4) Power Factor (PF) Display Display of Scaling Factor

Display Range: 0.000 to :+1.000
When the measured value of W or VA is beyond
the measurement extent (10% or less, 110% or more
of F.8.), the computed power factor may exceed 1.
Therefore, the following processing is carried out.
® /1T is displayed when the computed power
factor s 1.000 to 2.000 orE,’ HEHHHHs dis-
played when over 2.000.

Display Range: 0.0001 to 10000

@ Values of 0.0000 and 10001 or less cannot be input.
In this case, the display flashes, indicating that in-
put is unavailable.

@ By MODE’s SCALING Key ,the measured
value can be muitiplied by a scaling factor for dis-
play.

If a set combination is such that the display value of

o

100% of rating exceeds o & 54 LM by setting

not displayed but “(5)
played.

IM 2533E-03E
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2-8. Selecting Digital Display (DISPLAY)

Measured and computed values to be indicated on the digital display sections DISPLAY A, DISPLAY B and
DISPLAY C are selected by combinations of FUNCTION keys and ELEMENT keys in the shaded area of Figure

2-22.
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Figure 2-22,

<FUNCTION keys>

i

Vv : for display of voltage.
By key of measurement  mode
(MODE), rms value measurement and rms
value display, and mean value rectified rms
value calibration display can be selected.
: for display of current.
Rms current intensity is displayed.
: for display of effective power.
Above keys are common to DISPLAY A, DISPLAY
B and DISPLAY C.

g™NTEG| . effective for model provided with an integ-
rating function (option) and applies to DIS-
PLAY B only.
( "~ IM 2533E-50E).
This key is overridden for a model which
has no integrating function.

The following keys apply to DISPLAY C only.

: for display of reactive power.
Reactive power var is calculated by:
V/(apparent power VA)*—(effective power W)
VA | :for display of apparent power.
Apparent power VA is computed by V X
A,

1M 2533E-03E

: for display of power factor (Power Factor).
The power factor is computed by effective
i} power W <+ apparent power VA,
:effective for a model provided with a fre-
T quency measuring function (option).
( &~ IM 2533E-50E).
and keys are effective for a model pro-
vided with an integrating function (option)
( ™~ IM 2533E-50E).
The keys are overridden for a model not provided
with the above optional function.

<ELEMENT Keys>

:selects V, A, W, etc. measured by input

] " module 1.

sselects V, A, W, etc. measured by input
) module 2.

(Not effective for three-phase three-wire
model 2533 12 or 2533 22.)

:selects V, A, W, etc. measured by input
module 3.

used to obtain a sum of V1 to V3 or Al to
A3 for voltage or current, or W1 to W3 for
power.
For computation, refer to Table 2-15.

v TN S B e |
Ml W




Model 2533E 2. Handling  2-8. Selecting Digital Display (DISPLAY) 2-23

@ Display mode settable on DISPLAY A
V1, (V2), V3, =V
Al, (A2), A3, ZA
W1, (W2), W3, SW

® Display mode settable on DISPLAY B
V1, (V2), V3,2V
Al, (A2), A3, ZA
W1, (W2), W3, ZW
INTEG TIME (effective only for models
equipped with the optional integrating func-
tion)

@ Display mode settable on DISPLAY C
V1, (V2), V3, ZV
Al, (A2), A3, ZA
W1, (W2), W3, ZW
varl, (var2), var3, Zvar
VAL, (VA2), VA3, ZVA
PF1, (PF2), PF3, ZPF
Hz (V1), Hz (A1)
(effective only for models equipped with the
optional frequency measuring function)
Wh1, (Wh2), Wh3, ZWh
Ah, (Ah2), Ah3, ZAh
(effective only for models equipped with the
optional integrating function)

@ Some displays are impossible depending on com-
binations of FUNCTION and ELEMENT of DIS-
PLAY A, B and C. In such a case, the lamp for
FUNCTION or ELEMENT selected last flashes.
At this time, the measurement is pursued in a
mode standing before selecting FUNCTION.

When DISPLAY C selects VA, var or PF to be
obtained by software computation, the following con-
ditions must be satisfied.

Table 2-14.
Display C Display A/Display B
VA; Either V; or A ; is selected
b Either 2V or ZA 1s selected
var;, PF, 2 different combinations
of Vi, A; and W;
SVar, SPF 2 different combinations

of ZV, ZA and ZW
i denotes ELEMENT (1 to 3) of the same number.

IM 2533E-03E
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2-24 2. Handling 2-8. Selecting Digital Display (DISPLAY)
Table 2-15.
Wiring | Single-Phase . Single-Phase Three-Phase Three-Wire | Three-Phase Three-Wire | 1hree-Phase
Two-Wire Three-Wire ‘“;”3‘,;;“;:} of {Mﬁ"ﬁ:gf o Four-Wire
Indicated Item (192W) (1$3W) *1) 2 Currents, 393W) 3 Currents) *2) (3pAW)
9 \' \ Vi, Vs Vi, Vi Vi, V2, V3 Vi, V2, V3
o3
E sV . Vit Vs Vi+ Vs Vi+Ve+ Vs Vi+Ve+ Vs
2 2 3 3
- A A Ay, As Ay, As Ay, Az, As Ay, Az, As
[
g s A o At A A+ As A+ Azt As Aj+Ar+ Az
O 2 2 3 3
. w W Wi, W; Wi, Ws Wy, Wz, Wy Wy, Wz, Ws
83
o a W — Wi+ W3 Wi+ W, Wi+ Ws Wi+ We +W;
% ’\/ VAZ -W¢ | N VAZ —W2 | JVAIZ'WIZ ’ '\/VAIZ—WIQ '
z var NETOT NATCES TR VAT
2- VA2 ~ Wy NATE R E /\/VA;;Z W2 JVAZ —wWg
2
§ S var — JEVAT-3SWe W EVAI-SW?2 |J/3var-swz |J3var-3w?
Vix A, VaXA,, VixX A, VXA,

g, VA VXA VixAn VaxAs | VixAs, VaxXAs | a0y
3
<& s va e IXZVXZA |4/ 3XSVXZA [/ 3XTVxXZA | 3xIVxZA
5 or W woowy | W, W W Wa We| W, W W
:u: VA VA’ VA3 VA; ' VA3 VA’VAz’ VAs; VA;’VAy' VA3
e
2 s PF — W W sw SW
Q? ZVA VA ZVA IVA

* 1) Wiring selection by pressing switch on 2533E32, 2533E33, 2533E42 or 2533E43.
*2) Wiring settable by changing over switch in 2533E33 or 2533E43.
*3) VA? denotes (VA

*Reactive power (var), apparent power (VA) and power factor (PF) of the instrument are obtained by digital com-

putation from voltage, current, effective power, etc.

*When distorted waveshapes are measured, differential in measured values using this instrument and other instru-

ment with different principle of measurement may occur.

IM 2533E-03E
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2. Handling 2-8. Selecting Digital Display (DISPLAY) 2-25

Single-Phase (Two-Wire) System

SOURCE é

Single-Phase (Three-Wire) System
A /\ &

SOURCE ﬁ
ﬂ LOAD
Aa

Three-Phase Three-Wire System (Measurement of 2 Voltages, 2 Currents)

Af\i

SOURCE k
LOAD
A 3 V

Three-Phase Three-Wire System (Measurement of 3 Voltages, 3 Currents)

Af\i

R
LOAD
==
. ==

LOAD

] LOAD

H.
™

~@+®*

,__@__.

H

SOURCE

T

H H
<i

Figure 2-23.
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2-9. Selecting Measurement Mode (MODE)

Operation of keys in the shaded area of Figure 2-24 selects a response time and determines whether to perform

averaging or scaling.

BESSIEE DT /ALT coma roms wmm

YOROGANA 4

I LOW BAT | 7l e

(=T T

-m
&
M

) AeMOTE |-

v
A
w

A PR
///,// RIS g

| DSIAY B,

e bl ey 5 ey

FUNCTION
Dv|nA[0w

FUNCTION

e 5V oA 0w 10
ELEMENT ELEMENT
gt |0z jos |ox gt jpz joae jos

©5 eTRATIO

FUNCTION
[Dv foAa fow |dvar jOva jOPF [OHe [Cwh lUAh_l

=)

ot jnz loa jox = FHw

{800 1 VOLTAGE RANGE

g,’:} ~ 1~

iz
e

Oos a

GURRENT RANGE SET PARAMETER INTEGRATOR  (ormss)

I ~ |~ ] ]Dm[um]m} lusnnrmsm‘

v

0wo 02 }
s O
B )

S i B I

[ ]

Figure 2-24.

:effective for three-phase four-wire models

= aeaw  2533E13 and 2533E23.
®3%4W  pregs the key to select three-phase three-

X RMS
& MEAN

wire or three-phase four-wire to match the

wiring system.

Three-phase three-wire wiring is selected

when the lamp is lit. On three-phase three-

wire models 2533E32 and 2533E42, the
lamps remain lit, and the keys are invalid.

With the three-phase three-wire setting

(lamp lit), three different wiring modes can

be selected by setting the internal switches

( ™~ page 2-33).

@ Three-phase three-wire (measurement of
2 voltages/2 currents) mode... factory
set

@ Three-phase three-wire (measurement of
3 voltages/3 currents) mode

@ Single-phase three-wire mode

:rms value measurement/rms value display

(RMS) or mean value rectification/rms

value calibration display (MEAN) is

selected.

RMS mode is selected when the lamp is lit,

or MEAN mode is selected when the lamp

is extinguished.

M 2533E-03E

: the response for analog computation results

of voltage, current and power is changed
over.
When the lamp is lit (FILTER ON), the re-
sponse is 2 seconds (when changing from
30% to 100% of range). When the lamp is
extinguished (FILTER OFF), the response
is 400 ms. When FILTER is ON, the dis-
play is stabilized in case the measured value
is fluctuating at 2 to 10 Hz.

: When voltage, current and effective power
are measured, whether to display after ex-
ponential averaging or not is determined.
When the lamp is lit, averaging is ON or,
when extinguished, averaging is OFF.
+: Exponential averaging is carried out by

the expression:

Ay= n~~1+-}_(Mn“An-1)

Where A " exponential averaging data
Ayq: preceding exponential aver-
aging data
M, measured data
K: attenuation factor. K=8 on this

instrument.

When@key is turned ON, measured

data are displayed for the first time, and

their value constitutes the preceding ex-
ponential averaging data A, ; in the second
computation.




Model 2533E 2. Handling  2-9. Selecting Measurement Mode (MODE) 2-27

:determines whether to multiply the mea- B Timing chart

sured value by a scaling factor (SCALING FREE RUN (sample hold OFF)
ON) or not (SCALING OFF).
_ When the lamp is lit, SCALING is ON or, - 400 ms ——n]

when extinguished, SCALING is OFF. Interrupt signal 1 il n__

SCALING ON, the unit display changes (sample rate) |

accordingly. —
:selects free run (FREE RUN: 400 ms) or A-D conversion——'

hold sampling (display cycle). When the zo%p,r,,‘)sx"

key lamp is lit, sample hold mode is Computation - . {

selected and SAMPLE display lamp is ex- and Display 100 to 150 mSl o

tinguished. When that key lamp is exting- GP-IB n 1

uished, a free run mode is selected and data output

SAMPLE display lamp flashes at 400 ms cy-

cle. A-D BUSY
: effective in sample hold mode. L——J l———]

Pressing key actuates a measurement

once and updates the display. At this time,

SAMPLE display lamp flashes once. @® With an internal interrupt signal of 400 ms cycle,
A-D converter is activated for computation and
display and data is sent to GP-IB interface.

@ Pressing key or inputting a signal to the EXT
A-D START, activates the A-D converter once for
computation and display and sends data to GP-IB
interface. At this time, SRQ of A-D END is gener-
ated.

@® Computation and display are performed with an in-
ternal interrupt signal of 400 ms even without
pressingkey or inputting a signal to EXT A-D
START. Therefore, when the display mode
(FUNCTION, ELEMENT) is changed in sample
hold mode, data which is ready to be displayed is
displayed. If display is impossible, - - - - - - is
indicated, indicating an absence of data.

IM 2533E-03E
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2-10. Setting Scaling (SCALING) Factor

Measured voltage, current and power multiplied by a scaling factor can be displayed. When measuring an input
beyond the measurement range, an external potential transformer (PT) or current transformer (CT) is used. This
function provides a direct reading in terms of the primary side value. Power scaling (SCALING FACTOR) can be
converted to calorie (CAL) or other physical quantities conveniently. When scaling, parameter setting keys in the

shaded area of Figure 2-25 are used.

DETEE DIC/AL = o wm
a4 pemear s it
C3LOW BAT L e b ey e ) ey -
m v v
kA K A
Zm P MW 4 W
REMOTE L R T . T ,‘vr
B /A B e
FUNCTION FUNCTION
omare {0V 0A l0W [0%E ormre  [0v [0A Jow |over [0vA JoPF [gr [awn [0an ]
ELEMENT ELEMENT oy ——
01 jpz jos Jox 01 joz2 jos los g1 jo2 jos {0% o Soam
MODE SAMPLE {1800 4 VOLTAGE HANGE L] CURRENT RANGE INTEGRATOR (cwsmev)
Py [ bwmne [ proer | prren | pave {nsmmai lg»amJ U”"l l “ | ~ | 0w ] [ ~ |~ I
{1 w0 05 A e
O oe - o
- . g il
Figure 2-25.

Given K, is the scaling factor of voltage (PT
RATIO), K; is the scaling factor of current (CT
RATIO), and K, is the scaling factor of power
(SCALING FACTOR), the displayed value of each
function is as follows.

<Measured data> <Scaling data>

Voltage v K, xV
Current A KixA
Effective power W K XK XK, xW
Reactive power var K, xK; XK Xvar
Apparent power VA K, XK;xK,xXVA

@ Scaling factor setting range 0.0001 to 10000.

® By key of MODE, the digital display can
be changed over to scaling ON/OFF.

@® When the power scaling factor Kw is other than
1.0000, turning ON scaling of digital display clears
the units of W, VA and var and lights up » mark
on display C.

At this time, k, m and M are indicated as they are.

100% of rating exceeds =~/ </ 5/ =M, measured
data are not displayed but HEOHEES s
indicated.

® Measured and computed data can be displayed so
long as the measured data do not exceed 140% of
rating. In case of computation of VA consisting of
two measured values, for example, up to 196% of
rating can be displayed as a computed value.

IM 2533E-03E

Function of Scaling Factor Setting Keys

:pressing the key selects a scaling factor set-
ting mode.

At this time, the key lamp comes on and,
on DISPLAY A, B and C, PT ratio, CT
ratio and SCALING FACTOR are display-
ed, respectively. The initial value is 1.0000.
All units disappear and the lamps of PT
RATIO, CT RATIO and SCALING FAC-
TOR come on. The most significant digit on
DISPLAY A flashes.

- moves the digit which flashes indicating it is
changeable. Every time it is pressed, the
changeable digit is moved in the sequence
given below. Holding it down can move it
automatically in the same sequence.

! [ B B iy B Y |
[ W R B N |

Tw-«——y&-«v-%
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:changes a value. Every time this key is

pressed, the displayed value can be changed
in the following sequence. Holding down
the key permits change in the same se-
quence.
0—t—g—3—H
[l_“t — e T D

o I I

[E :moves the decimal point position. Every
time the key is pressed, the decimal point
position is moved in the following se-
quence. Holding it down moves the position
in the same way.

!
1

22
~s
==
23
==

I 7
1 !
\_/\/\/\/.

: enters a scaling factor. Pressing the key per-

forms an entry.

@ When the scaling factor is within the spe-

cified range(0.0001 to 10000),the control
transfers to the next display (DISPLAY
B or DISPLAY C).
Pressing key for DISPLAY C ter-
minates scaling factor setting, and the
measured and computed value display
mode resumes.

@ By pressing key when the specified
range is exceeded, all digits of the re-
levant display flash. Pressing any of
, and [3 keys at this time
can recall the display where an error has
occurred. Pressing key again can
set the scaling factor of the DISPLAY A
to start with. Pressing FUNCTION and
ELEMENT keys resumes an ordinary
measurement and computation display
mode from scaling factor setting mode.

2. Handling  2-10. Setting Scaling (SCALING) Factor 2-29

Setting Examples
Let us carry out a measurement using a potential
transformer (PT) of 3,300 V (primary)/110 V (secon-
dary) and a current transformer (CT) of 100 A
(primary)/5 A(secondary) and set a scaling factor for
direct digital reading.
First obtain PT and CT ratios.
PT ratio: 3,300 V/ 110 V=30
CT ratio: 100 A/5 A=20

(1) Presskey in SET PARAMETER to select
a scaling factor setting mode.
DISPLAY A DISPLAY B DISPLAY
Tainiad; FIrd
I [N HH [N IIIH

L—Flashes
V)] , : set the flashing digit to 7

DISPLAY A DISPLAY DISPLAY

B ¢
I [T alalnll 11
YRR ENN] [ANENNIN] 1l

I
[ANEN])

1171
11

N
[N

3) E: move the decimal point and enter the PT
i

DISPLAY A DISPLAY B DISPLAY C
aArarrr 11 iriry llll"/" I
RN L IR EEN]

“ : enter the PT ratio. At this time the most
significant disgit of DISPLAY B flashes.

DISPLAY A DISPLAY B DISPLAY C

‘l:’l:"‘u‘l:"l Taiainly 11

NI R N LI LT Lt

1-——Flashes
(5) , Ej, : in the same way, set the CT

ratio to ~/ /111177 and enter.
Co L

IRy

17
Lt

©) : in the example shown, the power scaling
factor need not be set. Just press the EN-
TRY key to resume the measured and
computed value display mode. Thus the
scaling factor has been set.

(7) In sample hold mode, presskey, and make
sure the scaling ON value is 30 times *1 digit for
voltage, 20 times =+1 digit for current, and 600
times *+1 digit for power, with respect to the
SCALING OFF value.

IM 2533E-03E
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2-11. How to Use Connector

The following is available by REMOTE CON-
TROL & ANALOG OUTPUT connector depicted in
Figure 2-26.

1) A-D converter start by external signal

2) Observation of input voltage and current waveform
3) Taking out of analog outputs proportional to vol-
tage and current rms values and effective power.
Tables 2-17 and 2-18 show pin numbers of analog out-
puts and signal names.

|18

A

X
REMOTE CONTROL
& ANALOG OUTPUT

Figure 2-26.

® The analog output is 5 V DC for the following
rated input.

Table 2-16.

Vi, V2, V3,2V

Product of selected V and A ranges
Ar, Az, A3, ZA

Product of selected V and A ranges

Wi, W, Wa Example: 100V and 5 A — 500 W
é¢§$ Wito Wy X2
sw| 3% ’

3p4W Wi to Wy X3

IM 2533E-03E

Three-Phase Three-Wire Models 2533E32 and 2533E42

Table 2-17.
Pin No. Signal Name
DIG.COM
DIG.COM
BUSY

00~ Y Y W N e

ANALOG COM
Al (rms)

[T S S

A3 (rms)
2 A (rms)
ANALOG COM
Al

o

Input wave output

A3
+5V

EXT A-D START

ANALOG COM
W1

W3
Y
ANALOG COM

V1 (rms or mean)

V3(rms or mean)

22V (rms or mean)
ANALOG COM
V1

Input wave output

Ch U W IN e D OO~ D N W DN s | OO0 3 YD WD e O

o W W W W W W NN DN D DR DRI DD e ke e e | e

V3
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Three-Phase Four-Wire Models 2533E33 and 2533E43
Table 2-18.

Pin No. Signal Name
DIG.COM
DIG.COM
BUSY

W o =1 O U R W) =

ANALOG COM
Al (rms)
A2 (rms)
A3 (rms)
A (rms)
ANALOG COM
Al

A2 |Input wave output
A3
+5V

EXT A-D START

W1

W2

W3

TV (rms)
ANALOG COM

V1 (rms or mean)

V2 (rms or mean)
V3 (rms or mean)

2V (rms or mean)

ANALOG COM
Vi
V2 |Input wave output

W Wl W W W NN D) D DD DN DD e e e e b e e ] e

0
1
2
3
4
5
6
7
8
9
0
1
2
3 ANALOG COM
4
5
6
7
8
9
0
1
2
3
4
5
36

V3

@ The input wave output is an AC waveform of approx-
imately 1 V rms at rated input. The maximum load cur-
rent is 0.1 mA, the maximum load capacitance is 100
pF, and the output resistance is 20 Q.

@ Each analog output V (rms), A (rms), Wis 5V DC
at rated input with maximum load current of 0.1
mA and maximum load capacitance of 1000 pF.

2. Handling  2-11. How to Use Connector 2-31

(1) EXT A-D START and BUSY Signal
In sample hold mode, the A-D converter can be
started and synchronized with an external signal. It is
also effective in remote mode with GP-IB interface.
To start with an external signal, the pulse width
must be 20 ms or more, and the sampling interval
must be 400 ms or more.

20 ms min.
EXT A-D _«+‘.<——-400 MS Mif ]

START —"—_J J ;

Internal
measurement

BUSY U ‘__

Data output

to GP-IB
Figure 2-27.
+5V +5V
10kQ
A-D
START
10k

Figure 2-28. EXT A-D START

+5V
47k
A-D
BUSY
22k
Figure 2-29. A-D BUSY
1M 2533E-03E
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(2) Input Wave Output
Input wave isolated from voltage and current input
signal can be observed.

47 pF

ouT
220 PUT

=15V

Figure 2-30. Voltage (V) Input Menitor Circuit

200 t0 800Q
AAN—

PUT

—15V

Figure 2-31. Current (A) Input Monitor Circuit

1M 2533E-03E

Model 2533E

(3) Analog Output

DC voltages proportional to measured voltage, cur-
rent and effective power are output simultaneously.

2533E32 and 2533E42 output a total of nine ana-
log signals: 3 voltages (V1, V3, ZV), 3 currents (Al,
A3, ZA) and 3 effective powers (W1, W3, ZW).

2533E33 and 2533E43 can deliver up to a total of
12 outputs: 4 voltages (V1, V2, V3, XV), 4 currents
(A1, A2, A3, ZA) and 4 effective powers (W1, W2,
W3, ZW).

When the analog outputs are combined with a
muitipen recorder, measured values can be con-
tinuously recorded, or the instrument can be used as a
transducer.

_|_ 220pF  +15V
—F—

TH et
ANALOG

l %mkn ouUT
l

15V 5k

Figure 2-32 V, A and W Output Circait

Voltage N
(or current)
input X ,

i
i
t

V (or A)
channel
output !

f

i
|
—
V (or A, W) : i
analog output | 1 t
el [I—
T T

T : 400ms (FILTER OFF)
2s (FILTER ON)

Figure 2-33. Analog Output Response
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2-12. Setting Internal Switches

. . 2) With crewdriver, loo: fi fi th
The display resolution can be changed and the wir- @ 0 ! eracass; Tver sen four screws trom the

ing system can be designated by setting DIP switches pp '

in 2533E.

(3) Remove the upper case.

Switch Setting Procedure Cord

(1) Disconnect the Power Cable from 2533E.
Remove the rubber cover located on the right or
left side of the 2533E. If a rackmount adapter is
installed, remove it with a screwdriver.

/Upper Case

2533E Mainframe

Figure 2-34.

M 2533E-03E
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(4) Referring to Figure 2-35, set the DIP switches as
desired. Do not tamper with other parts to avoid a
malfunction.

Do not drop foreign matter into the mainframe.

OFF : 20000

ON : 60000

Switch No.
o 4: display resolution select {

3: OFF (Keep OFF)

:Dv’/ |
:DN§‘>

2, 1: wiring designation

] I |..."
1 2 Wiring system
- OFF 3¢3W
JiR OFF | OFF | (measurement of
2 voltages, 2 currents)
‘ 3¢3W
OFF | ON | (measurement of
Panel Front 3 voltages, 3 currents)
ON | OFF | 1¢3W
ON | ON | Switch setting error

when 3¢3W is selected by

(Effective on 2533E33 and 2533E43
key on front

Figure 2-35.

@ All the switches are factory set at OFF.
Display resolution: 200060
Wiring system:Triple phase 3-wire (measurement of
2 voltages, 2 currents)

(5) After the setting the switches, replace the upper
case, tighten the screws, and mount the rubber
cover or rack mount adapter. The internal switch-
es have now been set.

IM 2533E-03E
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3. MAINTENANCE

3. Maintenance

3-1. Storage 3-2. Replacing Fuse 3-1

3-1. Storage

When storing the instrument, avoid the following
locations. .
@ Place containing excessive humidity
@ Place exposed to direct sunshine or where tempera-
ture is high
@ Near heat source
@ Place subjected to excessive vibration

@ Place filled with dust, corrosive gases or salty air
e e e e e e

If the operation is abnormal and repair is
necessary, contact the sales representative.

When the repair is billable, contact the serv-
ice center given on the back cover.

3-2. Replacing Fuse

(1) If the power fuse has blown, replace it with a fur-
nished fuse: 1 A time lag type (parts number:
A9050KF) for 100 V series or 0.5 A time lag type
(parts number: A9049KF) for 200 V series.

(2) When replacing the fuse, disengage the power
cord from the rear panel and turn the fuse holder
counterclockwise.

CAUTION

When replacing the fuse, turn off the power
switch and disconnect the power cord from the
power connector on the 2533E.

1M 2533E-03E
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4. REFERENCES

4. References

4-1. Error Code and Hardware Configuration Lists 4-1

4-1. Error Code and Hardware Configuration Lists

Given below are a list for error codes displayed by
self-test when turning ON power or output by GP-IB
interface, and a corresponding list between hardware
configuration and codes displayed when turning ON
power.

1. Error Code List

Error Code ‘ Description Operation of 2533E
Self-test and Initial Setting when Turning ON Power
001 RAM (U4) is faulty Er~~ [} ! isindicated on DISPLAY C and hold
mode is set
002 ROM (U2} is faulty = - ,'—,’ E’ E’ is indicated on DISPLAY C and hold
mode is set
003 ROM (U3) is faulty Epr-r oo < isindicated on DISPLAY C and hold
mode is set
004 Board combination error F-~ 4 isindicated on DISPLAY C and hold
A-D converter board is absent or mode is test
input section board combination is
erroneous
005 Internal switch setting error (1, 2 set at Er~r [JI5  isindicated on DISPLAY C and hold
ON) mode is test
- i: I T I._ .. .
006 On three-phase three-wire model 2533E r ,d IR indicated on DISPLAY C and hold
32 or 2533E42, internal switches are set mode 1s test
to measurement of 3 voltages 3 currents
Related to GP-IB
100 Command error (undefined command is & Service request SRQ is generated (syntax error)
received) ® “ERR 100 Cr L¢” is sent when OE command is
received
101 Parameter ® Service request SRQ is generated (syntax error)
® Parameter is beyond specified range » “ERR 101 Cr L¢” is sent when OE command is
e DISPLAY and mode combination received
error ® | amp of designated function flashed for combination
errors
107 e While message (setting information, ® Service request SRQ is generated (syntax error)
error code) is being output, A-D con- s “ERR 107 Cr L¢” is sent when OF command is
version is started from GP-IB controller received
in sample HOLD mode
® A.D conversion is started by “ST”,
“TRG” while not in HOLD mode

IVl 2533E-03E
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4. References

4-1. Error Code and Hardware Configuration Lists

Model 2533E

Error Code

Description

Operation of 2533E

Processing error

current peak value exceeds 350% of
range rating

103 Result of scaling factor computation over- | @ “ ,'_-_—,’ )H H H 5 5 5 7is indicated on relevant display
flows display digits @ Service request SRQ is generated (OVER)
® “ERR 103 Cr L#”is sent when OE command is
received
104 Measured data overflow e « ’-_-7 5" 5’ ’~_—_/ 5’ ” is indicated on relevant display
input of A-D converter exceeds ) ® Service request SRQ is generated (OVER)
140% of range rating ® “ERR 104 C: Lr” is sent when OE command is
received
105 Measured data is absent ® “(w) =~ ” is indicated on relevant dis-
play
® Service request SRQ is generated (OVER)
® “ERR 105 Cx L¢” is sent when OE command is
received
106 Voltage peak value overflow ® Voltage PEAK OVER lamp comes on
voltage peak value exceeds 250% of ) ® Service request SRQ is generated (OVER)
range rating ® “ERR 106 Cr L¢” is sent when OE command is
received :
108 Current peak value overflow ® Current PEAK OVER lamp comes on

@ Service request SRQ is generated (OVER)
® “ERR 108 Cr L¢” is sent when OE command is
received

Hardware error

200

l A-D converter error y

- =117 s indicated on DISPLAY C

[ ]

~—
.

Data setting error

Scaling factor set value is beyond setting
range (0.0001 to 10000)

- A
Entire set value flashesas ~ oo
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4-1. Error Code and Hardware Configuration Lists

4. References

w
0
0
i
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°
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2. Hardware Configuration and Error Codes

T e EE R Ny I P S Gyt s | O e | Tus o e =00 Oy ey 3
3 P e b ML LS RSl v Cm 7 Lo QG CyiLnr~ oo G =~ e (W03 TNy
2 | -3 53 "L “.u =3 AN TR TaN e il e e T T N Y Y e T P T e R S TN T TRV T
e "u_l_ ”.:.E ,u.:. ,u_l_ _u. X _H_L _u_ J _u_l_ .u_ i .u.... Ll _u_ ARNRRN] _,,:_ g gy Uglug gty g g g wa gy g J
B LR S NI R I I o T T S O S R S S L N Y
QI I I I R T o o o o e o o T A T e T T B e e T T e e W T~ B R B e W B
RGN R R N NN R S N RN AN A R N I NI T AR RS I T RN T TR Y
o
mOxOx OXOX|OXOX|OXOXIOXOX| I OXOX|OXxOX]|OXOX!IOXx0O«Xx
2
OO XX 00X X OO0OXxXx|OO0OXxX|OO0OXxx|00OXx|0OO0OXxx]|OO0Oxx|0O0O x x
Z
W
=
£lQ 0 Q Q
i 8 ) 9 m & @ 0 )
=l = ol o o - ol -
75} 8y 75} [t %) £ 75} A
24 @) 24 O ~ O ~ 6]
— o — o
: : : :
3 3 = 3 =
2 = = ol ol
= 2 2 232 23
— —_ a <
T = T = == = £
g & 9 = o
S o 2 o mAL I M ]
2t 2t S £ S E
< >R ag AE

. Optional function provided (O), not provided (X).
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Model 2533E Schematic Diagrams and Electronic Parts List  5—1

5. SCHEMATIC DIAGRAMS AND ELECTRONIC PARTS LIST

Par. Description i Ass’y No. Fig. No. | Page
1 Models 2533E32 and 2533E33 Digital Power Meter Overall Wiring e 5-1a 5—3
Models 2533E42 and 2533E43 Digital Power Meter Overall Wiring e 5-1b 5-4
AC input Board Ass'y (for Models 2533E32 and 2533E33)
Schematic Diagram 52a |5-5
AC Input Board Ass'y (for Models 2533E32 and 2533E33
2 Comp%nents Locétioﬁ (Diagram ) B9278JA 5-2b 5-6
AC Input Board Ass'y (for Models 2533E32 and 2533E33)
Electronic Parts List |56
Sub Board Ass'y (for Models 2533E42 and 2533E43) Schematic Diagram 5-3a 5-8
Sub Board Ass'y (for Models 2533E42 and 2533E43) Components
3 | oo Boa Diagra‘r’n( ) Comp BO278JE | 53b | 5-9
Sub Board Ass’y (for Models 2533E42 and 2533E43) Electronic Parts List 5-9
DC Input Board Ass'y (for Models 2533E42 and 2533E43) 542 5-10
Schematic Diagram (1/2)
DC Input Board Ass'y (for Models 2533E42 and 2533E43) 5.4b 511
a Schematic Diagram (2/2) B9278JF
DC Input Board Ass'y (for Models 2533E42 and 2533E43) 54c | 5-12
Components Location Diagram
DC Input Board Ass'y (for Models 2533E42 and 2533E43) — 5—-13
Electronic Parts List
RMS Board Ass’y Schematic Diagram 5-5a 5—-16
5 | RMS Board Ass'y Components Location Diagram B9278.JB 5-6b 5-17
RMS Board Ass'y Electronic Parts List . — 5-18 -
SUM MPX Board Ass'y Schematic Diagram 5-6a 520
6 | SUM MPX Board Ass'y Components Location Diagram B9278JC 5-6b 5—21
SUM MPX Board Ass'y Electronic Parts List — 5—22
A/D Converter Board Ass'y Schematic Diagram 5-7a 5-23
7 | A/D Converter Board Ass’y Components Location Diagram B92781D 5-7b 5—24
A/D Converter Board Ass’y Electronic Parts List e 5—25
Display Control Board Ass’y Schematic Diagram 5-Ba 5--27
8 | Display Control Board Ass’y Components Location Diagram B9278JH 5-8b 5—28
Display Control Board Ass'y Electronic Parts List e 529
CPU Board Ass'y Schematic Diagram (1/2) : 59a 5-30
9 CPU Board Ass’y Schematic Diagram (2/2) B92781J 5-9b 5-31
CPU Board Ass'y Components Location Diagram 59c¢ 5-32
CPU Board Ass'y Electronic Parts List ’ - 1533
Display Board Ass’y Schematic Diagram 5-10a | 5-34
10 | Display Board Ass'y Components Location Diagram : B9278JK 5-10b |5-35
Display Board Ass’y Electronic Parts List . 5--36
Mother Board Ass'y Schematic Diagram (1/2) 5-11a |5-37
1 Mother Board Ass'y Schematic Diagram (2/2) BY278IL 5-11b | 538
Mother Board Ass’y Components Location Diagram 5-11¢ |5~39
Mother Board Ass'y Electronic Parts List 5--40
Power Supply Board Ass'y (for Models 2533E32 and 2533E33)
Schematic Diagram 512a | 5-41
Power Supply Board Ass’y (for Models 2533E32 and 2533E33)
12 Components Location Diagram B9278JM 512b | 5-42
Power Supply Board Ass’y (for Models 2533E32 and 2533E33) e 1542
. Electronic Parts List
= Power Supply Board Ass’y (for Models 253342 and 2533E43) 5132 | 5-43
Schematic Diagram
Power ly Board Ass'’y (for Models 2533E42 and 2533E43
Power Supply Board Ass'y (for Models 2533E42 and 2533E43) e | 5aa
Electronic Parts List

Note: Unless otherwise specified, board assemblies are common to the Model 2533E32, 2533E33, 2533842 and 2533E43.
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5-2 Schematic Diagrams and Electronic Parts List

Model 2533E

INDEX
List of abbreviations

AC alternating current Ic integrated circuit RTD resistance temperature
ADPTR | adapter IND inductance, induction detector
AR aluminum ISLN isolation RTRY rotary
AMP amplifier ISOL isolator
ASSY assembly SEG segment

Jis Japanese industrial SHLD shielded
BAT battery standard Si silicon
BFR buffer JUumMmpP jumper SKT socket
BUZ buzzer SNSR sensor

L inductor SPLY supply
CAP capacitor LCD liquid crystal display STAB stabilizer
CAR carbon LED light-emitting diode STD standard
CcBL cable LSI large-scale integrated STEPG stepping
CCT circuit circuit SVO servo
CER ceramic SwW switch
CHP chopper MDL module SYN synchronous
CNTR caounter MET metal (lized)
COAX coaxial MOD modulator Ta tantalum
com common TC thermocouple
comP compaosition NOM VAL nominal value TEMP ternperature
CONN connector TERM terminal
CONV converter OPT optical TGL toggle
CcT current transformer 0osc oscillator THERMO thermostat

THMS thermistor

DC direct current PB printed board
DET detector PBA printed board assembly wT unijunction transistor
DSPL display PEC photoelectric cell

POLYE polyester VAR variable
ELECT | electrolytic POLYS polystyrene
EXT external, extension POT potentiometer ww wire wound

PT potential transformer
FET field effect transistor PWR power XDCR transducer
FLEX flexible XFMR transformer
FLM film RAM random access memory XSTR transistor
FLTR filter RBN ribbon XTAL crystal
FXD fixed RECP receptacie

RECT rectifier ZNR zener
Ge germanium RES resistor
GEN generator RGLTR regulator
GND ground ROM read only memory

Example

CONN : multi = multi connector

CAP : fxd Al elect = Fixed aluminum electrolytic capacitor
CAP : fxd polye flm = Fixed polyester film capacitor

RES : fxd car fim = Fixed carbon fiim resistor

RES : var ww = Wirewound variable resistor

SW : rtry = rotary switch

NOTES

aeneral be used in the instrument.

performance.

1. Components — especially 1Cs — which are equivalent to components shown in the
schematic diagrams and parts list, but manufactured by other manufacturers, can in

2. Subject to change without notice; changes may be made to improve the instrument’s
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Model 2533E Schematic Diagrams and Electronic Parts List ~ 5-3

VOLTAGE INPUT V@
30~ 600V FS. :
(6 RANGES)  * ” REMOTE CONTROL
z &
0 © ANALOG OUTPUT
C T 50 pin
URREN
INPUT A
05~20AFS.
(6 RANGES) Q
v
2 +
A (G
=
v
INTEGRATOR (OPTION)
o REMOTE CONTROL.
A &
ANALOG OUTPUT

BATTERY
R6P x 2

POWER TRANS

B9278LA (LB)

A
il
il
I
|
FUSE 1
[
1A05A) W
L TIME LAG | VPUSH Tl
= o _o——0Po. 100 v i
:-_-B— ! (200 V). |§
L oo 3 }I
N i
115V ! P
@30v) i
|
I
+ 0O H
‘ s1 i

{July 1992) Note: Parenthesized value is for the instrument of 200 V system. Figure 5-1a. Models 2533632 and 7 Digiial Power Meter Overall Wiring.




5—4

Schematic Diagrams and Electronic Parts List Model 2533E

VOLTAGE
INPUT v
30~600V +
(6 RANGES)

CURRENT
INPUT
1~20A

(5 RANGES)

REMOTE CONTROL

ANALOG OUTPUT

INTEGRATOR {(OPTION)
REMOTE CONTROL
&
ANALOG OUTPUT

BATTERY R6P x 2

)

iD=

POWER TRANS
B9278LC (LD}
11

12 4V AC
13 4V AC
FUSE Q
1A{0.5A) ]
LT ' PUSH
O—————-O;
13
< ‘o)
GPB
{July 1992)
7
Figure 5-1b. Models 2533E42 and 2533E43 Digital Power Meter Overali Wiring. Note: Parenthesized value is for the ins v
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Us3 ]
+12v pPCIA3I2H .
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| +12V—4 " T ’ ' ! l
R66 R&7 58 ks CGOI H S +] cs6 g N 29
Ree Re? 474 $ O.lpg Q, 2204 {7
RL54 RL53 RL52 oy BV H Vi3SV | ‘ 30V ac
RLSI ! i
2V . I TR 30\;
x ‘ ps4l 3 DssL g D577 56l T LLele 50 L ot & ] g7 oo e
D54-~D57 Scga2 4Tu yo‘lp g & 2204 | l
15953 Bgalt 35v M 35 Vysy !
cs2 12_g2]5 Us4 I b
2Zp ‘;" Us5 NJM79LI2 |
i pPAZ004C . U3 : uPA2004C |
| TP 5 15 2 I
RLS! R6| c62 . | 13 > O
' 33k iop o o, "
> s ﬂé} 15 [} VRANGE
&— R60 RAs8 RE9 : [
100 —_——— 22k +izv 13 4 i
: M cs1 a8k |RL52 250 Re3 usa 7T ﬂ—o@— D7 >—2
22p | =51 2K TC45558P V 1 T o]
1k I’ 8k | RL53 H  R70% I H on 3 T 21
=7 15Kk T P e e a P } CARD SENS
2
M 24k | RU54 st oo cm L3 13953 b 22 - '
R59 | =N R76 |{r““ [
i 120 k | | R713 360 i F28 +i5V |
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, H5V
| " ~rzy LTIOSSCNS ! DI7 DI6 2 > D1 g R22 ! !
Lal
100k RS58 Q5t: 25¢2235-0y | 4 ly
O 3 39k R57 052:254965~Y | ¥z , . 7 ! vour
~l2v 10 ; c 15V o R524 ! I
(8] whe R25 - I 3
M ,I Oty 100 US s : {
| M e T J v LTIO55CNE | Q4 [2SAI0I5-Y]
s PG —iy o
B MRblage 1000p Xg——qa' 2 > ngn
——————————————————————————————————————— T ana)
RLs/‘L_J ! ol ci6 : I
_ 1
i -= ‘So0] 1 470P : 3> 56
RL2l » [ T I ,
e i 800 ; ! )
! SG
DS i 800| ! !
e A | |
CTI cr'\sts DL, 2 oLl [9 RS Lo——-d £3 |
10+ 2000 '<_.11_rn\ 15954 10 £G = L s> AOUT
A | ! ‘ 13 EI” ol |
! i
b LTIOS5CNS !
il : b2 ¥ Ro ! R4 Re 8‘1» ey 45V P3 |
ili , . 5k 8.2k . s Lo
+ it 21 L6 4ies | A0Amunn o it - 7 TS5V ] !
1 R7 "R;s RIG 6 9 i
1 100 D3 < 3}, 7 i
R2 éRl 04: 100k 100 + 4 __—l |
Ok T D3.D4 £30 sy . > 14 o
AG 1316 | 3 A RANGE
5 'S8 2
| IOR : V ; e
Ok AG ! '
U3 8 23
PPA2004C +5V >3 +5v
AG DG b
+15V +59,10 +i5V
, 15
. 7,8 PG
| 7y
cis] ci9] ceo] cai] caz] ca3) ST 2> ~I5V
ol ;@31 pgo,: ;io.: ul(llpg@-lﬂl op FoipTF || 1
i
, SG SG VG AG SG SG b6 1525 CCoM
ASSY| B9278JA {7 ]
(July 1992) PWB | B9278KA ) ) ) B B ) i ) i . Pe
Figure 5-2a. AC Input Board Ass’y (for Models 2533E32 and 2533E33): B9278JA Schematic Diagram.
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Model 2533E .
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5-2.  AC Input Board Ass’y (for Models 2533E32 and 2533E33): B9278JA. (continued) 5-2.  AC Input Board Ass’y (for Models 2533E32 and 2533E33): B9278JA. (continued)
Item Part No. Part Name and Description Remarks Item Part No. Part Name and Description Remarks
R76 A1102RM Res: fxd met fim  360Q 1% %W LF% 360QF Q3 A9340HQ XSTR: Si NPN 25C1815-Y
R77 AY029R L Res: module 10k2 +5% YW R K’/B B4 10k2d 4 glements Q4 A9338HO XSTR: Si PNP 2SA1015-Y
R78~R80 not assigned
Q51 A9452HQ XSTR: Si NPN 25C2235-0,Y
R81 A9182RL | Res: module MRP1486 Q52 AQ477HQ | XSTR: Si PNP 2SA965-Y
c1 A9229CY Cap: fxd polye fim 0.1uF x10% 100V ECQ-E 1104KZ u1 A9235LA IC: analog LT1055CN8
c2 A9250CY Cap: fxd polye fim0.01xF x10% 50V MFL5002-103K U2 AQ200LA IC: analog OP-07CN
C3 A9068CN Cap: fxd mica 470pF +10% 100V DM15C 471K 1 u3 AS096HL IC: NPN Darlington XSTR array uPA 2004C 7 elements
ca A9244CY Cap: fxd polye fim1000pF £10% 50V MEL5002-102K U4 A9200LA IC: analog OP-07CN
C5, C6 A9114CC Cap: fxd cer 0.1uF 50V RPE132-305F 104250 us - A9235LA 1C: analog LT1055CN8
C7,.C8 AS360CA Cap: - fxd Al elect 47uF 35v ECEATVS470R
Cc9,C10 A9106CT Cap: fxd Taelect 22uF +20% 35V 221M3502-226M5 us1, Us2 A9235L A IC: analog LT1055CNS8
us3 A9104LA IC: +12 V volitage regulator uPC14312H

c1 A1262CM Cap: fxd mica 47pF  x10% 100V DM15C 221K1 us4 A9213LA IC: —12 V voltage regulator NJM79L12
c12 A9009CL Cap: module 1000pF EXF-P4102ZW 4 elements Us5 A9096HL IC: NPN Darfington XSTR array uPA2004C 7 elements
c13,C14 A9114CC | Cap: fxd cer 0.1uF 50V RPE132-305F104250 Us6 A9148LM | IC: digital TC45558P MOS
C15 A1283CM Cap: fxd mica 390pF x10% 100V DM15C 561K1
Cc16 AS068CN Cap: fxd mica 470pF +10% 100V DM15C 471K1 PC1 - A9073HL Photo coupler PC837
c17 A1831CF Cap: fxd polye fim 1000pF +10% 50V 501N5002-102K
C18~C20 AS114CC Cap: fxd cer 0.1uF 50V RPE132-305F 104250 CcT1 B9278LR Trans: CT
c21~c23,} A9114CC Cap: fxd cer 0.1uF 50V RPE132-305F104Z50 RL1 A9260MR | Relay DS2E-S-DC 5V
c30 RL2, RL3 A9282MR Relay ADB119
C51 A1004CM Cap: fxd mica 2.2pF +10% 100V DMO5C 1R2K1
c52 A1259CM Cap: fxd mica 27pF  *10% 100V DMO5C 220K1 RL51~RL54| A9282MR Relay ADB119
CB3, C54 not assigned
C55 A1251CM Cap: fxd mica 10pF  +£10% 100V DMO5C 4R7K 1 CN1 A9460KP Conn. 5281-3A 3P
C56, C57 A9373CA Cap: fxd Alelect 220uF 35V ECEA1VS221R CN2, CN3 A8244KP Conn. 5045-03A 3p
Cs8, C59 A9360CA | Cap: fxd Alelect  47uF 35V ECEA1VS470R CNa A9246KP Conn. 5045.02A 2p
ce0 A9114CC Cap: fxd cer 0. 1uF 50V RPE132-305F 104250 CN5 A91B9KP Conn. PS-30PA-DALT1-PN1-K 30pP
C61 A9114CC Cap: fxd cer 0.1uF 50v RPE132-305F104Z250 TP1~TP3 A9574KP Test point VTC-1-1
c62 A9013CN Cap: fxd mica 10pF  =10% 100V DMO5C 100K 1
C63 A9249CY Cap: fxd polye fim 8800pF +10% 50V MFL5002-682K A9051KP Feed through {2 pes) FT-E-15

A9177KH Heat sink {1 pc) V TYPE $B-7 for U3
L1~L6 A9100MC Inductor ZBF253D-01

B9278KA PWB (1 pc)
D1,D2 A9249HD Diode: Si 15954
D3, D4 A9248HD Diode: Si 18953 A9799KP Edge saddle {1 pc) EDS-1208U
D5, D6 not assigned
D7~D10 A8248HD Diode: Si 15953 B9278DL Plate {1 pc)

B9278DM Gasket {2 pcs)
D11~D17 A9248HD Diode: Si 18953 B9278DR Cover {1 pc)

B9278DS Cover {1 pe)
D51, D52 A9248HD Diode: Si 15953 B9278DT Plate ass’y (1 pc)
D53 A9146HL Diode: module 1B4B41
D54~D60 A9248HD Diode: Si 15953 A9598X K Heat shrinkable tube

Y9305LB Screw: M3 X 5 (7 pcs)
D61 A9248HD Diode: Si 18953 Y9435LB Screw: M4 X-35 (1 pc)

Y940188 Nut: M4 (1 pc)
Q1 A9340HQ XSTR: Si NPN 25C1815-Y
Q2 A9338HQ XSTR: Si PNP 25A1015-Y
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Power supply side
TRANS. ASSY

B9278QE
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Voltage side
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56 Schematic Diagrams and Electronic Parts List .
Model 2533E

5-2. AC Input Board Ass’y (for Models 2533E32 and 2533E33): B9278JA. (July 1992)
Item Part No. Part Name and Description Remarks
R1 AB346RQ Res: fxd met fim 110 #01%  ¥BW RN70S 110QB
R2 AY073RG Res: fxd met film 10k2 1% YW LF% 10kQF
R3 A9362RV Res: var cermet 100k2  +20% W GFO6X1 100k2
R4 A9383RV Res: var cermet 5k +x20% LW GF0O6X1 5k&
R5 A9362RV Res: var cermet 100k2  +20% %W GFO6X1 100k
R6 AJ071RG Res: fxd met fim  8.2k§&2 1% %W LF% 8.2k2F
R7 A9178RK Res: fxd met fim 100 20.1% %W CFA 10008T1
' ‘V » > " C - ' " " 7 N R8 AY001RG Res: fxd met fim 100 1% VW LF% 10QF
A (S
_C'lﬁ g] [é RL2 g| y "ST R59 -{—3% ﬁl Ig R11 AY077RG Res: fxd met fim 15k$2 +1% AW LF¥ 15kQF
:{_”EZO . RL3 - e s I / \, R12 AS005RG Res: fxd met fim 1502 1%  uUW LF% 15QF
c2| e E’ 'E - x x R13 A9077RG Res: fxd met fim 15k 1% W LF% 15kQF
o o7 C4U:—_j—-ll— THC3 # ~ . _ R14 AB005RG Res: fxd met fim 1580 1% YW LF% 150F
= Bg Ul x L g Q 3l R15, R16 A9097RG Res: fxd met fim 100k  *+1% %W tF% 100kQ2F
S | oo R8_ 3 § 02 RS54 R17 AY001RG Res: fxd met fim 109 1% %W LF% 10QF
B + m@gt96+ % P N 2 = R18 AS104RG Res: fxd met fim 200k 1% %W LFY% 200k 2F
= imm P ‘3 g R19 A9017RG Res: fxd met fim 472 +1% LW LF% 47QF
> 4% . +T 1] ] l o Eg— R20 AZ080RG Res: fxd met fim 20k2 1% %W |F% 20k F
ol & < EI 1 9 RL52
21 o] ) 1S E NJ_T%:I o RL53 R21 A9077RG Res: fxd met flm 15k2 1% W LF% 15kQF
LQ)J‘ I Q10T ! 5 RLS4 R22 A9005RG Res: fxd met fim 15 1% W LF% 18QF
§| |§ 4+ T co o gc_\ Py Re8 R23 AB077RG Res: fxd met fim 15k 02 1% WW LF% 158kQF o
. +_:":.*- 19 o8 R24 A9005RG Res: fxd met fim 1502 1% %W LF% 1BQF .
NEAEEE: o H |I_<l> glg R25 A9025RG | Res: fxd metfim 1002 1% %W  LF%100QF
DIZ2 UC_D\_ g ;E Pl = R26 AY087RG Res: fxd met fim 3% 1%  UW LF% 39k F
8:3 —l_.l'— 51285 l | I R27 A2226RM Res: fxd met fim 500Q +0.1% uw CFA 50008T1
?\:,5,, —RS—T R26 0 EE& R28 A1189RM Res: fxd met fim 4.3kQ 1%  UW LF% 4.3kQF
08## 21, x |J_ el R29 AZ001RG Res: fxd met fim 100 1% AW LF% 109F
= | 5 2 |° EI | §§ R30 A9109RL Res: module 4702 5% ‘4w RKC'/; B4 4700 4 elements
UT;-Q, Su:3 '_’_f::?529 z8 e AC INPUT ASSY R31 A9075RG Res: fxd met fim 12k #1% %W LF% 12k§2F
mD:B:ﬂ:D'S B9278JA R51, R52 A9345RQ Res: fxd met flm 480k 0.1% %W RN70E 480kQB
017 . : RS3 A9660RK | Res: fxd metflm 120k +01% %W  CFA120kQ8T1
l—__-_—_[:] 'al ] s I _LJZ BU QCN4 R54 A9658RK Res: fxd met flm 60k +0.1% %W CFAB60kQBT1
"N L G CASsE ci2 R30 a3l Taa L2 R55 A2660RV Res: var cermet 2kQ  £20% %W GFO06X1 2kQ
R56 A9362RV Res: var cermet 100k :20%  GWW GF06X1 100k
(July 1992) R57 A9001RG Res: fxd met fim 102 1% %W LF% 10QF
R58 AQ087RG Res: fxd met fim 39k 1% UW LF% 39kQF
R59 A9660RK Res: fxd met fim 120k £0.1% %W CFA 120kQBT1
R60 A9384RV Res: var cermet 10002 +20% uUW GF06X1 10052
R61 AYG61RK Res: fxd met fim 133k 20.1% “W CFA 13.3kQBT!
R62 A9183RL Res: module MEP1487
R63 A9383RV Res: ver cermet 2kQ  £20% %W GFO06X1 2kQ
R64, R65 not assigned
R66, R67 A9035RG Res: fxd met fim 2708 +1% UW LF% 2700F
R68 AS5788RM Res: fxd met flm 22k +0.1% LW CFA 22kQBT1
R69 A2223RM Res: fxd met fim 1000 +#0.1% UWW CFA100QBT1
R70 £9077RG Res: fxd metflm 15k 1% %W LFY% 15k02F
R71, R72 AQ005RG Res: fxd met fim 150 1% %W LF% 150F
) s ; . . ) R73 AQ077RG Res: fxd met flm 15k 2 1% UW LF1% 18kOF
Figure 5-2b. AC Input Board Ass’y (for Models 2533E32 and 2533E33): B9278]JA Components Location Diagram. R74, R75 A9005RG Res: fxd met fim 150 +1% %W LE% 15QF
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5-3. Sub Board Ass’y (for Models 2533E42 and 2533E43): B9278JE.

R4 R3 R2
Sw4 SW3 Sw2 SW1
A-OUT Sw5
TN~
V-OUT HAMM |
L1 daaant B88E JLLL AL
A-F.B CXXyoCe recr T l I I l (3008 s i« ol o ol ol s oo ol s o ¢ o+ s ol  f
SUB BOAR
V-8.J CN4 |1 CN3 I CN2 11 1
B9278JE
com
{July 1992)

Figure 5-3b. Sub Board Ass’y (for Models 2533E42 and 2533E43): B9278JE Components Location Diagram.

{July 1992)
Item Part No. Part Name and Description Remarks
R1~R4 A9270RV Res: var cermet 5002 +20% W GFO06X1 5000
R5~R10 not assigned
R11 AY097RG Res: fxd met fim 100k +1% %W LF% 100k2F
R12 A9104RG | Res: fxd met flm 200k$2 +1% %W LF% 200k2F
R13 A9111RG Res: fxd met flm 390k 1% %W LLF% 390k$2F
R14 A%119RG Res: fxd met fim 820k +1% WUW LF% 820k F
R15 A9053RG Res: fxd met film 1.5k +1% uW L.F% 1.5kQF
R16 A9101RG Res: fxd met fim 150k +1% WUW LF% 150k$2F
R17~R20 not assigned
R21 AS097RG Res: fxd met fim 100k2 £1% %W LF% 100kQF
R22 A9104RG Res: fxd met flm 200k 1% %W LF% 200k F
R23 A9111RG Res: fxd met fim 390k 1%  UW LFY% 390kQF
R24 A9119RG Res: fxd met film 820k +1% WW LF% 820kQF
R25 AZ053RG Res: fxd met fim 1.5k 1% %W LF% 1.5kQF
R26 A9101RG Res: fxd met fim 150k +1% %W LF% 150k$2F
R27~R30 not assigned
R31~R34 A9057RG Res: fxd metfim 2.2k +1% YW LF¥% 2.2kQF
R35~R40 not assigned
R41 A9097RG Res: fxd met fim 100k +1%  WUW LF% 100k F
R42 A9104RG Res: fxd met flm 200k$2 +1%  WUW LF% 200k2F
R43 A9111RG Res: fxd met fim 390k 1% YW LF% 390kQF
R4a4 AS119RG Res: fxd met fim 820k 1%  UW LF% 820k F
R45 A9053RG Res: fxd met fim 1.5k 1% YW LF% 1.BkQF
R46 A9101RG Res: fxd met fim 1_50kﬂ 1% W LF% 150k2F
R47~R50 not assigned
R51 A9097RG Res: fxd metfim 100k 1% UW LF% 100kQF
R52 A9104RG Res: fxd met fim 200k +1% %W LFY% 200kQF
R53 A9111RG Res: fxd met fim 390k 1% W LF% 390k F
R54 A9119RG Res: fxd met fim 820k +1% %W LF% 820kQ2F
RS55 A9053RG Res: fxd met flm 1.5k 1% %W LF% 1.5kQF
R56 A9101RG Res: fxd met fim 150k +1% W LF% 150kQF
SW1, Sw2 A9370SR Sw: rtry S$-1031
SW3 A9130SS Sw: toggle BPAL-G
SW4, SW5 A9370SR Sw: rtry S-1031
CN1~CN4 A9800KP Conn HLEM 10R-1 10pP
B9278KE PWB {1 pc}
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Figure 5-4a. DC Input Board Ass’y (for Models 2533E42 and 2533E43): B9278]JF Schematic Diagram (1/2).
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(July 1992) A . . i ) B } e ~ — Figure 5-db. DC Input Board Ass’y (for Models 2533E42 and 2533E43): B9278JF Schematic Diagram (2/2).
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Figure 5-4c. DC Input Board Ass’y (for Models 2533E42 and 2533E43): B9278JF Components Location Diagram.
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5-4. DC Input Board Ass’y (for Models 2533E42 and 2533E43): B9278JF. (July 1992) 5-4. DC Input Board Ass’y (for Models 2533E42 and 2533E43): B9278JF. (continued)
Item Part No. Part Name and Description Remarks Item Part No. Part Name and Descritption Remarks
R1 A9384RV Res: var cermet 10092 +£20% %W GF06X1 10082 R64 not assigned
R2 A9387RV Res: var cermet 1k £20% %W GF06X1 1k RG5 A9063RG Res: fxd met flm 3.9kQ 1% W LF¥% 3.8kaF
R3 A9362RV Res: var cermet 100k +20% VW GF06X1 100k R66 A9085RG Res: fxd met fim 33k 1% W LF% 33kQF
R4 A9270RV Res: var cermet 5002 +20% %W GF0O6X1 50082 RG7 A9063RG Res: fxd met flm  3.9kQ 1% %W LF% 3.9kQF
R5, R6 A9563RP Res: fxd met fim 500k +0.1% %W RN70E 500k B R68 A9112RG 1 Res: fxd met fim 430k2 1% YW LF% 430kQF
R7 A9737RK Res: fxd met fim 442k +0.1% %W CFA 4.42k02BT1 R69 AS077RG Res: fxd met flm 15k 1% %W LF% 15kQF
R8 A9738RK Res: fxd met flm 39.75k2 +0.1% %W CFA 39.75k2BT1 R70 A9001RG Res: fxd met flm 1092 +1% %W LF% 10QF
R9 A9049RG Res: fxd met flm 1k 1%  WW LF% 1kQF
R’10 AJ001RG Res: fxd met fim 1002 +1%  U%W LF% 10QF R71 AS077RG Res: fxd met fim 15k 1% %W LF% 15kQF
R72 AS001RG Res: fxd met fim 100 +1% YW LF% 10QF
R11 A9101RG Res: fxd met fim 150k £1% %W LF% 150kQF R73,R74 not assigned
R12 A9033RG Res: fxd met flm 2200 +1%  uW LF¥% 220SF R75 AS075RG Res: fxd met fim 12kQ +1% %W LF% 12kQF
] R13 A9131RG Res: fxd met flm 2. 7MQ +2% W%W LF% 2. 7MQG R76 AS001RG Res: fxd met fim 10Q 1% %W LF¥ 10QF
%g} R14 AS044RG Res: fxd met flm 6200 +1% %W LF% 6200F R77 A902SRG Res: fxd met fim 1502 1% W LF% 150QF
R15 A9157RL Res: module 1k X 4 MRP1361 4 elements R78 AQ069RG Res: fxd met fim 6.8k 1% YW LF% 6.8k F
R16 A9041RL Res: module 22k 5% LW RKC'/, B4 22k2J 4 elements R79 AZS001RG Res: fxd met fim 109 1% %W LF% 10QF
R17, R18 A9033RG Res: fxd met fim 2208 +1% %W LF% 2200F R80 A9178RK Res: fxd met fim 1002 $0.1% %W CFA 100QBT1
R19, R20 A8735RK Res: fxd met fim 2080 £0.1% %W CFA 2002BT1
R81 A9025RG Res: fxd met fim 10052 +1% YW LF¥% 1000QF
R21, R22 A9065RG Res: fxd met flm 4.7k +1% %W LF% 4.7k QF - R82 A9001RG Res: fxd met fim 1002 1% %W LF% 100F
R23, R24 AJ001RG Res: fxd met flm 1002 1% WW LF% 10QF R83 AS075RG Res: fxd met fim 12k2 1% W LF% 12kQF
R25~R30 not assigned R84, R85 A9001RG Res: fxd met fim 100 1%  WW LF¥% 100QF
R86~R90 not assigned
R31 A9362RV Res: var cermet 100k +20%  UW GF06X1 100k
R32 A9383RV Res: var cermet 5k +20% %W GF0O6X1 5k R91 AS157RL Res: module 1k X 10 MRP1361 10 elements
R33 A9836RV Res: var cermet 500k +20% %W GFO6X1 500k R92 A9041RG Res: fxd met flm 4708 1% VW LF% 470QF
R34 A9383RV Res: var cermet 5k £20% W GFO6X1 5k R93 A9111RG Res: fxd metflm 390k +1% %W LF% 390k F
R35 A9543RV Res: var cermet 2009 +20% UW GFO6X1 20052 R94 A9061RG Res: fxd met flm 3.3kQ +1% %W LF% 3.3kQF
R36 A9348RV Res: var cermet 10k £20% %W GFO6X1 10k R95 A9264RK Res: fxd met fim 4k £0.1% uUW CFA 4k BT1
R37 A9387RV Res: var cermet 1k £20% nWw GF08X1 1k R96 A9331RQ Res: fxd met fim 2.4k +0.1% %W CFA 2.4kxQBT1
R38 A8272RV Res: var cermet 50k +20% UW GFO6X1 50k$2 R97 A9025RG Res: fxd met fim 1002 1% %W LF% 100QF
R39 A9348RV Res: var cermet 10k x20% W“W GFO6X1 10k$2 R98~R100 not assigned
R40 not assigned
R101 A9827RK Res: fxd met flm 1.044kQ +0.1% %W CFA 1.044kQBT1
R41 A9063RG Res: fxd met fim 3.9kQ 1% WW LF% 39kQF R102 AS025RG Res: fxd met fim 1000 +1% YW LF% 100QF
R42~R44 AS041RG Res: fxd met fim 4700 1% YW LF% 4700F R103, R104 A9001RG Res: fxd met fim 1082 11%. YaW LF% 106F
R45 A9097RG Res: fxd metfim 100kQ 1% %W  LF% 100kQF R105, R106 | A9025RG Res: fxd met flm 10002  +1% %W LF% 100QF
R46 A9073RG Res: fxd metflm 10k *1% %W LF% 10k2F R107 A9828RK Res: fxd metfim 1160 :0.1% %W CFB 116QBT1
R47 AS065RG Res: fxd met flm 4.7kQ +1%  W%W LF% 4.7k 1F R108 A9001RG Res: fxd met fim 100 1% W LF% 100QF
R48 A9001RG Res: fxd met fim 1082 £1%  uW LF% 10QF R109 AS053RG Res: fxd metflm 1.5kQ  +1% %W LF% 1.BkQF
R49, R50 not assigned R110 AS076RG Res: fxd metflm 13k +1%  W“W LF% 13kQF
R51 AY085RG Res: fxd met fim 33k +1% %W LF% 33knF R111 AS001RG Res: fxd met fim 1082 +1% %W LF% 10QF
R52 A9063RG Res: fxd metflm 3.9kQ 1% %W LF% 3.9kQF H112~R114 not assigned
R53 A9073RG Res: fxd metfim  10kQ2  +1% %W LF% 10kQF R115 A9112RG Res: fxd met fim 430k +1% %W LF% 430kQF
R54 A9065RG Res: fxd met fim 4.7k +1% %W LF% 4.7kQF R116 AQ042RG Res: fxd met flm 5108 +1% “W LF% 510QF
R55 AS001RG Res: fxd met fim 102 1% %W LF% 100F R117 AQ0B8RG Res: fxd metflm  43kQ 1% %W LF% 43kQF
R56~R59 not assigned R118~R120 | A9073RG Res: fxd met fim 10k +1% %W LF% 10kQF
R60 A9073RG Res: fxd met fim 10k 1%  W“UW LF% 10k QF
R121 A9103RG Res: fxd met flm 180k§2 +1% V%W LF% 180kQF
R61 AS001RG Res: fxd met flm 1092 1% %W LF% 10QF
R62 A9073RG Res: fxd metflm  10kQ %1% %W LF% 10kQF c1 A9019CN Cap: fxd mica 33pF  +10% 100V DMO5C 330K1
R63 A9001RG | Res: fxd metfim  10Q 1% ¥W  LF% 10QF c2 A9005CN Cap: fxd mica 2.2pF  #10% 100V DMOSC 2R2K1
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5-4. DC Input Board Ass’y (for Models 2533E42 and 2533E43): B9278JF. (continued)

Model 2533E

5-4. DC Input Board Ass’y (for Models 2533E42 and 2533E43): B9278JF. (continued)

Item Part No. Part Name and Description Remarks
c3 A9013CN Cap: fxd mica 10pF  +10% 100V DMO5SC 100K1
Ca4,C5 A9114CC Cap: fxd cer 0.1uF 50V RPE132-305F104250
c6,C7 A9444CA Cap: fxd Alelect 100uF +20% 35V ECEA1VUIO1
c8 A9254CY Cap: fxd polye fim 0.047uF £10% 50V MFL5002-473K
cg,C10 A9114CC Cap: fxd cer 0.1uF 50V RPE132-305F 104250
C11,C12 A9445CA Cap: fxd Al elect 220uF +20% 35V ECEA1VU221
C13~C20 not assigned
c21 A9009C L Cap: module 1000pF X 4 EXF-P4102ZW
C22~C27 A9114CC Cap: fxd cer 0.1uF 50V RPE132-305F 104250
c28 A9367CY Cap: fxd poiye flm 0.22uF  :10% 63V 553M6302-224K
c29 A9114CC Cap: fxd cer 0.1uF 50V RPE132-305F 104250
Cc30 A8244CY Cap: fxd polye fim 1000pF £10% 50V MFL5002-102K
C31 A9365CY Cap: fxd polye fim 0.068uF +10% 63V 553M6302-683K
C32,C33 A9114CC Cap: fxd cer 0.1uF 50V RPE132-305F 104250
C34~C39 not assigned
C40 A9114CC Cap: fxd cer 0.1uF 50V RPE132-305F 104250
ca1 A9365CY Cap: fxd polye fim 0.068uF +10% 63V 553M6302-683K
c42 A9026CN Cap: fxd mica 120pF  +10% 100V DMO5C 121K1
C43, Ca4 A9445CA Cap: fxd Alelect 220uF +20% 35V ECEA1VU221
ca5 A9248CY Cap: fxd polye fim 4700pF +10% 50V MFL5002-472K
c46 A9069CN Cap: fxd mica 560pF £10% 100V DM15C 561K1
ca7 A9243CY Cap: fxd polye flm 6800pF :10% 50V MFL5002-682K
Cca8 A9365CY Cap: fxd polye fim 0.068uF +10% 63V 553M6302-683K
C49, Cb0 not assigned
C51, C52 A9369CY Cap: fxd polye fim0.47uF £10% 63V 553M6302-474K
C53,C54 A9114CC Cap: fxd cer 0.1uF 50V RPE132-305F104Z50
C55 A9254CY Cap: fxd polye fim 0.047uF =£10% 50V MFL5002-473K
C56, C57 A9114CC Cap: fxd cer 0.1uF 50V RPE132-305F 104250
L1, L2 A9100ML Inductor ZBF-25D-01
D1 A9248HD Diode: Si 159563
D2, D3 A9182HL Diode: array MC-932
D4, DS A9302HD Diode: zener RD6.8E-B
D6 A3182HL Diode: array MC-932
D7, 08 A9302HD Diode: zener RD6.8E-B
D9 AS092H L Diode: module 1G4B41
D10 not assigned
D11~D20 not assigned
D21, D11 Ag9182HL Diode: array MC-932
D23, D24 A9306HD Diode: zener RD10E-B
D25~D30 AG182HL Diode: array MC-932
D31~D34 A9182HL. Diode: array MC-932

IM 2533E-03E

Item Part No. Part Name and Description Remarks
Q1 A9340HQ | XSTR: Si NPN 25C1815-Y
Q2 A9454HQ XSTR: Si NPN 2SC2690-A
Q3 A9455HQ XSTR: SiPNP 2SA1220-A
Q4~Q10 not assigned
Q11 A9477HQ XSTR: Si PNP 28A965-Y
Q12 A9454HQ XSTR: Si NPN 25C2690-A
Q13 A9452HOQ XSTR: Si NPN 25C2235-Y
Q14 A9455HQ XSTR: Si PNP 2SA1220-A
Q15, Q16 A9477HQ XSTR: Si PNP 28A965-Y
Q17 AY454HQ XSTR: Si NPN 2SC2690-A
Q18 A9455HQ XSTR: Si PNP 2SA1220-A
Q19, Q20 A9477HQ XSTR: SiPNP 2SA965-Y
Q21 A9452HQ XSTR: Si NPN 25C2235-Y
Q22 A947THQ XSTR: Si PNP 2SA965-Y
Q23 A9452HCQ XSTR: Si NPN 25C2235-Y
Q24 A9477HQ XSTR: SiPNP 2SA965-Y
U1 A9105LA {C: —12V voitage regulator uPC7912H
U2 AS104LA IC: +12V voltage regulator uPC7812H
U3 A9235LA IC: analog LT1055CN8
873 A9201LA IC: analog H1-508-5
us A9218LA iC: analog LT1037CN8
uUs~uU10 not assigned
u11 A9229LA 1C: anaigo LT1007CN8
u12 A9259LA IC: analog LT1013CN8
u13 A9218LA IC: analog LT1037CN8
u14 A9259L A IC: analog LT1013CN8
U15 A9218LA IC: analog LT1037CN8
u16~U19 A9261LA IC: analog TLI17LP
uU20 not assigned
uz21 AQ9201LA 1C: analog HI-508-5
u22 A9229LA IC: analog LT1007CN8
uz23 A9218LA IC: analog LT1037CN8
u24 A9096H L. 1C: NPN Darlington XSTR array uPC2004C
u2s5 A9200LA 1C: analog OP-Q7CN8
u26 A9058LM IC: digital TC40478BP MOSs
u27 A9225LA 1C: analog uPC393C
PC1 A9073HL Photo coupler PC5073
RL1 A9251MR Relay DS1ES-DCT12V
RL2 A9Z59MR Relay DS1E-S-DCBV
CN1~CN3 A9244KP Conn 5045-03A 3P
CN4 A9641KP Conn HLEM-10S8-1 10P
CN5 A9244KP Conn 5045-03A 3P
CNG6 A9641KP Conn HLEM-108-1 10P
CN7 A9159KP Conn PS-30PA-D4LT1-PN1-K 30p
CN8~CN10 A9246KP Conn 5045-02A 2P
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5-4. DC Input Board Ass’y (for Models 2533E42 and 2533E43): B9278JF. (continued)

item Part No. Part Name and Description Remarks
TP1~TP8 A9574KP Test point VTC-1-1
B9278TF Sheet ass'y {1 pc)
B9278TR Plate ass'y {1 pc)
B9278TS Plate {1 pc)
BO278TT Plate {1 pc)
B9278TU Plate {1 pc)
B9278TW Bracket {1 pc)
B9278TX Bracket {1 pc)
Y9304LS Screw: M3X 4 {18 pes)
Y9720YA Spacer (4 pcs)
B9278KF PWB {1 pc)
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5—16 Schematic Diagrams and Electronic Parts List : Model 2533F
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Figure 5-5b. RMS Board Ass’y: B9278JB Components Location Diagram.
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5-5. RMS Board Ass’y: B9278JB.

(July 1992)
Item Part No. Part Name and Description Remarks
R1, R2 A9543RV Res: var cermet 2000 +£20% %W GF06X1 200Q
R3 A9348RV Res: var cermet 10k +20% %W GFO6X1 10k
R4 A8272RV Res: var cermet 50k £20% %W GFO06X1 50kQ
R5 AS113RG Res: fxd metfim 470k +1%  YaW LF% 470k F
R6 A9086RG Res: fxd metflm  36kQ +1% %W LF% 36kQF
R7, R8 A9049RG Res: fxd metfim 1k +1% %W LF% 1kQF
R9 B9278LZ Res: module 5k X 4 MRP1492 4 elements
R10 AQ041RG Res: fxd met fim 4700 +1% YW LF% 4700 F
R11 AS041RG Res: fxd met fim 4700 +1% - %W LF% 4700QF
R12 A9310RN Res: fxd met fim 26k +0.1% sz RNGOE 25k2B
R13 A9049RG Res: fxd met flm 1k& +1% © AW LF% 1kQIF
R14 A9123RQ Res: fxd met flm 20k :0.1% YW RNGOR 20k0B
R15 B9278LZ Res: module 5k X 4 MRP1492 4 glements
R16 A9142RQ Res: fxd metfim 12k :0.1% l/,;W RNG60R 12k2B
R17 A9057RG Res: fxd metflm 2.2kQ) 1% YaW LF% 2.2kQF
R18 A9065RG Res: fxdmetfim 4.7kQ2 1% W LF% 4.7kQF
R19, R20 A9029RG Res: fxd metfim 1508 1% %W L F% 1500F
R21, R22 AS041RG Res: fxd met fim 4700 +1% YW LF% 470QF
R23 AQ9081RG Res: fxd met fim 22k +1% YW LF% 22kQF
R24 A9662RK Res: fxd metfim 9.65k2 *0.1% l/,,W SFA 9.65k2BT 11
R25 A9133RQ Res: fxd met fim 15k +0.1% /W SFA 15kQBT11
R26 A9178RL Res: module 10k X 2 MRP1436 2 elements
R27 AS017RG Res: fxd met fim 478 1% W LF% 47QF
R28 A9057RG Res: fxdmetfim 2.2kQ 1%  WW LF% 2.2k2F
R29 A9656RK Res: fxd met fim 20k2 +0.1% %W CFA 20k2BT1
R30 A9651RK Res: fxd metfim 5k2 :0.1% WUW CFA 5kQBT1
R31 A9033RG Res: fxd met fim 2200 1% YW LF¥% 2200F
R32 AS096RG Res: fxd met fim 91k +1% YW LF% 91kQF
R33 A9112RG Res: fxd met fim 430k 1% %W LF% 430kQ2F
R34~R40 not assigned
R41 A9362RV Res: var cermet 1002 +20% AW GFO6X1 100k$2
R42 A9543RV Res: var cermet 20082 £20% W GFO6X1 2000
R43 A9113RG Res: fxd met flm 470k&2 1% YW LF% 470k2F
R44 AS008RG Res: fxd met fim 2092 1% YW LF¥ 200F
R45 A9654RK Res: fxd met flm 11k £0.1% %W CFA 11kQBT1
R46 A9176RL Res: module 5k, 10k X 3 MRP1434 4 elements
R47~R50 not assigned
R51 A9050RG Res: fxd metfim 1.1k +1% YW LF% 1.1kQF
R52 A9077RG Res: fxd met flm 15k2 +1% WUW LF% 15kQF
R53, R54 A9061RG Res: fxd met fim 3.3k 1% W LF% 3.3kQF
R55, R56 A9073RG Res: fxd met fim 10k2 +1% UW LF% 10kQF
R&7 A9077RG Res: fxd met flm 15k +*1% YW LF¥% 15kQF
R58 A9050RG Res: fxd metflm 1.1k 1% W LF% 1.1k2F
R59, R60 AS061RG Res: fxd met flm 3.3k 1% %W LF% 3.3kQF
IM 2533E-03E

Model 2533E
5-5.  RMS Board Ass’y: B9278JB. (continued)
Item Part No. Part Name and Description Remarks
R61, R62 A9037RG Res: fxd met fim 3300 +1% %AW L.F% 33002F
R63 AQ063RG Res: fxd met fim 3.9k 1% LW LF% 3.9k2F
R64 A9073RG Res: fxd met fim 10kQ2 1% UW LF% 10kQF
R65 A9053RG Res: fxd metfim 1.5k 1% W LF% 1.5k0QF
R66, R67 AS073RG Res: fxd met flm 10k$2 1% %BW LFY% 10kF
R68 A9067RG Res: fxd met fim  5.6kQ2 1% %W LF% 5.6kOF
R69 A9057RG Res: fxd met flm  2.2kQ +1%  W%WW LLF% 2.2kQ1F
R70 A9067RG Res: fxd metflm  5.6k$2 £1% %W LLF% 5.6kF
R71 A9067RG Res: fxd metflm 5.6k 1% %W LF% 5.6kQF
R72~R80 not assigned
R81 A9387RV Res: var cermet 1k +20%  lYaw GFO6X1 1k&2
R82 A9362RV Res: var cermet 100k +20% %W GFO6X1 100kG
R83 A9097RG Res: fxd met flm 100kQ +1% UW L.F% 100kS2F
R84 A9065RG Res: fxd metfim 4.7k +1% W LF% 4. 7k0F
R85 A9049RG Res: fxd met fim 1k$2 £1% %W LF% 1kQIF
R86 A9022RG Res: fxd met fim 750 1% W LF% 750F
R87 A9078RG Res: fxd met flm 16k 1% %W LF% 16k F
R88 AY086RG Res: fxd met fim 36k +1% %W LF% 36kQF
R89 A9033RG Res: fxd met fim 2208 1% W LF% 2200F
R90 A9B56RK Res: fxd met fim 20k2 +0.1% YW CFA 20k2BT
R91 A9651RK Res: fxd met flm 5k £0.1% AW CFA B5k2BT1
R92 AQ096RG Res: fxd metflm  91kQ +1% %W LF% 91kOIF
R93 A9112RG Res: fxd metfim 430kQ +1% W“W LF% 430k§2F
R94~R100 noft assigned
R101 A9387RV Res: var cermet 1k 220% W GFO6X1 1k
R102 A9362RV Res: var cermet 100k 220% %W GFO6X1 100ks2
R103 A9097RG Res: fxd metflm 100k +1% W LF% 100k F
R104 AJ065RG Res: fxd metfim 4.7k 1% W LF% 4.7k$1F
R105 A9049RG Res: fxd met fim 1k 1% %W LF% 12F
Ri06 AQ022RG Res: fxd met flm 750 1% %W LFW% 750F
R107 A9078RG Res: fxd met flm 16k +1% W LF% 16kGF
R108 A9086RG Res: fxd met flm 36kQ 1% %W LF% 36kQF
R109 A9033RG Res: fxd met fim 2200 1% AW LF¥% 2200 F
R110 A9656R K Res: fxd met flm 20k 20.1% W CFA 20k2BT1
R111 A9651RK Res: fxd met fim 5k £0.1% AW CFA 5kQBT1
R112 A9096RG Res: fxd metflm 91k 1% AW LFY%: 91kQOF
R113 A9112RG Res: fxd metflm 430k +1% W LF% 430k F
C1 A9024CV Cap: var cer 70pF  max. ECE-1ZW70P40
c2 A9025CN Cap: fxd mica 100pF +10% 100V DMOBC 101K
c3~C10 A9114CC Cap: fxd cer 0.1uF 50V RPE132-305F104250
Ci1,C12 A9371CY Cap: fxd polye flm 1uF  £10% 50V 583M5002 105K
Ci3 A9033CN Cap: fxd mica 390pF +10% 100V DMO5C 391K1
C14, C15 A8114CC Cap: fxd cer 0.1uF 50V RPE132-305F104Z50
C16 A9233CT Cap: fxd Taelect 1uF 35V CS90E-1V-1R000-R58
C17,C18 A9114CC Cap: fxd cer 0.1uF 50V RPE132-305F104250
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5-5. RMS Board Ass’y: B9278JB. (continued)

Item Part No. Part Name and Description Remarks
c19 A9233CT Cap: fxd Ta elect 1uF 35V CS90E-1V-1R000-R58
c20 A9248CY Cap: fxd polye fim 4700pF 10% 50V MFL5002-472K
c21 A9229CY Cap: fxdpolye fim 0.1uF +10% 100V ECQ-E 1104KZ
Cc22 A9233CT Cap: fxd Taelect 1ufF 35v CSS0E-1V-1R000-R58
C23,C24 A9335CA Cap: fxd Al elect 33uF 35v ECEAIVS4RTR
C25~C28 A9114CC Cap: fxdcer 0.1uF 50V RPE132-305F104Z250
c29 A8244CY Cap: fxd polye fim 1000pF =210% 50V MFL5002-102K
Cc30 A9114CC Cap: fxdcer 0.1uF 50v RPE132-305F104250
C31 A9256CY Cap: fxd polye flm 0.068uF z10% 50V MFL5002-683K
C32,C33 A9368CY Cap: fxdpolye fim 0.33uF £10% 83V 553M6302 334K
C34 A8370CY Cap: fxd polye fim0.68uF t10% 50V 553M5002 684K
C35 A9371CY Cap: fxdpolye flm. 1uF *10% 50V 553M5002 105K
€36, C37 A9114CC Cap: fxdcer 0.1uF 50V RPE132-305F104250
c38 A9244CY Cap: fxd polye flm 1000pF £10% 50V MFL5002-102K
C39 A9028CN Cap: fxd mica 180pF +£10% 100V DMOS5C 181K1
C40 not assigned
C41~C44 A9114CC Cap: fxdcer 0.1uF 50V RPE132-305F104250
C45, C46 A9371CY Cap: fxdpolye fim 1uF £10% 50V 553M5002 105K
C47~C50 ' not assigned
C51,C52 A9114CC Cap: fxdcer 0.1uF 50V RPE132-305F104250
C53, C54 AQ371CY Cap: fxdpolye fim  1uF £10% 50V 553M5002 105K
€55, C56 A9114CC Cap: fxdcer 0.1uF 50V RPE132-305F104250
C57 A9256CY Cap: fxd polye fim 0.068F £10% 50V MFL5002-683K
C58 A9368CY Cap: fxd polye fim0.33uF 10% 63V 553M6302 334K
Cc59 AQ244CY Cap: fxd polye flm 1000pF :10% 5OV MFL5002-102K
C60 A9368CY Cap: fxdpolye fim 0.33uF £10% 63V 553M6302 334K
C61 A9370CY Cap: fxdpolye fim0.68uF +10% 50V 553M5002 684K
c62 A9371CY Cap: fxdpolye fim 1uF  *10% 50V 553M5002 105K
C63~C70 not assigned
C71,C72 A9114CC Cap: fxdcer 0.1uF 50V RPE132-305F104Z50
C73,C74 A9371CY Cap: fxdpoiye fim  1uF £10% 50V 553M5002 105K
C75,C76 Ag114CC Cap: fxdcer 0.1uF 50V RPE132-305F104Z250
c77 A9256CY Cap: fxd poiye fim 0.068uF t10% 50V MFL5002-683K
Cc78 A9368CY Cap: fxdpolye fim 0.33uF :10% 63V 553M6302 334K
c79 A9244CY Cap: fxd polye fim 1000pF :10% 50V MFL5002-102K
C80 A9368CY Cap: fxd potye flm 0.33uF +10% 63V 553M6302 334K
c81 A9370CY Cap: fxdpolye flm 0.68uF £10% 50V 553M5002 684K
Cc82 A9371CY Cap: fxd polye fim 1uF  +10% 50V 553M5002 105K
C83~C90 not assigned
C91, €92 A8335CA Cap: fxd Al elect 33uF 35v ECEA1VS330R
D1, D2 A9304HD Diode: zener RD8.2E-B
D3, D4 A9248HD Diode: Si 15953
D5 AS229HD Diode: zener RD4.7E-B
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5-5.  RMS Board Ass’y: B9278JB. (continued)
ltem Part No. Part Name and Description Remarks
D6, D7 A9362HD Diode: Schottky 188237{1)
D8, D9 A9248HD Diode: Si 15953
D10 not assigned
D11~D16 A9248HD Diode: Si 15953
D17~D20 not assigned
D21~D30 A9248HD Diode: Si 15953
D31, D32 A9248HD Diode: Si 18953
D33~D40 nota ssigned
D41~D44 A9248HD Diode: Si 18953
D45~D5B0 not assigned
D51~D54 A9248HD Diode: Si 18953
D55~D60 not assigned
D61 A9248HD Diode: Si 15953
D62~D70 not assigned
D71,D72 A9248HD Diode: Si 15953
D73,D74 A9180HD Diode: zener RD4.3E-B
Qat A9340HQ XSTR: Si NPN 28C1815-Y
Q2 AS338HQ XSTR: SiPNP 2SA1015-Y
Q3, Q4 A9340HQ XSTR: Si NPN 28C1815-Y
u1 AS2291LA IC: analog LT1007CN8
uz A9173LA IC: analog SDS000N
U3, u4 AS229LA IC: analog LT1007CN8
us AYS027LN IC: digital MM74HC139N CMOS
ue A9218LA 1C: analog LLT1037CN8
U7 A9086 LN IC: digital TC74HC14P CMOs
ug A9075LM iC: digital TC40698P MQS
U9 A9195LA IC: analog NJM4558D-SP
uto A9200LA IC: analog OP-07CN
U1 A9188LA IC: analog LT1012CN8
utl2 A9200LA IC: analog OP-07CN
Uu13 A9235LA iC: analog LT1055CN8
U14,U15 AS019LA IC: analog LM339N
U6 A9026LE 1C: RMS-DC converter AD6374D
ut7 A9188LA IC: analog LT1012CN8
u18 A9026LE IC: RMS-DC converter AD6374D
U9 AZ18BLA IC: anaiog LT1012CN8
RL1 A9260MR Relay DS2E-S-DC5V
RL2 A9259MR Relay DS1E-S-DC5V
RL3,RL4 A9260MR Relay DS2E-S-DC5V
CN1 AQ708KP Conn. PCN10A-64P-2.54DS 64P
TP1~TP6 AQ574KT | Test point VTC-1-1
B9278KB PWB (1 pc)
1M 2533E-03E
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Figure 5-6b. SUM MPX Board Ass’y: B9278JC Components Location Diagram.
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5-6. SUM MPX Board Ass’y: B9278JC.
y {July 1992) 5-6. SUM MPX Board Ass’y: B9278JC. (continued)
Item Part No. Part Name and Description Rem ..
P emarks Item Part No. Part Name and Description Remarks
R1 A9025RG | Res: fxd met fim 11(()):9 2i1% %W LF% 100QF 031~Q36 A9413HQ FET 25K117.BL
R2 A9178RL Res: module 10kﬂ X MRP1436 2 elements Q3s7 AQ452HQ XSTR: Si NPN 25C2235.0, ¥
R3 A9177RL Res: module 2X6 MRP1435 6 elements Q3s A9340HC XSTR: Si NPN 25C1815-Y
. L) 1, 1,
R4 A9025RG Res: fxd met fim 118:();2)( 2:1 % UW LF% 100QF Q3o AO452HC XSTR: Si NPN 25022350, Y
RS A9178RL Res: module MRP1436 2 elements Q40 A9340HQ XSTR: Si NPN 25C1815.Y
R6 A9177RL Res: module 10kQ X 6 MRP1435 6 elements
. + O, 1, W 14
R7 A9025RG Res: fxd met fim 1008 1% % LF% 1000F U1~U6 ASZ00LA IC: analog OPOICN
R8 A178RL Res: module 10k X 2 MRP1436 2 elements )
U7~U10 AS019LA IC: analog LM339N
R9 A9177RL Res: module 10k X 6 MRP1435 6 elements ’ I
102R : modul 100k #5% W RKCY/, B4
R10 A9 L Res: module 5% '/ C'/; B4 100k 4 elements U11~U15 AGOT9LA IC: analog LM339N
U16~U18 A9031LN IC: digital CMOS
R11~R20 A9102RL | Res: module 100k 5% W  RKCY, B4 100kl 4 elements area MM74HCI54N EMOS
U189, U20 AS002LA 1C: analog OP-07CN
R21 A9102RL Res: module 100k +5% YW RKC'/, B4 100kQJ 4 elements Uzt AGDOZLA c l .
R22, R23 AS049RG | Res: fxdmet fim  1k@  £1% %W  LF%1kQF - analog OP-07CN
R24 AS041RL Res: module 22k 5% LW RKC'/, B4 22kQ.J 4 elements RL1~AL3 AS260MR Rel
R25 AQ041RG | Res: fxdmetflm 4702  *1% %W  LF%470QF eay DS2E-S-DC5V I
R26, R27 AQ081RG Res: fxdmetflm 22kQ 1% %W LF% 22kQF o U c
R28 AS041RG | Res: fxdmetflm 4700  +1% %W  LF%A470QF onn- PCN10A-64P-2.54D3 B4p
R29, R30 AS081RG Res: fxd metflm  22kQ 1% %W LF% 22kQF
B9278KC PWB {1 pc)
R31, R32 A9041RL Res: module 22k2 5% W RKC'; B4 22k
R33~R38 A9025RG Res: fxd met fim 1002 1% %W LF% 1000F
R39, R40 AS073RG Res: fxd met fim  10kQ 1% %W LF% 10k F I
R41 A9073RG Res: fxd metfim 10k +1% %W LF% 10kQF
ct,C2 A9114CC Cap: fxd cer 0.1uF 50V RPE132-305F104Z50 l
c3 A9244CY Cap: fxd polye flm 1000pF +10% 50V MFL5002-102K
c4,C5 A9114CC Cap: fxd cer 0.1uF 50V RPE132-305F 104250
C6 A9244CY Cap: fxd polye flm 1000pF +10% 50V MFL5002-102K l
c7,C8 A9114CC Cap: fxd cer 0.1uF 50V RPE132-305F 104250
c9 A9244CY Cap: fxd polye flm 1000pF £10% 50V MFL5002-102K
c10 A9114CC Cap: fxd cer 0.1uF 50V RPE132-305F 104250 I
c11~C13 A9114CC Cap: fxd cer 0.14F 50V RPE132-305F 104250
cl4a A93B4CA Cap: fxd Alelect 100uF 16V ECEA1CS101R
C15~C20 A9114CC Cap: fxd cer 0.1uF 50V RPE132-305F104Z50
c21,¢c22 A9335CA Cap: fxd Alelect  33uF 35V ECEA1VS330R
D1~D10 A9248HD Diode: Si 18953
D11~D20 A9248HD Diode: Si 15953
D21~D28 A9248HD Diode: Si 15953 I
Q1~Q10 A9413HQ FET 25K117-BL
Q11~020 A9413HQ FET 25K117-BL I
Q21~Q30 A9413HQ | FET 28K117-BL I
IM 2533E-03E l
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Figure 5-7a. A/D Converter Board Ass’y: B9278JD Schematic Diagram.
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Figure 5-7b. A/D Converter Board Ass’y: B9278JD Components Location Diagram.
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Model 2533E

5-7.  A/D Converter Board Ass’y: B9278JD.

(July 1992)
Item Part No. Part Name and Description Remarks
R1,R2 A9130RL Res: module 229 5% UW RKC¥%BA4S 2204 4 elements
R3~R10 not assigned
R11~R18 not assigned
R19 A9043RL. Res: module 4.7k 5% YW RKC Y, B4 4.7k2J 4 elements
R20 A9073RG Res: fxd met flm 10k +1% AW LF% 10kQF
R21~R23 AG073RG Res: fxd met fim 10k 1% UW LF% 10kQF
R24 AS065RG Res: fxd metflm 4.7kQ +1% %W LF4% 4.7kQF
R25 A9025RG Res: fxd met fim 1000 1% W“UW LF% 100QF
R26 A9081RG Res: fxd met flm 22«0 1%  W“BW LF% 22kQF
R27 AQ001RG Res: fxd metfim 100 1% %W LF% 10QF
R28 A9043RL Res: module 4.7k 8% YW R KC‘/s B4 4.7k2J 4 elements
R29 A9387RV Res: var cermet 1k £20% UW GFO06X1 1k2
R30 A9271RV Res: ver cermet 20k £20% w“W FGO6X1 20k
R31 A9387RV Res: ver cermet 1k £20% %W GFO06X1 1k
R32 A9271RV Res: ver cermet 20k +20% WHW GFO6X1 20k
R33 A9387RV Res: ver cermet 1tk $20% LW GFO6X1 1k
R34 A9271RV Res: ver cermet 20k +20% WW GFO06X1 20k
R35 A9348RV Res: ver cermet 10k +20% LW GFO6X1 10k2
R36 A9659RK Res: fxd metflm 74.5k$2 *0.1% %W CFA 74.5kQBT1
R37 A9086RG Res: fxd metfim 36k +1% %W LF% 36kQF
R38 AS097RG Res: fxd metflm 100k +1% VW L.F¥% 100kQF
R39 AQ025RG Res: fxd met flm 100Q +1%  %BW LF% 100QF
R40 A9081RG Res: fxd met fim 22k +1% uWW LF% 22k QF
R41 A9073RG Res: fxd met fim 10k 1% “WW LF% 10k QF
R42 AQT25RK Res: fxd met fim 50k x0.1% MW CFA 50kQBT1
R43 A9033RG Res: fxd met fim 2200 +1% %W LF% 2200F
R44 A9089RG Res: fxd met flm 47k} +1% %W LF% 47 QF
R45 A9659RK Res: fxd metfilm 74.5kQ 20.1% %W CFA 74.5kQBT1
R46 A9086RG Res: fxd met fim 36k 1% “UW LF% 36kQF
R47 A9997RG Res: fxd metfim 100kQ +1% %W LF% 100kQF
R48 AQ025RG Res: fxd met fim 10002 1% UW LF% 100QF
R49 A9081RG Res: fxd met fim 22k +1% KWW LF% 22k 2F
R50 A9073RG Res: fxd met fim 10k 1%  HWW LF% 10kQF
R51 A9725RK Res: fxd met flm 50k +x0.1% %W CFA 50kQBT1
R52 A9033RG Res: fxd met fim 2205 1% %W LF% 2200F
R53 A9089RG Res: fxd met fim 47k 2 +1%  WW LF% 47k QF
R54 AS025RG Res: fxd met flm 1000 1% uWWw LF% 10002F
R55 AQ0B6RG Res: fxd met fim 36k 1% %W LFY% 36kQF
R56 A9025RG Res: fxd met fim 1002 1%  UW L.F% 10002F
R57 A9097RG Res: fxd metflm 100k 1% %W LF% 100kQF
R58 A9659RK Res: fxd metflm 745k 0.1% %W CFA 74.5k2BT1
R59 A9051RG Res: fxd metflm 1.2k +1%  %WW LF% 1.2kQF
R60 A9083RG Res: fxd met fim 27k 2 1% UW LF% 27k QF
R61 AS083RG Res: fxd met fim 27k +1% WW LF% 27kF
R62 A9051RG Res: fxd metflm 1.2kQ 1% UW LF% 1.2kQF
R63 A9081RG Res: fxd met fim 22k +1% W LFY% 22k2F

5-7.  A/D Converter Board Ass’y: B9278JD. (continued)

Schematic Diagrams and Electronic Parts List 5-25

Item Part No. Part Name and Description Remarks
R64 A9073RG Res: fxd met fim 10k £1%  BW LF% 10kQF
R65 A9725RK Res: fxd met fim 5Ok 0.1% uwW CFA BOkQBT1
R66 A9033RG Res: fxd met flm 220Q 1% UW LF% 220QF
R67 A9089RG Res: fxd metfim 47kQ 1%  UW LF% 47k F
C1 AZ355CA i Cap: fxd Al elect 220uF 16V ECEA1CS221R
c2 A9025CN Cap: fxd mica 100pF £10% 100V DMO5C 101K1
C3~C10 A9114CC Cap: fxd cer 0.1uF 50v RPE132-305F 104250
Cc11 A9231CY Cap: fxd polye fim0.22uF +10% 100V ECQ-E 1224KZ
C12 A9371CY. Cap: fxd polye fim 1uF 10% 50V 553M5002 105K
C13,C14 A9114CC Cap: fxd cer O.1uF 50V RPE132-305F 104250
Cc15 A9231CY Cap: fxd polye fim0.22uF +10% 100V ECQ-E 1224KZ
C16, C17 A9371CY Cap: fxd polye fim 1uF  +£10% 50V 553M5002 105K
c18 A9231CY Cap: fxd polye flm0.22uF +10% 100V ECQ-E 1224KZ
C19, C20 A9335CA Cap: fxd Al elect 33uF 35v ECEA1VS330R
c21 A9244CY Cap: fxd polye fim 1000pF +10% 50V MFL5002-102K
C22~C30 A9114CC Cap: fxd cer 0.1uF 50V RPE132-305F 104250
C31~C33 A9114CC Cap: fxd cer O.1uF 50V RPE132-305F 104250
L1~L10 AS100MC Filter ZBF253D-01
L11~L20 A9100MC Filter ZBF253D-01
L21~L23 AZ100MC Filter ZBF253D-01
D1~D3 A9248HD Diode: Si 15953
D4, D5 A9307HD Diode: zener RD11E-8
D6, D7 A9248HD Diode: Si 18953
D8, D9 A9307HD Diode: zener RD11E-B
D10 A9248HD Diode: Si 15953
D11 A9248HD Diode: Si 15953
D12, D13 1 A9307HD Diode: zener RD11E-B
D14 A9305HD Diode: zener RD9.1E-B
D15 not assigned
D16 AS9248HD Diode: Si 15953
Q1~Q4 A9340HQ XSTR: Si NPN 25C1815-y
Q5 A9338HQ XSTR: SiPNP 25A1015-Y
u1 AS069LN IC: digital MM74HC393N CMOsS
U2, U3 A9014LN 1C: digital MM74HC74N CMOSs
U4, Us AQ004LN 1C: digitai MM74HCO8N CMOS
U6 A9069LN 1C: digital MM74HC393N CMOS
U7 A9007LN IC: digital MM74HC14N CMOS
us A9003LN IC: digital MM74HCO04N CMOS
U9 A9004LN IC: digital MM74HCO8N CMOS
u10 A9068LN IC: digital MM74HC390N CMOS
IM 2533E-03E
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5-7. A/D Converter Board Ass’y: B9278JD. (continued)

item Part No. Part Name and Description Remarks

Ut A9002L N iC: digital MM74HCO2ZN CcMOS
U12, U13 A9032LE IC: PWM A/D converter uPC614D-2 MQS
u14 A9032LE IC: PWM A/D converter uPC6140-2 MOS
CN1 A9709KP Conn. PCN10A-32P-2.54DS 32pP
CN2 A9708KP Conn. PCN10A-64P-2.54D8S 64P
CN3 A9637KC Conn. 57LE-40360-7700-D12 36P
TP1~TPS A9574KP Test point VTC-1-1

B9278DX Plate {1 pc)

Y9308LB Screw: M3X 8 (2 pes)

Y9310JB Screw: M3X 10 (2 pes)

B9278KD PWB (1 pe)
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Figure 5-8a. Display Control Board Ass’y: B9278JH Schematic Diagram.
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DISP. CONT. ASSY B9278JH

Figure 5-8b. Display Control Board Ass’y: B9278JH Components Location Diagram.
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Model 2533E

5-8.  Display Control Board Ass’y: B9278JH.

(July 1992)
Item Part No. Part Name and Description Remarks
R1~R4 A9118RL Res: module 47082 +5% UW RKC¥%B4S 47004 4 elements
R5 A9071RL Res: module 22k$2 £5% YW RK'/, B8 22kfJ 8 elements
R6 A9081RG Res: fxd met fim 22k82 +1% %W LF% 22kQF
R7, R8 A9071RL Res: module 22k$2 5% YW RK'/, B8 22k 8 elements
RY, R10 AST11RL Res: module 1k +5% %W RKC%B4S 1k$2J 4 elements
R11 A9071RL Res: module 22k +5% W RK'/, B8 22k 8 elements
R12~R15 A9118RL Res: module 4708 +5% WW RKC¥%B4S 47004 4 elements
R16, R17 AS111RL Res: module 1k 5% LW RKC%BA4S 1k2J 4 glements
R18 AS081RG Res: fxd metfim  22kQ +1% %W LF% 22kQF
R19 A9071RL Res: module 22k&2 5% YW RK'/, B8 22kJ 8 elements
C1,C2 A9114CC Cap: fxd cer 0.1uF 50V RPE132-305F 104250
Cc3 A9343CA Cap: fxd Al elect 470uF 16V ECEB1CS471R
c4 A9114CC Cap: fxdcer 0.1uF 50V RPE132-305F1042560
Cc5 A9343CA Cap: fxd Al elect 470uF 16V ECEB1CS471R
C6~C8 A8114CC Cap: fxd cer 0.1uF 50v RPE132-305F104250
Cc9 A9343CA Cap: fxd Al elect 470uF 168V ECEB1CS471R
c10 A9114CC Cap: fxd cer Q.1uF 50V RPE132-305F104Z50
Ci1 A9114CC Cap: fxd cer 0.1uF 50V RPE132-305F104Z50 i
Q1~Q10 A9477HQ XSTR: SiPNP 2SA865
Q11~Q16 A9477HQ XSTR: SiPNP 25A965
U1, uz2 A9145{ M LSi: programmable display controiler uPD8279C-5 MOS
[SX] AS003LN IC: digital MM74HCO04N CMOS
U4 AS011LN IC: digital MM74HC32N CMOS
us A9062LN 1C: digital MM74HC365N cMOs
U6 A90031L N IC: digital MM74HCO4N CMOS
u?7 A9052LN IC: digital MM74HC245N CMOS
us A9081LN IC: digital MM74HC273N CMOS
U9 A9026LN IC: digital MM74HC138N CMOS
u10 A9084LN IC: digital MM74HC4514N CMOS
u11 A9047LN IC: digital MM74HC240N CMOS
u12 AS084LN IC: digital MM74HCA4514N CMOS
u13 AS047LN IC: digital MM74HC240N CMOS
U14~U20 A9131HL XSTR: array STA404A
u21 A9131HL XSTR: array STA404A
CN1 A9708KP Conn. PCN10A-64P-2.54DS 64P
CN2 A9114KP Conn. PS-40PA-D4ALT1-PN1-K 40P
CN3 A9159KP Conn. PS-30PA-D4LT1-PN1-K 30P
B9278KH PWB (1 pc)
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Figure 5-92. CPU Board Ass’y: B9278)J Schematic Diagram (1/2). g
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Figure 5-9b. CPU Board Ass’y: B92781J Schematic Diagram (2/2).
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Figure 5-9c. CPU Board Ass’y: B92781J Components Location Diagram.
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5-9. CPU Board Ass’y: B9278]).

(July 1992)
tem Part No. Part Name and Description Remarks
R1 A9049RG Res: fxd met fim 1kQ 1% %W LF% 1kQ2F
R2 A9081RG Res: fxd metflm  22kQ 1% %W LF% 22kQF
R3 A9097RG Res: fxd met flm 100kQ 1% VAW LF% 100k0iF
R4 AS076RG Res: fxd met fim 13k 1% YW LF% 13kQF
R5 AB057RG Res: fxd metflm 2.2k 1% W LF% 22kQF
R6, R7 AQ070RL Res: module 4.7k +5% ’/BW FiK‘/8 B8 4.7k1d 8 elements
R8 A9022RL Res: module 1k 5% YW RK!/, B8 1k 8 elements
R9 A9071RL Res: module 22kQ 5% W RK'/, B8 22kJ 8 elements
R10 A9108RG Res: fxd metflm 300k +1% %W LF% 300kQF
R11 A9049RG Res: fxd met fim 1« +1% %W LF% 1k2F
R12, R13 AS071RL Res: module 22k +5% YW RK'/, B8 22k 8 elements
Cc1,C2 A9354CA Cap: fxd Alelect 100uF 16V ECEA1CS101R
Cc3~C10 A9114CC Cap: fxd cer 0.1uF 50V RPE132-305F 104250
c11~C18 A9114CC Cap: fxd cer 0.1uF 50V RPE132-305F 104250
D1 A9248HD Diode: Si 15953
D2, D3 AZ9392HD Diode: Schottky S1S3M
D4 A9248HD Diode: Si 15953
u1 AZ030LC LS1: CPU MSMB0C85A
u2 A9577LB IC: digital TLY700CP
u3 A9007LN IC: digital MM74HC14N CMOS
U4, Us AS062LN 1C: digital MM74HC365N CMOS
8153 A9001LN IC: digital MM74HCOON CMOS
u7 A9031LN IC: digital MM74HC154N CMOS
us AS052LN IC: digital MM74HC245N CMOS
u9 AQQ75LN {C: digital MM74HCB73N CMOS
u10 AS055L.C LSI: interrupt control unit uPD71059C
Ut1 A9047LN 1IC: digital MM74HC240N CMOS
uU12, U13 AS052L.C LSt: programmabie timer, counter uPD71054C
{U14) B9278NA LSI: ROM ass’y (uPD27C256D-20) PGM'd
u1s not assigned
U1l6 AS051LC L.Si: parallel interface uPD71055C
ut7 A9051LN IC: digital MM74HC244N CMOS
u18 AQ027LN IC: digital MM74HC139N CMOS
uts AS031LD LSI: memory {SRAM) HM6264LP-15
u20 A90511_.C L.S1: parallef interface uPD71055C
U221 AS051LN IC: digital MM74HC244N CMOS
CN1, CN2 A9708KP Conn. PCN10A-64P-2.54DS
SwWi1 A9130SS Sw: DIP DNP-4 4 elements
X1 A9105EX Quartz resonator 6MHz LQVEMO0-02CG
AS575KC 1C socket {2 pcs) DICF-28A for U14,U15
A9576KC 1C socket (1 pc} DICF-40A for U1
B9278KJ PWB {1 pc)

Note: U14 is notincluded in the components of this ass'y.
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Figure 5-10a.
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Figure 5-10b. Display Board Ass’y: B9278JK Components Location Diagram.
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5-10.  Display Board Ass’y: B9278JK. (July 1992)
Item Part No. Part Name and Description Remarks
R1~R10 A9009RG Res: fxd met fim 220 1% WBW LF% 22QF
R11~R16 A9009RG Res: fxd met fim 229 £1%  “WW LF% 220F
D1~D10 A9120HP Diode: 7 seg. LED HDSP-5503
D11~D19 A9120HP Diode: 7 seg. LED HOSP-5503
D20 A9100HP Diode: module HLMP-2620
D21~D26 A9100HP Diode: module HLMP-2620 '
D27 AQ099HP Diode: LED TLR124 red
D28, D29 A9075HP Diode: LED TLO124 orange
D30 G9037HL Diode: LED TLG124 green l
D31, D32 G9037HL Diode: LED TLG124 green
D33 A9099HP Diode: LED TLR124 red
D34 AS119HP Diode: module GL-197H12 yellow l
D35~D39 not assigned
D40 AQ099HP Diode: LED TLR124 red
D41 A9119HP Diode: module GL-107H12 yeltow l
D42~D46 not assigned
D47~D50 A9248HD Diode: Si 15953
D51~D54 A9248HD Diode: Si 15953 l
SW1~SW7 A9204SP Sw: push TM3-01-LOS
SW8 A9203s5P Sw: push T™M1-01
SW9, SW10 A9204SP Sw: push TM3-01-L05
SW11~8W14 | A9204SP Sw: push TM3-01-L05
SW15 A9203sP Sw: push ™1-01
SW16~5W20 | A9204SP Sw: push TM3-01-L05
SW21~5W23 | A9204sP Sw: push TM3-01-L05
SwW24, SW25 A9203SP Sw: push T™1-01 l
SW26 A9204SP Sw: push TM3-01-L05
SW27,5wW28 A9203SP Sw: push T™1-01
SW29, SW30 | A9204sP Sw: push TM3-01-L05 l
SW31~SW40 | A9204sP Sw: push TM3-01-L05
SW41~5w44 | A9204SP Sw: push TM3-01-L05
SW45~5W48 | A9203sSP Sw: push T™M1-01
SW49, SW50 | A9204sP Sw: push TM3-01-L05
SW51 A9203sP Sw: push TM1-01
CN1 A9266KP Conn PS-40PA-DAT1-PN1-K 40P
CN2 A9134KP Conn PS-30PA-DAT1-PN1-K 30P
B9278FP Spacer {2 pcs)
B9278FQ Spacer {1 pc)
B9278KK PWB {1 pc)
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Figure 5-11a.

ASSY B9278JL
PWB B9278KL

Mother Board Ass’y: B9278JL Schematic Diagram (1/2).
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ode
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CARD B———3> 22 )-:—-——-2934 ! NT5—{ RB17 RB17 |——2PA0 (RMS/MEAN) RB17 wg RB17 RB17 RB17 RB17 2B~ 27 £———CARD B l
CARD € ——— 20 >————2PB5 : RA1 RA17 RA1T ‘xz RA17 RA17 RA17 RATT 283~ 20 £ CARD
| | RB16 RE16 |——2PA2 (EXT. AD} RB16 RB16 w2 RB16 w2—| RB16 RB16 I
I RA16 RAIG |—2PAT (LPF) RA16 wi RA16 w1 RA1G RA16 Wi—— RAT6 ;
! | RB15 RBI5 j——-2PA4 (BSOO) RB15 ArmsZ RB15 RB15 RB15 '
Ao AB15 CRit t
| RA15 RA15 |——92PA3 (C RESET) RATS5 fms RA15 RA15 RA15 RA15 N
; =7 Ars2 AC 30 VPt 59 £ .
! R RB14 | 2PAG (BSO2) RB14 ms2 RB14 Arrns2 RB14 Arms2— RB14 RB1A ; , ?39*3“ AC 30 v-A
oo RA14 RAI4 |-——2PAS (8SO1) RA14 Armst RA14 Arms? RA14 RA14 Armsi———oy RA14 AC IOVB (30 & AC IO VB
gL RB13 RB13 }—o Vems® <2 :
SHIELD ¢ 1 é—*—«——s“‘ | Reis _ GEH gl;Ac;)Nés RB13 — RB13 RB13 R813 RB13 PV W, qz s
: RB12 RB12 2PB1 ((ss:(:::) 22 Vrms2 RAIS RAS RAILS RADS h S '
AC 30 V-A{ 2 (——1———-— ACIOV-A ven s o (o510 RB12 v~ RB12 Vrms2 RB12 Vrms2-—— RB12 RB12 TV N 10 &ﬂs v
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D.COMC 7 é———D.COM RB8 RB8_|——2PCT (UNDER V) RB8 AS COM RB8 Bl ] RB8 Bl I RB8 - In RBS ‘ !
RA8 RA8 RA8 |——2PCO (OVER V) AS COM AP COM ——tted g
Lo RA8 RAS RAB RAS RA8 !
i RB7 |} S - i,
5V 10 4'____%\, no7 2PB3 RB7 2PB1 RB7 2PC3 (UNDER A) RB7 }——2PB1 2PB3—— RB7 2pB5——] RB7 83— RB7 2PB1 RB7 3 z !
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Figure 5-11b. Mother Board Ass’y: B9278JL Schematic Diagram (2/2). uly 1992)
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Figure 5-11c. Mother Board Ass’y: B9278JL Components Location Diagram.
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.. I
5-11. Mother Board Ass’y: B9278JL. (July 1992)
Item Part No. Part Name and Description Remarks é
CN1~CN5 A9710KP Conn, PCN10C-64S-2.54DSA 64P
CN6 A9711KP Conn, PCN10C-325-2.54DSA 32P
CN7 A9710KP Conn. PCN10C-645-2 54DSA 64P I
CN8 A9711KP Conn. PCN10C-325-2.54DSA 32P
CN9, CN10 A9710KP Conn. PCN10C-645-2.54DSA 64P
CN11~CN13 | A9710KP Conn. - PCN10C-645-2.54DSA 64P '
CN14 not assigned
CN15~CN17 A9134KP Conn, PS-30PA-DAT1-PN 1-K 30P
A9418KP Housing {1 pc) 5197-10 I
A9243KP Housing {1 pc) 5051-03
A9374KP Contact (3 pcs) 5159T for A9243KP l
A9449KP Contact {10 pes) 5149T for A9418KP
B9278KL PWB {1 pc) I
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Figure 5-12a. Power Supply Board Ass’y (for Models 2533E32 and 2533E33): B9278JM Schematic Diagram.
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Figure 5-12b. Power Supply Board Ass’y (for Models 2533E32 and 2533E33): B9278JM Components Location Diagram.
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5-12. Power Supply Board Ass’y (for Models 2533E32 and 2533E33): B9278JM.

Maodel 2533

(July 1992)

Item Part No. Part Name and Description Hemarks
R1 A9045RG Res: fxd met fim 68002 1% %W LF% 6800F
R2 A9073RG Res: fxd met fim 10k 1% “BW LF% 10kOF
R3 A9113RG Res: fxd met fim 470kQ 1% %W LF% 470k F
R4 AZ080RG Res: fxd met fim 20k$2 1% W LF% 20k F
R5 A9079RG Res: fxd met flm 18k 1% %W LF% 18kQF
R6 AS097RG Res: fxd met flm 100k 1% WUW LF% 100k F
R7 AS009RG Res: fxd met fim 220 +1% AW LF¥% 220F
R8 A9033RG Res: fxd met flm 22080 1% WW LF% 22050F
R9 AQ049RG Res: fxd met fim 1k 1%  “WW LF% 1kQF
R10 A9065RG Res: fxd metfim 4.7k§: 1% UW LLF% 4.7k F
R11~R13 AS0B5RG Res: fxd metfim 4.7k +*1% AW LF% 4.7k2F
R14 A9085RG Res: fxd met fim 33k +1% %UW LF% 33kOF
R15 A9065RG Res: fxdmetflm 4.7k +1% WW LF% 4 7k0F
R16 AQ9270RV Res: var cermet 500 +£20% W“W GF06X1 5005
C1 A9244CY Cap: fxd polye fim 1000pF +10% 50V MF1L.5002-102K
c2 A9351CA Cap: fxd Al elect 22ufF 35V ECEA1TVSZ20R
C3~C5 A9250CY Cap: fxd polye fim0.01uF +10% 50V MFL5002-103K
c6,C7 A8373CA Cap: fxd Alelect 220uF 35V ECEA1TVS221R
c8~C10 A9425CA Cap: fxd Al elect 2200uF 25V KME25VB2200
C11,C12 AS353CA Cap: fxd Al elect 2200uF 35V ECEATVSIZZR
C13 AB406CA Cap: fxd Al elect 6800uF 35V ECES1VUSEZM
L1 AS084EC {nductor SKC-103
D1, D2 A9236HD Diode: Si F14A
D3 A9385HD Diode: zener S5553M
D4, D5 A9115HL Diode: module 4G4B41 AN 45
Q1 A9340HQ XSTR: Si NPN 25C1815-¥
Q2 A9338HQ XSTR: SiPNP 25A1015-Y
Q3 A9401HQ XSTR: SiPNP 25A1010-L
U1 A9085LA IC: analog uPC271C
U2 AST15LA IC: analog HA17524pP
u3 AS074LA IC: —15V voltage regulator uPC16315H
U4 AQ073LA {C: +15V voltage regulator uPC14315H
CN1 AG244KP Conn 5045-03A
CN2 A9447KP Conn 5281-10A
CN3 A9244KP Conn 5045-03A
CN4 A9462KP Conn 5281-8A
TP1~TPS A9574KP Test point VTC-1-1
A9168KH Heat sink (3 pes) MC 245A-2M3 for O3, U3, U4
Y9410XH Stud {2 pes)
Y9406LB Screw : M4x6 (2 pes)
B9278KM PWB {1 pc)
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Figure 5-13a. Power Supply Board Ass’y (for Models 2533E42 and 2533E43): B9278JN Schematic Diagram.

IM 2533E-03E



544 Schematic Diagrams and Electronic Parts List Model 2533E

5-13. Power Supply Board Ass’y (for Models 2533E42 and 2533E43): B9278IN.

{July 1992}
Item Part No. Part Name and Description Remarks
R1 AS065RG Res: fxd metflm 4.7kQ 1% %W  LF%4.7kQF
R2 A9270RV Res: var cermet 50082 +20% %W GFO6X1 5008
R3 A9065RG Res: fxd metflm 4.7k +1% %W  LF% 4.7k0F
R4 A9045RG Res: fxd metflm 68002  +1% %W  LF% 680QF
R5 A9113RG | Res: fxd metflm 470k +1% %W  LF% 470kQF
R6 A9073RG Res: fxd metfim 10k  *1% %W  LF% 10kQF
CN1 +1. 5 -1.5 A::OM ;5 %com + _ POWER ASSY B9278JN R7 A9079RG | Res: fxd metflm  18ke  +1% %W  LF% 18kQF
R2 a :
1 20,0, 00 el 7] jr R8 A9080RG Res: fxd metfim 20k 1% %W  LF% 20kQF
+ - i ¢&J ) o dTaa cna R AJO97RG Res: fxd metfim 100k  +1% %W  LF% 100k0F
N cy & TOCE 4 R10 AS009RG Res: fxd metflm 220 #1% %W  LF% 220F
"'Tm H ! u2 1 2
D1 HA17524 ° CN5 R11 AS049RG Res: fxd met film k2 1% UW LF% 1k§2F
+ + + + pe - D2 1 R12 A9033RG Res: fxd metfim  220Q  £1% %W  LF% 2200F I
8D® Lppradd L, 5 R13~R15 A9065RG Res: fxd metflm 4.7k 1% %W  LF%47kQF
™~ 3 Eggggg + D3 - R16 A9085RG Res: fxd metflm  33kQ  +1% %W  LF% 33kQF
b U3 I R17 A9506RA | Res: fxd ww 0.12 £10% 2W  ERW-2PKR10
o
-TLJ_ ‘I\JI + R18~R20 not assigned
ooy
- o
ggg U4 L R21 A9061RG Res: fxd metflm 3.3kQ 1% %W  LF% 3.3kQF
g# 11l «J R22 A9079RG Res: fxd metflm 18k +1% %W  LF% 18kQF I
N -
© g xoll R23 AS076RG Res: fxd metflm 13kQ  #1% %W  LF4 13kQF
W
i mr e g#l 1y gngmlDB ca + 8 R24 AS101RG | Res: fxd metflm 150k 1% %W  LF% 150kQF
L] < = - i)
0 a9 EE’ s us N CN6 R25, R26 A9025RG Res: fxd metfim 1009  +1% %W  LF% 1000F
CN3 L4 L5 |D i 6393 '\l ;g 1 R27 A9101RG Res: fxd metflm 150k 1% %W  LF% 150k0F l
[U1 + -~ 2 4 L2 . zo RN R28~R30 not assigned
0 10 3] - =N woQ
r o T o ®6 MM ©
£
E= n':cx':{)8 ui[erol?’ + n R31 A9051RG Res: fxd metflm 1.2kQ 1% %W  LF% 1.2kQF
d R32 A9073RG Res: fxd metfim. 10k 1% %W  LF4 10kQF
| L3 R lD?i | lD'S R33 A9037RG Res: fxd metflm 3300  +1% %W  LF% 330GF
T -
25 3 §§ ] R34 A9001RG Res: fxd metflm 1002  +1% uW  LF% 10QF
+ pig —EO = Egé:i FUGq EE__7_' R35 A90BORG | Res: fxd metfim 3k #1% %W  LF% 3kQF I
i = | = = R36 A9049RG Res: fxd metflm  1kQ  +1% %W  LF% 1kQF
R37, R38 A9037RG Res: fxd metflm 3300 1% %W  LF% 3300QF
R39 A9001RG Res: fxd met fl 1% % % =
(July 1992) s: fxd met film 10Q2 +1% “W LF% 1082F
R40 0ot assigned
R41 A9055RG Res: fxd metflm 1.8kQ  +1% %W  LF% 1.8kQF
R42 A9075RG Res: fxd metflm 12k +1% %W  LF% 12kQF I
R43 A9077RG Res: fxd metfim 15k 1% %W  LF% 15kF
R44 A90B5RG Res: fxd metflm 1.8kQ  #1% %W  LF% 1.8k0F
R45 A9075RG Res: fxd metflm 12k 21% %W  LF4% 12kQF
R46 AS077RG Res: fxd metfim 15k +1% %W  LF% 15kQF
R47, R48 A90Z5RG Res: fxd metfim 1002  :1% %W  LF% 100QF
R49, RS0 AQ063RG Res: fxd metflm  3.9«Q@  +1% %W  LF% 3.9kQF
R51, R52 A9206RK Res: fxd metflm 03302 5% %W  ERX-12ANJ 0.339
c1 AQ406CA Cap: fxd Al elect 6800uF +20% 35V  ECES1VUE82M
c2 A9250CY Cep: fxdpolye fim0.01uF  :10% 50V MFL5002-103K
c3 A9244CY Cap: fxd polye fim 1000pF :10% 50V MFL5002-102K
c4 A9441CA | Cap: fxd Alelect  22uF :20% 35V  ECEA1VU220
L CSs, C6 A9250CY Cap: -
Figure 5-13b. Power Supply Board Ass’y (for Models 2533E42 and 2533E43): B9278JN Components Location Diagram. ap: fxd polye flm0.01uF  +10% 50V MFL5002-103K
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5-13. Power Supply Board Ass’y (for Models 2533E42 and 2533E43): B9278JN. (continued)
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5-13. Power Supply Board Ass’y (for Models 2533E42 and 2533E43): B9278JN. (continued)

Item Part No. Part Name and Description Remarks
C7~C9 A9425CA Cap: fxd Alelect 2200uF +20% 25V KME25VB2200
c10 not assigned
C11 A9248CY Cap: fxd polye fim 4700pF +10% 50V MFL5002472K
C12,C13 A9245CY Cap: fxd polye fim 1500pF +10% 50V MFL5002-152K
Cc14 A9449CA Cap: fxd Alelect 2200uF +20% 35V ECEA1VU222
C15 A9445CA Cap: fxd Alelect 220uF +20% 35V ECEA1VU221
Cc1i6 A9449CA Cap: fxd Alelect 2200uF +20% 35V ECEA1VU222
c17 A9445CA Cap: fxd Aielect 220uF +20% 35V ECEATVU221
c18~C20 not assigned
c21,C22 A9445CA Cap: fxd Alelect 220uF £20% 35V ECEATVU221
C23,C24 A9449CA Cap: fxd Alelect 2200uF +20% 35V ECEA1VU222
C25,C26 A9251CY Cap: fxd polye fim 0.015uF £10% 50V MFL5002-153K
C27,C28 A9418CA Cap: fxd Alelect 2200uF +20% 16V KME16VB2200
€29, C30 A9114CC Cap: fxd cer 0.1uF 50v RPE132-306F 104250
L1 AJ084EC Inductor 100uH 5A SKC-103
L2, L3 A9043ML Inductor 10uH 1A AF-012
L4, L5 A9013ML fnudctor 26uH 2A SN-8S-300
D1 A9385HD Diode: zener S5S3M 5A/30V
D2 A9115HL Diode: module 4G4B41
D3 AQ092HL Diode: moduie 1G4B41
D4, D5 A9302HD Diode: zener RD6.8BE-B
D6, D7 A9150HL Diode: array MC-931
D8, D9 A9302HD Diode: zener RD6.8E-B
D10 A9392HD Diode: zener S1S3M 1A/30 vV
D11 A9392HD Diode: zener S1S3m 1A/30V
D12 AI092H L. Diode: module 1G4B41
Q1 A9340HQ XSTR: Si NPN 25C1815-Y
Q2 A9338HQ_ XSTR: Si PNP 2SA1015-Y
Q3 A9452HQ XSTR: Si NPN 2SC2235-Y
Q4 A9477HQ XSTR: Si PNP 25A965-Y
Qs A9287HQ XSTR: Si NPN 28D1268-P
Q6 A9477HQ XSTR: SiPNP 2SA965-Y
Q7 AQ452HQ XSTR: Si NPN 25C2235-Y
Qasg, a9 AS334HQ XSTR: Si PNP 2SB943-P
Q10 not assigned
Q11 A9338HQ XSTR: Si PNP 28A1015-Y
Q12 A9340HQ XSTR: Si NPN 25C1815-Y
Ut AS085LA 1C: analog uPC271C
u2 A9115LA IC: analog HA17524P
u3 A9219LA IC: analog LF412CN
uaq AS082LA iC: analog HPCA558C
us A9192LA IC: analog LAB393D
U6 A9104LA 1IC: +12 V voltage regulator uPC7812H
u7 A9105LA IC: —12 V voltage regulator uPC7912H

Item Part No. Part Name and Description Remarks
CN1 A9244KP Conn 5045-03A 3P
CN2 AB447KP Conn 5281-10A 10P
CN3 A9246KP Conn 5045-02A 2P
CN4 AQ244KP Conn 5045-03A 3p
CN5 A9462KP Conn 5281-08A 8p
CN6 A9460KP Conn 5281-03A 3P
TP1~TP5 A9574KP Test point VTC-1-1
B9278UA Plate {1 pc)
B9278UB Plate (1 pc)
Y9304L8 Screw: M3X 4 (10 pces)
B9278KN PWB {1 pe)
IM 2533E-03E
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12. RANGING PERFORMANCE CHECK

12.1 Automatic Range Switching (Check Voltage Range
Only)

When the Vrms/Vmean ratio, expressed as a percentage exceeds approximately 110, the
measured range switches automatically to the next highest range.
When the Vrms/Vmean ratio, expressed as a percentage falls below approximately 30, the

measuring range switches automatically to the next lowest range.

12.2 Peak Over

Check to confirm that the voltage peak indicator lamp lights when the input veltage peak
value exceeds approximately 250 % of range.
Check to confirm that the current peak indicator lamp lights when the current peak value

exceeds approximately 350 % of range.

13. ANALOG OUTPUT CHECK

(1) Prepare Analog Output Connector with leads for:
v, vV, ¥V
A, A, A
v, W, W

(2) Connect AC Voltage and Current Standards according to the number of measuring elements
in your unit and apply 100 V, 5 A, cosg = 1 to unit and fix ranges at 100 V, 5 A.

{3) Using DMM, verify analog outputs to be:
5V DC + 0.25% (+ 0.0125 V DC)

(4) This concludes test of Analog Output.

iM 2533E-03Es
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14. OPTIONAL FUNCTION CHECKS

(1) GP-IB Interface Function Check

(2)

3)

Use a controller with GP-IB control functions to confirm that function setting and range

selection by remote control can be carried out correctly for each function.

Frequency Measurement

Measure the input voltage and frequency. The accuracy mustbe +(0.1 % + 1 digit).

Integrator Function Check

Use a standard AC voltage/current to apply 100 V AC to the voltage input terminals and 1 A
AC to the current input terminals. After setting the timer to six minutes, press the “Wh”
pushubutton switch, then press the integrator pushbutton switch to start integration.
Confirm that the value displayed after six minutes is 10 Wh.

Integration accuracy must be & (instrument accuracy + 0.02 % of measurement value + 1

digit)

15. VOLTAGE TESTS

0}

Range and Frequency Characteristic Tests

(a) Test set Vrms mode
Apply a standard AC voltage, at the four frequencies of 10 Hz, 60 Hz, 2 kHz and 30 kHz,
as listed in the following table read the display to the voltage input terminals and on each
voltage range. Input voltage and reading accuracy must be as listed in the following
table.

1M 2533E-03Es
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Range

30V 60V 100V 150V

300V

600V

Input Voltage

30V 60V 100V 150V

300V

600V

Accuracy

25338301

10Hz: * (0.3% of rdg + 0.3% of range)
60Hz: X (0.1% of rdg + 0.1% of range)
2kHz: % (0.2% of rdg + 0.1% of range)
30kHz: + 2% of range

2533E411

DC: % (0.1% of rdg + 0.2% of range)
10Hz : % (0.2% of rdg + 0.4% of range)
60Hz: *+ (0.1% of rdg + 0.2% of range)
2kHz: * (0.2% of rdg + 0.2% of range)
30kHz: + 2% of range

(b) Testset Vmean mode

Using a standard AC voltage, apply 100 V AC at four frequencies of 10 Hz, 60 Hz, 2 kHz,

and 30 kHz to the voltage input terminals and read the display for each frequency.

Accuracy must be as listed in the following table:

Frequency

10Hz 60 Hz 2kHz

20kHz

Input Voltage

100 V fixed

Range 100V

Accuracy

2533E30]

10Hz: * (0.3% of rdg + 0.3% of range)
60Hz: * (0.1% of rdg + 0.1% of range)
2kHz: + (0.2% of rdg 4+ 0.1% of range)
30kHz: + 2% of range

2533E4[]

DC: + (0.1% of rdg + 0.2% of range)
10Hz: £+ (0.2% of rdg + 0.4% of range)
60Hz: £ (0.1% of rdg + 0.2% of range)
2kHz: % (0.2% of rdg + 0.2% of range)
30kHz: + 2% of range

(2) Linearity Test

The 100 V range shall be selected, and using a standard AC voltage apply an AC voltage at 60

Hz as listed in the following table to the voltage input terminals and read the display. The

test points and accuracy must be as listed in the following table:

Input Voltage

10V 20V 60V

110V

Accuracy

2533E30L]

60Hz: £ (0.1 % ofrdg + 0.1 % of range)

2533E4[]

DC: £ (0.1 % of rdg + 0.2 % of range)

IM 2533E-03Es
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16. AC CURRENT TEST

The following tests shall be carried out for each test point in the CURRENT mode selected by

the function selector switch.

(1) Range and Frequency Characteristic Tests
Using AC current standard apply an AC current at frequencies of 10 Hz, 60 Hz, 2 kHz and 30

kHz to the current input terminals and read the display on each range. The input current and

accuracy for each range must be as listed in the following table:

Range 0.5A 1A 2A 5A 10A 20A

Input Current 0.5A 1A 2A 5A 10A 20A

10Hz: * (0.3% of rdg + 0.3% of range)
60Hz: £ (0.1% of rdg + 0.1% of range)
2kHz: * (0.2% of rdg + 0.2% of range)
30kHz : + 2% of range

DC: + (0.1% of rdg + 0.2% of range + 3 mA)
10Hz: * (0.2% of rdg + 0.4% of range)
2533E4[] | 60Hz: % (0.1% of rdg + 0.2% of range)
2kHz: £ (0.2% of rdg + 0.4% of range)
30kHz : & 2% of range

2533E30L]

Accuracy

(2) Linearity Test
The 1 A range shall be selected and, using AC current standard apply an AC (or DC) current
at 60 Hz as listed in the following table to the current input terminals and read the display.

The test points and accuracy must be as listed in the following table:

Input Current 0.1A 0.2A 0.6 A 1A

2533E30] |60Hz: £ (0.1% of rdg + 0.1 % of range)

Aceuracy | ga) |PC:* (0.1%of dg + 0.2% of range + 3mA)
60Hz: + (0.1 % of rdg + 0.2 % of range)
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17. POWER MEASUREMENT TESTS

The following tests shall be carried out for each point in the WATT and £ modes.

(1) Range and Frequency Characteristic Tests
Using standard AC (or DC) power apply AC (or. DC) voltage and currents at power factor 1 to
the input terminals and read the displayed power.
Voltage and current range setting, input voltage and current, frequency and accuracy shall

be as in the table below.

Frequency, Factor Voltage Range and Input Current Range and Power
Voltage Input Current
(D.C) 05A
10Hz
2A
100V fixed 5EA
50/60 Hz
10A
20A
2kHz : A 30V
60V
30 kHz 100V
1 A fixed
150 V
300V
cosg: 1
600V
10Hz: + (0.3% of rdg + 0.4% of range)
60Hz: + (0.1% of rdg + 0.1% of range)
2533830 2kHz: + (0.2% of rdg + 0.2% of range)
30kHz: + 3% of range
A
eeuracy DC: * (0.1% of rdg + 0.3% of range)
10Hz: + (0.3% of rdg + 0.4% of range)
2533E40] |60Hz: £ (0.1% of rdg + 0.2% of range)
2kHz: + (0.2% of rdg + 0.4% of range)
30kHz: * 3% of range
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(2) Linearity Test

Using AC power standard, apply the input voltages and currents listed in the following tables

to each inpt terminal and read the displayed power. The current range, voltage range and

accuracy must be as follows:

ITtem

Input Current and Voltage

Current range (1 A)

1 A fixed

Voltage range (100V)

10V, 20V,60V, 110V

Item

Input Voltage and Input Current

Voltage range (100V)

100 V fixed

Currentrange (1 A)

0.1A, 0.2A, 06A, 1.1A

Power factor: 1, Frequency: 60 Hz

2533E3

+ (0.1 % of rdg + 0.1 % of range)

Accuracy
2533E4(]

+ (0.1 % of rdg + 0.2 % of range)

(3) Power Factor Influence Test

With each phase power and T power, AC voltage and current at power factor zero (for both

LEAD and LAG) listed in the following table shall be applied to each input terminals and the

displayed power read.

Voltage Range and
Input Voltage

Current Range and Input
Current

Frequency

Accuracy

30V

60V

100V

150V

300V

600V

1 A fixed

60 Hz

+ (0.39 % of range)
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18. VARIATIONS AND KEYBOARD LOCATIONS

(1) 1Phase (Model 2533E31)

Vr8Lz264
INdANIDV
qrgLzg6d
7] SINY
—_—
—_—
Ar8Lz64
#1040 AV
Hr8L264
"LNOD AV1dSId
(uondQ)
DHALNI
rreLz6g
ndo
D7E%8Y (uon3d(y)
10 g1-dH KelcHi B

B9278EA

For 1 phase
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arsLzed
, ggaoq Qv
HreLZ6d
"LNOO AVT1dSI1d
(wonndQ)
DILLNI
rreLz6e
ndo
028284 (uonndQ)
10 (1-dH ‘Baud
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For 3 phase
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(3) 3 Phase 4 Wire (Model 2533E33)

v(8Lc6d
I LOJINIDV

vreLeed

7] LNdNIDV
VI8L269
(€] INdANIDV
qrgLsed
[7] SINY
qargLz64d
[7] SIWY
€qr8Lz6d
€] SINY
Jr8Le6d
XdN WAS
argLz6d
gg a0 Qv
HIr8.364
“LNOD AV1dSId
(uonydy-
3IARM)
rreLzed
ndo
07828 (wonsdQ)
10 g1-dD BAYA

B9278EB

For 3 phase

DISPLAY

Vd8LE64

(IO LNdINI 0a

<

=

—— 2

-

S

arsLa6d a
[7] swu

—_ o

a3

]

f=9

—_ a

m

AF8LZ69 B
g1 304 AV

HI8L369

"LNOD AV'1dSIa M

(uondo) |

DALNI | @2

TreLz6a S
ndo
078284 (uonydQ)
10 g1-db OIYA
NnosLzed NfrgLz6d
HIMOd A1ddNS

(4) 1Phase (Model 2533E41)

(5) 3 Phase 3 Wire (Model 2533E42)

Vd8Lg6d
H ‘O LNAINIOA

m
Vd8Lz64 =
[£] ‘GOW.LNdNIOA | &
ArsLa6d &
H SINY
€argLz6d ®
. H SIWY .mSa
Or8Lz6d foy
XdN WNS a
arsLe6d P
ge J0d AV
H8LE6€
"LNOD AVTdSId M
(wondp) | o
OILNI | @
Fr8Lo6d a
: ndo
028354 (uondQ)
10 {1-dD fvicB
npsLzed NrgLZ6S
HAMOd ATddNS
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(6) 3 Phase 4 Wire (Model 2533E43)

'Vd8Lz6d
[T} OW LAdNI DA
Vd8le6d
[2]"aOW LNdNIOa
V8264 m
[} aOWLNdNIOa | &
arsLeed a
7] SN
dr8La6d
(%] SINYH
arsLzed .
H SIWY ,mSa
OrsLzed =
XdIN WNS -
areLzed B
gg 10, AV
"H8L26¢
"LNOD AV'1dSId 2
wondo) |
DAINI | @
rrelz6d _
ndo
078384 (uondQ)
40 g1-d9H B
N08Lz6d | NI8LZ6d
MAMOd ATddNS
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12. RANGING PERFORMANCE CHECK

12.1 Automatic Range Switching (Check Voltage Range
Only)

When the Vrms/Vmean ratio, expressed as a percentage exceeds approximately 110, the
measured range switches automatically to the next highest range.
When the Vrms/Vmean ratio, expressed as a percentage falls below approximately 30, the

measuring range switches automatically to the next lowest range.

12.2 Peak Over

Check to confirm that the voltage peak indicator lamp lights when the input veltage peak
value exceeds approximately 250 % of range.
Check to confirm that the current peak indicator lamp lights when the current peak value

exceeds approximately 350 % of range.

13. ANALOG OUTPUT CHECK

(1) Prepare Analog Output Connector with leads for:
v, vV, ¥V
A, A, A
v, W, W

(2) Connect AC Voltage and Current Standards according to the number of measuring elements
in your unit and apply 100 V, 5 A, cosg = 1 to unit and fix ranges at 100 V, 5 A.

{3) Using DMM, verify analog outputs to be:
5V DC + 0.25% (+ 0.0125 V DC)

(4) This concludes test of Analog Output.

iM 2533E-03Es
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14. OPTIONAL FUNCTION CHECKS

(1) GP-IB Interface Function Check

(2)

3)

Use a controller with GP-IB control functions to confirm that function setting and range

selection by remote control can be carried out correctly for each function.

Frequency Measurement

Measure the input voltage and frequency. The accuracy mustbe +(0.1 % + 1 digit).

Integrator Function Check

Use a standard AC voltage/current to apply 100 V AC to the voltage input terminals and 1 A
AC to the current input terminals. After setting the timer to six minutes, press the “Wh”
pushubutton switch, then press the integrator pushbutton switch to start integration.
Confirm that the value displayed after six minutes is 10 Wh.

Integration accuracy must be & (instrument accuracy + 0.02 % of measurement value + 1

digit)

15. VOLTAGE TESTS

0}

Range and Frequency Characteristic Tests

(a) Test set Vrms mode
Apply a standard AC voltage, at the four frequencies of 10 Hz, 60 Hz, 2 kHz and 30 kHz,
as listed in the following table read the display to the voltage input terminals and on each
voltage range. Input voltage and reading accuracy must be as listed in the following
table.

1M 2533E-03Es
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Range

30V 60V 100V 150V

300V

600V

Input Voltage

30V 60V 100V 150V

300V

600V

Accuracy

25338301

10Hz: * (0.3% of rdg + 0.3% of range)
60Hz: X (0.1% of rdg + 0.1% of range)
2kHz: % (0.2% of rdg + 0.1% of range)
30kHz: + 2% of range

2533E411

DC: % (0.1% of rdg + 0.2% of range)
10Hz : % (0.2% of rdg + 0.4% of range)
60Hz: *+ (0.1% of rdg + 0.2% of range)
2kHz: * (0.2% of rdg + 0.2% of range)
30kHz: + 2% of range

(b) Testset Vmean mode

Using a standard AC voltage, apply 100 V AC at four frequencies of 10 Hz, 60 Hz, 2 kHz,

and 30 kHz to the voltage input terminals and read the display for each frequency.

Accuracy must be as listed in the following table:

Frequency

10Hz 60 Hz 2kHz

20kHz

Input Voltage

100 V fixed

Range 100V

Accuracy

2533E30]

10Hz: * (0.3% of rdg + 0.3% of range)
60Hz: * (0.1% of rdg + 0.1% of range)
2kHz: + (0.2% of rdg 4+ 0.1% of range)
30kHz: + 2% of range

2533E4[]

DC: + (0.1% of rdg + 0.2% of range)
10Hz: £+ (0.2% of rdg + 0.4% of range)
60Hz: £ (0.1% of rdg + 0.2% of range)
2kHz: % (0.2% of rdg + 0.2% of range)
30kHz: + 2% of range

(2) Linearity Test

The 100 V range shall be selected, and using a standard AC voltage apply an AC voltage at 60

Hz as listed in the following table to the voltage input terminals and read the display. The

test points and accuracy must be as listed in the following table:

Input Voltage

10V 20V 60V

110V

Accuracy

2533E30L]

60Hz: £ (0.1 % ofrdg + 0.1 % of range)

2533E4[]

DC: £ (0.1 % of rdg + 0.2 % of range)

IM 2533E-03Es
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16. AC CURRENT TEST

The following tests shall be carried out for each test point in the CURRENT mode selected by

the function selector switch.

(1) Range and Frequency Characteristic Tests
Using AC current standard apply an AC current at frequencies of 10 Hz, 60 Hz, 2 kHz and 30

kHz to the current input terminals and read the display on each range. The input current and

accuracy for each range must be as listed in the following table:

Range 0.5A 1A 2A 5A 10A 20A

Input Current 0.5A 1A 2A 5A 10A 20A

10Hz: * (0.3% of rdg + 0.3% of range)
60Hz: £ (0.1% of rdg + 0.1% of range)
2kHz: * (0.2% of rdg + 0.2% of range)
30kHz : + 2% of range

DC: + (0.1% of rdg + 0.2% of range + 3 mA)
10Hz: * (0.2% of rdg + 0.4% of range)
2533E4[] | 60Hz: % (0.1% of rdg + 0.2% of range)
2kHz: £ (0.2% of rdg + 0.4% of range)
30kHz : & 2% of range

2533E30L]

Accuracy

(2) Linearity Test
The 1 A range shall be selected and, using AC current standard apply an AC (or DC) current
at 60 Hz as listed in the following table to the current input terminals and read the display.

The test points and accuracy must be as listed in the following table:

Input Current 0.1A 0.2A 0.6 A 1A

2533E30] |60Hz: £ (0.1% of rdg + 0.1 % of range)

Aceuracy | ga) |PC:* (0.1%of dg + 0.2% of range + 3mA)
60Hz: + (0.1 % of rdg + 0.2 % of range)

V1 2533E-03Es
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17. POWER MEASUREMENT TESTS

The following tests shall be carried out for each point in the WATT and £ modes.

(1) Range and Frequency Characteristic Tests
Using standard AC (or DC) power apply AC (or. DC) voltage and currents at power factor 1 to
the input terminals and read the displayed power.
Voltage and current range setting, input voltage and current, frequency and accuracy shall

be as in the table below.

Frequency, Factor Voltage Range and Input Current Range and Power
Voltage Input Current
(D.C) 05A
10Hz
2A
100V fixed 5EA
50/60 Hz
10A
20A
2kHz : A 30V
60V
30 kHz 100V
1 A fixed
150 V
300V
cosg: 1
600V
10Hz: + (0.3% of rdg + 0.4% of range)
60Hz: + (0.1% of rdg + 0.1% of range)
2533830 2kHz: + (0.2% of rdg + 0.2% of range)
30kHz: + 3% of range
A
eeuracy DC: * (0.1% of rdg + 0.3% of range)
10Hz: + (0.3% of rdg + 0.4% of range)
2533E40] |60Hz: £ (0.1% of rdg + 0.2% of range)
2kHz: + (0.2% of rdg + 0.4% of range)
30kHz: * 3% of range
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(2) Linearity Test

Using AC power standard, apply the input voltages and currents listed in the following tables

to each inpt terminal and read the displayed power. The current range, voltage range and

accuracy must be as follows:

ITtem

Input Current and Voltage

Current range (1 A)

1 A fixed

Voltage range (100V)

10V, 20V,60V, 110V

Item

Input Voltage and Input Current

Voltage range (100V)

100 V fixed

Currentrange (1 A)

0.1A, 0.2A, 06A, 1.1A

Power factor: 1, Frequency: 60 Hz

2533E3

+ (0.1 % of rdg + 0.1 % of range)

Accuracy
2533E4(]

+ (0.1 % of rdg + 0.2 % of range)

(3) Power Factor Influence Test

With each phase power and T power, AC voltage and current at power factor zero (for both

LEAD and LAG) listed in the following table shall be applied to each input terminals and the

displayed power read.

Voltage Range and
Input Voltage

Current Range and Input
Current

Frequency

Accuracy

30V

60V

100V

150V

300V

600V

1 A fixed

60 Hz

+ (0.39 % of range)

" IM 2533E-03Es




™~
o
(%]

18. VARIATIONS AND KEYBOARD LOCATIONS

(1) 1Phase (Model 2533E31)

Vr8Lz264
INdANIDV
qrgLzg6d
7] SINY
—_—
—_—
Ar8Lz64
#1040 AV
Hr8L264
"LNOD AV1dSId
(uondQ)
DHALNI
rreLz6g
ndo
D7E%8Y (uon3d(y)
10 g1-dH KelcHi B

B9278EA

For 1 phase
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, ggaoq Qv
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"LNOO AVT1dSI1d
(wonndQ)
DILLNI
rreLz6e
ndo
028284 (uonndQ)
10 (1-dH ‘Baud
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For 3 phase
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(3) 3 Phase 4 Wire (Model 2533E33)

v(8Lc6d
I LOJINIDV

vreLeed

7] LNdNIDV
VI8L269
(€] INdANIDV
qrgLsed
[7] SINY
qargLz64d
[7] SIWY
€qr8Lz6d
€] SINY
Jr8Le6d
XdN WAS
argLz6d
gg a0 Qv
HIr8.364
“LNOD AV1dSId
(uonydy-
3IARM)
rreLzed
ndo
07828 (wonsdQ)
10 g1-dD BAYA

B9278EB

For 3 phase

DISPLAY
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AF8LZ69 B
g1 304 AV

HI8L369

"LNOD AV'1dSIa M

(uondo) |
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10 g1-db OIYA
NnosLzed NfrgLz6d
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(4) 1Phase (Model 2533E41)

(5) 3 Phase 3 Wire (Model 2533E42)

Vd8Lg6d
H ‘O LNAINIOA

m
Vd8Lz64 =
[£] ‘GOW.LNdNIOA | &
ArsLa6d &
H SINY
€argLz6d ®
. H SIWY .mSa
Or8Lz6d foy
XdN WNS a
arsLe6d P
ge J0d AV
H8LE6€
"LNOD AVTdSId M
(wondp) | o
OILNI | @
Fr8Lo6d a
: ndo
028354 (uondQ)
10 {1-dD fvicB
npsLzed NrgLZ6S
HAMOd ATddNS
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(6) 3 Phase 4 Wire (Model 2533E43)

'Vd8Lz6d
[T} OW LAdNI DA
Vd8le6d
[2]"aOW LNdNIOa
V8264 m
[} aOWLNdNIOa | &
arsLeed a
7] SN
dr8La6d
(%] SINYH
arsLzed .
H SIWY ,mSa
OrsLzed =
XdIN WNS -
areLzed B
gg 10, AV
"H8L26¢
"LNOD AV'1dSId 2
wondo) |
DAINI | @
rrelz6d _
ndo
078384 (uondQ)
40 g1-d9H B
N08Lz6d | NI8LZ6d
MAMOd ATddNS
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Item

O b N~

S(Dm\lm

Part No.

Boz78YQ
B8278BJ
BS278FF
B9278FE

BS278YT
B8278YR
BS564BH
B9564BJ
B9564YB

Y9406LU

Qt

<

ey A NN N _L-A—-\N—L'

Description

Cover

Bumper

Plate

Plate

internal Mechanism

Cover
Cover
Block
Block
Red

B.H. Screw, M4x6

CMPL 2533E-01E



May 1993
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Qty
=i
eI D
g LWL w
Yool
=032
ftem Part No. NN Description
1 B9278CE 1111 Power Assembly #1 }( lect)
BY9278CF  1|1|1 Power Assembly x2 [!selec
2 B9278CH 1111 Bracket Assembly
3 B9278FH 111 Battery Case Assembly
4 Y9205KB 2(2|2 B.H. Screw, M2.3x5
5 A9Q27EF 1111 Connector
6 Y9360EB 2i2(2 F.H. Screw, M3x6
7 A9072KF 1111 Fuse Holder
8 ASO50KF 1141 Fuse *1 (1A, timelag) (select)
AQ049KF 1|1 |1 Fuse %2 (0.5A, timelag) }‘e ec
9 A9073KF 11111 Fuse Carrier
10 A9174ZH 11111 Terminal
ki Y9401WL 1111 Washer (with toothed lockwasher)
12 Y9401iCB 11141 Nut
13 AS0678M 11141 Switch 1
}(selecl)
A9068SM 11141 Switch #*2
14 Y9308TS 2122 Tapping Screw, M3x8
15 B9278LA 11111 Transformer *1 }(seleci)
B9278LB T{1{1 Transformer *2
16 Y9406LB 41414 B.H. Screw, M4x6
17 A9200SP 1111 Switch
18 Y9306LB 2122 B.H. Screw, M3x8
19 A9074ZG  1i1{1 Knob
20 B9278ES 1)1 1 Bracket
21 Y9308LB 1011 B.H. Screw, M3x8
22 B9278JM 11111 Supply Assembly
23 Y9406LB 21212 B.H. Screw, M4x6
24 Y9410XH 21212 Stud
25 Y94061.B 5(5!5 B.H. Screw, M4x6
26 B9278YL 21212 Handle Assembly
27 B9278YM 11111 Frame Assembly
28 B9278YU 1111 Pipe
29 B9564BV 1111 Spring
30 B9564BX 21212 Bracket
31 Y9508EU 41414 FH. Screw, M5x8
32 B8278YP 111 Bracket
33 Y94051L8 2]2|2 B.H. Screw, Md4x5
34 Y9408LB 4414 BH. Screw, M4x6
35 B9278YC 1 Panel Assembliy
B9278YD 111 Panel Assembiy
36 B9278JW 1 Display Board
B9278JK 1i1 Dispiay Board
37 B9278EK 131313 Stud
38 Y9305L8 13{13/13 BH. Screw, M3x5
39 Y9304EB 13113|13 FH. Screw, M3x4
40 B9278YG 1 Sheet
B9278YH i1 Sheet
41 A9073zG 1|11 Bezel
42 Yo406LB 41414 BH. Screw, M4xs

Note
#1 : For 100V AC . Series
#2 . For 200V AC. Series

May 1993 CMPL 2533E-01E
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Qty
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—l MM,
g Wi w
LI
38|22
ltem Part No. “|a~ijnijd  Description
1 B9278JT 1 Mother Assembly
B9278JL 111 Mother Assembly
2 A9176KP 3(3{3 Stud
3 B9278CM 1|11 Case Assembly
4 Y9306LB 919|9 B.H. Screw, M3x6
5 Y9301BB 1§11 Nut
6 Y9310XH 3{3{3 Stud
7 B9278J8 1]12{3 ARAMS Assembly
8 B9278JC 11 SUM, MPX, Assembly
9 B92782ZD 1 A/D Assembly
B9278ZC 111 As/D Assembiy
10 B9278JH 1{1 (1 Display Control Assembly
11 B9278ZG 111 integrator Assembly %1
12 Bg278J4J 1|11 CPU Assembly
13 BY278NA 1111 ROM Assembly (U14)
14 BS278JR AARE! FRQ Assembly %2
15 BY278ZE 1141 GP—-IB Assembly *3
BY278ZF 111 RS232C Assembly »*4
1. B9278ZN 1141 Plate (for digital power meter without
GP-IB or RS232C board)
17 B9278BR 1i1]1 Plate (for digital power meter without
integrator board)
18 Y9308LB 6/6/86 BH Screw, M3x8
19 Y9301WL 515{5 Washer (with toothed lockwasher)
20 B9278ZK RAREE Bracket
21 A9026KY 11|t Nylatch
22 A9024KY 1|1 1{1 Nylatch
23 Bg278MB 1/2{3 Cable Assembly (input board — RMS board)
24 B9278MA 11 {1 Cable Assembly } (display control board -
25 B9278MB 11111 Cable Assembly display board)
Note
#1 : For Model 2533F DD /INTEG
#2 . For Model 2533E [ /FRQ
#3 : For Model 2533E 01 /GP—iB
*4 : For Model 2533E OO sRS232C

CMPL 2533E-01E
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(SINGLE PHASE)

MODEL 2533E 32
. (TRIPLE PHASE

MODEL 2533k 33
(TRIPLE PHASE
, 4-WIRE)
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ltem Part No. Njoiew Description
1 B9278DW 111 Plate
2 B98200BQ 1111 Name Plate
3 B9278BG 11111 Bracket
4 Y9408LB 2{2{2 B.H. Screw, M4x8
5 Y9401WL 1|11 Washer (with toothed lockwasher)
[ 8927875 211 Plate
7 B9278DF 211 Bracket
8 BS278DG 211 Bracket
9 Y9305LB 71717 BH. Screw, M3x5
10 Y9308LB 8|4 BH. Screw, M3x8
1 B9278DA 1/2]13  input MOD, Assembly
12 BO278LF T 1 Transformer Assembly (for power)
13 B9278FG 11141 Cover
14 B9278FD 11111 Plate (for Insulator)
15 A9088KY  1]11{1 Edging
16 Y9301CB 2|22 Nut
17 Y9306LB 2122 B.H. Screw, M3x6
18 BO9278DJ 11111 Cover
19 B9278DM 2|22 Piate
20 B9278LM 11111 Transformer (for CT)
21 B9278DL 11111 Plate
22 Y9401CB 1i111 Nut
23 Y9435LB 17111 B.H. Screw, M4x3§
24 Y9305LB 5155 B.H. Screw, M3x5
25 A9717KP 11111 Edge Saddle
26 B9278DK 11111 Cover
27 B9278JA 1141 AC Input Assembly
28 Y9305LB 8i8|8 B.H. Screw, M3x5
29 YS308XH 444 Stud
30 A9007ZH 2|212 Terminal Assembly
31 Y9401CB 2{212 Nut
32 Y9401TP 21212
33 A9033ZH 2122 Terminal Assembly
34 A9802TM 21212 Tip

CMPL 2533E-01E
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REAR VIEW

Qty

ERARTE

Of ) U

2 3318
Part No. IR RS Description
A94812J 11 Nameplate [T}
A9482Z) 1 Namepiate 2]
A94832J 111  Nameplate 3]
8927827 1 Namepiate
B9278ZU 1 Nameplate
A93412ZJ 111 Nameplate (data plate)
B9278ZW 11111 Nameplate .
892782V 1]/1|1  Nameplate }‘200‘/ AC. series)

May 1993




Standard Accessories

11

ftem Part No.
1 A1003JD
2 B9278ZY
3 AS050KF
A9049KF
4 A9005ED
5 ( A1006WD
A1253JZ
6 A1006WD
7 A1009WD
8 A1024WD
9 A1023WD
10 —

Description

Connector

Bracket {for rack mount)

Fuse {100 V AC, series) (1 A, timelag)
Fuse (200 V AC, series) (0.5 A, timelag)
Battery

Power Cord (UL standard)

Adapter (3 to 2 pin conversion adapter)
Power Cord (UL standard)

Power Cord (VDE standard)

Power Cord {SAA standard)

Power Cord (BS standard)
Instruction Manua!

}(Select)

(select)

May 1993
Printed in Japan
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