l A R T I s A N® Full-service, independent repair center
with experienced engineers and technicians on staff.
‘ e HLNSIEER R OUR We buy your excess, underutilized, and idle equipment

along with credit for buybacks and trade-ins.

YO U r defin il.ive SO U rce sgl;zzﬁﬁqﬁ:;gnj:rii:ic:l?s exactly as you specify.
for quality pre-owned
e Critical and expedited services ¢ Leasing / Rentals / Demos

eq ul p men 1- * In stock / Ready-to-ship * ITAR-certified secure asset solutions

Expert team | Trust guarantee | 100% satisfaction

Artisan Technology Group

(217) 352-9330 I sq|es@qrﬁsqnfg,com I Qrﬁsqmg_com All trademarks, brand names, and brands appearing herein are the property of their respective owners.

Find the Yokogawa 253313 at our website: Click HERE


tel:2173529330
mailto:sales@artisantg.com
https://artisantg.com
https://www.artisantg.com/TestMeasurement/91637-1/Yokogawa-253313-3-Phase-4-Wire-AC-Digital-Power-Meter
https://www.artisantg.com/TestMeasurement/91637-1/Yokogawa-253313-3-Phase-4-Wire-AC-Digital-Power-Meter

Models 2533 11 and 2533 21
Digital Power Meter
(Single-Phase AC and DC/AC)

iM 2533-01E
41h Edition

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Model 2533 Contents  0-1

CONTENTS

Section Title ' Page
HOW TO USE INSTRUCTION MANUAL ... e e e 0-3
WHEN THE INSTRUMENT HAS ARRIVED .............. e 0-4
1. OUTLINE OF PRODUCT ... it et s ettt aaaaaens 1-1
1-1. GEMETAL oo oo ittt e et et a e a e e e e 1-1
I T Lt =TT g R TR 1-1
1-3. Designations and FUNCHOMS .....iuirierieiiii s 1-2
1od. SPECHICAtIONS ...ttt e et et et e e e 1-5
1-5. Operating PrinCiPIe ...ttt i e I-8
1-6. External Dimensions .. ..vueeierenatetna e ittt iar i so s et ratn e aaaistat eyt 1-9
2 HANDLING ..ooooooooooeoee oottt s 21
2-1. General Operating Procedure ... ... ..o e 21
2-2. Installing and Replacing Battery ........oo i 22
B T 0 121 | 1 e ¢ N R TP EE 2-5
2-4, Wiring ProcedUre ... .. ..ot 27
2.4.1. Power Measurement of Single-Phase Two-Wire (1¢ 2W) System ..., 27
2-4-2. Correction for Self-Consumed POWer ... s 2-9
2-5. Turning On POWET ... e 2-11
2-6. Setting Voltage and Current Ranges (RANGE) ... 2-13
2-7. Digital Display (DISPLAY) ..ot 2-14
2-8. Selecting Digital Display {DISPLAY) ....ooiiiiiiiiiiiiii e 2-16
2-9, Selecting Measurement Mode (MODE) ... 2-18
2-10. Setting Scaling (SCALING) FACIOr ... oottt e 2-20
Z-11. HOw t0 1JSE COMMECIOT « o1ttt iii et irs s s e n e s e e e n et et ea st s rn s an s annans 2-.22
2-12. Setting Internal SWItChes .. ... 2-25
3. MAINTENANCE .o i e e e e et st e 3-1
T 1 . T T P Ty P TR PIRar 3-1
32, Replacing FUSE .ovinie o 31
4. REFERENCES . ittt e et e et et e a et e et e 41
4-1. Error Code and Hardware Configuration Lists ..., T, 4-1
5. SCHEMATIC DIAGRAMS AND ELECTRONIC PARTS LIST ... 5-1
SUPPLEMENT
o Model 2533 Digital Power Meter Service Manual ... IM2533-01Es

FD No. 1007N {CID: §770A)/T and M E0003-N-J{UP)
© Copyright May 1986(SU). 4th Edition: Mar. 1988{UP} IM 2533-01E

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



0-2 Note Model 2533

et g e e st e et e et et e e e e et e ettt it

NOTE
RS AUNPIPNPAP PO
® To ensure safety, turn off power of the measured device before connecting an input signal.

e Models 2533 11 and 2533 21 is 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 rectification which has
asymmetrical waves on positive and negative sides would superpose a DC component.

e 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.

1M 2533-01E
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HOW TO USE INSTRUCTION MANUAL

This instruction manual describes the functions, specifications and operations of the single-phase digital power
meters 2533 11 and 2533 21.

For optional GP-IB Interface /GP-1B, R$-232C Interface /RS232C,Frequency Measurement /FRQ and Integrator
Function /INTEG, refer to a separate manual.

Model .
or Instruction
Instrument Name Option Code Manual No.
Digital Power Meter (Single-phase, AC and DC/AC) 2533 11 and 2533 21 IM 2533-01E
Digital Power Meter (Three-phase Three-wire, AC and DC/AC) 2533 12 and 2533 22} IM 2533-03F
Digital Power Meter (Three-phase Four-wire, AC and DC/AC) 2533 13 and 2533 23
Frequency Measurement /FRQ }
IM 2533-50E
Integrator Function /[INTEG
GB-IB Interface /GP-IB IM 2533-51E
RS§-232C Interface /RS232C IM 2533-70E

The manual consists of five chapters given below.

Chapter . OUTLINE OF PRODUCT

This chapter describes the outline, features, functions and specifications of the Model 2533. 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
“Brror codes” and other useful information are explained.

M 25633-01E
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Model 2533

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.

1. ACCESSORIES

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

against them.

Figure 1.
Table 1.
No. Part Name Part No. Q’ty Remarks
Q) Connector ASBG26KC 1 For analog output
@ Rack mount adapter B9564EL 2
® Fuse A9050KF 2 1 A time lag type (100 V series) ] lect
Fuse AYO49KF 2 0.5 A time lag type (200 V series) | **©
@ Dry cell AS005ED 2 SUM-3D
) Power Cord AS009WD 1 Other than below
&) Power Cord A%008WD 1 UL standard
@ Power Cord AS011WD 1 VDE standard select
Power Cord A9015WD 1 SAA standard
©) Instruction manual B9278AM 1 Japanese } celect
Instruction manual B9278AN t English | ¢
IM 2533-01E
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2.

SELF-TEST WHEN TURNING ON
POWER

The instrument incorporates a self-test function. Tt
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

2)

instrument shown in Figure 2.
Plug the unit into a power receptacle.

NOTE

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 Fig-
ure 2 is in the proper position, down when pow-
er voltage is 100 V (200 V) according to the
label, or up when 115 V (230 V).

(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.

When the Instrument has Arrived 0-5

77

Power Voltage
Change Switch

Power Connector

Power Cord

Figure 2.

IM 2633-01E
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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 65 to 79 (2533 11}
{single-phase AC)
Type 81 to 95 (2533 21}
Model 2533 (singte-phase DC/AC) Version No. f or

R 0 23 S e B T Y

PR
FatroR

SAMPLE W00 VOLTAGE RANGE (W}

S A 55 o [ e

L3

7a CURRENT RANGE {A] BET PARAMETER INTEGRATOR . g
s

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 displaved error code.

NOTE

I 7 1
‘il I

\ g L

. -.'

M
A

'-..'

IM 2533-01E
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1. OUTLINE OF PRODUCT

1-1. General

The manual describes how to operate the Digital
Power Meters 2533 11 (single-phase AC) and 2333 21
{Single-phase DC/AC).

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. DC/
AC meters measure DC current and AC current in a
single-phase circuit. Voltage, current and power—that
AC is superimposed on DC—are also measured.
Computation functions are included to totalize appar-
ent power, reactive power, power factor and frequen-
cy. The frequency ranges 10 Hz to 20 kHz, and
distorted wave of imverter can be measured accu-
rately.

1-2. Features

@ Simultancous Display of 3 Measured Values
Three valves among measured or computed
values are simuftaneously displayed: voltage, cur-
rent, and power or apparent power and reactive
power of single phase.

© 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 2533 113 +(0.1% of rdg+
0.2% of range) (for DC/AC meter 2533 21).

© Wide Band of DC 10 Hz to 20 kHz

Having a DC range and frequency range of 10
Hz to 20 kHz, DC/AC meters measure DC current
and AC current in 2 single-phase circuit, voltage,
current and power—that AC is superimposed on
DC—are also measured, the instrument is best
suited for measuring power of distorted wave and
different inverters.

© Abundant Computing Functions are Incorporated
Apparent power, reactive power, 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 with
up to five signals.

@ GP-IB and RS-232C Interfaces (Option)

For data communications, the GP-IB or RS-
232C interface is available. Full remote control is
available 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.

IM 2633-01E
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1-3. Designations and Functions

N

KOGAWA 2533 DIGITAL POWER METER
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Figure 1-1. Front Panel

jmans

(1) Power ON/OFF switch (8 Scaling Key:
Tum ON/OFF power. Turns ON/OFF a scaling function. When the ‘scal-
ONat m and OFF at I . ing function is on, the key lamp is lit.
(2) Voltage Mode Change Key: (&) Hold and Manual Keys: @
Determines whether to display the measured vol- Pressing the hold key stops a measurement action
tage in RMS or average value in MEAN. and, on the digital display, the value measured just
With a value displayed, the key lamp is lit. before the pressing is held. If the display function is
changed when in hold mode, specified data are dis-
(@ Filter ON (SLOW)/OFF (FAST) Key: played when data is present or, when data is absent,
When a low frequency voltage or current is meas- Cw) === == = " is displayed. The analog out-
ured and noise is superposed or the display fluctuates, put is a value proportional to input regardless of the
turn ON the filter. When ON, the key lamp is lit. hold.
Turning ON the filter permits a stable measurement When in hold mode, every press of the manual key
even if low frequency ripples are superposed. updates the measured value.
@ Averaging Key: (7) Voltage Peak Over Display Lamp
By digital computation of A-D converted value, an If the peak value of a voltage wave has exceeded
input filter effect is obtained. When averaging is ON, about 250% of the set range, PEAK OVER display
the key lamp is lit. lamp located on the left of key comes on.

Voltage Range Change Keys

The voltage range is changed over.

Pressing @ key changes to the next lower vol-
tage range, and pressing [I} 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, E] and

keys are overridden. Voltage ranges are 30/60/
100/150/300/600 V.

IM 2533-01E
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{(8) Current Peak Over Display Lamp

If the current peak value has exceeded about 350%
of the set range, PEAK OVER display lamp comes
on.

Current Range Change Keys

Function of @ , [I] and- keys is the same
as for voltage range. The current ranges are 0.5%/1/2/
5/10/20 A.
#DC/AC meters do not cover 0.5A range.

@) Parameter Setting Keys
key allows to set PT ratio, CT ratio, SCAL-
ING FACTOR. In case of an 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
by 4 Jkeytol—>2— .. >950-1 ..
key moves the decimal point to the right. The
displayed 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 fanction. '

12 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.

3 Function Keys (DISPLAY A) .

key selects voltage,, , current, and

, power. The lamp of the selected function comes
0on.

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

34 Function Keys (DISPLAY B)

key selects voltage, key, current, and
» POWET.
key is used for displaying integrated time in
case of an optional integration function. The lamp for
the selected function key comes on. The keys are
overridden for a model not provided with the optional
function.

(9 Function Keys (DISPLAY C)

key selects voltage, , current, »

power, , Teactive power, , apparent power,
, power factor, m , frequency, , inte-
grated power, and |1 an | , integrated cusrent. The lamp
of a selected function key comes on. But, ,
and keys are overridden for a model not pro-
vided with the optional function.

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

{19 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.

i3 Remote Control Display Lamp
Lit in remote control mode with GP-IB interface
(option).

Local/Demag Key:

In remote mode with GP-1B, 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
nput.

M 2533-01E
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Rear panel

Model 2533
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Figure 1-2.

(1) Power Connector
The fumished 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.

(3) 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 (AS049KF) is
used.

(@ Ground Terminal

For the mainframe case. Be sure to connect it to
ground to ensure safety. When a power cord with
ground cable is connected to a power outlet (wall re-
ceptacle), it is not necessary to connect the ground
terminal to ground separately.

The common potentiat for all analog output, GP-
IB, RS-232C and remote control connectors is the
same as the case potential.

(5) Panel Set Data Protecting Battery

Two SUM-3D battery are used. New cells protect
panel set operating conditions for about one year.

IM 2533-01E

(&) 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.

Wiring Instruction Plate
A wiring diagram is shown for each to a particular
model.

(3) Remote Control/Analog Qutput 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
for taking out integrated value and VA, PF var, Hz
and D-A converter.

i1 GP-IB Counector
i3 Address Setting Switch /GP-IB* option.

(13 Mode Setting Switch
(TALK, ONLY/ADDRESSABLE).
*For RS-232C option, RS-232C connector and DIP
switches—for data mode, data format and transfer
rate settings—are added.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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1-4. Specifications

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

Mode [Max. Display
A +99999

Display Item
V,A W

V, A, W,
integration lapse (option)

499999 |V, A, W, VA, var, PF
C | (£999999
Wh, Ah)

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 R5-232C interface
option)

Sample Rate: approx. 2.5 samples/s

Range Changeover: manual, auto and external control
(GP-IB ... option) change for V and A indepen-
dently

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 approximately 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 Gutput: wave output; v, i {for monitor)

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

GP-IB or RS8-232C interface (option}: display data
and measurement data

External Control: measurement sample start, A-D
BUSY (standard), integrator (option} start, stop
and reset
Operating temperature and humidity ranges: 5 to
40°C (23 to 104°F), 20 to 80% R.H.

B 199699

(Hz, Wh, Ah ... option)

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 M 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, | min (in-
put terminal and case, input and output terminals,
voltage and current terminals).

1,500 Vv AC, 50/60 Hz, 1 min. (input and output
terminals, case and power supply terminal)

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

Power Consusption: approx. 35 VA

External Dimensions: approx. 149x444x364 mm
(5-7/8"%17-1/2"%14-5/16")

Weight: approx. 12 kg (26 lbs.)(for AC meter)

approx. 14 kg (31 1bs.)(for DC/AC meter)

Accessories: power cord ... I. Fuse ... 2 (1 A for 100
V series, 0.5 A for 200 series). Connector ... 1.
Mounting fixture ... 1 set. Dry cells (SUM-3D)
... 2. Instruction manual ... 1 copy (separate manu-
al for options).

Input section

Input

Item Voltage Current
Direct input N
AC (CT isolation after CTisolation
haneing r: (secondary switching)
Type of changing range)
nput Direct input

DC-CT isolated

DC/AC | (DC-CT isolated after {secomdary switching)

changing range)

0.3/1/2/310/20 A
1/2/5/10/20 A

10 Hz 10 20 kHe

DC. 10 Hz o 20 kHz

Rated value AC
(range) DC/AC

30/60! 150/300/600 VY

Frequency AC 10 Hz (0 20 kHz
range DC/AC | DC, 10 Hz to 20 kHz

Peak 3.5 times range or
1,400 ¥V whichever
smaller

Feak 1.000 V or rms
value 2 times range,
whichever smaller

Mux. allowable input for
1s

Peak 10 times range or
70 A, whichever smaller

Peak 500 A or rms valee
3 times range, which-
ever smaller

Max. continuous allow-
able input {at 30/60 Hz)

Instrument AC Input resistance approx. | At 50 Hz.
loss DC/AC | 1| MQ {all ranges) 2 mil in all ranges

Max. continuous com-
men mode voltage. 1,000 Vrms 1.000 Vrms
30/60 Hz

Less than +0.025% of
Influence by commen range (input terminals Samc as voltage (input
mode voltage at B P - S 8 B
z shorted. 1,000 V apphed | terminal open)
30/60 Hz .
o input-case}

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

iM 2533-01E

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



12

1-6 1. Qutline of Prod

uct

" Measurement Functions

14. Specifications

Model 2533

At ambient tempera-
ture: 23 £3°C

10 to 20 Hz, 2 to 10 kHz
+1% of range
10 to 20kHz,

10t0 20 Hz, 2 to 10 kHz
+1% of range
10 to 20kHz,

Measurement
Functions Voltage Current Power
Item
o Change of mean value recti- | p, . pagg by 1.0G-anti PWM time division multi-
Principle fication and true RMS by LOG licati
LOG-anti LOG prcation
Measurement AC 10 Hz to 20 kHz 10 Hz to 20 kHz 10 Hz to 20 kHz
frequency DC/AC DC, 10 Hz to 20 kHz DC, 10 Hz to 20 kHz DC, 10 Hz to 20 kHz
Crest factor AC Max. 2 Max. 3 Same as these described in
DC/AC Max. 3 or 50 A (peak) voltage and current column.
45 to 66 Hz 45 to 66 Hz Atcos ¢=1,
*(0.1% of rdg +0.1% of +(0.1% of rdg +0.1% of 45t0 66 He
range) range) *(0.1% of rdg +0.1% of
20to 45 Hz, 66 Hz to 2 kHz 20 to 45 Hz, 66 Hz. to 2 kHz range) )
+({0.2% of rdg +0.2% of +(0.2% of rdg +0.2% of 20to 45 Hz, 66 Hz to 2 kHz
Accuracy AC range) range) +(0.2% of rdg +0.2% of

range)
10 to 20 Hz, 2 to 10 kHz
+1% of range

netization (only for
DC/AC model)

+(0.2% of rdg +0.4% of
range}
10 to 20 Hz, 2 to 10 kHz
+1% of range
10 to 20kHz,
+2% of range
(at 10 to 110% input)

+(0.2% of rdg +0.4% of
range)
10 to 20 Hz, 2 to 10 kHz
+1% of range
10 to 20kHz,
+2% of range
(at 10 to 110% input)

Humidity: 45 to 75% +2% of range +2% of range 10 to 20 kHz

R.H., (at input 10 to 110%) (at input 10 to 110%) +2% of range

Siolu[;:e voltage: 100 v - e, oo

[npu{wavefmm; £(0.1% of rdg +0.2% of +#(0.1% of rdg +0.2% of *(0.1% of rdg +0.3% of

sinusoidal, range) range +3 mA) range)

Calibration AC: AC: when cos ¢p=1,

cycle: 90 days 431066 Hz 45 to 66 Hz AC:

same phase voltage 0 +(0.1% of rdg +0.2% of =(0.1% of rdg +0.2% of 45 to 66 Hz

V., and after demag- range) range) +(0.1% of rdg +0.2% of
) DC/AC | 20w 45 Hz, 66 Hz to 2 kHz 20 to 45 Hz, 66 Hz to 2 kHz range)

20 to 45 Hz, 66 Hz to 2 kHz
+(0.2% of rdg +0.4% of
range)
10 to 20 Hz, 2to 10 kHz
*1% of range
10 to 20 kHz
+2% of range

Influence by power factor

Within 50/60 Hz +0.5% of
rdg at cos ¢p=0.5

Accuracy (analog output)
conditions as for display

at same

Add 0.03% of range to display accuracy sho

wit above.

Temperature coefficient
5 to 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

IM 2533-01E
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Model 2533

Computing Functions

1. Outline of Product  1-4. Specifications 1-7

Apparent Power, Reactive Power and Power Factor Computations

from measured
value (V, A, W)

Computing
Function Apparent Power (VA) Reactive Power (var) Power Factor (PF)
Item
Arithmetic W
Vv Z_ W2 LA S
expression VXA (VXA —W VA
Rated value depends on V; A —1toOto +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) +(.001

% When distorted waveshapes are mesured, differential in measured values using this instrument and other instrument

with different principle of measurement may occur.

Scaling Function
Each measured value multiplied by PT ratio, CT
ratio, SCALING FACTOR or others is displayed
(upit 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

Optional Specifications

@l GP-IB Interface {/GP-IB)

Electrical, Mechanical Specifications: conform to
IEEE Std 488-1978

Functional Specifications: SH1, AH1, T5, 14, SR1,
RL1, PPO, DC1, DT1, CO
(ADDRESSABLE/TALK ONLY)

B /RS-232C Interface Option

Data Transmission System: Start-stop system

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

M 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)

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: Vor A

Artisan Technology Group - Quality Instrumentation

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

H D-A Converter Function

Principle: 16 bit PWM system, D-A converter

Output Range: (—7.5 to +7.5V) rating: SV/E.S.

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

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

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

Sampling Rate: 400 ms

IM 2533-01E
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Model 2533

1-5. Operating Principle

Figure 1-3 is a block diagram for the digital power
meter of single-phase system. It consists of input sec-
tion, RMS 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 R$-232C interface.

On RMS board, the voltage output is subjected to
true Tms computation by log-antilog methed 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.

Output from RMS board enters A-DD converter of
16 bit PWM system, where it is converted to a digital
value, '

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.

Range Detection

RMS Board
To CPU- AD Board CPU Board
———— [ .
F‘lput Sectian 1 \ . CBU !
i 1 CcT .
| . ]
\ | é}D FILTER AR L1 Caunter
Voltage Input N MEAN H L—— Memory | !
| r ROM-RAM
| ! ' -
H I 1 [ I—/_| 1 AD2 H Counter
I RMS {FILTER] .y
1 T isplay
:t;“;:, ' I.Iﬁlj . *
|
C 1 inli - .| AD3 1 Counter
CT 4 . : Muitiplier lFILT}_RI )
Current input g | 1 | ‘
: % ~__ | Peak Detection L—-—— | | Driver — GP-I8
I | ! P Tecru v T
H : J[ I ! ! A * Option
| | i — >
f — e e —_—
v

Figure 1-4. Block Diagram of

IM 2633-01E

J Analog Qutput

Single-Phase System
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1-6. External Dimensions

14
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' =
N R —
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Model 2533 2. Handling  2-1. General Operating Procedure ~ 2-1
2. HANDLING
2-1. General Operating Procedure
A pgeneral 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 ( ™ Sce page 2-2)
Y
Install (™" Sce page 2-5)
|
Wire { ™~ Sce page 2-7)
Y
Turn on power ( ¥ Sece page 2-11)
Y
Set voltage, current ranges
(RANGE) ( "~ See page 2-13)
¥
Select digital display ( %~ See page 2-16)
(DISPLAY)
Power
recalculated by use YES
of PT/CT?
NO .
Set scaling (SCALING) ( ™ See page 2-20)
B
Select measurement mode ( " See page 2-18)
(MODE) :
Figure 2-1.
IM 2633-01E
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2-2 2. Handling 2-2. Installing and Replacing Battery

Model 2533

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 battefy 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 (SUM-3D) on top of the rib-
bon.

Observe proper polarity when installing the batter-
ies.

M 2533-01E

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

Ribben

Figure 2-4.

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.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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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 2533 turned ON so as not to
tose 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.

NOTES

i. 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

IM 2533-01E
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24 2 Handling 2-2. installing and Replacing Battery Model 2533

(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.
DISPLAY A Setting item
DisplayMode | OISPLAY B |[1 v | [1 A | [0 w ] (o0 Setting item
pispLAY ¢ |[0 v o A Jo w Jovar| va]fo pF]fa Hz | wh Setting item
i EAN
Measurement Voltage section (RMS/M )
Mode
DrwTer| |0 ave | |0 350 Each section (ON/OFF)
Sampling Mode Sampling section (ON/OFF)
VOLTAGE RANGE (V) Setting range
Measurement Range section (ON/OFF)
Range .
CURRENT RANGE (A) Setting range
Range section (ON/OFF)
DISPLAY A PT ratio set value
Scaling Value DISPLAY B 03CH- CT ratio set value
DISPLAY C Set value
Timer Setting
Notes: 1. In the display mode, of DISPLAY C 3. When GP-1B or RS-232C interface option is
is effective only when the frequency installed, the following interface-related pa-
measurement function (option code: /FRQ) rameters are not backed up:
installed. » service request mask: IM % * and
2. In the display mode, and of * BLOCK output time delimiter: DS%
DISPLAY C and of the timer setting (GP-IB only)

are effective only when the integrator func-
tion (option code: /INTEG) is installed.

IM 2533.01E
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Model 2533 2, Handiing  2-3. Installation 2-5

2-3. Installation

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

(1) Desk Top Type

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

To tilt the instrument, lift the front and puli 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.

1M 2533-01E
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26 2. Handling 2-3. Installation

(2) Rack Mount Type

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

<Mounting Procedure>

(M 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.

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

underneath.

Model 2533

Figure 2-6.

IM 2533-01E
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2. Handling  2-4. Wiring Procedure 2-7

2-4. Wiring Procedure

This section describes the wiring method for single-
phase power models 2533 11 and 2533 21.

On the wiring diagram, both voltage and current
sides are connected for a power measurement. When
measuring voltage or current only, connecting of the
voltage or current only, will suffice,

CAUTION

@ Before connecting the power cord and line

under test to this instrument, connect to
ground of a good quality (ground resistance:
under 100Q2) the ground terminal located
on the lewer right corner of the rear panel to
avoid danger.
When a power code with ground cable is con-
nected to a power outlet (wall receptacle), it
18 not necessary to connect the ground ter-
minal to ground separately.

@ 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.

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

In a power measurements, large current and
voltage and current containing high frequen-
¢y 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 mf)
when a high sensitivity range is used for cur-
rent measurement.

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 renges for the instrument, secure-
ly connect SOURCE and LOAD side wires to the vol-
tage and current terminals on the rear of the input ele-
ment as shown in the wiring diagram in the middle of
the rear panel, or in Figure 2-7. The thicker line indi-
cates the current circuit, and the thinner line indicates
the voltage circuit.

With this wiring, the digital display shows the
measured value as it is.

SOURCE LOAD

®e®E

lp2W

Figure 2-7.

IM 2533-01E
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{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
U r— i~ 7

1- (t j’LICT | Vi

| | i |

| I ] }

| 2 PT| v

Lo e = — —_——-——]=d

-

| 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 2-3 and 2-4 (related products)
are available from us. Their use combined with this
instrument considerably widens the voltage and cur-
rent measurement ranges.

IM 253301

Model 2533

<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-

ingXCT 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-
ingx PT ratiox CT ratio) '
Example: Instrument’s power

reading .............. 3500 W
PTratio ............. 3300/110=30
CTlratio ............. 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 Set-
ting Scaling (SCALING) Factor. '

NOTE

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

@ The instrument is so designed that, by chang-
ing the range by the range change key
or [I] 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.
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2-4-2. 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 voliage
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 M{} (constant) over the en-
tire voltage measurement ranges, correction of self-
consumed power may hardly be necessary.

SOURCE LOAD

CIOIOLS,

Figore 2-9.

(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 2-10, 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 mQXcurrent (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 2-10.

IM 2533-01E
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2-10 2. Handling  2<4. Wiring Procedure

Related Products

(1) Potencial Transformers: 2261, 2262
Class: 0.2, JIS C 1731
Rated Burden: 15 VA

Table 2-3.
Maodel Primary Secondary
226101 | 220/440/2,200/3,300 V 110V
226102 | 15/30/50/75 V 150 V
226103 | 100/200/300/500 V 150 V
226200 | 3,300/6,600 V 110V

226101 Potential Transforme

T

Model 2533

(2) Curi‘ent Transformers: 2241 to 2244

Class: 0.2
Table 2-4.

Model Primary Secondary
10/15/30/60/100/250/

224100 | 306/500/750/1,500 A > A
10/15/30/50/100/250/

224200 300/500/750/1,500 A > A
0.5/0.75/1/1.5/2/3/5/

224300 | 7.5/10/15/20/30/50/ 5A
T5/100 A

224400 | 300 A (500 AT) 5A

224100 Current Transformer (through type)

IM 253301E

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



=25

Model 2533

2. Handling

2-5. Turning on Power 2-11

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
2-11 when turning on power are at a default status
given below. For a DC/AC meters, when the power
turns on, its DC-CT core Is demagnetized.

TU

¥
t
Bermano |

s [ o [ [ [ [ o)

PR
FaZlon

[
B oo

d wo

J

22 CURRENT RANGE (4}

L] .

SET PARAMETER

[ [ [eon)

INTEGRATOR ioprice)

[ T

®
B
5

1
]
i
ISiE: »
o

058

m

@

Figure 2-11.

1) Measurement Mode

A measureinent mode is selected by MODE keys
shown by (1) in Figure 2-11. The initial status of the
keys are given in Table 2-5.

Table 2-5.

Key Initial Seiting Display
RMS Key lamp it
OFF
OFF Key lamp

extinguished
OFF

2} Sampling Mode

The sampling hold status is turned ON or OFF by
SAMPLE keys indicated by (2} in Figure 2-11. The ini-
tial settings are given in Table 2-6.

® ®

Table 2-6.
Key Initial Setting Display
OFF Key lamp
extinguished

At this time, SAMPLE display lamp located near
the upper left corner of the front panel flashes at a
sampling cycle of about 400 ms. Confirm this.

3) Display Mode
A display mode

is selected by FUNCTION and

ELEMENT keys corresponding to DISPLAY A, B
and C shown by (3) in Figure 2-11. The initial settings
of the keys are given in Table 2-7.

Table 2-7.
Correspond- | Initial .
Displ
ing Display | Setting wplay
DISPLAY Lamps lit on keys.
V1 e
A Others extinguished.
DISPLAY | | Lampsliton keys.
B Others extinguished.
DISPLAY Lamps lit on keys.
w1 L
C Others extinguished.

IM 2533-01E
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2-12 2. Handling  25. Turning on Power

4) Measurement Range

Each measurement range is selected by VOL-
TAGE RANGE (V) and CURRENT RANGE (A)
keys shown by @ in Figure 2-11. The initial settings
are given in Table 2-8.

Table 2-8.
Measurement Initial Disola
Range Setting pay
VOLTAGE 600 V GOQ lam.p lit. Others
extinguished.
CURRENT 20 A 20 lamp lit. Others ex-

tinguished.

5) Sealing Value

Press key, shown by (&) in Figure 2-11. 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
2-9,

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 2-9,
., Initial Scaling Initial Setting
Display Item and Display
DISPLAY A PT ratio
DISPLAY B CT ratio
SCALING
DISPLAY C FACTOR

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

Press key, shown by (8 in Figure 2-11. The
key lamp comes on, DISPLAY A and B disappear as
shown in Table 2-10, 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 2533-01E

Model 2533

Table 2-10.

Initial Setting

. Initial .
Display nitial Setting and Display

DISPLAY A

DISPLAY B

DISPLAY C | Timer (h, min}

At the same time, INTEGRATOR Keys shown by
(® in Figure 2-11 give initial settings shown in Table
2-11.

Table 2-11.

Key Initial Setting Display

OFF
ON

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

Key lamp 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.

NOTE

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-1B or R3-232C interface
(option code:/GP-1B or/RS-232C) is installed,
service request mask: IMk 3k and delimiter:
DS (GP-1B interface 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 integration,
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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 2-12. The selected ranges
are known by the range indicator lamps located at left of the keys.

YOKOGAWA 4 2533 DI "POWER METER

“DISPLAY B ) -, DISPLAY C

o rrir|

ALY

FUNCTION FUNCTION
R 7385 2 [l P 2 O U Sy

[Ei b
FaC oA

: BT ;IQLT&G& RANGE v} Hze CURRENT RANGE {A} SET PARAMETER INTEGRATOR ov1.0a)

Aae, - Lw E . ] [.G[.IE] yavont | £ sron
Ao R,

Lin s s MR L

I ~ b

[

POWER MODE SAMPLE

b
i

Figure 2-12.
Setting is carried out in either automatic range set- e For an automatic range mode, the range is changed
ting mode or fixed range mode. as follows.
: Pressing this key selects the automatic (1) The Range Rises
range setting mode or fixed range mode ® The measured value of the measurement range has
alternately. exceeded 110% of the range (overrange).
The automatic range mode is selected when ® The peak level has exceeded 250% of the range for
the key lamp is lit. In this mode, a range voltage or 350% for current.
appropriate for an input signal level is auto-
matically selected. (2) The Range Lowers
All the measured values has dropped to about 30%
[1] { [3 ): Effective in the fixed range mode or less (underrange)}.
{overridden in automatic range setting
mode). Each press lowers, (raises) the
measurement range down to the minimum NOTES
or up to the maximum range.
Six ranges each are provided for voltage © When measuring a wave of a high crestfactor
and current. (3.5 min.) at auto range, or when measuring a
Voltage range; 600 V/300 V/150 V/100 V/60 V/30 V signal of 5 Hz or less, the range may be indefi-
Current range; 20 A/10 A/5 A/2 A/1 A/0.5 A* nite. In such cases, use the fixed range.
*#*DC/AC meters do not cover 0.5 A range. @ In the auto range mode, the range is changed
over as explained in (1) and (2} above. The
] oP\E.ré;: The tamp comes on when the input signal range may be different for the same input.
peak level has exceeded 250% of range for © In the auto range mode, the time required
voltage or 350% of range for current, in- for changing the range is:
dicating the peak value is exceeded. 1 s/step with FILTER ON or
® A combination of voltage and current ranges deter- 0.2 s/step with FILTER OFF.
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.
IM 2533-01E
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Model 2533

2.7. Digital Display (DISPLAY)

The instrument has three digital display sections DISPLAY A, B and C surrounded by [:] in Figure 2-13, and

three parameters or voliage, current and power can be indicated simultaneously.

" YOKOGAWA 4 - 2533 DIGITAL POVER METER

FUNCTION

ol fw] e | D]

(BigPLAY R -

FUNCTION

RIS 28 78 8 023 S

EA oo
pron
ISEAUNG
POWER MODE SAMPLE A eos VOLTAGE RANGE {¥) [ 20 CURRENT RANGE (&) SET PAHAMETER INTEGRATOR nernipm
= F I 2E =) sl & L] Bl o]
A 1 '
' N T B T e N i i i R e
| 1] Les
Figure 2-13.

They display scaling factor setting, hardware con-
figuration when turning ON power and version No.
Their details are as follows.

Display Range: 0.0000 to £99999 for DISPLAY A
and B, 0.0000 to £99999 for DIS-

PLAY C
Mode Max. Display Display Item
A +99999 |V, A, W
AW
B +99999 Y’ P .
integration lapse (option)
99999 |V, A W, VA, var, PF
+
C (\ﬁ_[}??(fﬁ? (Hz, Wh, Ah ... option)

Measured Value
Overrange Indication:

Computed Value -
Overflow Indication:

No Data:

<Measured and Computed Value Display>

By setting the internal switches, the display resolu-
tion can be selected between 20000 and 60000 (see sec-
tion 2-12 Setting Internal Switches). They are factory
set at 20000.

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

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

IM 2533-01E

(1) Voltage (V) Display

]I):f:; 20000 Display 60000 Display

:;e“- Rating Max. Rating Max.
Range Display | Display | Display | Display
0V 30.00 42.00 30.000 42.000
60V 60.00 84.00 60.000 84.000
1cov 100.00 140.00 100.00 140.60
150V 150.00 210.00 150.00 210.60
300V 300.0 420.0 300.00 420.00
600 V 600.0 $40.0 600.00 840.00

@ 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.

(2) Current {A) Display

L 20000 Display 60000 Display
:}El;lr! Rating Max. Rating Max.
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
ZA 2.0000 2.8000 2.0000 2.8000
S5A 5.000 7.000 5.0000 7.0000
10A 10.000 14.000 10.000 14.000
20A 20.000 28.000 20.000 28.000

*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.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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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

2. Handling  2-7. Digital Display (DISPLAY)} 2-15

Current
Vol | 0.5 A* 1A 2A 5A 10 A 20 A
Range
0V 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 V 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 | 12000 | 3.000k | 6.000k | 12.000k

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

6090¢ Display Resolution

Current
Voltage | 0.5 A* 1A 2A 5A 10 A 20 A
Range .
30V 15.000 | 30.000 60.00 | 150.00 300.0 | 600.00
60 V 30.000 | 60.000 | 120.00 300.0 600.0 | 1200.0
100 V 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 | 12000 | 3000.0 | 6000.0 | 12.000k

*DC/AC meters do not cover (.5 A range.
@ Overrange occurs when 140% of the rated range is

exceeded and S 4/ LI LS ":‘ L is displayed.
(4) Power Factor (PF) Dispiay
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 FS), the computed power factor may exceed 1.
Therefore, the following processing is carried out.
® [[}f[]l is displayed when the computed power
factor is 1.000 to 2.000 or 5 H S HEHH is dis-
played when over 2.000.

Display of Scaling Factor
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 unavailabie.

By MODE’s SCALING Key [152"], the measured
value can be multiplied by a scaling factor for dis-
play.

100% of rating exceeds :_, _—_, :-f _:: _——_; M by setting
a scaling factor, measured and computed data are

not displayed but “(5) JHHHAF " is dis

played.

IM 2533-01E
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Model 2533

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 in the shaded area of 2-14.

" YOKOGAWA 4 2533 DIGITAL POWER METER

IO
SWNRYRARLE

" DISPLAY B

ShMPLE 1 cor VOLTAGE RANGE (¥}

o::..
=an
a0
R OFF . oLt r\u |5"- | HoL 1
1550

s CUARRENT RANGE (A) SET PARAMETER INTEGRATOR orri0mt

O e

::s,, 1o ;
E EwE fows GO O
Figure 2-14.
<FUNCTION keys> : for display of power factor (Power Factor).

: for display of voltage.
By key of measurement mode
(MODE), rins 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.

- effective for Model 2533/INTEG provided

with an integrating function (option) and
applies to DISPLAY B only.

{ " IM 2533-50E).

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)

: for display of apparent power.
Apparent power VA is computed by V X

A,

IM 2833-01E

3/

Artisan Technology Group - Quality Instrumentation ..

The power factor is computed by effective
power W + apparent power VA,

:effective for a Model 2533/FRQ provided
with a frequency measuring function (op-
tion) ( MF IM 2533-50E).

- and - keys are effective for a model pro-
vided with an integrating function (option)

( " IM 2533-50E).
The keys are overridden for a model not
provided with the above optional function.

¢ Display mode settable on DISFLAY A
V,A W

® Display mode settable on DISPLAY B
V., A W
INTEG TIME (effective only for model
equipped with the optional integrating func-
tion: /INTEG)

® Display mode settable on DISPLAY C
V, A, W, var, VA, PF
Hz(V), Hz(A) (effective only for model
equipped with the optional frequency
measuring function /FRQ)
Wh, Ah (effective only for model equipped
with the optional integrating function: /IN-
TEG)

. Guaranteed | (888) 88-SOURCE | www.artisantg.com
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Table 2-12.
Wiring Single Phase
Indicated Item 2-Wire (12W)

Voltage % v
Current A A7
Effective

power W w
Reactive | —
power var NVAYE —W2
Apparent

power VA VXA
Power W

factor P VA

The reactive power, apparent power, and power
factor are computed as effective values or as average
value, rectified effective value, and calibrated value.

Single Phase (2-wire) System

SOURCE

[Jrono

2. Handling

2-8. Selecting Digital Display {DISPLAY) 2-17

IM 2533-01E

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



383

218 2 Handling 2. Selecting Measurement Mode {MODE)

Modei 2533

2-9.

Selecting Measurement Mode (MODE)

Operation of keys in the shaded area of Figure 2-15 selects a response time and determines whether to perform
averaging or scaling.

YOKQGAWA 4 2533 DIGITAL FOWER METER

LocaL
aano
"n per

DISPLAY &

FUNCTION

o fr [ oo oo o o)

‘orriont

FUNCTION

nn l crmne

§ IS
FRCTDR

N s> VOLTAGE RANGE (V) 020 CURRENT RANGE (A) SET PARAMETER INTEGRATOR

B o0 1 I 1 N (ool FRICLY ERTH ysuear [ 15700
i E

[ B2 [ &

g oo 1:

e NG r '55:: EED

.......

ot RMS
e MEAN

"is 400 .ms. When FILTER is ON, the dis-

IM 2533-01E

(RMS) or mean value rectification/rms
value calibration display (MEAN) is

are measured, whether to display

[ Bos
Figure 2-15.
:rms value measurement/rms value display : When voltage, current and effective power

after ex-

ponential averaging or not is determined.

selected. When the lamp is lit, averaging is ON or,

RMS mode is selected when the lamp is lit,
or MEAN mode is selected when the lamp
is extinguished. the expression:

: the response for analog computation results An=A,_; +—1'"(M —A,_)
L1 n— K n n—

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

Where A, ;: exponential averagin

aging data
M,: measured data

instrument.

play is stabilized in case the measured value

i ing at 2 to 10 Hz. . )
is fluctuating z thier value constitutes the prece

when extinguished, averaging is OFF.
+: Exponential averaging is carried out by

g data

A,_,: preceding exponential aver-

K: attenuation factor. K=8 on this

When key is turned ON, measured
data are displayed for the first time, and

ding ex-

ponential averaging data A,_, in the second

computation.
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:determines whether to muliiply 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 ——
when extinguished, SCALING is OFF. Interrupt signal p n
SCALING ON, the unit display changes (sample rate) l
accordingly. [—
:selects free run (FREE RUN: 400 ms) or A-D conversion Approx..
hold sampling (display cycle). When the 20%pms.
key lamp is lit, sample hold mode is Computation F—
selected and SAMPLE display lamp is and Display =™ 100 10 150 ™|
extinguished. When that key lamp is GP-IB n 1
extinguished, a free run mode is selected data output

and SAMPLE display lamp flashes at 400

ms cycle. A-D BUSY
: effective in sample hold mode. l—l I—l
Pressing key actuates a measurement
once and updates the display. At this time, ® With an internal interrupt signal of 400 ms cycle,
SAMPLE display lamp flashes once. 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, SRO of A-D END is gener-
ated.
e 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) 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 2533-01E
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Model 2533

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 Fig_ure 2-16 are used.

YOKOGAWA @ 2533 DIGITAL POWER METER
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Figure 2-16.

" 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 x K, XW
Reactive power var K. xK;xK, Xvar
Apparent power VA K, xXKixKyXVA

@ Scaling factor setting range 0.0001 to 10600.

@ By )j¢"] 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.
If, by setting a scaling factor, the displayed value of
100% of rating exceeds '_:," 9 5‘ 5’ 5’ M, measured
data are not displayed but « SO E O OO0 i
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 2533-01E

Function of Scaling Factor Setting Keys

0

SCAL-
ING

: 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.

I [ B o B N |
[ I A W A N |

T

——— . — —
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E] :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.

‘1—1 ! 2 - Lt

- -——--——-_—,—-—

J I [

L i

] j

[3 :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.

: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.

® Pressing key for DISPLAY C ter-
minates scaling factor setting, and the

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

Artisan Technology Group - Quality Instrumentation ..
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2-10. Setting Scaling (SCALING) Factor 221 -

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 scating factor for
direct digital reading.
First obtain PT and CT ratios.
PT ratio: 3,300 V/ 110 V=30
CT ratio: 100 A/S A=20

(1) Press key in SET PARAMETER to select a
scaling factor setting mode.

DISPLAY A

IR EEN
P it

T—Flashes
(2) [I] ) E]: set the flashing digit to =/

DISPLAY A
‘r:'u"u‘n‘ﬂ
RNy :[

DISPLAY B DISPLAY C
uurrru“ Hi-ll‘rlﬂ

[ARgRyRy AL

DISPLAY B DISFLAY C
P X ENEN]
Lf LA [N

(3) E]: move the decimal point and enter the PT

o 7
ratw Y f 0
DISPLAY A DISPLAY B

a5 mrir (i
it

DISPLAY C
1 (RN
[y Hl [y

(4) [eww]: enter the PT ratio. At this time the most
significant disgit of DISPLAY B flashes.

DISPLAV A DISPLAY B

HH"'H_H_I [T Ynini
uu:rur [IRERINER]

1—Flashes
(2], (o], [om): in

CISPLAY C

M
| Jorridirgdl

the same way, set the CT

ratio to [} ,’,’ -,’ 7 and enter.
DISPLAY A DISPLAY B DISPLAY C
"n'u‘u'rr‘ : 1 ‘rrrr [Tl n¥nl
RN ENN] | RN RN IRy NN

Flashes

(6) : 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, press key, 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.

M 2533-01E
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2-22 2. Handling  2-11. How to Use Connector Model 2533

2-11. How to Use Connector

The following is available by REMOTE CONTROL & ANALOG OUTPUT connector depicted in Figure 2-17.
1) A-D converter start by external signal
2) Observation of input voltage and current waveform
3) Taking out analog outputs proportional to voltage and current rms values and effective power.

Tables 2-13 show pin numbers of analog output and signal names.

wina T

&

OPTIONS

[
o ]
[ Trmaueey |

@

ur
=

Pin No.

REMOTE CONTROL
3 ANALOG DUTPUT

Fily

Figure 2-17.

IM 2533-01E
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Table 2-13.

Pin No. Signal Name
DIG.COM
DIG.COM
A-D BUSY

W 00 =1 O U WS

ANALOG COM
A {rmas)

ANALOG COM
A Input wave output

+5V

EXT A-D START

ANALOG COM
W

ANALOG COM

V (rms or mean}

Wl —m O wloo|=a & U R W RO D0 3| O W D

ol o QL NN DN R TN (DD e e e e e e e

ANALOG COM
Vv Input wave output

LI W
O o

(4%}
[ap]

@ The input wave output is an AC waveform of
approximately 1 V rms at rated input. The max-
imum load current 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), Wis5 V DC
at rated input with maximum load current of 0.1
mA and maximum load capacitance of 1000 pF.

38
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(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———»i——-—400 ms min.

START _L _J

Internal
measuarement
|
BUSY I 7 I
Data output Q_I
to GP-IB
Figure 2-18.
+5V +5V
10kQ
A-D ot
START
10kQ
Figure 2-19. EXT A-D START
+5V
4.7k
A-D
BUSY
22k 02
Figure 2-20. A-D BUSY

IM 2533-01E
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(2) Input Wave Output
Input wave isolated from voltage and current input
signal can be observed.

470 pF
40002 +15V
100 15k 2
150 our
220 FUT
158
15k 0
-15V
Figure 2-21. Voltage (V) Input Monitor Circuit
200t0 8000
M 15V
220
ouT
PUT

—-15¥

Figure 2-22. Current (A) Input Monitor Circuit

IM 2533-01E
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(3) Analog Output
DC voltages proportional to measured voltage, cur-
rent and effective power are output simultaneously.
When the analog outputs are combined with a
multipen recorder, measured values can be con-
tinuously recorded, or the instrument can be used as a
transducer.

l 220pF  +15V
—

ANALOG

l‘ %201@ 7 ouUT
|

~16V 5k

Figare 2-23..V, A and W Output Circuit

Voltage i
(or current) ;vnﬂ%ﬂvaa%n—»
intput | i :

V (or A) ¢
channel $
output : |
]
V (or A, W) / | .

analog output
g outp

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

Figure 2-24.: Analog Output Response
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2-12. Setting Internal Switches

(2) With a screwdriver, loosen four screws from the

The display resolution can be changed and the wir- upper case.

ing system can be designated by setting DIP switches
in 2333, (3) Remove the upper case.
Switch Setting Procedure _
(1) Disconnect the Power Cord from 2533.

Remove the rubber cover located on the right or

left side of the 2533. If a rack mount adapter is

installed, remove it with a screwdriver.

/Upper Case
/

2533 Mainframe

Rubber cher/‘ i

Figure 2-25,

M 2533-01E
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2-26 2. Handling  2-12. Setting Internal Switches

(4) Referring to Figure 2-26, set CPU AS8'Y DIP
switches as desired. Do not tamper with other
parts to avoid a malfunction.

Do not drop foreign matter into the mainframe.

Sw1tch_ No. . OFF
e 4: display resolution select ON

3: OFF (Kecp OFF)
i
o
0]

>2, 1: Unused

— OFF {

Panel Front

Figure 2-26.

@ All the switches are factory set at OFF.
Display resolution: 20000

(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 2533-01E

: 20000
60000

Model 2533
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3. MAINTENANCE

3. Maintenance

3-1. Storage 3-2. Replacing Fuse 341

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 souice

Place subjected to excessive vibration

Place filled with dust, corrosive gases or salty air

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.

IM 2533-1E
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4, References  4-1. Error Code and Hardware Configuration Lists 4-1

4. REFERENCES

4-1. Error Code and Hardware Configuration Lists

Given below are a list for error codes displayed by
seli-test when turning QN 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 QOperation of 2533
Self-test and Initial Setting when Turning ON Power
001 RAM (U4) is faulty E~~0f | isindicated on DISPLAY C and hold
mode is set
002 ROM (U2) is faulty E -~ 007  isindicated on DISPLAY C and hold
mode is set
003 ROM (U3) is faulty E~~7 3 isindicated on DISPLAY C and hold
mode is set
004 Board combination error E i f:f :’_-r' ' isindicated on DISPLAY C and hold
A-D converter board is absent or mode is set
input section board combination is
EITOnEous
005 Internal switch setting error E Il ;"_-f ;"_-f 5 is indicated on DISPLAY C and hold
mode is set
Related to GP-IB
100 Command error (undefined command is # Service request SRQ is generated (syntax error)
received) @ “ERR 100 Ck Ls” is sent when OFE command is
received
10 Parameter ® Service request SRQ is generated (syntax error)
® Parameter is beyond specified range ® “ERR 101 Cz L¢ is sent when OE command is
® DISPLAY and mode combination received
error ® Lamp of designated function flashed for combina-
tion errors
107 ® While message (setting information, @ Service request SRQ is generated (syntax error)
error code) is being output, A-D con- ® “ERR 107 Cz L#” is sent when OF command is
version is started from GP-1B controller received
in sample HOLD mode
@ A-D conversion is started by “5T7,
“TRG” while not in HOLD mode

IM 2533-01E
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4.1, Error Code and Hardware Configuration Lists

Model 2533

input of A-D converter exceeds
140% of range rating

Error Code Description Operation of 2533
Processing error
103 Result of scaling factor computation over- | @ “(5) S50 0 OH i indicated on relevant dis-
flows display digits play
® Scrvice request SRQ is generated (OVER)
® “ERR 103 Ck L#’is sent when OE command is
received
104 Measured data overflow o« §OOgg £ » is indicated on relevant display

@ Scrvice request SRQ is generated (OVER)
® “ERR 104 Cr L” is sent when OE command is
received

105 Measured data is absent

e “(-) ” is indicated on relevant dis-
play

® Service request SRQ is generated (OVER)

® “ERR 105 Cr Lf” is sent when OE command is

received

106 Voltage peak value overflow
voltage peak value exceeds 250% of
range rating

® Voltage PEAK OVER display lamp comes on

® Service request SRQ is generated {OVER)

® “ERR 106 Cr L¢” is sent when OE command is
received

108 Current peak value overflow
current peak value exceeds 350% of
range rating

® Current PEAK OVER display lamp comes on

® Service request SRQ is generated (OVER)

® “ERR 108 Cr L” is sent when OE command is
received

Hardware error

200 | A-D converter error

— = — =

NN
[ I I |

i+ isindicated on DISPLAY C

Data setting error

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

. N
Entire set value flashes as 7

_riy -

IM 2533-01E
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4. References

2. Hardware Configuration and Error Codes

4-1. Error Code and Hardware Configuration Lists 4-3

Model Interface INTEG FRQ Code No,
AC Model RS-232C O O LHPLES
(Single-phase) o) X ESFELT
x O LHPEET
x x EYPET
GP-1B O o EHFEND
O % cEHRETY
x . EYPETS
x x EYFENS
— O O ESFETT
O X ESFPENS
X O EYFETT
x x LYPETT
DC/AC Model RS-232C O O EYPEL !
(Single-phase) C X tYPERS
x o EyPERS
X X tYFPEST
GP-1B O O ESFLER
o X EYRESD
x O EYFES?
x x EYPEGY
— O O EYPEES
C X EHREG !
x c YT
x x EHFERS
¢ Optional function provided (O), not provided (x).
iM 2533.01E
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5. SCHEMATIC DIAGRAMS AND ELECTRONIC PARTS LIST

Par. Description Ass'y No. |Fig. No. | Page
] Model 253311 Digital Power Meter Overall Wiring —_— 5-1a 5-3
Model 253321 Digital Power Meter Overall Wiring —_— 5-1b b—4
AC Input Board Ass’y (for Model 253311) Schematic Diagram ' B-2a 55
2 | AC Input Board Ass'y (for Model 253311} Components Location Diagram | B9278JA 5-2b b—6
AC Input Board Ass'y {for Mode! 253311} Electronic Parts List —_ 5--6
Sub Board Ass'y (for Model 253321) Schematic Diagram 5-3a 5—8
3 | Sub Board Ass'y {for Mode! 253321) Components Location Diagram B9278.JE 5-3b 59
Sub Board Ass'y (for Model 253321} Electronic Parts List — 5-9
DC Input Board Ass'y (for Model 253321} Schematic Diagram (1/2) 5-4a 5—10
4 DC Input Board Ass’y (for Model 253321) Schematic Diagram (2/2) B9278JF 5-4b 5—11
DC Input Board Ass'y (for Model 253321) Components Location Diagram 5-4c 512
DC Input Board Ass'y (for Model 253321) Electronic Parts List e 5b—13
RMS Board Ass'y Schematic Diagram b-ba 5-16
5 | RMS Board Ass'y Components Location Diagram B9278JB BE-Bb 517
RMS Board Ass'y Electronic Parts List —_ 518
A/D Converter Board Ass'y Schematic Diagram b-6a 5-20
6 | A/D Converter Board Ass'y Components Location Diagram B92784V 5-6b 5-21
A/D Converter Board Ass'y Electronic Parts List —_— h—22
Display Control Board Ass’y Schematic Diagram b-7a 5-24
7 | Display Control Board Ass'y Components Location Diagram B9278JH 5-7b 525
Display Control Board Ass'y Electronic Parts List — 5-26
CPU Board Ass’y Schematic Diagram (1/2) 5-8a 5-27
8 CPU Board Ass'y Sf.:hematic Diagram_(212)_ 59278 5-8b 5—28
CPU Board Ass'y Components Location Diagram : 5-8¢ 529
CPU Board Ass'y Electronic Parts List —_— 5-30
Power Supply Board Ass’y (for Model 253311) Schematic Diagram 5-9a 5-31
9 E?;:;?; lflupply Board Ass'y (for Model 253311) Components Location B9278.M 5-9b 5_32
Power Supply Board Ass’y (for Model 253311) Electronic Parts List —_— 5--32
Power Supply Board Ass'y (for Model 253321} Schematic Diagram 5-10a | 5-33
10 Eti):;(:; liupply Board Ass’y (for Model 253321) Components Location B92784N 510b | 534
Power Supply Board Ass'y {(for Model 253321) Electronic Parts List 534
Mother Board Ass’y Schematic Diagram (1/2) 5-11a | 5—36
" Mother Board Ass'y Schematic Dlagram- (2/2)- B9278JT 511b | 5-37
Mother Board Ass'y Components Location Diagram 511c | 5-38
Mother Board Ass'y Electronic Parts List 539
Display Board Ass'y Schematic Diagram 5-12a | 5—40
12 | Display Board Ass'y Components Location Diagram B9278JW 5-12b | b—41
Display Board Ass'y Electronic Parts List — | 542

Note: Unless otherwise specified, board assemblies are common to the Model 253311 and 253321,
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5-2 Schematic Diagrams and Electronic Parts List Model 2533
INDEX
List of abbreviations
AC alternating current IC integrated circuit RTD resistance temperature
ADPTR | adapter IND inductance, induction detector
AL aluminum ISLN isolation RTRY rotary
AMP amplifier ISOL isolator
ASSY assembly SEG segment
Js Japanese industrial SHLD shielded
BAT battery standard 5i silicon
BFR buffer JUMP jumper SKT socket
BUZ buzzer SNSR sensor
L inductor SPLY supply
CAP capacitor LCD liguid crystal display STAB stabilizer
CAR carbon LED light-emitting diode STD standard
CBL cable LSl large-scale integrated STEPG stepping
CCT circuit circuit SvO SErvo
CER ceramic sw switch
CHP chopper MDL module SYN synchronous
CNTR counter MET metal {lized)
CoAX coaxial MoD modulator Ta tantalum
com comman TC thermocouple
COMP compaosition NOM VAL nominal value TEMP temperature
CONN connector TERM terminal
CONV converter OPT optical TGL toggle
CcT current transformer 0sc asciflator 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 potystyrene
EXT external, extension POT potentiometer . Ww wire waund
PT potential transformer
FET field effect transistor PWR power XDCR transducer
FLEX flexible XFMR transformer
ELM film RAM random access memary 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 flm = Fixed carbon film resistor
RES : var ww = Wirewound variabie resistor
SW : rtry = rotary switch
NOTES
1. Components — especially ICs — which are equivalent to components shown in the
schematic diagrams and parts list, but manufactured by other manufacturers, can in
general be used in the instrument.
2. Subject to change without notice; changes may be made to improve the instrument’s
performance.
IM 2533-01E
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REMOTE CONTROL
&
ANALOG QUTPUT

30~ 600 V F.S.
(6 RANGES) &

CURRENT A (S
INPUT

05~20AFS.

6 rRanGgeEs) TG

INTEGRATOR (OPTION)
REMOTE CONTROL
&

ANALOG QUTPUT

POWER TRANS
B9278LA {LB)

4

POWER

N 115V
{230 V)

O

] :
s

(Dec. 1987) Note: Parenthesized value is applicable to 200 V system.

Figure 5-1a. Model 253311 Digital Power Meter Overall Wiring.
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VOLTAGE
INPUT v
30 ~ 600 V +
(6 RANGES) REMOTE CONTROL
&
CURRENT A
INPUT ANALOG OUTPUT
m 1~20A * )
{5 RANGES) 50 pin
N
INTEGRATOR (CPTION)
REMOTE CONTROL
&
ANALQG OUTPUT
i
BATTERY SUM3 X 2
POWER TRANS
B9278LC (LD)
1 11
iz 4 vAac
1 : 13 4V AC
1
i
e 4
i 12V AC
FUSE 1 NCs
. 1 A {05 A) 1 PUSH I :
L Tt , 100 v i
- ! {200V} 5 : }
]
= " {)\} 3 H o~
116V Hii Z{GP-18
(230 v) ; |
il
GHe i|h
1 <
St 'L 8

. (Dec. 1987)
Note: Parenthesized value is for the instrument of 200 V system,

Figure 5-1b. Model 253321 Digital Power Meter Overall Wiring.
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Figure 5-2a. AC Input Board Ass'y {for Model 253311): B9278JA Schematic Diagram,
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Figure 5-2b. AC Input Board Ass'y (for Model 253311): B9278JA Components Location Diagram.
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Mode! 2533
52, AC Input Board Ass’y (for Model 253311): B9278JA. (Dec. 1987)
ltem Part No. Part Name and Description Remarks
R1 A9346RO Res: fxd metflm 1180 20.1%  UW RN70S 1128
R2 A9073RG Res: fxd met flm 10k 1% AW LF¥% 10kQF
R3 A9382RV Res: var cermet  100k&2  220% UW GF06X1 100k
R4 A9383RV Res: var cermet Skl £20% uUW GF06X1 5k&2
R5 AQ362ZRV | Res: varcermet  100kQ 20% %W  GFOSX1 100k
R6 AQ071RG Res: fxd metflm 8.2kQ2 1%  UW LF% 8.2kQF
a7 AHTBRK Res: fxd metflm 10082 x0.1% %W CFA 10022BT1
R8 AS001RG Res: fxd met fim 100 1% %W LF¥% 100F
R9, R10 not assigned
R11i AS077RG Res: fxd metflm 15k 1% W LF¥% 18kOQF
R12 AS005RG Res: fxd met fim 158 1% UW LF% 1582F
R13 AG077RG | Res: fxdmetflm 15k 1% %W  LF% 15kQF
R4 A9G05RG Res: fxd met flm 150 +1% UW LF% 150QF
R15, R16 A9097RG Res: fxd metflm 100k 1% %W LF% 100k F
]17 AB001RG Res: fxd met fim i0Q +1% %W LF% 10Q2F
R18 A9104RG Res: fxd met fim 200k$2 £1%  UW LF% 200k2F
R12 A9017RG Res: fxd met flm 478 1%  uwW LF¥% 4700F
R20 AS080RG Res: fxd met flm  20k& 1% UW LFY% 20kQ2F
R21 A9077RG Res: fxd met flm 1Bkl 1% UW LF% 15kSF
R22 AB005RG Res: ixd met flm 50 1% UW LF% 150F
R23 AQ077RG Res: fxd met fim 15k 1% UW LF¥% 15k§2F
R24 A9005RG Res: fxd met flm 158 1% %W LF% 150F
R25 AQ025RG Res: fxd metflm 10052 1% W LF% 10081F
R26 A9087RG Res: fxd metflm 39k 1% AW LF% 39kQF
R27 ABB50RK Res: fxdmetfim 4008 20.1% %W CFA 40002BTH
R28 AS097RG Res: fxdmetfim 100k 1% W LF% 100k F
R29 AS001RG Res: fxd met fim 1082 +1%  UW LF% 1082F
R30 A9109RL Res: module 4708 5% LW RKC'/; B4 47052 4 elements
R31 A9075RG Res: fxd metflm  12kQ 1% W LF¥% 12k2F :
R51, R52 A9345R0C Res: fxd metflm 480k :0.1% YW RN70E 480k&B
R53 A9B60RK Res: fxd met flm 120k +0.1% %W CFA 120k2BT1
R54 A9658RK . | Res: fxd metflm B0k *0.1% UW CFA BOkQBT1
R55% A9270RV Res: var cermet 5006 +20% UW GF0EX1 5008
R56 AQ362RV Res: var cermet 100k x20% %W GFOEX1 100k
R57 A9001RG Res: fxd met flm 100 1% W LFY% 108QF
R58 AQ087RG Res: fxd met fim 39k 1% WUW LF% 39kQF
R5S AJBEORK - Res: fxd met flm 120k2 *0.1% %W CFA 120kBT1
RE0 AI384RV Res: wvar cermet 1000 220% %W GF06X1 10082
R61 A9661RK Res: fxd met fim 13.§kn 20.1% UwW CFA 13.3k2BT1
R62 A9183RL Res: modute MRP1487
R63 A9383RV Res: ver cermet Bk +20% UW GF06X1 5k&2
R&4, R65 not assigned
R66, R67 A9035RG Res: fxd met flm 2700 1%  UW LF% 2700F
R68 A9G652RK Res: fxd met fim 9.9k& 20.1% WUW CFA 9.9-OBT1
R69 A9178RK Res: fxd met fim 1000 20.1% %W CFA 10002BT1
R70 AQ077RG Res: Txd met fim 15k 1% W“BW LF% 15kQF
R71, R72 A9005RG Res: fxd metfim 158 +1% WUW LF% 150F
R73 AS077RG Res: fxd met flm 15k 1% %W LFY% 15k2F
R74, R75 AB005RG Res: fxd met fim 1582 1% %W LF% 150F
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5-2. AC Input Board Ass'y (for Model 253311): B9278JA, (continued)

5-2.  AC Input Board Ass’y (for Model 253311): B9278JA. (continued)

Schematic Diagrams and Electronic Parts List 5-7

[tem Part No. Part Name and Description Remarks
R76 AQ041RG Res: fxd met fim 4708 1% %W LF% 4700F
R77 AS0Z9RL Res: module 10k2  *5% YW RK'/, B4 10k 4 elements
R78~R80 not assigned
RB1 A9182RL Res: module MRP1486
C1 A9229CY Cap: fxd polye fim 0.1xF  +£10% 100V ECQ-E 1104KZ
c2 A9250CY Cap: fxd polye fim0.01uF +10% 50V MFL5002-103K
c3 AQ068CN Cap: fxd mica 470pF  x10% 100V DM1BC 471K1
c4 A9244CY Cap: fxdpolye fim1000pF +10% 50V MFL5002-102K
C5, C6 A9114CC Cap: fxdcer 0.1uF 50V RPE132-305F104Z250
Cc7,c8 A9360CA Cap: fxd Alelect 47uF 35v ECEA1VS470R
c9, C10 A9106CT Cap: fxd Taelect 22uF  £20% 35V 221M3502-226M5
ci1 A9029CN Cap: fxdmica - , 220pF *10% 100V DPM15C 221K1
ci2 A9009CL Cap: module 1000pF EXF-P4102ZW 4 elements
C13,C14 A9114CC Cap: fxdcer O.1uF 50v RPE132-305F 104250
Ci5 A9069CN Cap: fxd mica 560pF +10% 100V DM15C 561K1
Ci6 AS068CN Cap: fxd mica 470pF £10% 100V DM15C 471Kt
c17 A9260CY Cap: fxd polye fim0.Q1gF +10% 50V MFL5002-103K
C18~C20 A9114CC Cap: fxdcer 0.1uF 50v RPE132-2065F 104250
C21~C23 A9114CC Cap: fxd cer 0.1uF 50v RPE132-305F104250
Cc51 A9002CN Cap: fxd mica 1.2pF  +10% 100V DMO5C 1R2K1
c52 ASTICN Cap: fxd mica 22pF  +10% 100V DMO5C 220K 1
C53, C54 not assigned
C55 ASO08CN Cap: fxd mica 4.7pF  £10% 100V DMOBC 4R7K1
C56, C57 A9373CA Cap: fxd Alelect 220uF 358V ECEA1VS2Z21R
C58, C59 A9360CA Cap: fxd Al elect - 47uF 35v ECEA1VS470R |
C60 A9114CC Cap: fxd cer 0.1uF 50v RPE132-305F 104250
CB1 AS114CC Cap: fxdcer 0.1uF 50v RPE132-305F 104250
c62 AS013CN Cap: fxd mica 10pF  £10% 100V DMOSC 100K 1
ce3 A9249CY Cap: fxd polye fim 6800pF 10% 50V MFL5002-682K
L1~L6& AS100MC Inductor ZBF253D-01
D1, D2 A9249HD Diode: Si 15954
D3, D4 A9248HD | Diode: Si 15953
D5, D6 not assigned
D7~D10 A9248HD Diode: Si 15953
D1t~DP17 A9248HD Diode: Si 18953
D51, D52 A9248HD Diode: Si 158953
D53 A9146HL Diode: maodule 1B84B41
D54~D60 A9248HD Diode: Si 15953
D61 A9248HD Diode: Si 18953
Q1 AS340HQ |- XSTR: Si NPN 25C1815-Y
Qz ADB338HQ XS8TR: Si PNP 25A1015-Y
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Item Part No. Part Name and Description Remarks
Qa3 AQ340HQ XSTR: Si NPN 25C1815-Y
Q4 A9338HMQ XSTR: Si PNP 2SA1015-Y
Q51 A9452HOQ XSTR: Si NPN 25C2235-0, Y
Q52 A9477HQ XSTR: SiPNP 25A965-Y
u1 A9235LA | IC: analog LT1055CNg
uz AS200LA IC: analog OP-O7CN
u3 A9086HL IC: NPN Darlington XSTR array uPA 2004C 7 efements
Us A9200LA IC: analog OP-07CN
us A9236LA 1C: analog LT1055CNB
us1, Ub2 A9235LA 1C: analog LT1055CN8
us3 A9104LA IC: +12 V voltage regulator uPC14312H
us4 AIZ213LA 1C: —12 V voltage regulator NJM79L12
us5 A9O096H L IC: NPN Darlington XSTR array uPAZ004C 7 elements
us6 AS148LM 1C: digital TCAS55BP MOs
PC1 AS073HL Photo coupler PC837
cT1 B9278LR Trans: CT
RL1 A9260MR Relay DS2E-8-DC 5V
RL2, RL3 A9241MR Relay HFS5-1A05
RL51~RL54 A9241MR Relay HFS$-1A-05
cNT AD460KP Conn, 5281-3A 3P
CN2, CN3 A9244KP Conn. 5045-03 A 3P
CN4 AG24BKP Conn. 5045-02A 2P
CN5 A9159KP Conn. PS-30PA-DALT1-PN1T-K 30pP
TP1~TP3 A9574KP Test point VvTC-141
A9051KP Feed through {2 pes) FT-E-15
A91T77KH Heat sink {1 pc) TYPE SB-7 for UB3
BO9273K A PWB {1 pc}
A9799KP Edge saddie {1 pe) EDS-1208U
B9278DL Plate {1 pc)
B9278DM Gasket {2 pcs)
B9278DR Cover {1 pc)
B9278DS Cover {1 pc}
B92780T Plate ass'y {1 pc)
AG599X K Heat shrinkable tube
Y9305LB Screw: M3X 6 (7 pcs}
Y9435LB Screw: M4 X 35 {1 pc)
Y840188B Nut: M4 {1 pc}
IM 2533-01E
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Sub Board Ass’y (for Model 253321): B9278JE Schematic Diagram.

Figure 5-3a.
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5-3.  Sub Board Ass’y (for Model 253321): B9278JE.

(Dec. 1987)
item Part No. Part Name and Description Remarks
R1~R4 A9270RV Res: var cermet 5002 :20% UW GF06X1 5000
R5~R10 not assigned
R11 A9097RG Res: fxd metflm 100k 1% YW LF% 100kQF
R12 A9104RG Res: fxd metflm 200k 1%  UW LF¥% 200k2F
R13 A9111RG Res: fxd metfim 390k 1% UW LF¥% 390kQF
R14 A9119RG Res: fxd met fim 820k 1% UW LF% 820k QF
R15 AS053RG Res: fxd metflm 1.5k 1% %uUW LF% 1.5kQF
R16 A9101RG Res: fxd met fim 150k 1% W L.F% 150kQF
R17~R20 not assigned
R21% A9097RG Res: fxd met flm 100k 1% W%W LF% 100kQF
R4 R3 82 "1 . R22 . AS104RG Res: fxd met flm 200k 1% UW LF¥ 200k F
A%UT SWs swa [ | sw3 Sw2 swi R23 A9111RG | Res: fxd metfim 390k 1% %W  LF% 390kQF
O < o | I R24 A9119RG Res: fxd metflm 820k *1%  WW LF¥% 820kQF
V-OUT Dt LEY LI RRN . 1 L
3 dJJ LA BLELL] 20RR ﬁﬁ;’.&g[& cosonr R25 AQ053RG | Res: fxdmetflm 15k2 1% %W  LF% 1.5kQF
AR Errrer cosras [l EXecre crzrce R26 A9101RG | Res: fxd metflm 150k  +1% %W  LF% 150kQF
O' R27~R30 not assigned
suB zBOASD cng hf ona hf onz fi] ent i
COM B9278) R31~R34 AQOS7RG | Res: fxd metfim 2.2kQ  #1% %W  LF%2.2kQF
R35~R40 not assigned
_{Dec. 1987)
R41 A9097RG Res: fxd metflm 100kQ2 +1% W LF% 100kQ2F
Ra2 A9104RG Res: fxd met flm. 200kQ 1% UW LF¥% 200k2F
R43 AST11RG Res: fxd metfim 390kQ 1% W LF% 390k F
R44 A9119RG Res: fxd met flm 820k 1% LW LF% 820kQF
R45 A9053RG Res: fxd metflm 1.5kQ 1% UW LF% 1.5kQF
R46 AS101RG Res: fxd met fim 150k02 1% WW LF% 150k2F
R47~R50 ' not assigned
Figure 5-3b. Sub Board Ass'y (for Model 253321): B9278JE Components Location Diagram. ' R51 AQ097RG Res: fxd metflm  100k$E  +1% %W LFY% 100kQE
R52 A9104RG Res: fxd metfim 200k} 1% WW LF¥% 200kIF
R53 A9111RG Res: fxd met flm 390k} +1% WW LF% 390kXF
R54 A9t19RG Res: fxd metfim B820k$2 1% KW LF¥% 820kQF
R55 A9053RG Res: fxd metfim 1.5k$2 1% KW LF¥% 1.5kQF
R56 A9101RG Res: fxd metfim 150k +1% WW LF¥% 150k F
Swi, sw2 A93708R Sw: ortry 5-1031
SW3 A913055 Sw: toggle BP4L-G
SWwa, SWS AS370SR Sw: rtry 5-1031
CN1~CN4 AS8C0KP Conn HLEM 10R-% 10P
B9278KE PWB {1 pc)
1M 2533-01E
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Figure 5-4a. DC Input Board Ass’y (for Model 253321): B9278JF Schematic Diagram (1/2).
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iM 2533-01E

Schematic Diagrams and Electronic Parts List

1
[+]
|

w27

2o ] g2

15
u2s
oL l0

- i
G5 ETTE
0PO7

uzs |

2

=

R120 Ri21 [II
CN1G
DC INPUT ASSY () et
B9278JF/JG (12)

D1
R6

o

RS

1+

DC Input Board Ass’y (for Model 253321): B9273JF Components Location Diagram.

Artisan Technology Group - Quality Instrumentation ..

°9® ® ® Tg T.Ps TP2 TF1
Teg TP7 R R1
i I Rag I ne | @ | mer | roe raas | R34 H33| _RBS[Haz [ pa | @ -com 2 ]
R94 R14— R13— R12== R}]=— DS
C40 —_— -—RY3 o . 399 o oog NP
PR . 1211215 ] & ~ Lacelz el |28 o R0 S28ED
1 2 Jpcat o c& ol s -r-rlu:ln: z 2 2lg| Trg 8 [2]glzeew - 8¥ = _;lq_;ls ory
395 21 1112 % el S5|2| s=-°7 =N = ol & ~ TiT
& 2 3 o~ R79 gy ™ 3 = ,_l -
: S : AMRHER i
—Hm""c‘” S .p PO T 20 019 A66 Rs1 o = ol
8 C3°'"' w FEY e —RS2 o6 ol 8 9 o RL1
033 OF pap 1 = —R53 R4 ] crof —RI18 R19 -1 c3
5 Res 013 a1 —_—R20 ca
m 2 D31 & 06 @ o2
+ AxFREINL O —RAIS —R7T _—RE) —R6Z_ _—REO =='Ra7 D 2
CN7 o o Uoiz D28 D28 D2?U Dnzs 022 D21 + D3
] ! A2t + +
H84..._. R76 ==R72 = R61 o= R48 -
e As1 ;‘I U O Q 12 R22
] 8 gt k
2 as “ az2 0 ais Qi? Q14 o 22 R23 R24 U2 ul
o7 E CN - Q I::! E E
L ] b g — R I l 1T cNz 1 oMl o3 Qz
ap  C45 4k ~R102
— — c46 -—103
H1 /110 a7 —Ri0a
—R105
<l © N ol
o 2 T
& RL2 -
o 5|38 zlg
L = x
CNE
- @
ﬂ] R1IT E
R118 [ %J- L

. Guaranteed | (888) 88-SOURCE | www.artisantg.com

{Dec. 1987)

Model 2533



52

Mode] 25633

5-4.  DC Input Board Ass’y (for Model 253321): B9278JF.

Schematic Diagrams and Electronic Parts List

5-4,  DC Input Board Ass’y (for Model 253321): B9278JF. {(continued)

5-13

{Dec, 1987}
Item Part No. Part Name and Description Remarks
R1 A9384RV Res: var cermet 10082 +20% %W GFO6X1 1000
R2 A9387RV Res: var cermet 1k 120% UW GFO6X1 1kQ2
R3 A9362RV Res: var cermet 100k +20% TaW GF06X1 100k
R4 A9270RvV Res: var cermet 5005 x20% WUW GF06X1 5008
RS, R6 AQ563RP Res: fxd metflm 500k :0.1% W RN7OE 500k2B
R7 A9737RK Res: fxd metflm 4.42k$ :0,1% %W CFA 442kQ8T1
R8 A9738RK Res: fxd met flm 38.75k2  £0.1% uUW CFA 39.75k2BT1
RS A9Q049RG Res: fxd met fim 1k 1% WUW LF% 1kQF
R10 A001RG Res: fxd met fim 100 1%  UW LF% 100F
R11 AS10MRG Res: fxd met flm 150k 1% UW LF% 150k F
R12 AS033RG Res: fxd metflm 2200 1% uW LF% 2200QF
R13 A9131RG Res: fxd met fim 2.7MQ 2% UW LF% 2.7MQG
R14 A9044RG Res: fxd met fim 6200 1% UW LF% 6200F
R15 A9157RL Res: module 1k X 4 MRP1361 4 elements
R16 AZ041RL Res: module 22k 5% YW RKC'/, B4 22k 4 elements
R17, R18 A9033RG Res: fxd metflm 22002  21% %W LF% 2200F
R19, R20 A9735RK Res: fxd met flm 208 $0.1% WW CFA 20022BT1
R21, R22 A9065RG Res: fxd metflm 4.7k +1% WW LF% 4.7xQF
R23, R24 AQOMRG Res: fxd met film 1082 1% UuW LF% 1058F
R25~R30 not assigned
R31 AS362RV Res: var cermet 100k x20% UW GFO8X1 100kQ2
R32 A9383RV Res: var eermet 5k *20% UW GF06X15ks2
R33 A9836RV Res: varcermet 50Ok 220% %W GFO6X1 500k
R34 A9383RV Res: var cermet 5k +20% UW GFO6X1 5k
R35 A9543RV Res: var cermet 2005t +20% WW GFO06X1 20082
R36 A9348RV Res: var cermet 10k +20% WwW GFO6X1 10k
R37 A9387RV Res: var cermet 1k +£20% UW GFO8X1 1k
R38 AQ272RV Res: var cermet 50k +20% UMW GFO6X1 50k
R39 A9343RV Res: var cermet 10k +20% “Uw GFO6X1 10kQ2
R40 not assigned
R41 AS0B3RG Res: fxd metflm 3.9k« 1%  UW LF% 3.8kQF
R42~R44 A9041RG Res: fxd metflm 47002 1% %W LF% 4700 F
R45 AS097RG Res: fxd metflm 100kQ +1% ¥%W LF% 100kQF
R46 A9073RG Res: fxd metflm  10kQ 1% W LF% 10kQF
R47 A9065RG Res: fxd metflm 4.7k82 1% UW LF% 4.7k2F
R48 A9001TRG | Hes: fxd met flm 100 +1% UwW LFY% 1052F
R49, R50 not assigned
R51 A9085RG Res: fxd metfilm 33k 1% uUW LFY% 33k0F
RS2 A9063RG Res: fxd met fim 3.9k 1% W { FY% 3.9kQF
R53 AS073RG Res: fxd metfim  10kf2 1% %W LF% 10kQF
R54 AQ065RG Res: fxd metfim 4.7k 1% UW LF% 4.7kQ2F
R55 AY001RG Res: fxd met fim 1002 +1% %W LF% 10QF
R56~R59 not assigned
R60 A9073RG Res: fxd metflm  10kQ +1%  UW LF% 10kSLF
R61 AS001RG Res: fxd met flm 100 1% uW LF¥% 1082F
R62 A9073RG Res: fxd metflm  10kQ 1% UW LF% 10kQF
R63 A9001RG Res: fxd met flm 100 +1%  uUwW LF% 1002F

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

item Part No. Part Name and Descritption Remarks
R4 not assigned
R65 AB063RG Res: fxd metflm 3.9k +1%  UW LF% 3.9k02F
R66 A9085RG Res: fxd metflm 33k £1%  UW LF¥% 33k2F
R67 A9063RG Res: fxd metflm 3.9k 1% “BW LF% 3.9kQ2F
R638 A9105RG Res: fxd met flm 220k 1% UW LF¥% 22Ck2F
RE9 AQ077RG Res: fxd metflm 15k +1% UW LF% 15k Q2F .
R70 ASD01RG Res: fxd met flm 1082 21% %W LF% 100F
R71 AS077RG Res: fxd metflm 15k +1% UW LF% 15kQF
R72 A9001RG Res: fxd met flm 100 +1% UW LF% 1002F
R73, R74 not assigned
R75 A9077RG Res: fxd metflm 15k 1% UW LF% 15k F
R76 AS001RG Res: fxd metfim 100 +1% %UW LF¥% 1002F
R77 AB029RG Res: fxd metflm 15092 ES AT LF% 150QF
R78 A9069RG Res: fxd met fim 6.8k 1% UW LF% 6.8kQF
R79 A9001RG Res: fxd met flm 1002 1% uW LF% 10QF
R8O A9178RK Res: fxd metfim 10002 +0.1% %W CFA100028T1
R81 A9025RG Res: fxd metflm 10002 1% W LF% 10002F
R82 AQ001RG Res: fxd met fim 1092 +1% UW LF¥% 1002F
R83 AS077RG Res: fxd met flm 15k +1% YW LF¥% 15k QF
R84, R85 ASD01RG Res: fxd met flm 1092 +1%  UW LF¥% 100F
R86~R90 ) not assigned
R91 A9157RL Res: module 1k X 10 MRP1361 10 elements
R92 A9041RG Res: fxd metfilm 47002 1% WHBW LFY% 4700QF
R93 A9111RG Res: fxd met flm 390k$: 1% W LF¥% 390kQF
R94 A9OG1RG Res: fxd met flm  3.3k&: 1% UW LF¥% 3.3kQF
R95 A9264RK Res: fxd met flm 4k +0.1% UW CFA 4kQBT1
RS6 A9331RQ Res: fxd met flm 2.4k 20.1% UW CFA 2.4xQBT1
R97 AQ025RG Res: fxd met flm 10052 +1% kW LF% 10002F
R98~R100 not assigned
R101 AQ827RK Res: fxd met fim 1.044k2 10.1% UW CFA 1.044k$2BT1
R102 AQ025RG Res: fxd metflm 100y +1% UW LF¥% 10002F
R103, R104 AQ001RG Res: fxd met flm 102 1% YW LF% 108:F
R105, R106 A9025RG Res: fxd metflm  100Q2 +1% uUW LFY% 1000QF
R107 A9828RK Res: fxdmetflm 11602 +0.1% %W CFB 1162BT1
R108 A9001RG Res: fxd met fim 1082 1% UW LFY 1002F
R109 A9053RG Res: fxd metflm 1.5k 1% UW LF% 1.5kQF
R110 A9076RG Res: fxd met fim 13k 1% UW LF¥% 13kQF
R111 AD00tRG Res: fxd met flm 08 #1% UW LF% 1092F
R112~R114 not assigned
R115 A9112RG Res: fxd metflm 430k +1% WUW I.F% 430k F
R116 A9042RG Res: fxd metflm 51082 1% UW LF¥% 5100QF
R117 A9088RG Res: fxd metflm  43k2 1% %W LF% 43kQF
Ri118~R120 | AS073RG Res: fxd met fim  10k&2 1% UW LF% 10ks2F
R121 A9103RG Res: fxd metfim 180k 1% WW LF% 180kQ2F
c1 A9019CN Cap: fxd mica 33pF  +10% 100V DMO5C 330K1
c2 AQ005CN Cap: fxd mica 2.2pF :10% 100V DMO5C 2R2K1
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5-4. DC Input Board Ass’y (for Model 253321): B9278JF. (continued)

Item Part No. Part Name and Description Remarks
c3 A9013CN Cap: fxd mica 10pF  210% 100V DMOSC 100K
C4,C5 A9114CC Cap: fxd cer 0.1uF 50V RPE132-305F 1042560
C6, C7 A9444CA Cap: fxd Alelect 100uF $20% 35V ECEAIVUION
c8 A9254CY Cap: fxd polye fim 0.047uF 210% 50V MFL5002473K
C9,C10 A9114CC Cap: fxd cer 0.1u4F 50V RPE132-305F 104250
c11,C12 AQ445CA Cap: fxd Al elect 220uF 120% 35V ECEA1IVU22M
C13~C20 not assigned
c21 A9009CL Cap: module 1000pF X 4 EXF-P4102ZW
C22~C27 A9114CC Cap: fxd cer 0.1xF Hov RPE132-305F 104250
c28 AB367CY Cap: fxd polye flm 0.22pF  £10% 63V 553ME302-224K
c29 A9114CC Cap: fxd cer 0. 1uF 50V RPE132-305F104750
C30 A9244CY Cap: fxd polye fim 1000pF +10% 50V MFL5002-102K
c31 AB365CY Cap: fxd poiye fim 0.068uF z10% 63V 553M6302-683K
C32,C33 A9114CC Cap: fxd cer 0.1uF 50V RPE132-305F104250
C34~C39 not assigned
c40 A9114CC Cap: fxd cer 0.1uF 50V RPE132-305F 104250
Ca1 A9365CY Cap: fxd polye flm 0.068uF :10% @3V 553M6302-683K
c4z A9026CN Cap: fxd mica 120pF +10% 100V DMO5C 121K1
C43,C44 A9445CA Cap: fxd Al elect 220uF +20% 35V ECEA1VU221
C45 A924BCY Cap: fxd polye flm 4700pF £10% 50V MFL5002472K
C46 A9069CN Cap: fxd mica 560pF +10% 100V DM15C 561K1
ca7 AQ9249CY Cap: fxd polye flm 6800pF 10% S0V MFL5002-682K
c48 A9365CY Cap: fxd polye fim 0.068uF +10% 63V 553M6302-683K
49, CB0 not assigned
Cb1, Ch2 A9363CY Cap: fxd polye fim0.47uF £10% 63V 553ME302474K
C53, C54 Ag9114CC Cap: fxd cer 01uF 50V RPE132-305F 104250
C55 A9254CY Cap: fxd polye flm 0.047uF 10% S0V 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 18953
02, D3 A9150HL Diode: array MC-831
D4, Db A9302HD Diode: zener RD6.8E-B
D6 ASTSOHL Diode: array MC-931
D7, 08 A9302HD Diode: zener RD6.8E-B
D9 A9092H L Diode: module 164841
D10 not assigned
D11~D20 not assigned
D21, D11 A9150HL Diode: array MC-231
D23, D24 A9306HD Diode: zener RD10E-B
025~0D30 AQ150HL Diode: array MC-931
D31~D34 A9150HL Diode: array MC-931
IM 2533-01E

Model 2533
5-4.  DC Input Board Ass'y (for Model 253321): B9278JF. (continued)
Item Part No. Part Name and Description Remarks
Qi A9340HQ XSTR: Si NPN 28C1815-Y
Q2 AB454HQ XSTR: Si NPN 25C2690-A
Q3 A9455HQ XS8TR: SiPNP 25A1220-A
Q4~Q10 not assigned
Qit A8477HQ XSTR: SiPNP 25A865-Y
Q12 AS454HQ XSTR: Si NPN 25C2690-A
Qi3 AS452HQ XSTR: SiNPN 25C2235-Y
Q14 A9455H0O XSTR: SiPNP 28A1220-A
Q1i5, Q16 A9477HQ XSTR: SiPNP 25A965-Y
Q17 AS454HQ XSTR: SiNPN 28C2690-A
Q18 A9455HQ XSTR: SiPNP 25A1220-A
Q19, Q20 AB47TTHCQ XSTR: SiPNP 25A966-Y
an AZ452HQ XSTR: Si NPN 25C2235-Y
Q22 A9477HQ XSTR: Si PNP 25A965-Y
023 A9452HQ XSTR: Si NPN 25C2235-Y
Q24 A9477HQ XSTR: SiPNP 2SA965-Y
U1 A9105LA IC: —12V voltage regulator HPC7912H
U2 AS1D4ALA 1C: +12V voltage regulator uPC7812H
u3 A9235LA IC: analog LT1055CN8
U4 AG201LA IC: analog H1-508-5
us A9218LA 1C: analog LT1037CN8
us~U10 not assighed
Uit AQ229L A IC: analgo LT1007CN8
u1z AS2591LA IC: analog LT1013CN8
U113 AQ21BLA IC: analog LT1037CN8
ui4 AQZ59LA IC: analog LT1013CNE
uU1s A9218LA IC: analog LTi1037CNE
U16~u1i9 A9261LA IC: analeg TL317LP
uz20 not assigned
U21 A9201LA 1C: anafog HI-508-5
u22 A9220LA | IC: analag LT1007CN8
u23 A9218LA 1C: analog LT1037CN8
uz4 AQ026HL IC: NPN Darlington XSTR array pPC2004C
uz2s A9200LA IC; analeg OP-07CN8
u26 A9058LM IC: digital TC4047BP MOSs’
u27 AD192LA 1C: analog L AB393D
PC1 A9073HL Photo coupler PC5073
RL1 A9251MR Relay DS1E-S-DC12V
RL2 A9259MR Relay DS1E-8-DC5V
CN1~CN3 AG244KP Conn 5045-03A 3P
CN4 A9B41KP Conn HLEM-10S-1 1op
CN5 AD244KP Conn 5045-03A 3P .
CN& A9641KP Conn HLEM-108-1 10P
CN7Y . A9159KP Conn PS-30PA-DALT1-PN1-K 30pP
CN8~CN10 A9246KP Conn 5045-02A 2P
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5-4.  DCInput Board Ass’y (for Model 253321): B9278JF. (continued)

Item Part No. Part Name and Description Remarks
TP1~TP8 A95T74KP Test point VTC-1-1
B9278TF Sheet ass'y {1 pc)
B9278TR Plate ass'y {1 pc)
BO278TS Plate (1 pe)
B9278TT Plate {1 pc)
B9278TU Plate {1 pc)
B9278TW Bracket {1 pc)
B9278TX Bracket (1 pe}
YO304L8 Screw: M3 X 4 (18 pcs)
Y9720YA Spacer {4 pcs)
BI9278KF PWB {1 pe)

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

Schematic Diagrams and Electronic Parts List 5-156

IM 2533-01E



5—16

Schematic Diagrams and Electronic Parts List

l

TP5 Fg RAIZ{ Vrms |
1 V.IN - TVrms/macln RBIZ2{ Vrms2
4165V Ca5 iy CP-07CN csal lC57 » (R7I3<Vrms3
T 10% 0068
67 Re| RA6 L& v Arms RAI4< Arms
I i% | 10k x3 €55,056:0.1 4 D28,030 _pzB +I5V REI4{ Arms2
| TP3 +5Y 1] 5 Skxl Di4 " 15953 v s 043,044 15953 Re4 +5v RAI5¢ Arms3
l VIN  peg kishss e DER ox HE v a3 Hey,_C58 15953 030% ¥ )
1 aur |1 S S 0.1 3§ ¥043 BSD AR 19
V1 > RAZ > our W NF + 230
o ADE37JD » Res 25¢
vz Sres DISK YOI6 | ) W . Ok . rRA25C 2PCO
va > RAID m DIS, DI6 12 ] $0H csg  lpoo
ot cov 15953 ! L T1600p 225k
1 E] IJE -5V 814 -15v ~ &
| g RE7 - OVER A
525 cse uis o U oizene 2RO 0k s 2 RAZA{ 2PC2
| XRET  * LTIOS5CHa corl Leed 60 35k + |
H6 k 0sBuT Tip 033 p 3RE3: 3.9k ‘
e v . UNDER V i
» TP6 14
T Aros o, RB25¢ 2PC |
' ] 6
0.068 B
» o ] | UNDER A roooasapes
- — Scom D27D29:15953 = 2
G D5! ™ D€ 75 H5V D25k X 35y
AN AIN RIOS Xisas3 N 1 15V ,
. 5 BUF (14 AR R10S
A2 > RA! I;j i 3 T Gk D27 ™
= x J8
A3 > RBI! MR v W B o RL4 [ L ==,°g§091-§'0'2 w
ER C7T6 ¥ SV A WX x Y)
C72 NC ulo " % I +15 Y 3 r o I
Qig b l.-.[_os 2 LTiolzcne a-sikll 1Ske |ong) 6&%(,51‘ 9 13 TO.068y
X 15V cal~ Lcaz c8o 053,054 i i+ 033y~ fic
RIOS 088y Iy 033y 15953 5k G €36,C37: (p
i VWA |, c4 2 - ¢c3g D809
ui| g ¥ 8335 B3 - 15953 RAIBS W1
LTIOO7CNB 1w Wty '\']r 3 ¥08 B2 RBIE W2
AINCY) 5k° RL) J_ —(RAIT W3
4 L
i VN RIS 60 Xs _gggk
5kx g s v NC
[T%
5k c7 34 & & 1
R55¢ 2R -] ) ot utl L
10k3 S0y gty S80T Teas 633, LTiOICNS R0
H5V H5V  ia us L 5K 5 aly ' ly s
NJM4558D-SP AN c8
o, |, LM339N - U4 L -
nse Sc — hsv LTicOTCNg | 'SV u3 1 9
4 354 LTIOO7CNS RIOZ RII
DI,D2: RDB.2E-B 47034705 +3V .
§ al Cl,» 70 p mox. o
1 25¢1815-Y A p2™ DI 06,07 155237{1) 12) 1] 161,2,3
' +3V 2¥e 2vi
7]+ 13V ¢z, 100p] CI2,,390p
26 foa. 073Vezys 14 L 1 L it g%gg sV 4],
s RSO REI Gin g 3B 410 ‘[cza et Tei7 Teo AN (X) XA y ; Rzg EDS | B
2 47pllpy |Odp[Cly Iglotl-k oa !03 - |E 2 SE 4 us 8 '
5+ 2R25 |0379|53 . i MM74HCIZON
' TI5k Rz x07 -3V
By aroy [+ + L 1 v RAS< ASCOM
14 > X cgaTcio s T mio Ris RBE{ ASCOM
X 1 RI
212 PR 8.2I;.| 2 150 12k RA3S 415V
?579253 {F—n VA RB3 415 V
: -ISv -5V lczo RAG{ 415 V
HEV] |5V ggmons—v 4700p TC74HC14P 15V — RB4 +I5 V
D24 D22 RZ0 +] _%%2 RA | { AP COM
5 I t50 Tisv RBI { AP COM
D23 pz21 =15V R23 Raz< AP COM
UIO:OP-0TCN  y74.rp43e-B 22k Aot us & g9t RB2< AP COM
! -5V -ISv TC40698P T3sv RAS< -5V
D21~D24 <> . Hso® —I5 v —— RBS< -5 V
15953 wlx 1S53 RAB {-I15V
& & 6K
ASSY| B92781B | | | L L L ,
PWB | Bo278kB | B & §_§§_g§ i © N & 8 ) ) ) . ) )
o o o X o o 4 *3 [+ @
B O =3 S8 > 2] -~ E
= = 2 G0 A g 5 Dec. 1
Iz |z & 56 9% % 5 g { 9a7)

Figure 5-5a.
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RMS Board Ass’y: B9278JB Schematic Diagram.
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5-18 Schematic Diagrams and Electronic Parts List Model 2533
5-5.  RMS Board Ass’y: B9278]B. (Dec. 1987) 5-5.  RMS Board Ass’y: B9278JB. (continued)
Item Part No. Part Name and Description Remarks Item Part No. Part Name and Description Remarks
R1, R2 A9543RY Res: var cermet 2000 £20% WUW GFQB6X1 2000 R61, R62 AQ037RG Res: fxd metflm 3308 +1% W LF¥% 330:F
R3 AS348RYV Res: var cermet 10k 220% UW GFO6X1 10ks: R63 AS063RG Res: fxd met flm  3.9k&2 1% WW LF% 3.9k2F
R4 AQ2T2RYV Res: var cermet B0k  120% UW GF06X1 50kQ2 R64 AS073RG Res: fxd met fim 10k$2 1% B LF¥% 10kQF
RS AB113RG Res: fxd metflm 470k 1% UW LF% 470k2F R65 AQ053RG Res: fxd metflm 1.5k&2 1% UwW LF% 1.5kQF
R6 AS085RG Res: fxd met flm 36k2 1% UW LF% 36kQF R66, R67 A9073RG Res: fxd met flm 10Kk 1% AW L Fi 10kQF
R7, R8 A9048RG Res: fxd met flm 1k$2 1% UW LF% 1kQF R68 AS067RG Res: fxd metflm 5.6kQ 1% %W LF% B.6k$2F
R9 B9278LZ Res: module 5k X 4 " MRP1492 4 elements RG9 AD057RG Res: fxd metflm 2.2k2  #1% “W LF¥% 2.2kQF
R10 A9041RG Res: fxd met fim 4708 1% UW LF% 4705:F R70 A90B67RG Res: fxd metflm 5.6k$ 1% W“WW LF% 5.6kQF
Ri11 AQ041RG Res: fxd metfim 47002 1% %W LF% 47082F R71 A90687RG Res: fxd met flm 5.6k&2 1% %W LF¥% 5.6k2F
Ri12 A9310RN Res: fxdmetflm 25k $0.1% YW RNGOE 25k2B R72~R80 not assigned
R13 A9049RG Res: fxd met flm 1kQ 1% W LF% 1kQF
R14 A9123RQ Res: fxdmetflm  20kQ 0.1% YW RNGOR 20kB R81 AQ387RV Res: var cermet 1k £20% Yw GFOG6X1 1k&2
R15 B9278LLZ Res: module bk X 4 MRP1492 4 elements R82 A9362RV Res: var cermet 100k £20% UW GFO6X1 100k2
R16 A9142RQ Res: fxd met flm 12k2 +0.1% 1IsW RNBOR 12k2B RB3 A9097RG Res: fxdmetflm 100k 1% W LF¥% 100k F
R17 A9057RG Res: fxd metfim 2.2kQ 1% WW LF¥% 2.2k F R84 A9065RG Res: fxd metfim 4.7k} 1% YW LF% 4.7kQF
R18 A9065RG Res: fxd metflm 4.7kQ +1% LW LF% 4.7kQF R85 A9049RG Res: fxd met fim 1k 1% %W LF¥% TkQF
R19, R20 AS029RG Res: fxd met fim 16508 1% WW LF% 1500F R86 . A9022RG Res: fxd metflm 750 1% WW LF¥% 750 F
- RB7 A9078RG Res: fxd met fim 16k 1% LW LF¥% 16kQF
R21, R22 AS041RG | Res: fxdmetflm 47088 1% %W  LF%470QF s A9086RG | Res: fxdmetflm 36k  £1% %W  LF%36k0F
R23 AO0S1RG Res: fxd metflm 22k 1% UW LE% 22k2F R89 A9033RG Res: fxd metflm 22002 1% MWW LF% 220QF
R24 ASE62RK Res: fxd metflm 9.66kQ :0.1% YW  SFA 9.65kQ2BT11 RS0 A9B56RK Res: fxd metflm 20k £0.1% %W  CFA 20kQBT1
R25 AZ133RQ Res: fxd met fim 15k £0.1% sz SFA 15kﬂ.B_T1 1
R26 A9178RL Res: module 10k X 2 MRP1436 2 elements R91 ASE51RK Res: fxd met fim bk £0.1% WBW CFA 5kQBT1
R27 AS017RG Res: fxd met fim 475 1%  UW LF% 470QF R92 A9096RG Res: fxd metflm 91k +1% LW LFY MkQF
’r28 A9057RG Res: fxd metflm 2.2k§2 +1% UW LF% 2.2k F R93 AZ112RG Res: fxd metflm 430k§2 1% W LF¥% 430k F
R29 A9B56RK Res: fxd metftm 20kQ, +0.1% %W  CFA 20kQBT1 R94~R100 not assigned
R30 AIE51RK Res: fxd met flm Bk 20.1% KW CFA 5kQBT1
R101 A9387RV Res: wvar cermet 1k 220% WKW GFO6X1 1k
R31 AS033RG Res: fxd metfim 2209 1% W LF% 2200F R102 A9362RV Res: var cermet 100k +20% W GFO6X1 100k
R3? AB096RG Res: fxd met flm 91k§&: 1% WUW LFY% 91KGF R103 A9097RG Res: fxdmetfim 100k +1% WW LF¥% 100k F
R33 A9112RG Res: fxd metfim 430k 1% UW LFY% 430kQF R104 AQ065RG Res: fxd metfim 4.7k§2 1% BW LF% 4.7kQF
R34~R40 not assigned R105 AQD49RG | Res: fxdmetfim  1kQ 1% %W  LF} 1kQF
R106 AS022RG Res: fxd met fim 758 1% UW LF% 75QF
R41 A9362RV | Res: varcermet 100k  +20% %W  GFO06X1 100ks R107 AS078RG | Res: fxdmetfim  16kQ 1% %W  LF%16kQF
R42 AQ543RV | Res: varcermet 2009 $20% %W  GFO6X1 2009 R108 AS0B6RG | Res: fxdmetflm 36k #1% WW  LF% 36kaF
R43 A9113RG | Res: fxd metflm 470kQ  #1% %W  LF% 470kSF R109 AS033RG | Res: fxdmetfim 2200 1% %W  LF%220QF
Ra44 AQ008RG | Res: fxdmetflm 202  =1% %W  LF% 200F R110 A9B656RK | Res: fxd metfim  20kQ :0.1% %W  CFA 20kQBTi
R45 AGGB4RK Res: fxd met fim 11k *0.1%  UwW CFA 11kQBT1
. R111 AIB5TRK Res: fxd met flm Bk 20.1% WKW CFA Bk2BT1
R46 A9176RL Res: module bk, 10k X 3 MRP1434 4 glements R112 ASOSERG Res: fxd met fim 91k 1% W LE% 91 KS2F
R47~R50 not assigned R113 A9112RG Res: fxdmet flm 430k +1%  “UW LF% 430kaF
R51 AS050RG Res: fxd metfim 1.1k& 1% %W LF% 1.1k2F c1 A9024CV Cap: var cer 700F  max. ECE-1ZW70P4a0
R52 A9077RG | Res: fxd metflm  15k§2 1% WW  LF% 15kQF c2 A9025CN | Cap: fxd mica 100pF  £10% 100V DMOSC 101K1
R53, R4 A90B1RG Res: fxd metflm 3.3k 1% UW { F% 3.3kQF C3~C10 A9114CC Cap: fxdcer 0.1uF 50V RPE132-305F 104250
R55, R56 A9073RG Res: fxd metflm 10k 1% W LF% 10kQF
R57 AS077RG Res: fxdmetflm 15k 1% UwW LF% 16kQF c11,¢12 A9371CY Cap: fxd polye flm 1uF  +10% 350V 553M5002 105K
R58 A90B0RG Res: fxdmetfim 1.1k £1% W LF¥% 1.1kQF ci13 AS033CN Cap: fxd mica 390pF +10% 100V DMOSC 391K 1
RS9, R60 A061RG Res: fxd met flm  3.3k§2 LR A LF% 3.3kQF C14,Ci5 A9114CC Cap: fxdcer 0.1uF 50V RPE132-305F104250
C16 A9233CT Cap: fxd Taelect 1uF 35V CS90E-1V-1R0O00-R58
C17,C18 AS8114CC Cap: fxdcer Q.1uF 50V RPE132-305F104250
IM 2533-01E
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5-5.  RMS Board Ass’y: B9278]JB. (continued)

Schematic Diagrams and Electronic Parts List

5-5. RMS Board Ass'y: B9278IB. (continued)

5-19

ftem Part No. Part Name and Description Remarks
ci9 A9233CT Cap: fxd Taelect 1pF 3bV CSS0E-1V-1RO00-R58
Cc20 AG248CY Cap: fxd polye flm 4700pF +10% 50V MFL5002-472K
c2 AQ229CY Cap: fxd polye flm 0.1xF  +10% 100V ECQ-E 1104KZ
c22 AS233CT Cap: fxd Taelect 1uF 35v CS90E-1V-1R000-R58
C23,C24 A9290CA Cap: fxd Alelect 4.7uF 35v ECEA1VS4R7R’
C25~C28 A91i4CC Cap: fxd cer 0.1uF 50V RPE132-305F104Z50
Cc29 A9244CY Cap: fxd polye film 1000pF *10% 50V MFL5002-102K
Cc30 A9114CC Cap: fxd cer 0.1uF 50V RPE132-305F 104250
c3 A9286CY Cap: fxd polye flm 0.068ufF 210% 50V MFL5002-683K
C32,C33 A9368CY Cap: fxd polye flm0.33uF 10% B3V 553M6302 334K
Cc34 A9370CY Cap: fxd polye fim0.68uF £10% 50V 553M5002 684K
C35 A9371CY Cap: fxd polye flm  1uF  *10% 50V 553M5002 105K
€36, C37 A9114CC Cap: fxd cer 0.1uF 50V RPE132-305F 104250
C38 AQ244CY Cap: fxd polye fim 1000pF 10% 50V MFL5002-102K
c39 AB028CN Cap: fxd mica 180pF +10% 100V DMO5C 181K1
C40 not assigned
ca1~Ca4 A9114CC Cap: fxd cer O0.1uF 50V RPE132-305F1042Z50
C45, C46 A9371CY Cap: fxd polye fim  1uF  £10% 50V 553M5002 105K
C47~C50 not assigned
C51, C52 A9114CC Cap: fxd cer 0.1uF 50V RPE132-305F104250
CB3, CH4 A9371CY Cap: fxdpolye flm  1uF 210% S0V 553M5002 105K
C55, C56 A9114CC Cap: fxd cer 0.1uF 50V RPE132-305F104250
Cc57 AD256CY Cap: fxd polye flm 0.068F +10% 50V MFL5002-683K
C58 A9368CY Cap: fxdpolye fim0.33uF £10% 63V 553MB302 334K
€59 A9244CY Cap: fxd polye flm 1000pF 210% 50V MFL5002-102K
Cce0 A9368CY Cap: fxd polye flm 0.33uF +10% 63V S553M6302 334K
c61 AS370CY Cap: fxd polye fim0.68uF +10% 50V 553M5002 684K
c62 A9371CY Cap: fxdpolyeflm 1uF +10% 50V 553M5002 105K
C63~C70 not assigned
C71,C72 AS114CC Cap: fxdcer 0.1uF 50V RPE132-305F104250
C73,C74 AS371CY Cap: fxd polye fim  1pgF  310% 50V 553M5002 105K
C75,C76 A9114CC Cap: fxdcer 0. 1uF 50V RPE132-305F 104250
c77 ADZEECY Cap: fxd polye fim 0.068uF +10% S0V MFLE5002-683K
c78 AS368CY Cap: fxd polye fim0.33uF £10% 63V 553M6302 334K
c79 AQ244CY Cap: fxd polye flm 1000pF £10% 50V MFL5002-102K
c80 A9368CY Cap: fxd polye fimO33uF +10% 63V 553M6302 334K
ca1 AQ370CY Cap: fxdpolye fim0.68uF +10% 50V 553MS5002 684K
c82 AS3T7ICY Cap: fxd polye flm 1uF  +10% 50V 553MB5002 105K
C83~C90 not assigned
C91, CO92 A9335CA Cap: fxd Alelect  33uF 35v ECEA1VS330R
D1, D2 A9304HD Diode: zener RD8.2E-B
D3, D4 A9248HD Diode: Si 15953
D5 A9229HD Diode: zener RD4.7E-B
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item Part No. Part Name and Description Remarks
D6, D7 A9362HD Diode: Schottky 155237(1)
D8, D2 A9248HD Diode: Si 15953
D10 not assigned
D11~D16 AD9248HD Diode: Si 15953
D17~D20 not assigned
D21~D30 AQ248HD Diode: Si 15953
D31, D32 A9248HD Diode: Si 18953
D33~D40 nota ssigned
D41~D44 A9248HD Diode: Si 15953
D45~D50 not assigned
051~D54 A9248HD Diode: Si 18953
Db5~DE0 not assigned
D81 A9248HD Diode: Si 15953
D62~D70 not assigned
D7, D72 A9248HD Diode: Si 159563
D73,D74 A9180HD Diode: zener RD4.3E-B
a1 AG340HQ XSTR: Si NPN 25C1815-Y
Q2 A9338HQ XSTR: SiPNP 25A1015-Y
Q3,04 A9340CHQ XSTR: Si NPN 28C1815-Y
u AQ229L A IC: analog LT1007CNS8
U2 AS173LA IC: analog SD5000N
U3, u4 AQ229LA 1C: analog LT1007CNS8
us A9027LN I1C: digital MM74HC139N CMOS
uUe A9218LA 1C: analog LT1037CN8
u7 AS0B61.N IC: digital TC74HC14P CMOS
us AQ075LM fC: digital TCAOG9BP MOS
ug A9195LA 1C: analog NJM4A558D-5P
(B ]4] AS200LA IC: analog OP-07CN
uU1i A9188LA IC: analog LT1012CN8
Uz A9200LA IC: analog OP-07CN
V13 A9235LA IC: analog LT1055CN8
14, U115 A9019LA iC: analog LM338N
u16 AS026LE 1C: RMS-DC converter ADB37JD
u1l7 A9188BLA 1C: analog LT1012CNS
uis A9026LE IC: RMS-DC converter ADE37JD
u18 AD188LA IC: analog LT1012CNS
RL1 AI260MR Relay ' DS2E-§-DC5V
RL2 A9259MR Relay DS1E-S-DC5V
RL3, RL4 A926CMR Relay DS2E-8-DC5V
CN1 - A9708KP Conn. PCN10A-64P-2.54D8 64P
TP1~TP6 A9574KT Test point VTC-11
B9278KB PWB {1 pc)
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Figure 5-6b. A/D Converter Board Ass’y: B9278JV Components Location Diagram.
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5-6. A/D Converter Board Ass’y: B9278JV.

Schematic Diagrams and Electronic Parts List

- {Dec. 1987}
Item Part No. Part Name and Description Remarks
R1 A9130RL Res: module 220 5% WUW RKC%B4S 2251) 4 elements
R2~R10 not assigned
R11~R18 not assigned
R19 A9043RL Res: module 470t 5% YW RKC!, B4 4.7k$2) 4 elements
R20 A9073RG Res: fxd metflm  10k$2 +1%  WUW LF% 10kGF
R21~R23 ADO73RG Res: fxd metflm 10k 1% %W LF¥% 10kQF
R24 AS06BRG Res: fxd metflm 4.7kQ2 +1% UW LF% 4.7k QF
R25 A9026RG Res: fxd metflm 10082 1%  UW LF 1000F
R26 A9081RG Res: fxd met flm 22k 1% VW LF% 2ZkQF
R27 A90C1RG Res: fxd met fim 100 1% UW LF% 1002F
R28 AS043RL Res: module 4.7k £5% YW RKC'{, B4 4.7kstd 4 elements
R29 AS387RV Res: var cermet ik £20% wWW GFO6X1 1kf2
R30 A9271RV Res: ver cermet 20k +20% WW GFO6X1 20k
R31 A9387RV Res: ver cermet 1k £20% UW GF06X1 1k2
R32 AS271RV Res: ver cermet 202 +20% W GF06X1 20k
R33 A93B7RV Res: ver cermet 1k +£20% %W GF06X1 1kQ2
R34 A9271RV Res: wver cermet 20k £20% uw GF0B6X1 20k
R35 A9348RV Res: ver cermet 10k2  +20% uW GFOBX1 10k
R36 ASE59RK Res: fxd metflm 74.5k2 +0,1% %W CFA 74.5k0QBT1
R37 AQ086RG Res: fxd met fim 36k 1% %W LF% 36kQF
R38 ABOR7RG Res: fxd metflm 100k%2 1% BW LF¥ 100kQF
R39 A9025RG Res: fxd metfim 10052 1% BW LFY% 1005tF
R40 AB081RG Res: fxd met fim 22k 1% YW LF% 22kQF
R41 A9073RG Res: fxd met fim 10k £1% YW LF% 10kQF
Ra42 A9725RK Res: fxd metflm 50k} +0,1% %W CFA BOkQBT1
R43 A9033RG Res: fxd met fim 2200 1% YW LF% 220QF
R44 AZ089RG Res: fxd metflm  47kQ2 1% UW LF 47k QF
R45 AIBSORK Res: fxd metflm 74.5k2 +0.1% LW CFA 745k22BT1
R48 A9086RG Res: fxd met fim 36k 1% UW LF¥% 36kQF
R47 A9097RG Res: fxd metflm 100kQ 1% %W LF% 100kQF
R48 AQ025RG Res: fxd met fim 10052 1% W“WW LF% 10082 F
R49 A90B1RG Res: fxd metflm 22k 1% %W LF% 22k2F
R50 A90Q73RG Res: fxd met fim 10k +1% %W LF¥% 10kQF
R51 A9725RK Res: fxd metflm 50k 0.1% UW CFA 50k$2BT1
R52 A9033RG Res: fxd met fim 2208 1% “UW LF% 22002F
R53 A9089RG Res: fxd metflm 472 1% %W LF¥% 47k QF
RS54 A9025RG Res: fxd met flm 1000 1% W LF¥% 100QF
R55B A9086RG Res: fxd metflm 36k2 1% uUW LF¥% 36kQF
R56 AS025RG Res: fxd metflm 10082 1% %W LF% 100QF
R57 AQ097RG Res: fxd metflm 100k& 1% YW LF¥% 100k F
RE8 ASBEIRK Res: fxd metflm 745k 20.1% UW CFA 74 5kQBT1
R&8 AS051RG Res: fxd metflm 1.2k 1%  WW LF% 1.2kQF
R60 AZS083RG Res: fxd metflm  27k$2 +1% UW LF% 27kQF
R61 AQ083RG Res: fxd met flm 27k02 1% YW LF¥% 27xQF
R62 A9051RG Res: fxd metflm 1.2k 1% UW LF% 1.2kQF
R63 AQ0B1RG Res: fxd met flm 22k2 1% UW LF¥% 22kQF

IM 2533-01E

5-6.  A/D Converter Board Ass’y: B9278JV. (continued)

Model 2533

Item Part No. Part Name and Description Remarks

R64 AS073RG Res: fxd metfim  10k& 1% uUW LF% 10k2F

R&5 A9725RK Res: fxd metflm 50k $0.1% u“W CFA 50k2BT1

RE6 AS033RG Res: fxd metflm 2200 1%  UW LF% 2200F

R67 AS0B9RG Res: fxd metflm  47k$ 1% UW LF¥% 47k QF

c1 AQ9355CA Cap: fxd Al elect  220pF 16V ECEA1CS221R

c2 A9025CN Cap: fxd mica 100pF  +10% 100V pMOSC 101K1

C3~C10 A9114CC Cap: fxd cer Q. 1uF 50V RPE132-305F104250

c1 A9231CY Cap: fxd polye fim0.22uF £10% 100V ECQ-E 1224KZ

ci2 AQ371CY Cap: fxd polye flm  1pgF  £10% 50V 553M5002 105K

C13,C14 A9114CC Cap: fxd cer 0.1uF 50V RPE132-305F 104250

C15 AQ231CY Cap: fxd polye fim0.22uF £10% 100V ECO-E 1224KZ

C186,C17 A9371CY Cab: fxd polye flm  1uF  £10% 50V 553M5002 105K

Cc18 AB231CY Cap: fxd polye im0.22uF  £10% 100V ECQ-E 1224KZ

€19, C20 A9335CA Cap: fxd Al elect 33uF 35v ECEA1TVSE330R

o2 A9244CY Cap: fxd polye film 1000pF +10% 5OV MFL5002-102K

c22 A9114CC Cap: fxd cer 0.1uF 50V RPE132-305F104250

C23~C25 not assigned

C26 A9114CC Cap: fxd cer G uF 50V RPE132-305F104Z50

C27~C29 . not assighed

30 A9114CC Cap: fxd cer 0,1uF 50V RPE132-305F104Z50

L1 A9100MC Filter ZBF253D-01

L2, L3

t4 ADS100MC Filter ZBF2530D-01 not assigned

L5, L6

L7 A9160MC Filter ZBF253D-01 not assigned

L8~L10 not assigned
not assigned

L11 Ag100MC Filter ZBF253D-01

Li2~14 not assigned

L15 A9100MC Filter ZBF253D-M

L16~L18 not assigned

L19, L20 A9100MC Filter ZBF253D-01

L21~L23 AZ100MC Filter ZBF253D-01

D1~D3 A9248HD Diode: Si 15953

D4, DS A9307HD Diode: zener RD11E-B

D6, D7 AQ9248HD Diade: Si 15953

D8, D2 A9307HD Diode: zener RD11E-B

D10 A9248HD Diade: Si 18953

D11 A9248HD Diode: Si 15953

D12, D13 A9307HD Dicde: zener RD11E-B

Di4 A9305HD Dicde: zener RDY.1E-B

D15 A9248HD Diode: Si 18953

Q1~04 AQ340HQ XSTR: SiNPN 23C1815-Y

Qa5 AS33BHQ XSTR: SiPNP 25A1015-Y

U1 ASOB9LN IC: digital MM74HC393N CMOS

Uz, U3 AQ014LN IC: digital MM74HC74N chMos
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5-6.  A/D Converter Board Ass’y: B9278JV. (continued)

item Part No. Part Name and Description Remarks

U4, Us AS004LN 1C: digital MM74HCOBN CMOS
us A9069LN IC: digital MM74HC393N CMOS
L7 AB007LN - IC: digital MM74HC14N CMOS
us AS003LN IC: digital MM74HCO4N CMOs
us AQC04LN IC: digital MM74HCO8N cMO$
u10 A9068LN IC: digital MM74HC 390N CMOS
U1l A9002LN iC: digital MM74HCO2N CMOS
U12,U13 A9033LE IC: PWM A/D converter uPCB814D-4 MOS
u14 A9032LE IC: PWM A/SD converter wPCH14D-2 MOS
CN1 A9709KP Conn. PCN10A-32P-2,54D8 32pP
CN2 A9708KP Conn. PCN10A-64P-2.54D8 64P
CN3 A9B37KC Conn. B7LE-40260-7700-D12 36P
TP1~TP5 AIST74KP Test point VTC-1-1

Ba2780DX Plate {1 pe)

Y9308LE Screw: M3 X 8 (2 pes)

Y9310J8 Screw: M3 X 10 (2 pes)

89278KD PWB
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Figure 5-7a.
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Figure 5-7b. Display Control Board Ass’y: B9278JRB Components Location Diagram.
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5-26 Schematic Diagrams and Electronic Parts List

5-7.  Display Control Board Ass’y: B9278JH.

{Dec. 1987)
[tem Part No. Part Name and Description Remarks
R1~R4 A9118RL Res: module 4700 5% UW RKCUB4S 47052) 4 elements
RS AS071RL Res: module 22k 5% W RK'/, B8 22k82J 8 elements
R6 AS081RG Res: fxd met film 22k 1% UW LF% 22kQF
R7.R8 A90T1RL Res: module 22kt 5% LW RK!{ B8 22kn2J 8 elements
R9, R10 AST11RL Res: module 1k$2 5% UW RKC¥%B4S 1k 4 elements
R11 AS071RL Res: module 22kQ 5% LW RK!/, B8 22kQJ 8 elements
R12~R15 A9118RL. Res: module 4708 5% WUW RKCY%B4S 47052 4 elements
R16, R17 AS111RL Res: module 1k 5% UW RKC%B4S 1k2J 4 elements
R18 A9081RG Res! fxd metflm 22k} 1%  WUW LF¥% 22kQF
R19 AS07IRL Res: module 22k +5% 1.I,W RK‘Ia B8 22kt 8 elements
c1,C2 AS114CC Cap: fxdcer 0.1uF T80V RPE132-305F104Z50
C3 A9343CA Cap: fxd Alelect 470uF 16V ECEB1CS471R
o2 AS114CC Cap: fxdcer 0.1uF 50V RPE132-305F104Z50
Cc5 A9343CA Cap: fxd Al elect 470uF i6v ECEB1CS471R
C6~C8 Ag114CC Cap: fxd cer Q.1uF 50V RPE132-305F104250
c9 A9343CA Cap: fxd Alelect 470uF 16V ECEBICS471R
c10 A8114CC Cap: fxd cer 0.1uF 50v RPE132-305F104Z50
C11 A9114CC Cap: fxd cer 0.1uF 50v RPE132-305F104250
Q1~Q10 A94T7THQ X5TR: SiPNP 25A96%
Q11~Q16 A9477HQ XS8TR: SiPNP 25A965
ul,u2 A9145LM LSI: programmable display controller uPD8279C-5 MOS
U3 A9003LN 1C: digital MM74HCO4N CMOSs
u4 AS011LN I1C: digita! MM74HC32ZN CMOS
us A90B2LN 1C: digital MM74HC365N CMOS
us A9003LN IC: digital MM74HC04N CMOS
u7 AQOB2LN IC: digital MM74HC245N CMOS
;] AS081LN IC: digital MM74HC273N CMOS
ua AQ0Z6LN IC: digital MM74HC138N CMOS
uio AS084LN IC: digital MM74HC4514N CMOS
unl AS047LN I1C: digital MM74HC240N CMOS
ut2 ASOB4LN IC: digital MM74HCA514N CMOS
ui3 AS047LN 1C: digital MM74HC240N cCMOS
Ui4~J20 A9131HL XSTR: array STA404A
u21 AS131THL XSTR: array STA404A
CN1 AQT70BKP Conn, PCN10A-64P-2.54DS 64P
CNZ2 AD114KP Conn. PS40PA-DALT1PNI-K 40P
CN3 AQ159KP Conn, PS-30PA-DALT1-PN1-K 30P
B9278KH PWB {1 pc}
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) SEZ ; Figure 5-8a. CPU Board Ass’y: B9278JJ Schematic Diagram (1/2).
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Figure 5-8b. CPU Board Ass’y: B9278JJ Schematic Diagram (2/2).
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Figure 5-8¢. CPU Board Ass’y: B92781F Components Location Diagram.
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5—30 Schematic Diagrams and Electronic Parts List

5-8. CPU Board Ass’y: B9278JJ.

(Dec. 1987}
Item Part No. Part Name and Description Remarks
R1 AY9049RG Res: fxd met flm 1k 1% WW LF% 1kSF
R2 A9081RG Res: fxd met flm 22k 1% UW LF% 22kQF
R3 AS097RG Res: fxd met flm 100k$2 1%  UW LF¥% 100kQF
R4 A9076RG Res: fxd met fim 13k$2 1% %W LF% 13k8F
R5 AS057RG Res: fxd metflm 2.2kQ2 1% UW LF% 2.2kQF
RG, R7 ASO70RL Res: module 47k 5% YW RK'/,B8 4.7k02J 8 elements
R8 ASO22RL Res: module 1k 5% W RKY/, B8 1k§J 8 elements
R9 AS071RL Res: module 22k 5% 'l,W RK’I, B8 22kf2) 8 elements
R10 AB108RG Res: fxd metflm 300k 1% U“UW LFY% 300k2F
R11 A9049RG Res: fxd met flm ikQ 1% UW LF¥% 1kQF
R12, Ri3 AQ071RL Res: module 22k 5% YW RK!/ B8 22kQ2J) 8 elements
C1,C2 A9354CA Cap: fxd Alelect 100uF 168V ECEA1CS101R
C3~C10 A9114CC Cap: fxd cer 0.1pF 50V RPE132-305F104Z50
C11~C18 A9114CC Cap: fxd cer 0.1uF 50v RPE132-305F 104250
D1 A9248HD Diode: Si 18953
02,03 A9392HD Diode: Schottky $183M
D4 A9248HD Diode: Si 15953
u1 A9030LC LSI: CPU MSMBOCSEA
Uz AS9577LB IC: digital TL7700CP
U3 AS007LN IC: digital MM74HC14N CMOS
u4, us AZ062LN 1C: digital MM74HC365N CMOS
(S]] A9001 1IN 1C: digital MM74HCOON CMOS
Uz AY031LN IC: digital MM74HC154N’ CMOS
ug AS052LN IC: digital MM74HC245N CMOSs
U9 A9075ILN IC: digital MM74HCS73N CMOS
u1o AS055LC LSI: interrupt control unit uPD71059C
U1t A9047LN IC: digital MM74HC240N CMOS
U112, u13 A9052L.C LSI: programmable tin:er, counter pPD71054C
(U4} B9278NA LSl: ROM ass'y (PD27C2560-20) PGM'd
Ui1s not assigned
u16 AS051LC LSI: parallel interface pPD71055C
17 AS051LN 1C: digital MM74HC244N CMOS
u13 A90271LN 1C: digital MM74HC139N - CMOS
u19 A9031LD LS1: memory {SRAM) HM6264LP-15
u20 AS051LC LSl: parallel interface #PD710585C
u21 AS051TI.N IC: digital MM74HC244N CMOS
CN1, CN2 AQ708KP Conn. PCN10A-64P-2.54D8
SWi1 A9130$S Sw: DIP DNP-4 4 egiernents
X1 A9T05EX Quartz resonator 6MHz LAVBeMO00-02CG
A9STISKC IC socket {2 pos) DICF-28A for U4, U115
A9576KC I1C socket {1 pc} DICF-40A for U1
B9278K) PWB {1 pc)

Note: U14 is not included in the components of this ass’y.
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Figure 5-9a. Power Supply Board Ass’y (for Model 253311): B9278IM Schematic Diagram.
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5—32  Schematic Diagrams and Electronic Parts List Model 2533
5-9.  Power Supply Board Ass’y (for Model 253311): B9278JM. (Dec. 1987)
Item Part No. . Part Name and Description Remarks
Ri AQ045AG | Res: fxdmetfim 68002 1% %W  LFY% 680QF
R2 AS073RG | Res: fxdmetfim 10k $1% %W  LFY% 10kS2F
R3 AS113RG | Res: fxdmetflm 470k,  +1% %W  LF%470kRF
R4 A9080RG Res: fxd metfim .20k +1%  uW LF% 20kiF
RS A9Q7IRG Res: fxd met fim 18kt 1% AW LFY% 18k52F
As A9097RG | Res: fxd metflm 100k  +1% %W  LF% 100kQF
-I5v A.GND +5V +5v D.GND R7 AI009RG Res: fxd met flm 2258 1% WwW ILF}% 220F
CNi 5 @15 @TPa @13 @TP2|RIS PO , RS A9033RG | Res: fxdmetflm 2200 1% %W  LF% 2209F
Ql - + ~ O — & . Y Y%
lj Ul S 2e 02t 2 nyg 2 uz e R9 A9049RG | Res: fxd metflm 1kQ  £1% %W  LF% 1kQF
f I.Ll I I I I I 1 I I , 7524 | T I T CN3 R10 AQ065RG | Res: fxdmetflm 4.7k2  +1% %W  LF%4.7kQF
z W T T TS W
CN2 4 '3 N T i) < N oy © |
10 x & « < R11~R13 AQD65RG | Res: fxdmetflm 4.7kQ  +1% %W  LF% 4.7kQF
+ + + cNa R14 AQ0SERG | Res: fxdmet fim  33kf2  21% %W  LF% 33kQF
+ | R15 A9065RG Res: fxdmetfim 4.7k 1% %W  LF%4.7k0F
L] R16 A9270RV Res: var cermet 50002 +20% %W GFO621 2000
O——HJﬂ 03 ci A9244CY Cap: fxd polye flm 1000pF £10% 50V MFL5002-102K
O—id D2 - + c2 A9351CA Cap: fxd Alelect  22uF 35V ECEATVS220R
E_._i’_l &l Q3 C3~C5 A9250CY | Cap: fxdpolye flm 0.01uF  +10% 50V MFLS002-103K
I 2 C6, C7 AO373CA | Cap: ixd Alelect 220uF 35V ECEA1VS221R
16315 14315 1010 D4 CB~C10 AS425CA Cap: fxd Al elect 2200uF 25V KME25VB2200
| 4 3 8 €11,C12 A9353CA | Cap: fxd Al elect 2200uF 35V ECEA1VS222R
c13 AS406CA Cap: fxd Al elect 6800uF 35V ECES1VUBE2M
+ L1 AQ0B4EC Inductor SKC-103
+ + | 2 D1, D2 A9236HD | Diode: Si F14A
D3 AQ38BHD Dicde: zener S5S3M
D5 D4, DS A9115HL Diode: module 4G4RA1 400V, 4A
4q 3
Qi A2340HQ | XSTR: Si NPN 28C1815-Y
SUPPLY ASSY B9278JM Q2 A9338HQ | XSTR: SiPNP 2SA1015-Y
Q3 AZ401HQ | XSTR: SiPNP 2SAT010-L
{Dec. 1987) .
Ut AQO8ELA IC: analog uPC271C
U2 AIT15LA tC: analog HA17624P
u3 AQ074LA IC: —15V voltage regulator uPCi6315H
U4 AS073LA IC: +15V voltage regulator uPC143156H
cN1 AQ244KP Conn 5045-03A
CN2 AQ447KP Conn 5281-10A
CN3 AG244KP Cann 5045-03A
CN4 AS462KP Conn 5281-8A
TP1~TP5 AG574KP Test point VTC-1-1
A9168KH Heat sink (3 pes) MC 245A-2M3 for 3, U3, U4
Y9410XH | Stud {2 pes)
Y9406LB Screw : Mdx6 (2 pes)
Figure 5-9b. Power Supply Board Ass’y (for Model 253311): B9278JM Components Location Diagram. - B9278KM | PWE (1 pe)
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Figure 5-10a. Power Supply Board Ass’y (for Model 253321): B9278JN Schematic Diagram.
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5-10. Power Supply Board Ass’y (for Model 253321): B9278IJN. (Dec. 1987)
Item Part No. . Part Name and Description Remarks
R1 A9065RG | Res: fxd metflm 4.7k =1% %W  LF%4.7kOF
R2 AQ270RV Res: var cermet 50002 +20% MW GF06X1 50002
R3 A9DB5RG | Res: fxd metflm 47kQ  #1% %W  LF% 4.7kQF
R4 A9045RG | Res: fxd metflm 6800 +1% YW  LF% 680QF
R5 A9113RG | Res: fxd metfim 470kQ 1% XW  LF% 470kQF
. R6 A9073RG | Res: fxdmetflm 10kQ  =1% %W  LF% 10kSF
CN1 +15-15 A-COM +5 D-COM + _ POWER ASSY B9278IN R7 AS079RG | Res: fxdmetflm  18kQe  £1% %W  LF% 18kQF
2990 00 R2 e RS AQDSORG | Res: fxdmetflm  20kQ  +1% %W  LF% 20kQF
1 RI="1 11 Izl R9 A9097RG Res: fxd metfilm 100k 1% %W LF% 100kQF
+ - 4F = 07 n~awme  CN4
CN2 @ cz prk o g R10 AS009RG | Res: fxdmetflm 220 1% %W  LF%220F
10 L1 | U2 1 2 .
D1 HA17524 CNS R11 A9049RG Res: fxd met fim 1k 1% WW LF%4 1kQF
+ + + + 5% g D2 1 R12 A9033RG | Res: fxdmetfim 22002 1% %W  LF% 2200F
oy il R13~R15 A9065RG | Res: fxdmetfim 4.7xfi 1% %W  LF%4.7kQF
o LI LLTT, 3
~ 3 EEEEEE + D3 - R16 AS085RG Res: fxd metflm  33kQ 1% LW LF% 33kQF
pas U e R17 A9506RA | Res: fxd ww 0.1 :10% 2W  ERW-2PKR10
i )
L + R18~R20 not assigned
TiLI
+ + + + caN
—N oy o TL
IS U4 n R21 A9061RG | Res: fxdmetflim 3.3kQ  +1% %W  LF% 3.3kQF
g_.l.r 111 J; R22 AS079RG | Res: fxdmetfim 18k £1% %W  LF% 18kQF
+ © 8 g va ) R23 AS076RG Res: fxd metflm 13k 1% WW LF% 13k2F
neo @O S 11T & el + 8 R24 A9101RG | Res: fxdmetfim 150kQ  =1% %W  LF% 150k§F
1 5E §= OTgw ' L/g /o CNB
g0 o E?E S us 9 N R25, R26 A9025RG | Res: fxd metflm  100Q  +1% %W  LF% 1000F
NS Lap fLo iD ID 1= ! R27 A9101RG | Res: fxd metfim 150kQ  +1% %W  LE% 150kQF
(3]
N ~ .
[l:|1 + c oo g} &, L2 b 204 R28~R30 not assigned
e zf o =8 880% .
IF Dl:ﬂng C?TDOIS + + R31 A2051RG | Res: fxd metflm 1.2kf.  +1% %W  LF% 1.2k0F
. R32 A9073RG Res: fxd met fim 10k 1% %W LF% 10kQF
1x L3 | @3 i DB R33 AB037RG | Res: fxdmetflm 3300  +1% %W  LF% 330QF
28 o 83 83 R34 A9001RG | Res: fxdmetflm 100 1% %W  LF% 10QF
4+ piz —%© = == ml = | % I%i R35 A9060RG | Res: fxdmetfim  3kQ 1% %W  LF% 3kQF
= o = R36 AQD49RG | Res: fxdmetflm  1kQ  21% %W  LF% 1kQF
R37, R38 AQ037RG Res: fxd metfim 3300 1% %W LF% 33082F
(Dec. 1987} R32 AS001RG | Res: fxd metfim 108 1% WuW LF¥% 100F
R40 . not assigned
R41 AQDBERG | Res: fxdmetflm 1.8kQ  £1% %W  LF% 1.8kQF
R42 ASDTERG | Res: ixd metflm 12k 1% %W  LF% 12kQF
R43 ASOTTRG | Res: fxd metflm 15k 1% ¥W  LF% 15kQF
R44 AS055RG | Res: fxd metflm 1.8ke 1% YW  LF% 1.8kQF
R45 A9075RG | Res: fxd metflm 12k 1% 4W  LF% 12kQF
R46 A9QTTIRG Res: fxd met flm 15kQ2 +*1% UwW LF¥% 15kQF
R47, R48 AS025RG | Res: fxd metflm 1008 £1% %W  LF% 100QF
R49, R50 A9063RG | Res: fxd metflm 3.9k +1% MW  LF% 3.9kQF
R51, R52 A9208RK | Res: fxd metflm 0.33Q 5% %W  ERX-12ANJ0.330
C1 AZ406CA Cap: fxd Al elect 6800uF +20% 35V ECES1VUEG8ZM
c2 A9250CY | Cap: fxd polye flm0.01xF  +10% 50V MFL5002-103K
Cc3 AJ244CY Cap: fxd polye fim 1000pF +10% 50V MFL5002-102K
c4 AD441CA | Cap: fxd Alelect  22uF +20% 35V  ECEA1VU220
. . :f X 109 FL5002-103K
Figure 5-10b, Power Supply Board Ass’y (for Model 253321): B9278JN Components Location Diagram. €S, C6 A9250CY Cap: fxdpolye fim0.01.F  x10% 50V MFL

IM 2633-01E

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Schematic Diagrams and Electronic Parts List 5-356

Model 2533
5-10.  Power Supply Board Ass’y {for Model 253321): B9278IN. (continued)
{tem Part No. Part Name and Description Remarks
c7~C9 A9425CA Cap: fxd Al elect 2200uf 220% 25V KME25V 82200
c10 not assigned
c1 AQ248CY Cap: fxd polye flm 4700pF £10% 50V MFL5002-472K
C12,C13 A9245CY Cap: fxd polye flm 15060pF :10% 50V MFL5002-152K
c14 AQ449CA Cap: fxd Al elect 2200uF £20% 35V ECEA1VU222
c15 AD445CA Cap: fxd Al elect 220uF :20% 35V ECEA1VU22
c16 A2449CA Cap: fxd Al elect 2200uF +20% 35V ECEA1VU222
c17 AD445CA Cap: fxd Alelect 220uF +20% 35V ECEATVU221
c18~C20 not assigned
€21, C22 A9445CA Cap: fxd Alelect 220uF 220% 35V ECEA1VU22
C23,C24 A9449CA Cap: fxd Al elect 2200uF 220% 35V ECEA1VU222
€25, C26 A9251CY Cap: fxd polye flm 0.015uF +10% 50V MFL5002-153K
C27,C28 A9418CA Cap: fxd Al elect 2200uF £20% 16V KME 16v 82200
€29, C30 A9114CC Cap: fxd cer 0.1:F 50V RPE132-305F104Z50
L1 A90B4EC Inductor 100pH BA SKC-103
L2, L3 A9043ML Inductor 10uH 1A AF-012
L4,15 AQ013ML Inudctor 26uH 2A SN-85-300
D1 A9385HD Diode: zener S553M SA/30V
D2 A9115HL Diode: module 4G4B41
D3 A9092HL Diode: module 1G4B41
D4, DS AQ3I02HD Diode: zener RDG.8E-B
D6, D7 A9150HL Diode: array MC-921
D8, D8 A930ZHD Diode: zener RD6.8E-B
D10 A9392HD Diode: zener S$1S3M 1A/30V
D11 A9392HD Diode: zener 5153M 1A/30 V
D12 A9092HL Diode: module 1G4B41
Q1 A9340HO XS5TR: SiNPN 25C1815-Y
Qz2 AS338HQ XSTR: SiPNP 2S5A1015-Y
as A9452ZHQ XSTR: SiNPN 25C2235-Y
Q4 A9477HC XSTR: SiPNP 25A965-Y
Qa5 A9287HCQ XSTR: Si NPN 25D1268-P
Q6 A9477HQ XSTR: SiPNP 25A965-Y
Q7 A9452HQ XSTR: Si NPN 28C2235-Y
Qs, Q9 A9334HQ XSTR: SiPNP 258943-P
Qio not assigned
Qn A9338HQ XSTR: Si PNP 28A1015-Y
Q12 A9340HC XSTR: Si NPN 25C1815-Y
93] AS085LA IC: analog uPC271C
uz2 A9115LA 1C: analog HA17524P
u3 A9Z219LA IC: analog LF412CN
U4 A9082LA IC: analog uPCA558C
us AS192LA IC: analog LAG393D
us AG104LA 1C: +12 V voltage regulator uPC7812H
u7 A9105LA 1C: =12 V voltage regulater uPC7912H

5-10.  Power Supply Board Ass’y (for Model 253321): B9278JN. (continued)
Item Part No. Part Name and Description Remarks
CN1 A9244KP Conn 5045-03A 3P
CN2 AZ447KP Conn 5281-10A 10P
CN3 A9246KP Conn 5045-02A 2p
CN4 AQ244KP Conn 5045-03A 3P
CN5 A9462KP Conn 5281-08A 8P
CNE6 AS460KP Conn 5281-03A 3P
TP1~TP5 AQ574KP Test point VTC-1-1
B9278UA Plate {1 pe}
BO278UB Plate {1 pc)
Y9304LS Screw: M3X 4 {10 pcs)
BY278KN PWB {1 pel
IM 2533-01E
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BAT. {3
ARM {2

o.com <1

Figure 5-11a.
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INTEGRATOR GP-IB DISPLAY
{OPTION) (OPTION) CPU +&5 vV CONT. A/D
LB32 LB32 L83z L83z 816
SHIELD [tire ] [Ham1]_swmewn [] LA32 1 LA32 suieeo [ | LA16
LB3 — LB31 LE31 LB31 LB15
LA3T o ey LA31 LAS! LAT5
LB30 L I Le3o (830 ED) Cmia
D. COM LA30 LA30 0.6 LA30 £A30 D.G ey
LE29 1 LB2e Le29 LB29 LB13
CAze L LAz LAZ9 LAZ9 LAI3
LB28 | LB28 1.B28 LEZ28 LB12
15V 5y
BV LAZB |4 LAZ8 LAZ8 5V LAZE LAT2
6 MHz LB27 LB27 6 MHz Le27 LB27 6 MHz Lail
LA27 LAZ? BAT LAz7 LAZ7 LAl
100 Hz L8276 LB26 100 Hz LB26 1826 160 Hz LB10
LAZS LA26 3 MH2 LAZ6 LAZ6 TATD
! s1 LB25 LB25 St LB25 1625 i
i LAZS LA25 0.6 LAZ5 CA25 !
¢ ! ‘ AD L824 L824 RD LB24 1824 [
} RESET LA24 LA24 ﬁisz LA24 LAZ24 :
| A0 1823 L823 AD LB23 LB23 |
€—-D.CcOM i WE
! WA LAZ3 Laz3 LAz3 LA23 |
CN* A2 LB22 LB22 A2 LB22 B2z |
‘:g;?f;;,’; A1 LAZ2 LA22 . l:‘:; LAZZ LAz2 [
Lez1 LB21 - Le21 LBz ;
A3 LAZ1 LAzl b A3 LAZ1 LAZT [
LB20 620 |— 08 UINTEG A) LB20 LB820 :
LAZO LAz0 |22 lDISP.CONT) M7 LAZ0 i
LB19 Le1o _CS8B (GP-1B) LB19 Le19 |
T5A LAID LA19 CSA (FREQ.) LAID LA19 f
TS LB18 LBig [— GO LB18 LB18 ‘,
LA1S LAI8 CSCONTEGB) I a8 LA 1
LB17 LB17 CSF LB17 LB17 ;
LA17 LA17 CSE LAl? LAt7 i
Do LB16 LB16 Do LBI6 (B16 !
LAI6 LA D.G LATS WAL }
D2 L815 L1815 D2 LB15 LBiS 1
D1 LAT5 LA15 D! LATS LATE ‘
D4 LB14 LB14 D4 LB14 LB14 !
D3 LAT4 LA14 D03 LA14 LAT4 I[
D6 LB13 L1813 L& LB13 1613 l
D5 LAI3 LAI3 D5 LA13 LA13 i
LB12 LB12 D.G LB12 LBi2 ;
D7 LA12 LA12 __b7 LATZ LA1Z !
LE11 LB11 |—— 11 (KEV) LB1Y LB11 :
LATT [A17 |—INTO(REMOTE} Py, LAl |
L1810 LE10 LINT3 (A/D} LE10 LB10 :
LAID LAI0 |— NT2 {GP-IB} LATD LAID _
75 LEg LB9 INTS (FREQL) 189 (89 INT3 Leg
LAD LAg INT4 (INTEG) LAD LA LAD
) ) INTZ {OVA) Les LB8 LBa INTT {OVA)
LAS LAB INT6 (OVV) LAS LAB LAB INTE (OVV)
LB7 LE7 ARM 187 Le7 167
LA7 LA7 0.6 LA7 LA7 __ LA7
LBE Leg L86 CLxp LB6 EXTT L86
LAG LAG LAG GATE LAG EXTO LAG
LB5 |—— EXT3 LB L85 CLKI 85 +Exts X0 L85
LAS | EXT2 LA |——2pA3 (CRESET) [ LAS |4 (A6 }—ExT2 GAZiK] LAB
ted b 5X75 LB4 |——2pBS LEa (84 |—EXTS (54
LAd p—— EXT4 LA4 —— 2pBa LAd fd LAt —T%Ta L aa
L83 p———EXT7 LB3 L83 83 b—xr cuke o
LA3 }—— EXT6 LA3 p~— 2PA7 LA3 LA3 |—EXTB L] A2
LB2 LB2 LB2 ] LB2 LB2 .
LAZ LA2 LAZ2 M LAZ LAZ Mote: Connectar CN* is connected to the.
LB1 LB LB1 | LB1 DG LB1 ’ Mother Board Ass’y via teadwires.
LAl LAT LAl LAl : Y
CNS CN1 cN3 CN7 CN8

Mother Board Ass’y: B9278JT Schematic Diagram {(1/2).
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Schematic Diagrams and Electronic Parts List 5-37

INTEGRATOR FREQ.
{OPTION} (OPTION) CPU A/D RMS. wWT
RB16 RB32 RB32 RB32 RB32
D. CoM L RA16 ] [] RA3Z ] RA32 ] D. Com [ RA3Z ] RA3Z 1 D.COM .
! RB15 RB31 RB31 RB31 AB3
45V Il eyers B RA31 B RAZ1 1 Y I RAZ1 ] [] RA31 :l—+5 v
RB14 |—PwWM2 6 MHz RB30 RB30 |——1PAT [RANGE V1} RB30 125 kHz RE30
RAT4 |—PWM3 100 Hz RA30 RA3D |—1PAD [RANGE VO) RA30 |——PwM3 RA30
. RE13 51— Re29 RB29 |——1PA3 (RANGE AD) RB28 |—1IPCT RB29 _
RA13 RAZ0 RAZg }——1PA2 (RANGE V2) RAZS |—1PCE L RAZ0
RB12 RO— RB28 RB28 |——1PAS (RANGE A2} R828 |—--2pA2 INT7 RB28
RA1Z FEsET—| RAZB RAZE | 1PA4 (RANGE A1} RAZ8 | . oppg INTE RA28
RB11 AOs—+ RB27 RB27 RB27 2PAl RB27
h RAT Wi— rRA27 RAZ7 RAZ7 —pPwm2 2D RAZ7
RB1O A2—| rRB26 RB26 |——1PBO (CH1 MPXO) RB26 RB26
RA10 Al—1 RAZE RA2G RAZ6 RAZE
; ]B25 RB256 | ——1PB2 (CHT MPX2} RE25 2PCY RB2S
i AZ— RAZ5 RA25 f——7IPB1 (CH1 MPX1) RAZ5 2PCO RAZ5 .
| i RB24 RB24 |——1PB4 {CH2 MPXO} RE24 2pC3 RB24
I =A—] RA2a AA24 | ~1PB3 {CH1 MPX3) RA24 IpC2 RA24
: ¢80 — RB23 RB23 |—1PB6 [CH2 MPX2) RB23 REZ3
I RA23 RAZ3 |——1P85 (CH2 MPX1) RAZ3 RA23
| po——| RB22 RE22 RB22 RB22
! : RAZZ RA22 |——1PB7 (CH2 MPX3} RAZ2 RA22 :
| b2—1» RB21 RB21 L 1PC1 [CH3 MPX1} RB21 Vref REB21
i pi—| RAZ RAZ1 }— 1PCO (CH3 MPX0) RAZ2T CH3 RAZ1
j b4—| RB20 RB20 |—1PC3 {CHA MPX3) me20 | CH2 RE20
' p3—] RA20 RA20 |——1PC2 (CH3 MPX2} RA20 cH RA20 !
, : ps—] RB19 RB18 |——1PCS5 {3W/4W of W) RBIG |———YARZ RE19
| ps—] RA1g RAIG |-—._1PC4 (3W/4WofV, A} [ Ratg | VARS RA1Y
I RB1B RB18 }——1PC7 [AD RESET) RB18 e PAR2 RB18
I p7——| RATE RA18 }——1PCE [AD START} RA1B VAR1 RA1S X
! : inTs—| RB17 RB17 |——2PAQ (RMS/MEAN) RBI7 }—— WZ RE17
| RA17 RA17 RAL7 w3 RAT7
I RB16 RB16 |——2PA2 (EXT. AD) FTER[ )] P— RBIG
! RA16 RA16 |—2PA1{LPF) RAI6 w1 RA1E .
. : RB15 RB15 |——2PA4 [BSOO) 715 e am AT RB15 cn1z |
| RA1S RA15 |———2PA3 {C RESET) RA1S :”'"‘: RATS AC 30V-A Y AC 30 VA
I RB14 RB14 [—.2PAB [BSO2) RB14 . D8 RB14 AC 30 V-8 20 AC 30V-B
! : RA14 RA14 |—2PAS (BSO1) RA14 C'"“; RA4 DY)
i RB13 RB13 |——D.com RB13 }— rms RB13 | ‘ : |
SHIELD < ; i SHIELD : RA13 RA13 |~—2PA7 (BSO3) RA13 Mrons3 RAI3 i 2: i
AC30V-AC 2 ¢ Acsoves | RB12 RB1Z [——2PB1 (BSIT) RE12 ::::f RB1Z 15y 510 S l sy
| } : RAT2 :::T |—2PBO (leg; RA12 e Fh;\12 "
RE11 L 2PB3 (BSH RB11 RE11 _ 1 : g
Ac30v-8 < T '(_{_"_Ac 30v-B : RA11 AA11 |——2PB2 {BSIZ} RALT A2 RA11 oY ;_: By
, : | REB10 | a1" RB10 |——2p@5 (85I5) RB10 C; RB10 }—aA1 D. com—E:<< 26 :LD_ com
| sy 1 RA1D RAI0 |—2pB4 {BSI4) RA1Q 2 RATD ! {2
w5y 9 &l {D,SP RBY RBY RBY RBY = RBY _ s
| | CONT.J | rAS RA9 }—vw1i* RA9 |——2PB6 (AD BUSY) RAQ RAZ p—v1 | ;
b.COMC 7 : o.com |_RBS REBB RBS | 2PC1 (UNDER V) RBS -AS COM ascom [ RBB AP COM —d :: 5 A5 Com
| | RA8 RAB RA8 t+——2PCO (OVER V) RAS P RAS ! 3
5V 10 ; v RB7 |—orB2 RB7 |——opm1 RB7 |——2PC3 (UNDER A} RB7 2FE0 RE7 AS COM . iLAS com
b RA7 L——opg2 RA7 2PBO RA7 1——2PC2 [OVER A} RAT RA7 V1—JI__< 1 &——vout
b.coM<{ 8 €4+—-D.com |RB8 =53 RE6 2PAT RBS REB6 o RBS Al—+ {5 &——AGUT
| | RAS ko RS Ras RAS 1PAD L <13¢ RANGE VO
| F RB5 :i F RBS :* ABS q sy F RBS :L sy F RBS wm———,—(I 15 & RANGE V1
-15v< 4 : ML RAS | RAS ] RAS RAS 1PAZ—— ¢ 17 €—— RANGE V2
E | RBA RB4 ::: RBA :B“ 1PAZ +— 14 {—— RANGE AD
| ! g:: ::; da ::: a:; 1PA4 T RANGE Aj
+15v{ 6 ¢ RA3 RA3 RA3 *5V RA3 18y RA3 ;gﬁi—_-imf ;? ?__—fi:sim
L :iﬁ 25; :ii Eii :4 AS COM ::i 2B~ 2&——CARDS
(I RE1 RE1 RE1 AB1 I/E. com RET 2PB"_:<2°(—CAHDC
ACOM< 5 & AT RAT RAT AP, COM Al _T _ AP COM —
cr\;" CN6 CN2 CN4 CN9 CN13 ,
[AS418KP +
| AI449KF) Notes: 1. Connector CN** is connected to the Mother Board Ass'y via leadwires, ASSY BG2784T
l 2. Asterisked * terminal is not wired on the Mother Board Ass'y.. PWE B9278KL
{Dec. 1987} . _ o — - - - _ _ _
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Mother Board Ass’y: B9278JT Schematic Diagram (2/2).
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INPUT
O RMS, W o
[ A32 Al '_-'; :-—'I
B32 CNi3 Bi [ 1 |
!
b
e ___RBRMsW2 . f@} o |
e ———————— e, ————— - - = | 2 | =
A N P 1S5 s
2 L......L. ________________________ £ : I I |
o
| |
e BMSWS Rl _R[FK
AT T T T T T T T T T '_"!g}
GO N L L S T
e e _SUMMPX__
AZt——r———————— = = = - == === T-al
B321 | CNIO I 1B
I Ut _
O 5
A/D A/D %
Al6 Al A32 Al s
BI6 CN8 Bl B32 CNO Bl &N
[=7]
o
>.
[72}
773
P ¢
ot
DISP CONT w
A32 Al 5
B32 CNY Bi =
INTEGRATOR(OPTION) ' INTEGRATOR(OPTION)
Al6 Al
ggg CN5 S: BI6 CN6 BI —
o
)
CPU 833 CPU <
sl o3 s O cna g o
.GP-IB{OPTION) FREQ.(OPTION) -~
A3z . Al Ad2 Al o @
B32 CNI Bl  B32 CN2 BI ) o
O

{Dec. 1987)

Figure 5-11c. Mother Board Ass’y: B9278JT Components Location Diagram.
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Model 2533

5-11.  Mother Board Ass’y: B9278JT.

(Dec, 1987)
ftem Part No. Part Name and Description Remarks
CN1~CN5 A9710KP ‘Conn. PCN10C-645-2.54DSA 64P
CNB A9711KP Conn. PCN10C-325-2.54DSA 32pr
CN7 AS710KP Conn. PCN10C-845-2.54DSA 64P
CN8 A9711KP Conn. PCN10C-325-2.54DSA 32P
CN9 AQ710KP Conn, PCN10C-645-2.54DSA 64pP
CN10 not assigned
CN11,CN12 not assigned
CN13 AS7I10KP Conn. PCN10C-645-2.54DSA 64P
CN14~CN16 not assigned
CN17 A9134KP Conn. PS-30PA-DATI1-PN1-K 30pP
A9418KP Housing {1 pc} 5197-10¢
A9243KP Housing {1 pc} 5051-03
A9374KP Contact {3 pes) 51597 for A9243KP
AS449KP Contact (10 pcs) 51497 for AG418KP
B9278KL PWB {1 pc)
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Figure 5-12a.
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Display Board Ass’y: B9278JW Schematic Diagram.
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Display Board Ass’y: B9278JW Components Location Diagram.
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5—42 Schematic Diagrams and Electronic Parts List

5-12.  Display Board Ass’y: B9278IW.

Model 2633

{Dec. 1987)
Item Part No, Part Name and Description Remarks
Ri~R1i10 AS00SRG Res: fxd met flm 220 1% WUW LLF% 220QF
R11~R16 A9009RG Res: fxd met flm 22 1% W LF% 220F
D1~D10 A9120HP Diode: 7 seg. LED HDSP-5503
D11~D19 A9120HP Diode: 7 seq. LED HDSP-5503
D20 A9100HP Dicde: modute HLMP-2620
D21~D26 AS100HP Diode: module HLMP-2620
D27 A9099HP Diode: LED TLR124 red
D28, D29 A9Q75HP Diode: LED TLO%24 orange
D30 G9037HL Dicde: LED TLGT124 green
D31, b32 G9037HL Diode: LED TLG124 green
033 ASQI9HP Diode: LED TLR124 red
D34 AS11GHP Dicde: module GL-197H12 yvellow
bB35~D39 not assigned
D40 AQ099HP Diode: LED TLR124 red
Da1 A9119HP Diode: module GL-107H12 yellow
D42~D46 not assigned
D47~D80 A9248HD Diode: Si 15953
D51~D54 A9248HD Diode: Si 18953
SW1~8W3 A92045P Sw: push TM3-01-L05 -
SWA~SW7 not assigned
SW8 AG2035P Sw: push TM1-01
SwW9 not assigned
SW10 A9204S5P Sw: push TM3-01-L05
SW11~5W14 | A9204SP Sw: push TM3-01-L05
SW15 AS2035P Sw: push TM1-01
SW16~SW18 | A92045P Sw: push TM3-01-L05
SW19, SW20 not assigned
Sw21, sw22 not assigned
SwW23 A92045P Sw: push TM3-0t-L05
SW24, SW25 AS2035P Sw: push TM1-01
SW26 AG2045P Sw: push TM3-01-L05
SW27, swag AB2035P Sw: push TM1-01
SW29, SW30 A92045P Sw: push TM3-01-L05
SW31, SW32 AZ2045P Sw: push TM3-01-L05
SW33~5W36 not assigned
SW37~5W40 AD2045P Sw: push TM3-01-L0S
SW41~5W44 ASQ204S8P Sw: push TM3-01-LOS
SW45~SwW4a8 | A92035P Sw: push T™1-01
SW49, SWs0 A9204SP Sw: push TM3-01-1L05

1M 2633-01E

5-12.  Display Board Ass’y: B9278IW. (continued)
Item Part No.. Part Name and Description Remarks

SW51 A92035pP Sw: push TM1-01

CN1 AS266KP Conn PS-40PA-DATH-PN1-K 40P

CN2 A9134KP Conn PS-30PA-DAT1-PN1-K 30pP
B9278FP Spacer {2 pcs)
BS278FQ Spacer {1 pci
B9278KK PWEBE {1 pc)

Dec. 1987
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WARNING
These servicing instructions are for use by trained service personnel only. To avoid electrical
shock, do not perform any servicing other than that contained in the operating instructions
unless you are gualified to do so.

SELF TEST

Refer to the Instruction Manual (Self Test on Power ON and Item 4 References) for the
information of system architecture, version number of software and error code on power ON,

ROM VERSION

April 4 July 24
1986 1986

Mount CPU A'ssy | Part No.
{B9278KJ} U14 (B9278NA) | VER 1.01

Part No.

14 (B9278NB) VER 2.00

Part No.

U15(B9278NC) VER 2.00
Instrument Code 2533101 253310
Optional features [/GP-iB O O

/FRQ X O

/INTEG X O

/R5232C X X
Display of version 1.01 2.00

October 30
1987

Mount CPU A'ssy | Part No.
(B9278KJ) U14 (B9278NH) VER 1.00
Part No.
U1 (B9278NJ) VER 1.00
Instrument Code 2533201
Optional features | /GP-IB O
/FRQ O
/INTEG O
/RS232C Q
Display of version 1.00

Note ; Version 2.00 is due to the addition of optional features (/IFRQ & /INTEG).

IM 2533-01Es
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1. ADJUSTMENT MANUAL

1.1 Scope

This manual covers the adjustment of Digital Power Meters
253311, 253312 and 253313 (AC input type).
253321, 253322 and 253323 (DC/AC input type).

1.2 Standard Conditions

Overall adjustment and inspection should be conducted under the following conditions :

e Temperature : 23+3°C(7315°F)

e Humidity : 45 to 75% (Relative Humidity)
¢ Power - 115V 3 V (50/60 Hz) (sine wave input}
¢ Heatrun - In order to stabilize the temperature inside the equipment, adjustment

shall be carried out after a warm-up of at least 30 minutes.

All adjustments are made in the TEST MODE. This setting is to be made when main power is
OFF. Remove cover of unit, locate CPU Card - Switch 1. Turn Bit 3 ON, all others off until

instructed otherwise.

1.3 Standard Equipment for Adjustments

® ACvoltagestandard : FLUKE Model 5200A 10.01%

e Booster : FLUKE Model 5215

o ACcurrentstandard : FLUKE Model 5200A 1+0.01%

¢ Booster : FLUKE Model 5220

e Standard wattmeter : YOKOGAWA Model 288520 ; (10 to 3 kHz) +0.02%

¢ 2-phase oscillator - HP Model 3326A ; FRQ accuracy: Less than 0.01%
Resolution: 0.01 deg.

e Digital multimeter © YOKOGAWA Model 2502 ; £0.01%

e DC voltagestandard : YOKOGAWA Model 2552 ; 150 ppm

IM 2533-01Es
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2. DISPLAY, KEYBOARD, AND DIGITAL FUNCTION
INSPECTIONS

2.1 Conditions

Tests and adjustments should only be conducted when the following assemblies are installed:

Power Supply : B9278CE (AC input type)

Do. : B9278CN (DC/AC input type)
Mother Assembly : B9278JL

CPU Assembly : B9278Jd

Display Controller : B9278JH
A/D Assembly : B9278JDordV
Display Assembly : B9278JK orJW

if unit is equipped with Integrator Board (B9278JS), this board must be remeoved for the

following tests.
Display controller assembly and display assembly are connected with 2 cables.

Use TEST MODE. Turn power OFF, locate CPU Board and Switeh 1. Turn Bit 3 ON, all

others off, dand turn main power ON.

2.2 Items to be Checked

(a) Keyboard Switches
(b) LED

(c) Battery Lamp

(d)  Battery Back-up
{e)  A/DStart

0 DIP Switches

IM 2533-01Es
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(a)

$-5

Check Keyboard Switch
Press LOCAL switch once to display 2 Dash Marks in Display C. Ignore Display A and B.
See Drawing of Front Panel - Page 3a of this manual. As you press each key, the

corresponding number will appear in Display C.

(b) Check LED

(c)

Press LOCAL switch again. All LED’s in all displays will be illuminated and will count up

from 0-9. Decimals will sequence right to left. Indicator lamps for keyboard switches will

sequence. When all LED’s, lamps, have been verified in operating condition, press LOCAL

again to continue with procedure.

Check Battery Lamp

With main powr ON, remove battery from rear compartment and check to see that battery

LED lights. Reinstall battery and verify that battery LED extinguishes.

(d) Check Battery Back-up for Panel Settings

In normal operation this unit has various DEFAULT settings when power is turned on.

These DEFAULT settings are :

Sample light - flashing

Display A - Function V Element 1
Display B - Function A Element 1
Display C - Funection W Element 1

Mode - Wiring 3 phase 3 wire Volt RMS
Voltage Range - 600 V - Auto Range OFF
Current Range - 20 A - Auto Range OFF

To verify battery backed-up panel settings, change any of these DEFAULT settings and turn

main power OFF. Wait a few seconds, turn main power ON and verify the changes you made

- are still valid.

(e)

Check A/D Start

Push LOCAL to show all zero in Display B and two dashes in Display C.

For this test, prepare a 36 pin mating connector for the Remote Control/Analog Output
connector on the rear panel.

Ground the A/D Start terminal (pin 21) to ANALOG COM. (pin 10). Check that Display B
changes from 000000 to 000001

1M 2533-01Es
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(f) Check for DIP Switch Operation
Locate Switch 1 on CPU Board. Verify all Bits are off except Bit 3 which is on,
Read DISPLAY A, left most LED as each Bit is turned on, then off, as in following chart.

Bit Number ' Display A
1 1XXX
2 2XXX
3 4XXX
4 8XXX
XXX don't care
(3)
To Use in Case of DIP Switch Setting, etc. @

]00' I'OlII02|'03l t mm 1011 (] vicfrisivaglriglionls g1l anliaals

T 04[+ 05]v 08]s 07 v12[s 19r 14115 [+ 29:26[s 27]: 28] '
- r ') ﬁ.! . ﬂl
ey [ 29 p30] f31] i32] fr3g] [34] IS| IE, [39T40] [auzleaslaa] [raslas]
[H
JEi ’ [gi vo[a]  [esTael 47 [sd

This completes Front Panel Function TEST.
Restore Bit 3 Switch 1 on CPU Board to off.

IM 2533-01Es
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3. POWER SOURCE ADJUSTMENT AND CHECK

This test is made on the Power Supply Assembly (B9728JM) which is located on the left side
(from front) behind Display beard. MAIN power switch ON.

3.1 Check for 15V Power (AC input type)

(1) Connect DMM “L” side to the A. GND (TP4) and the DMM “H” side to +15 V (TP3) and read
thedisplay +15V £ 0.5V,
(2) Connect the DMM “H” side to —15 V (TP5), “L” side to A. GND (TP-4) and read the display
—-15V05V.
ki

3.2 Power +5.03V Adjustment

(1) Connect DMM “L” side to the D.GND (TP1}, and the DMM “H” side to +5 V (TP2). Adjust
R16 and read 5.030 V £+ 0.005 V.

3.3 Check for 115V (for both AC and DC/AC Models)
(1) Conneet digital multimeter (DMM) “L” (Jow) terminal to A-COM (TP3) and “H” (High)

terminal to +15 (TP1). Check that the DMM displays +15 +0.5V.
(2) Connect DMM “H” (High) terminal to —15 V (TP2) and check that the DMM displays —15

05V,

3.4 Power +5V Adjustment

Connect DMM L (Low) terminal to D-COM (TP5) and H (High) terminal to +5 V (TP4), and
adjust R2 so that DMM displays +5,000 = 0.005 V.

IM 2533-01Es
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4. A/D ASSEMBLY ADJUSTMENT

Turn power OFF, remove MPX Board (B9278JC) and all RMS Boards (up to 3 depending on
model) (B9278JB) and all ribbon cables which connect AC inputs to Mother Board (B9278JL) at
connectors CN15, CN16, CN17.

4.1 Sample Lamp Check

Turn on MAIN Power and check to see that Sample light flashes on upper left front panel.
Make sure the SAMPLE HOLD SWITCH on front panel is OFF, Using a stop watch, verify the
flashes on the SAMPLE light oecur every 0.4 seconds.

4.2 Reference Voltage Adjustment

Test is performed on A/D Board B9278JD.
Using DMM, conneet “L” side to A.COM (TP5) and Ref. voltage (TP4) (4.93V) and turn
adjuster R35 (V Ref) so that the display indicates 4.980 V £ 0.001 V.

4.3 Zero Adjustment (A/D Board B9278JD)

With main power ON, and using jumper leads, connect A.COM (TP5) to CH1 (TP1), CH2
(TP2) and CH3 (TP3). Reading results in the Display A, B, and C of the Power Meter (2533),
turn adjuster R30 (zero) for CH1, adjuster R32 (zero) for CH2, and adjuster R34 (zero} for CH3 to
read 0 t 1 digit in Display A (CH1), Display B (CH2), and Display C (CH3) respectively.

4.4 Full Scale Adjustment (A/D Board B9278JD)
Connect the DC Calibrator output (“H” side) to CH1 (TP1), CH2 (TP2), and CH3 (TP3) in

paraliel. Connect “L” side of calibrator to A.COM (TP5). Set output to 5.600 V DC and turn
adjuster (s) R29 (F.S.) for CH1, R31 for CH2, and R33 for CH3 to show +20000 £ 2 digits in

Display A, B and C respectively.

IM 2533-01Es
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5. RMS ASSEMBLY ADJUSTMENT INSTRUCTIONS

5.1 Preparation

Turn main power OFF and install RMS Board(s) into their appropriate slots. In the case of ;
Model 253311, only one RMS Board is used, Model 253312, two boards, and Model 253313,
three boards. For polyphase you must also install MPX Board.

RMS Board B9278JB-1, 2, 3 in slots right to left respectively.

MPX Board B9278JC in respective slot.

Do not connect ribbon cables from AC Input at this time.

Adjustment is to be carried out in the TEST MODE. Locate CPU Board Switch 1 and turn on
Bit 3.

All readings are displayed on POWER METER Display A.

The following steps 5.2 (1) thru (12) refer to the adjustment of one RMS Board. You must
repeat these steps according to the number of RMS Boards in your unit.

When adjusting RMS Board #1, DISPLAY A Element 1 must be used. For RMS Boards 2,
and 3, select Display A, Elements 2, and 3, respectively.

5.2 A RMS, VRMS, and VMEAN Adjustment

(1) Connect AC Calibrator output“L” to S.COM (TP2) and output “H” to V.IN (TP3) and A.IN
(TP-4). Use jumper between TP3 and TP4. Turn main power ON.

(2) Set AC Calibrator to 0.1 Vrms (60Hz).
NOTE :For all following adjustments refer to Board Components Layout Figure 5-36 - RMS

Assembly B9278JB in your Operators Manual.
(3} Arms Zero (ZR) Adjustment.
" Set Display A to Function AMPS, turn adjuster R102 to show 2000 + 5 digits in display.
{4) Vrms Zero (ZR) Adjustment
Set Display A to Function VOLTS and MODE to RMS.
Turn adjuster R82 to show 2000 * 5 digits on the display.

IM 2533-01Es
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(5) Vmean Zero (ZR) Adjustment
Select MODE - MEAN and turn adjuster R41 to show 2000 *5 digits on the display.
(6} Set AC Calibrator outpuf tol.0 Vrms (60Hz).
(7) Arms Full Scale (FS) Adjustment,
Set Display A for function AMPS,
Turn adjuster R101 to show 20000 % 4 dights on the display.
{8) Vrms Full Scale (FS) Adjustment
Set Display A for Function VOLTS, Mode - RMS.
Turn adjuster R81 to show 20000 *4 digits on the display.
(9) Vmean Full Scale (FS) Adjustment
Set Display A for Function VOLTS, Mode - MEAN. Turn adjuster R42 to show 20000 *

4digits on the display.
(10) Set AC Calibrator output to 0.1 Vrms (60Hz).
{11) Zero (ZR) Re-Adjustment
Using function/mode keys, read Vrms, Vmean and Arms in Display A, one at a time, and
verify that all read 2000 * 2 digits for each setting. If not, refer to steps (3), (4) and (5) and
readjust as needed.
(12) Ifre-adjustment of zero (ZR) in Step (11) was performed, repeat full scale (F'S) adjustment as

shown in steps (6) to (11). Readings must be as follows:

INPUT ARMS VRMS VMEAN
0.1Vrms 20002 2000%2 2000 +2
1.0Vrms 2006004 20000+£4 20000+ 4

5.3 Watt (W) Adjustment - RMS Boards

These adjustments are performed on RMS Board(s) B9278JB.

(1) Connect DC Calibrator output “L” to S.COM (TP2) and output “H” te V.IN (TP3). Jumper
S5.COM (TP2) to A IN (TP4).

(2) Zero(ZR) Adjustment
When DC calibrator output is ZERQ, turn adjuster R4 (ZR) to show 00000 *2 digits on
Display A, Function W (Watts), Element 1 for RMS Board 1. Repeat for elements (RMS
Boards 2 and 3).

(3) A Balance Adjustment
Set A.BAL (R3) to approximately 00000 on Display A, Function W (watts), Element 1.
Select DC Calibrator outputs of +1.5 V DC and —1.5 V DC alternately. Turn adjuster
A.BAL (R3) to raes & digit on display according to polarity of DC calibrator outpuf. Repeat
on other RMS Boards and Elements 2 and 3 respectively.

IM 2533-01Es
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(4) Connect DC Calibrator output “L” to S.COM (TP2) and output “H” to A.IN (TP4). Jumper
S.COM (TP2; to V.IN (TP3).

(6} V.Balance (BAL) Adjustment
Set V.BAL (R2) so that Display A Funetion W, Element 1 reads 00000. Select DC Calibrator
outputs of +1.5 V DC and —1.5 V DC alternately and turn adjuster V.BAL (R2) to show a
change of £1 digit on the display. | Also check the absolute value on the display is less than
120 digits. Repeat for all RMS Boards/Elements in your unit.

(6) Connect AC Calibrator output “L” to S.COM (TP2) and “H” output to V.IN (TP3). ;]umper
V.IN (TP3) and A.IN (TP4) together. '

{7} Full scale (FS) Adjustment
Set AC Calibrator output to 1 Vrms (60Hz) and turn adjuster FS (R-1) to show 20000 X+ 4
digits on Display A, Function W, Element 1. Repeat for other RMS Boards/Elements.

(8) Frequency (F) characteristics adjustment
Set AC Calibrator output to 1Vrms, 20KHz, and turn adjuster CI to show 20000 + 10 digits
on Display A, Function W, Element 1. Repeat for RMS Boards/Elements in your unit. When
finished, turn Bit 3, Switch 1 on CPU QFF.,

6. AC INPUT ASSEMBLY ADJUSTMENT
INSTRUCTIONS

6.1 Preparation

Turn off main power - disconnect all leads. Connect AC Input assembly(s) to the Mother
Board with Ribbon Cables disconnected earlier. Green Trace on Ribbon corresponds with A

index on Mother Board connector. Remove black plastic guard covering AC Input Modules.

6.2 Current Input Zero Adjustment

(1) Turn on main power to unit. Connect DMM “H” input to A (TP3) and “L” input to 5.COM
(TP2). Set Power Meter Range (AMPS) to 5 A. Turn adjuster R5 to set voltage between TP2

and TP3 to be within £ 0.05 mV DC.
(2) Holding that state select each range from 0.5 A to 20 A in order to check that the voltage is

less than % 0.0 5mV DC.
{3) Repeat steps (1) and (2) for each remaining AC Input Assemblies.

IM 2533-01Es
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6.3 Voltage Input Zero Adjustment

(1) With the Voltage Input Terminals shorfed (rear panel of 2533) and the Veltage Range set to
100 V, connect the DMM input “H” to TP1 and input “L” to input voltage terminals. Turn
adjuster R56 to set voltage to be less than 0.1 mV DC.

(2) Holding that state select Input Ranges 30 V-600 V to check that the voltage reading on DMM
is less than 0.5 mV DC in each range.

(3) Repeat steps (1) and (2) for each additional AC Input Assembly, When finished remove short

{from voltage terminals.

6.4 Voltage Input Full Scale (FS) Adjustment

This adjustment is carried out in TEST MODE ; Bit 3 of Switch 1 on CPU is turned ON.
Read results in Display A. Set Function to V and Element 1.

(1) Set Range to 60 Volt Range apply 60 V (60 Hz) to Voltage input terminals - Element I - (rear
input connections). Turn adjuster “L” (R55) to show 20000 £ 1 on Display A.

(2) Set Range to 100 Volt Range. Apply 100 V (60 Hz) and turn adjuster “H” (R60) to show 20000
1T on Display A. |

6.5 Voltage Input Frequency Adjustment

(1) 100 Volt Range : Apply 100V (20 kHz) and turn adjusier R61 to show 20000 + 50 digits on
Digplay A.

(2) Leave range set to 100V and set input to 100V (6 kHz) and verify the value is 20000 +50
digils on Display A.

6.6 Repeat For Each Additional Element

Repeat Steps 6.4 and 6.5 for each additional element in your unit. Read results on DISPLAY

A, Function V and Elements 2 and 3 according to which element is being adjusted.

6.7 Current Range Adjustment

Connect AC Current Standard to current Input Terminals of Element 1. Set Display A for

Funetion A (AMPS) and Element 1.
(1) Apply 2 A (60 Hz) on 2 A Range and turn adjuster R3 (L) of the AC Input Assembly to show

20000 t4 digits in display A.

IV 2533-01Es
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(2} Apply 5 A (60 Hz) on 5A Range and turn adjuster R4 (H) of AC Input Assembly to show 20000
+ 4 digits on Display A.
{3) Repeat steps (1) and (2) for each element in your unit remembering to select Display A,

Element 2 or 3 depending on which one is under test.

7. POWER RANGE ADJUSTMENT

(1) Set Display A to W1, Display B to W2, and Display C to W3. Set measuring ranges to 100. v
and 1 A. Verify the displays read 00000 %3 digits. If not, turn adjuster R4 (ZR) of the
appropriate RMS Assembly to show 00000 * 3 digits.

(2) Leave W1, W2, W3 settings in Displays A, B and C respectively, apply 100V, 1A (60Hz) and
cosdp=1 with ranges set at 100 V, 1 A and turn adjuster R1 (FS) of each RMS Assembly to
show 20000 4 digits on the display. If your unit is a multiple element version (—12, -13),
the single phase voltage and current standards should be connected with voltage elements in
parallel and current elements in series. (See drawing - page 13 of this manual.)

Note : This concludes all adjustments for the measuring and display of Volts, Amps and
Watts. If your unit contains ene or more of the following options, proceed with steps
8,9, and 10
(1) Frequency Measuring Option
(2) Integrator
(3) GP-IB

If none of the above options are present, locate switch 1 on CPU Board and turn BIT 3

OFF. Proceed to step 11 to complete ranging and linearity tests on the unit.
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¢ Standard Equipment Connection Method AC Characteristics

:’h?(se Voltage H
oc Standard
5220 A L ‘
. Selected by
ranges
H
Booster —
Out 5215 F—
A L
Oscillator
3326 A Out
B H v uuT
L 5 Model 2533
A
Voltage H %]
Phase :;_azr;)d: rd L
lock
Vv
H W st'd
IN
L + 288520
Booster R
5220 [
ouT
i

3-phase Type Connection

For voltage: (V) parallel each other
(£} parallel each other

For current,
3-phase 3 wire

A

@

IM 2533-01Es
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8. DC INPUT ASSEMBLY ADJUSTMENT
PROCEDURES

8.1 Preparation

To adjust the DC input assembly, use the digital power meter that its RMS assembly is
already adjusted. Adjust the Meter DC input assembly in TEST mode (DIP switch 3 ON on CPU
assembly, B9278CM).

8.2 Initial Setting

(1) Before turning ON the power, turn ON SW3 on the sub-board (B9278J E).

{(2) Settrimmer and rotary switch in the center of rotary switch.

8.3 Voltage Input Assembly and Preamplifier Zero
Adjustment

With the meter range set to 60 V and input in short-circuited status, turn R11 until the

voltage between COM (TP2) and TP1 is within +20 V.

8.4 Current Output Amplifier Zero Adjustment

Set the meter range 5 A and leave input terminals disconnected, turn R38 to obtain that the

voltage between COM (TP8) and TP6 is £ 50 pV.

IM 2533-01Es
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8.5 Transformer Damping Adjustment

Set the meter to 60 mV range and the input voltage to 6 V (at 300 kHz), adjust R12 so that the
meter displays 2800 + 50 digits.

8.6 Linearity Adjustment

Set the meter to 60 V range, apply a 60 V input signal and observe the display. Next apply a
30 V input signal and observe whether the display is 1/2 +1 digit of that when the 60 V input
signal was applied. If the display is beyond the limits specified, adjust R33 so that the desired

voltage linearity is obtained.

8.7 Voltage Characteristics

Set the meter to 80 V AC range and apply a 60 V AC input signal whose frequency is 1 kHz to
the meter. Observe the display. Next apply a 60 V AC input signal whose frequency is 60 Hz and
observe the display. Adjust R35 so that the display when 1 kHz input was applied is within +1
digif of that when 60 Hz input was applied.

8.8 Voltage Span Adjustment

(1) Set the meter to 80 V range and apply a 60 V input signal whose [requency is 60 Hz. Adjust
RS so that the meter displays 20000 £ 1 digits.

(2) Set the meter to 100 V range and apply a 100 V input signal whose frequency is 60 Hz. Adjust
R7 so that the meter displays 20000 * 1 digits.

8.9 Current Characteristics

(1) Set the meter to 5 A range and apply a 5 A input signal whose frequency is 60 Hz. Next apply
a 5 A input signal whose frequency is 2 kHz and observe the display. Adjust R31 so that the
display when the input whose frequency is 60 Hz was applied is —10 X1 digits of that when

the input whose frequency was 2 klz.

IM 2533-01Es
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(2) Set the meter to 5 A range, apply a 5 A input signal whose frequency is 300 Hz, and observe
the display. Next apply a 5 A input signal whose frequency is 60 Hz, and observe the display.
Adjust R39 so that the display when the input whose frequency is 300 Hz was applied is
within *1 digit of that when the input whose frequency is 60 Hz was applied.

8.10 Current Span Adjustment

(1) Set the meter to 2 Arange and applya 2 A inputlsignal whose frequency is 60 Hz. Adjust R36
50 that the meter displays 20000 £ 1 digits.

(2) Set the meter to 20 A range and apply a 20 A input signal whose frequency is 60 Hz. Adjust
R37 so that the meter displays 20000 £ 1 digits.

¢ DC/AC Characteristics

DC voltage
Standard L
Model 2552 \ uuT

*| mModel 2533

A
£
DC voltage H
Standard L
Model 2552
H
Booster INJL
5220 H
OUT LL
. 3-phase type connection
For voltage : (V) parallel each other
(£) parallel each other
For current: 3-phase 3-wire 3-phase 4-wire
A A A A A
—0 O —0
+ O— & O—’ + + iO—l
@ @ o @ @

1M 2533-01Es
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9.CHECK FREQUENCY ASSEMBLY DIP SWITCH
(OPTIONAL)

If your unit is equipped with the Frequency Option, proceed with this step.

(1) Disconnect AC Voltage and Current Standards.

(2) Verify Bit 3 on CPU Beard. Switch 1is ON.

(3) Press LOCAL key for Key Test Mode. If your unit contains the Integrator Option Board, you
must press LOCAL key once, wait till Display C stops counting then press LOCAL key again

to read Display B.

(4) Locate Dip Switch on Frequency Board. Turn each Bit ON and verify reading in Display B

according to the following chart;

Bit Number Display B
1 01XXXX
2 02XXXX
3 04X XXX
4 08XXXX

Note: X ...don'tcare

Note: If your unit is equipped with the Optional Integrator or GP-IB, proceed with steps 9 and
10. If not, set Bit 3 on CPU Board. Switch 1 to OFF and proceed to step 11.

IM 2533-01&s
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10. INTEGRATOR ASSEMBLY ADJUST-MENT
METHOD (OPTIONAL)

10.1 Internal Counter Test

Verify that Bit 3 on CPU Switch 1 is ON.

If your unit is a polyphase, then set W1 in display C. With V and A inputs at zero, and input
ranges set to 100 V, 2 A, check to see that Display C shows — 00005 to +00005.

Press LOCAL key for the Counter Test Mode. Verify that the value in Display C increases by

one digit per second to show the following displays.

DISPLAY DESCRIPTION DISPLAYED VALUE
A Upcounter 16E5XX (16)
to

16E1XX (16)

B Downcounter 16E5XX (16)
to
16E1XX (16)

C Timer Counter 00010

10.2 Dip Switch Check

Press LOCAL key for the Key Test Mode.
Turn each Bit on the Dip Switch-Integrator Board- ON then OFF and check the following

chart with the values in Display B.

Bit Number Display B
1 ‘ XX01XX
2 XX02XX
3 XX04XX
4 XX08XX

Note: X...don'tcare

IM 2533-01Es
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10.3 D/A Converter Adjustment

The test results for this procedure are measured at the rear connector for the Integrator

Board. Connect the DMM “H” side to PIN 7 (analog OUT) and “L” side to PIN 6 (Analog

Common).
Switeh 1 Switch 1 DIA
Bit 1 Bit 2 Qutput Note
OFF OFF 0.000V £ 0.5 mV Turn R23
OFF ON 5000V 1mV Turn R24 (FS)
ON OFF =5.000V £ 2mV Check — (FS)

Integrator Test is complete. Return all BITS on Switch 1 (Integrator Board) to OFF.
Disconnect DMM. If you do rot have the GP-IB Option, return BIT 3 on CPU Switch 1 to OFF

position and proceed to Step 11.

11. GP-IB FUNCTION (OPTIONAL)

If you have completed the Frequency and Integrator Tests, your unit is in the proper test
mode. If not, verify that BIT 3 of CPU Switch 1 is ON. Press LOCAL switch on front panel to put
unit is TEST MODE:

Display A should read 40XX

Display B should read 000000

Display C should read XXXX — —

Read all results of this test in Display A.

Address-rotate switch on rear panel to read 0—F in Display A.

XXXX0

Addressable Address 0—F

Talk only: 2
Addressable/Talk Only — move toggle switch on and off to indicate 0 or 2 in Display A.

The address for GP-IB is held “1” at shipment and the mode is held ADDRESSABLE (0).

This concludes function tests of GP-IB.
Set Bit 3 on CPU Switch 1 to OFF.

IM 2533-01Es
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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 automaticaily to the next lowest range.

12.2 Peak Over

Check to confirm that the voltage peak indicator lamp lights when the input voltage 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, VvV, ¥V
A, A, A
W, 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,5A.

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

{4) This concludes test of Analog Output.

IM 2533-01Es
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14. OPTIONAL FUNCTION CHECKS

(1) GP-IB Interface Function Check
Use a controller with GP-IB confrol functions to confirm that function setting and range

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

{2) Frequency Measurement

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

(3} 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 switeh, 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

(1) Range and Frequency Characteristic Tests
(a) Testset Vrms mode
Apply a standard AC voltage, at the four frequencies of 10 Hz, 60 Hz, 2 kliz and 20 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.

IM 2533-01Es
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Range 0V 60V 100V 150V 300V 600V

Input Voltage 30V 60V 100V 150V 300V 600V

10Hz: £ 1% of range

60 Hz: % (0.1 % of rdg + 0.1 % of range)
2kHz: + 1% ofrange

20kHz: + 2% of range

2533101

Accurac
y DC: % (0.1 % of rdg + 0.2 % of range)

10Hz: + 1 % of range

25332(0 |60 Hz: £ (0.1 % of rdg + 0.2 % of range)
2kHz: 1% ofrange

20 kHz: + 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 20 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 20 kHz

Input Voltage 100V fixed Range 100 V

10Hz: + 1 %ofrange

60Hz: + (0.1 % of rdg + 0.1 % of range)
2kHz: + 1 % ofrange

20kHz: + 2 % of range

DC: + (0.1 % of rdg + 0.2 % of range)
10Hz: £ 1% of range

253321 |60Hz: £ (0.1 % of rdg + 0.2 % of range)
2kHz: £ 1% of range

20 kHz: + 2 % of range

253310

Accuracy

(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

25331 60Hz: + (0.1 % of rdg.+ 0.1 % of range)

Accuracy
953327] |DPC:x (0.1%ofrdg + 0.2 % of range)

IM 2533-01Es
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16. AC CURRENT TEST

The following tests shall be carried out for each test point in the CURREN'T mode selected by

the function selector switch.,

(1) Range and Frequency Characteristic Tests

Using AC eurrent standard apply an AC current at frequencies of 10 Hz, 60 Hz, 2 kHz and 20

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

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

Range

05A

1A

2A

5A

10A

20A

Input Current

0.5A

1A

2A

5A

10A

20 A

253310

10Hz: = 1% of range

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

2kHz: + 1% ofrange

20kHz: * 2 % of range

Accuracy

2533201

DC: £ (0.1 % of indicated value + 0.2 % of range 4 3 mA)

10Hz: * 1 % of range

GO Hz: % (0.1 % of rdg + 0.2 % of range)

2kHz: + 1% of range

20kHz: + 2% of range

(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
2533101 |60 Hz: £ (0.1% of rdg + 0.1 % of range)
Accuracy orazar] | PC: T (0.1%ofrdg + 0.2 % of range + 3 mA)
5 60 Hz: + (0.1 % of rdg + 0.2 % of range)
IM 2533-01Es
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be as in the table below.

17. POWER MEASUREMENT TESTS

(1) Range and Frequency Characterisiic Tests

the input terminals and read the displayed power.

5-25

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

Using standard AC (or DC) power apply AC (or DC) voltage and currents at power factor 1 to

Voltage and current range setting, input voltage and current, frequency and accuracy shall

Frequency, Factor Voltage Range and Input Current Range and Power
Voltage Input Current
(D.C) 05A
10 Hz
2A
100 V fixed 5A
50/60 Hz
10A
20A
2kHz 30V
60V
20kHz 100V
1 A fixed
150V
300V
cosg: 1
600V
10Hz: + 1% of range
60Hz: £ (0.1 % of rdg + 0.1 % of range)
253311 2kHz: * 1'% of range
20 kHz: + 2% of range
Accuracy DC: £ (0.1 % of rdg + 0.3 % of range)
10Hz: £ 1% ofrange
253320 {60Hz: £ (0.1 % of rdg + 0.2 % of range)
2kHz: + 1 % of range
20kHz: & 2% of range

IM 2533-01Es
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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 fellows:

Htem

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 (100 V)

100 V fixed

Current range {1 A)

0.1A,02A,06A,1.1A

Power factor: 1, Frequency: 60 Hz

2533101

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

Accuracy
2533201

+ (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 LAQ) 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

160V

150V

300V

600V

1 A fixed

60 Hz

+ (0.39 % of range)

M 2533-01Es
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18. VARIATIONS AND KEYBOARD LOCATIONS

(1) 1Phase (Model 253311)

vreLeed
LAdINIOV
H1reL764
[(] SWY
Ar8Lz6d
AL I04 QV
Hr8LE6d
"LNOD AVT1dSId
(uonydgy)
DILLNIT
PPRLE6Y
ndo
NeIAAN (uondQ)
o4qrdn fulckin|

B9278EA

For 1 phase

DISPLAY

(2) 3 Phase 3 Wire (Model 253312)

VI8L56d
[T] LOANIOV
VIr8Lz6d
€] LNdNIDV
- drsLesd
[7] SWY
—_—
qreLzed
[€] S
Jr8Lz6d
XdIN NS
arsLe6d
g 10,1 GV
HI'8L36¢
\LNOD AVTdSId
(uondQ)
DHLNI
1364 _
£re ndo
086289 (uorydQy)
10 11D baug

B9278EB

DISPLAY

For 3 phase
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(3) 3 Phase 4 Wire (Model 253313}

VI8L564
7] LOdNIOV
vIreLzed _
[4] LNdNIDV

VI8L26d
[€] LNdNIDV

arsLzed
[1] SNy

qarg.s6d
[£] Sy

a4rs8Lz6d
[£] Sy

orsLe6d
XdW NNS

arsLzeq
gg 104 qQV

HrgLzed
"LNOD AV'1dSId
(nonrydQy)
DHALNI

rreLeed
ndd
02£28YU (uonnd(Q)
10 41-dD (elogitet

B9278EB

For 3 phase

DISPLAY

(4) 1 Phase (Model 253321)

Vd8L36d

QO LOJINI O <

ca)

— )

H.‘.

&

qargLzed 0
[T] SKu

— 2

[ns]

=

j=¥

— M..

Ar8L%69
gra04 AV
Hr8Lz6d

'LNOD AV1dSIa M

- (uopdp) | &

OHINI | @

rraLeed a
Nndd
YA | (uondQy)
10 -9 Kulakini
NNLLE6S NI8LZ64
HAMOd A'1ddNS

(5) 3 Phase 3 Wire (Model 253322)

Vd8Lz6d
[7] 'AOW.LNANIDG
)
Vd8L364 =
[€] AOW.INdNIOQ | §
ArsLo6e @
[T] S
qargLzed ©
(€] SWA | g
0rsLz6ed oy
XdWHNS | &
arsLz6d =
#g 100 (1Y
HreLzed
"LNOD AV1dSIA M
uondg) | =
DILNI | @2
[}
rPreLzed
ndn
0%e78Y (uoryd(y)
0 gl-dD BHUg
nogLzed NfgLZ64
HIMOd ATddNS
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{6) 3 Phase 4 Wire (Model 253323)

Vd8Lz6¢
[T] GOW LNdNI Da

Vd8LE6¢
[2] O LNdINIOQ

m
Vd8LE6d &
[£] AOW LNANIDA | &
arsLeed =
M SWY
SIreLEed
B SWYa
argLzed o
[£] SWY | 2
=
orgLzed oy
XdNNNS | &
aAr8Lz6d =
gg 100 AV
Hr8L264
"LNOD AV1dSIa M
(uopdg) | &
DHALNIT m
rreLzed
ndn
DZETSY . (nonydQy)
10 g1-d49 ‘BHIUA
nosLz6ed NI8Lz64
HAMOI ATddNS
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