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INTRODUCTION

Models 7551 and 7552 are high-speed and high-accuracy multifunctional
multimeters that meet the diversified needs of our customers,

Please read this manual carefully before using the meter, It is necessary
to study all the controls and functions of the meter for correct measurement
and maximum utilization.

PRECAUTIONS

1. To maintain stable operation and high performance for an extended
period, read Section 1.1.3 and follow the precautions described in that
section.

2. This manual covers detailed operating instructions and measurement
procedures, but if you have any problems or questions, contact your
nearest Yokogawa agent. :

3. The contents of this manual will be subject to change without notice.

4. All or part of this manual is prohibited to be copigd.
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This manual consists of eleven chapters which describe detailed functions
and operating instructions of the Models 7551 and 7559 Digital
Multimeters. If you use these multimeters for the first time, read this
manual, starting from Chapter 1 “DESCRIPTION” throughout. If you want
to operate the multimeter immediately after you received the meter, start
from Chapter 4 “MEASUREMENT AND SETTING”. '
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1. DESCRIPTION

The Models 7551 and 7552 are high performance digital multimeters with excellent
stability, high speed and noise resistance. These multimeters make use of an A/ D feedback
pulse converter and a modulation system. A GP-IB or RS-232C communications interface is
provided as standard equipment. The multimeter incorporates a memory unit which ecan
store 1000 measured data and buffer data for system use, Furthermore, an IC memory card
option is available for storing measured data and setting a 20-step program for changing
measurement functions and ranges.

Vi
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1.1 Operation Preliminaries

The multimeter is thoroughly tested at the factory before shipment. When the
instrument is delivered, check that all accessories are included in the packing case. Also
check that the instrument model and specifications are correct. Perform a visual check to
ascertain that no damage cccurred during shipment.

1.1.1 Model and Specifications

The instrument nameplate is located at the rear of the multimeter (see the figure
below). Check this nameplate to confirm that the instrument model and suffix codes agree
with your specification requirements (see Table 1.1). Should any questions arise which may
net be answered specifically by these instructions, contact your nearest Yokogawa agent.
Write the Model, Suffix Codes and Serial No. '

RS232C

J000000G000
oooooooooo%

GP-§ BIEEE488) CAL MEAS EXT TARIG & OUTPUT A\

Q=) 4=

863 20V WA

o
[

°o®

DIGITAL MULTIMETER

®
® () ==l ovac
N —
&

FUSE 0.24T 250V

Qf
=8

o H
®o
T
®o
QL

Namepliate Power Supply Indicator

Figure 1.1 Multimeter Rear Panel
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Mode!l and Suffix Codes

Table 1.1 Model, Suflix Codes and Specifications

Model Sullix Codes Specifications
7551 01 foeevreibennn DCV, DC A, OHM, AC V, AC A (built-in GP-IB interface)
755102 forerenei]enenn 5-1/2 | DGV, DC A, OHM, AC V, AC A (built-in RS-232C interface)
7552 01 feeeeeeees digits | DC V, DC A, f, OHM, AC V, AC A (built-in GP-IB interface)
7552 02 [l DC V, DC A, f, OHM, AC V, AC A (built-in RS-232¢ interface)
* Specifica-
tions for
new. w B freceereees
version
L I 100 or 115V AC, 50 or 60Hz
Power o I 115 or 100V AC, 50 or 601z
requirements BT T A 200 or 230V AC, 50 or 60Hz
W e 230 or 200V AC, 50 or 60H3z
Options /DA T D-A converter output

+ Specifications for new version

........

AC V: TOOV measurable, Automatic Loading is settable

W
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1.1.2 Accessories

The following accessory items are supplied with the multimeter. Upon receipt of the
meter, check that all the accessory items are included. If ahy of the accessory items are
not found, contact your nearest Yokogawa agent,

Figure 1.2 Accessories

3
Table 1.2 Accessories .
Item Parts Part Number Quantity Description
@ Fuse A9128 KF 1 0.2A TL(100V series) | Install in fuse
. . holder at the rear
or A9126 KF 1 |0.A TL(200V series) | of the multimeter
@ Fusge A8114 KF 1 2A (current input circuit protection)
3 Measurement lead B9280 TZ . 1
@ .Remote connector A9024 KC 1
® Instruction manual IM 7550-10E For a GP-1B interface, GP-IB instructions
are attached.
® Power supply cord AD00% WD 1 100V series
or A9008 WD 1 100V series (conforms to UL standard.)
AS011 WD 1 200V series (conforms to VDE standard)
or AB015 WD i 200V series {conforms to SAA standard.)

tvi 755010k




1.1.3  Precautions

-]

Do not put any container on this meter, If liquid gets on the meter, unplug the power
cable from the power outlet and contact your nearest Yokogawa agent.

Do not put any heavy instruments on this meter,
Prior to carrying the meter, remove the pewer cable from the power outlet.
Do not drop the meter or let it fall.

Do not use benzene or lacquer thinner to clean the case or front panel. Otherwise they
will deform or the paint will be damaged. '

When the meter is stored, remove the built-in battery from the case.
When a voltage exceeding 30V is measured, be sure to ground the meter.
Do not remove the meter case top which covers the high-voltage circuit,

If the meter fails, remove the power plug from the power outlet. Contact your nearest
Yokogawa agent.

Do not drop foreign matter into the meter's internal assemb]yﬂék If foreign matter does
fall into the assembly, remove the power plug and contact your nearest Yokogawa
agent.

Do not put anything heavy on the power cord. Do not allow the power cord to come
into contact with heat sources. If the power cord is faulty, contact your nearest

Yokogawa agent. When the power plug is removed from the power outlet, hold the plug
to remove it,

Select an installation location where the meter is well-ventilated.
Do not leave the meter in direct sunlight,

Select a location where the ambient temperature raries little. An ambient temperature
of about 23°C is recommended.
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1.1.4 Operation Check

(1} Power Supply Connection
After installing the multimeter, connect the power supply cord (supplied with the
instrument} to the power supply connector at the rear of the instrument (see Figure
1.3). '
Check that the instrument power switch is in the OFF position. Connect the power
plug to the power outlet. Use a power supply within the rated voltage. The rated power
supply is indicated to the right of the power switch (see Figure 1.3).

Power Supply Selector Switch

Power Cord

Power Connector

Power Qutlet

Figure 1.3 Power Supply Connection
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(2) Turn ON the Power

Turn ON the power and check that
instrument is automatically tested.

@ Selfl test when the power is ON.

When the power turns

“opening”
following

nearest Yokogawa agent,

Power ON

4

Madel is displayed

:

Version No.
is displayed

Y

Communications
2nd optional
functions are

displayed

k

,GP-IB interface
address is displayed

!

Measurement starts

|

the

{Example) Power ON
N N
I B |
AT
LR NN
| I Y Y |
1.4 L1
e ;‘: R
P
Optlf): foérﬂgdd ) rwi i
m;terfzce - !""" {

Measurement is Started.

Power Switch (POWER)
Press the switch to turn ON the power
and press again to turn OFF the power,

Figure 1.4 Power Switch ON

ON, a self-test starts automatically. Check that the following
messages are -displayed. If the opening messages are not displayed in the

order, a multimeter internal circuit may be defective. If s¢, contact your

Madel is displayed

Version Number is
displayed

GP(Gr-8)or IS (RS-
2320 and dA (DA
converter output)

-~ is displayed
instead of A with
no "OP~ (option).

GP-IB Address 01
(GP-18 anly)

)

not an error.

INTVL is short, measured
updated because the next measuaring interval set

opening messages are displayed, measurement starts an
data is updated. However, if an extended INTVL is set,

NOTE

® Measuring interval (INTVL)is not lost even if the power is turned OFF, When the power is
d the measured data is displayed. When the

turned ON,

measured data is not

point has not been reached. Bear in mind that this is
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2. GENERAL DESCRIPTION

2.1 Features

® High Accuracy and Stability
This digital multimeter has a basie accuracy of 0.003% of span (in 2000 mV DC range)
and also has a resolution of 0.1 nv. Uses an integral-type A-D converter in the
feedback pulse-width-modulation system.  This allows noise resistance as well as
outstanding linearity and stability.

® A Wide Range of Applications - From Bench Use to System Use.

@ High-speed sampling (125 eycles/second)
A-D converters use a feedback pulse-width-modulation system as well as a new
counting system, providing high-speed response.

@ Built-in data memory
A built-in memory (with memory capacity of up to 1000 data) is provided as a
standard buffer. An additional 10 memory card can store up to 8000 data. Data
sampled at high speed can be transferred after measurement without any
consideration of the transmission capability of the communications bus necessary, so
measurement work is efficiently done.

@ Standard communication conneciors o3
A GP-IB or RS-232C communications interface is includéd as standard equipment.
This interface enables most panel keys (except the POWER key and front/rear
transfer switch) to be controlled remotely. .

¢ IC memory Cards

Optional IC memory cards available for :

¢ measured data storage

° panel-set data storage

° automatic reading of panel-set data (automatic Ioading function)

° program setling and measured data storage

@ Automatic loading functions
Use a card with measuring functions and conditions already stored, and turn ON
the power. The contents of memory are then read and set automatically.

@ Program functions ‘
Up to 20 programing steps, including measuring functions, measuring range setting,
computational expressions, ON/OF}, etc., can be created on the panel. Using these
programs, you can measure data repeatedly.
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2.2 Block Diagram

OC Current
i o] Gati@FATING

Circuit
: Key, LED, [ Keyboarg
Lontrol
Scaling AL/ DT Cirgut :q Disotay |

f— <o t oo
S a— .Y V. 1} T Cr‘j:tceurlter §tandard
Voltage
Marnaor
Y K_ ¥
[ Preamplifier ey Converter * 470 counter |t L] ROM
)} (PWwi) _.H#_ Memory [ | RAM
Hi O A Ry
' [T Wil 1L :i-«—
Voltage Divider : : 1‘ . :i*‘
L& —
I
ol i Rela:
FET Switch ¥ rewp fed b
<:: FET Switch, |~ H*w Py — (Fl\gezlac;rd},;
Drive Circuit
Lo (> L
Shunt : Vv
Resistance
DIA Interface
Convarter [ | GPIB
a0 {Optional) ( RS-232C )

Figure 2.1 Models 7551 and 7552 Digital Multimeter, Block Diagram
o

-

Figure 2.1 shows a digital multimeter block diagram. For DC voltage measurements,
an input voltage is directly measured by a preamplifier within a range of a high input
impedance of 200 to 2000mV. The voltage is scaled in the preamplifier within the range of
20 to 1000V by a voltage divider. For AC voltage measurements, the voltage is normalized
in a scaling preamplifier by a coupling capacitor and is converted to a DC current in an
AC/DC converter circuit. Model 7551 uses an average value rectifying system (effective
value ealibration) and Model 7552 uses a highly effective value system. Resistance can be
measured within seven (7) ranges from 200 ohms to 200 megohms. A DC current flows
through the resistor to be measured and its voltage drop is displayed as a resistance value.
The four-wire measurement system can be selected in the case of Model 7552. For current
measurements, the voltage drop in the shunt resistor between the current terminal and Lo
terminal is displayed as a current value. Any change of function and range can be made
by the relay or FET switch which is driven by the control signal from the CPU according
to the selected mode. A high speed and low bias current of FET input type is conducted
into the preamplifier. The automatic zero point correction of the preamplifier and A/ D
converter is carried out by installing a zero point correcting switch at the inpuf side of the
preamplifier. A feedback pulse modulating system is adopted to the A/D converter and is
insulated with PWM and a photo isolator. The counting of PWM output, measurement
sequence, data correction, display, keyboard interface, operation, IC memory card, data
output interface, ete. are processed in the digital portion.
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3. COMPONENT NAMES AND
FUNCTIONS

3.1 Front Panel

Mode! 7551
Z)FCTN Key @ MODE Key AVG Key
1. DC V Key
2. AC VKey
. ?(;%\;g{v %D (in Blue Letters)
» ® OHM 4w
Display 4, DC A Key NULL Key MATH SELECT Key {Blye)
5. AC A Key Key
# FREQ : For Model
7552 only
( 5 | | (
‘7%5[ DIGITAL MULYIMETER \ YOKO#;AWA

@’ "“35 5 5 ;5“’5 ol b INPUT
’ ’ g g H H

g ' : 4
8w ammd gy ) Hi .
SAMPLE o “l r -
AUTO "SINGLE  NADGS  mmT FRA‘M car  SHEL 1000y '
RACH 700V :
7 e, MAX A
D POV em ACY o GMM v DA e Al g < ML e Avg] e MATH L
SO (G Y Yo Y Y s) (—) c @ {0)
NULL SET MISC  SELECT
e Autg WV wipe i T STORE o RECALL R4 Max
RANGE ((:D C:D CZ) saupce (T C:_.w) D™D L
IN'TEG .'NTV N SET PRG] @
POWER smF? EnTER A
A
|5 - o> w
LAl \ SAQ \ éf)o{’sﬁgﬁl' MAx +
i
L - 77 T —] ]
t' 1

I L

1 77 : T

\
IC Memory Card Slot i) LtocaL {bsrore 24) INPUT Terminal
' Key Key 12 RECALL Key
B RANGE Key SHIFT Key @N SET Key ' (18 PRGM Key (8lue)
, (Blue) ENTER Key
POWER Switch INTEG TIME Key {8lye) 19 INTVL Key (Blue) SRQ Key

* Blue keys are settable while SHIFT mode is ON.

Figare 3.1 Model 7551 Front Panel Components
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Model 7552 | FCTN Key
The numerals and names are identical to those for Model 7551 INPUT Terminal
4 A ™
[ . 4 \ )
TFES S DIGITAL MULTIMETER YOKOWA ¢ \
L) SR, L) iy, S SENSE INPUT
d=d L0 L 00048800 ; OHM 4WiRE
, & ame mj m’ Hi
COhore Scis WADSS  AMT mga  [SUA sPAGM  ca  SNRL 300V oo
Max MAX,
7 CHM Ok
e 00V e ACY o DW = 4W < DOA @ ACA ) = NI oo AVG o= MATH
e (T 0 C O CO CO COCOCTDOET™
FREQ FREG NULL SET MISC SELECT
== AUTO V\ A == STORE = RECALL o
mance (D DX sawee (O,
A o N SET PRGM A
POWER ENTER o o
— [ Do || | waw =
SHC Lo TERM 300V PEAK MAX ¥
\ — J
RN /
}é FREQ Key
Figure 3.2 Model 7552 Front Panel Compoenents
Model 7551 INPUT Terminal Model 7552 INPUT Terminal
High voltage terminal For INFUT Hi and Lo

symbol
_ INPUT /
. L For DC WV, AC V, and
@ OHM (2W) measurement
4
FOOGY =

L”flé

24 MAX

For DC A and AC A

>

L .\ measurement, On termi-
@) mal A, a current input
24 2egv circuit protective fuse is
FuSE X
to TeRm provided. For fuse re-

S00V PEAK MAX F

placement, see Section
7.1.2. Push and turn the
fuse holder
clockwise to remove the
fuse together with its
holder. Replace the fuse
with a new one.

counter-

IM 7350-108

{eurrent terminals) as well
as voltage terminals for 4-

ENS
OHM 4WIRE wire resistance (OHM 4w}
5 measutement.
J00V =z i
MAX g . N
"~ International symbal,

which means “Consuit the
Instruction” Manual”. The
symbol “ AN\ is marked
in the application portion

20A ONLYA,

of the instruction manual.
LNFUSED .

Lo TERM 500V PEAK MAX %

For DC A and AC Af{up to
20A) measurement. (Take
care that there is no input
circuit protection fuse for
204 terminall)



3.2 Rear Panel

R$232C
@ @ OOOOOOOOOOO
OOOOOOOOOOOO

(FHH \ )|

DIGITAL MULTIMETER

-

A0V AC
Ay

R ————
230V AC

Figure 3.3 Models 7551 and 7552 Rear Panel Components

@ Power Supply Connector
A three-pin connector with ground terminal. Use the rated supply voltage and

frequency.

@ Fuse
A time delay fuse with the capacity of 0.2A (100V series) or 0.1A (200V series),

@ Power Supply Selector Switch
This switch is set at the factory in accordance with power supply requirements:
100V series : 100V or 115V
200V series  : 200V or 230V
To change the supply voltage from 100V to 115V or vice versa or 200V to 230V or vice
versa, select the switch position (see the table below).

FAN CAUTION

® After changing the supply voliage, be sure that the fuse rating is correct.

IMi 7550 - 10€



Table 3.1 Power Supply Selector Switeh Position

Supply Voltage Switclh Position Fuse Remarks

| Smitatuhainheiel 1
i 1
i 1
160V H '
| |
] t
] ;
] 1

4 L 0.2A
] {
! 1
1 t
i '
1 '
115V 1 !
1 1
] 1
1 |

1 ] Switch Position

I 1
1 ]
! i
200V I :
1 ]
1 ]
1 1
: :

: 1 0.1A
! 1
t ]
t 1
1
230V ' i
1 i
¥ |
‘ i
L e ot s o

b
\ B
-

Switch positions enclosed by dotted lines are covered
with the supply voltage indicator.

@ Ground Terminal
A case ground terminal for Class 3 grounding (ground resistance up to 100 ohms).
(When a power cord with ground is used and grounded through the receptacle, the case
ground terminal need not be grounded.)

@ GP-IB Interface Connector (For Models 7551 01 and 7552 01)
Models 7551 02 and 7552 02 are available with RS-232C communications interface

connectors.

& CAL/MEASB Switch

This switch is used to select calibration or measurement mode. In normal measurement
mode, this switch is in MEAS position, To set the calibration mode, place this switch
in CAL position,

® EXT TRIG & OUTPUT /\ Connector
This connector is used for connecting remote 1/ O signals, such as the remote trigger
(measurement-start) signal, measurement-end signal output, comparator (HIGH, LOW
and PASS) output, and DD/ A ocutput (optional).
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4. MEASUREMENT AND SETTING

The stand for this instrument
can be positioned as shown below.
When highly accurate measurement
is required, place the instrument in
a horizontal position or set its stand
upright. Keep the instrument away
fremn heat sources. This instrument
can be mounted on a rack using a
rack-mounting kit (see Figure 4.2).

Figure 4.1 Set Stand Upright

Far Model 7515 01

N
|
|
j

e ———

For Model 7515 03 For Model 7515 04

Figure 4.2 ﬂack-Mounting Hardware
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CAUTION

® The display window is made of thermoplastic resin. Do not touch soldering irons to
the display window. Do not wipe off the display window with a cloth wet with
benzine, aleohol, ete.

4.1 Preparation for Measurement and Some
Cautions |

Connect the power cord to the instrument rear power connector and apply the rated
power to the instrument. Turn ON the power switch and allow at least 60 minutes for if to

warm up.

4.1.1 DC V Measurement

AN
PRECAUTION

- ®  The maximum input voltage is about + 1000V {peak) fbt‘_‘i“lo seconds and about +
600V (peak) continuously in a DC voltage range of 200mV to 2V. The mximum
voltage is about +1000V (peak) continuously in a DC voltage k of 20V to 1000V,
The maximum voltage with respect to the ground is + 500V (peak). If the voltage
is beyond these limits, the instrument will be damaged. If a voltage higher than
the maximum input voltage is applied, the input impedance will drop to around
100 kiloohms.

IM 7550- 108



(1) Connect leadwires to the input terminals (high voltage to Hi, low voltage to Lo). The
polarity indication will be “-” when the Hi terminal is negative. See Figure 4.3 for
interconnections.

(2) When a voltage is measured repeatedly in the same measuring range, set the manual
range mode and seleet an appropriate range.

(@ Interconnections for General Use

I DC Signal Source
E‘:{
— _

;l]—

@ High-accuracy Measurement

DC signal Source

) (]

L
i g, o
|

!
<

=t

-

=

Figure 4.3 Interconnections for DC V measurement

CAUTION

¢ When very low voltage measurement is required, there is a problem of generating
thermoelectromotive force due to connections between the measurement leadwire
and instrument terminals. For this measuring application, be careful not to
generate a temperature difference between the H and L terminals. Short-cireuit
between H and L terminals and use NULL functions to cancel the residual
voltage, '

® In high-speed sampling mode, use shielded cables. Otherwise the high-speed mode
is affected by power supply noise.
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4.1.2 AC V Measurement

AN
CAUTION

e The allowable maximum Iinput voltage is T00V. The maximum voltage with
respect to the ground is £ 500V (peak). If the voltage is beyond the above limits,
the instrument will be damaged.

(1) Connect the leadwires to Hi (high voltage) and Lo (low volbag.e).
(2) Model 7551 rectifies average values to indicate effective values.
If a distorted wave signal is applied, an error occurs.
Model 7552 indicates effective values in AC V measurement.

(3) The instrument can measure a minimum frequency of 20Hz. If a frequency signal lower
than the above is applied, the meter display may fluctuate. When an AC wvoltage
superimposed on a DDC voltage is measured, the frequency of AC components must be
higher than 20Hz. When the multimeter is in high-speed sampling mode and used for
low-frequency measurement, the fluctuation in the meter d'isyglay will become greater.

(4) Use the instrument in a measuring range of 5 to 100%. Otherwise, the meter display
will not be stable.
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4.1.3 Resistance(OHM)‘Measurement

VAN

CAUTION

® Up to 300V RMS can be input. Do not leave the instrument with the input
voltage applied. The maximum voltage with respect to the ground is +500V
(peak). Do not exceed these voltage limits.

(1) Connections for resistance measurement in two-wire or four-wire system

Two-wire system (used only when the leadwire Four-wire system (to eliminate measurement errors
resistance can be ignored) due to leadwire rasistance}
- INPUT (SOURCE})
<!) Leadwire ] Hi . Leadwire

Hi  INPUT
)

4:0 INPUT

Figure 4.4 Connections for Resistance {(OHM) Measurement

Voltage Voltage

Measurement

Measurement

INPUT
(SOURCE)

Connect leadwires to the input terminal. For connections 'fgr two-wire and four-wire
systems, see Figure 4.4. Connect a high voltage terminal to “Hi” and low voltage
terminal to “Lo”.

(2) For the four-wire system, use the leadwires option (Model 7515 10), the leadwires
(supplied with the meter) or leadwires prepared by users and make a four-wire system.
Turn ON the AUTO ZERO and put it into use.

(3) Table 4.1 shows the currents flowing from “Hi” to “Lo” terminal through the resistance
to be measured. :

Table 4.1
Range (ohms) Current Flowing

2000 1 mA
20000 1mA
20K 0.1mA
200k 10pA
2000k 1pA
20M0 0.1pA
200MQ 500A
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PLEASE NOTE

Do not touch the measurement clip during measurement. Otherwise indication
errors nceur, _

in high-resistance measurement (10 Megohms or more), if there is considerable
noise at the “Hi” terminal side, it may result in a {fluctuating indication or
unstable operation in auto range. When the multimeter is used in high-speed
sampling mode, use shielded wires for input connections. Connect the instrument
case to the “Lo” terminal to prevent common mode noise. ‘ _
For the 2-wire system, shorten the tips of the leadwires and make a zero point
adjustment (see Section 5.2 for NULL Adjustment),

In very low or high resistance measurement, use an averaging function fo ensure
stable operation.

When the input terminal is open, the voltage between the input terminals is

_12.5V masximum.

L
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4.1.4 DC A/AC A Measurements

AN

CAUTION

® For Model 7551 : Allowable maximum input current is + 2A (DC+AC peak).
If the input current is beyond the above limits, the
protective fuse will blow. For fuse replacement, see Section
8.1.2 “Fuse Replacement”.

¢ For Model 7552 :  Allowable maximum input current is 20A. Do not exceed
this current Hinit, Otherwise, the instrument will be
damaged.

¢ Allowable maximum voltage with respect to the ground is 500V (peak value).
Do not exceed this voltage limit. Otherwise, the instrument will be damaged,

® The current flowing thru the leadwire supplied with the multimeter is limited to
5A. When a larger current is to be measured, use a special leadwire (for large
current measurement) available upon request,

(1) Connect the leadwire to the current input terminals A and “Lo” {current flows A to Lo,
see Figure 4.5).

3
&
e

r' Nt
GOV
AL
saea L

2
SELECT
\REeaLL 24 Max /; Cpen Here.
[ -
PRGM
wren .

) Fuye
i ég)ai;zi’:qx MAX F

] DC Current

;h]_ ‘ _ or AC Current

Figure 4.5 DC A Measurement

(2) When the current is measured repeatedly in the same range, set manual range mode
and select the desired range.

PRECAUTION

® For 20A measurement, the multimeter dissipates heat. Do not contact input
leadwires with each other. Make sure that leadwires are properly connected. Avoid
continuous current flow of 10A or larger for more than an hour.
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(3) Model 7551 displays effective values that average values are rectified. Model 7552
displays true effective values.

< AC Current Measurement for Model 7552 Only>

(4) The instrument can measure a minimum frequency of 20Hz. If a frequency signal lower
than the above is applied, the meter display may [luctuate. Even when AC current
superimposed on DC current is measured, the frequency of AC components must be
higher than 20Hz. When the multimeter is in high-speed sampling mode and used for
low-frequency measurement, the fluctuation of meter indication will become greater.

(5) Use the instrument in the measuring range of 5 to 100%. Otherwise the meter display
will not be stable,

PRECAUTION

e In AC range, the meter may not display zero even though there may be no input.
This is due to internal noises (not a false reading).

® I'or 20A measurement, the multimeter dissipates heat. Do net contact input
leadwires with each other. Make sure that leadwires are properly connected. Avoid
continuous current flow of 10A or larger.

4.1.5 Frequency (FREQ) Measurement J
(1) The input connections are same as those for AC V or AC A7

(2) Press AC V or AC A key and check that the input signal is greater than 5% of input
range. Press the AC V or AC A key again. Now the multimeter is in frequency

measurement mode.

(3) If the input level is lower than the limits specified, the meter display may be unstable
or invalid data may be displayed.
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4.2 Measurement Procedures

2

Select function
keys.

Set manual mode with-

v A
D D

Installation

¥

Electrical
Connections

Y

Applying Power
POWER

{

Normal measurement procedures are as follows

Select Function Key

ac v AC ¥ OHM Be A AC A
( -
R Set i
ange Se .
ey Auto v A Set Measuring Mode
( )y ) T MobE

3

Is Measuring Mode
Set?

NO

) @ keys to be used.

Functions Set 2.

NO

Are Computational”

Start Measurement

Y

Is Data Saved 7

AT e AT B AUTO status
j AUTO ||SINGLE| | N RDGS !
PR £ - when power
} turns ON.
Set Integral Tim
: Tj 3 - 100ms set before
INTEG TIME ) shipment
|
set Sampling Interval
[ ¥iso - 500ms set before
INTVL shipment
Y
NULL Function
NULL [—2|---- OFF when power
turns ON,
l
Averaging Function
Ave >~ OFF when power
turns ON.
|
MATH Function
MarH  Scaling (3C) > OFF when power
Decibet {dB) turns ON.
Comparator (CP)

STORE Function

STORE

Measurement

Store Data

« OFF when power
turns ON.
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4.3 Setting Keys

4.3.1 Setting Function (FCTN) Keys
The following function keys are included. Press the desired function key. The
corresponding LED lights up. |

AC voltage AC current

{For Model 7552 only} Four-wire system {For Model 7552 only}
DC voltage Two-wire system DC current
OHM OHM
DCV | ACV o= 2W o 4W < | DCA o ACA

e (COCOCOCOCOCD

FREQ FREQ

Frequency measurement {For Model 7552 only)

4.3.2 Setting Measuring Range (RANGE)
The multimeter includes two measuring ranges — auto range and manual range.
When auto range is selected, an LED lights up. '

Manual Range
A

AUTO Range ! down key up ké;
13
== | AUTO A4 VAVISR
RANGE (( ) (C ) C )
> A O

® Measuring ranges that are set for individual measuring functions are stored in
memory. '

e After a measuring function has been changed to another function, if it is used again,
the current measuring range is also returned to the previous range.

(1) Auto Range Mode

@ When the display data increases more than 20000/200000, the range is automatically
changed (increased), whereas when the display data goes down to less than 1800/18000,
the range is automatically changed (decreased).

® When the mode changes from manual to automatic, measurement starts from the range
selected in manual mode.

® In 20A range, manual mode cannot be changed to automatic mode. Decrease the range
in manual mode and then change from manual to automatic mode.
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{2) Manual Range Mode

¢  When manual mode is selected with AUTO key, a range that is selected in auto range
comes up,

¢ If manual mode is selected with the UP or DOWN key, the range will be changed.
If the measuring range exceeds upper-limit setpoint, =~ OL —~ (overload) is displayed.
Set the range again or select auto range.

® A 20A measuring range can be selected manually,

Note : For AC voltage or current measurement, if the input is below 5%, measurement

accuracy can not be assured.

v
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4.3.3 Setting Measurement Mode (MODE) -

The MODE key is used to the select sampling mode. When the key is pressed
repeatedly, the mode changes to AUTO, SINGLE, N RDGS, and AUTO in turn. The
corresponding LED lights up every time the mode is selected. For detailed information the
about measurement mode, see Section 5.2.1,

P’,’ ﬂ !:i ':? ’«:i Lt i E===i ‘ | MODE Selection
T s e ey meo B4, pow cu A

o oot

___________ Measurement mode

LED lights up. | AUTO |} SINGLE || NRDGS

n
LH“—UMH

e “AUTO” mode allows free-run sampling with integral time and measurement intervals.

In “SINGLE” mode, a single data is sampled every time triggering is executed.
e In “N RDGS” mode, data are sampled in the set cycle every time triggering is
executed.

4.3.4 Setting Integral Time (INTEG TIME) ,
The INTEG TIME key sets A/D converter integral time, Foﬁldetails, gee Section 5.2.4.

SHIFT

© Press () key.

‘L(LED lights up.}

FTTTTT T
i YRR
‘ { /"': ) s ’ }-f press ) xey. |---- Select INTEG
“““““ INTEG TIME
FAMECE mmrrrerrasene

57“"”“ SGLE NMOGS R meo 204 oM oa inl TIME mode.
N N T |
oy e e o - r‘"“"""""; I—-——-—‘-“wl
1t [ B
:.":2.5_1 . L16-66J ' 1_20 J ' Lzo'?_." Press C? kay. ====Select integral
T o —] time,
Y
ENTER
Press (77 key.
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4.3.6 Setting Measurement Interval (INTVL)

The INTVL key sets measurement intervals. For details, see Section 5.2.5,

4-13

SHIFY

Press () key.

*f {LED lights up)

NN T
TR RN - ] Press C) key,  f--~- Select
N R INTVE measurement
Jr interval mode.
Flashes
Press key. =" Select
A measurement
A intervals,
{Repeat.}
Press CSD key. ™" Move cursor,
frpo ENTER
( -~ R Press () key.
g e o T mow on 2
Y
A ‘.
( /’;\ _____ } % Press (0 key.  f-—-- Select units of
T S e /m g e cu g, A measurement
{ intervals.
U I (]
VWS o S enier T -
Press () key.

4.3.6 Setting NULL Adjustment (NULL/NULL SET)
The NULL and NULL SET keys are used to set null value. When the NULL
adjustment is ON, the corresponding LED lights up. For more detailed information, see

Section 5.3.

NULL

Press (1)

key.

----- Select NULL
adjustment.

(LED lights up.)

SHIFT
Press C_)

key.

F ==~ NULL SET

( The display data disappears momentarily
and then 0.000 is displayed.

l {LED lights up.)

N\

Press
NULL SET

key.
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4.3.7 Setting Averaging (AVG)

The AVG key is used to sel moving average. When this key is pressed, the
corresponding LED lights up. For details, see Section 4.4,

| ]

§ 4.4t P

Flashes

(rirt oo

RN ,
T o svous WADOS  urh o 24w Gu BT E—

Flashes

'IEEE 0T

fa 444 H

Flashes

Press

AVG

CD xey.

- Select moving average.

{LED lights up.)

Press

SHIFT

T key.

-~ Select averaging cycle
set mode.

Y

{LED lights up.

—

Press

O

MIsC

key.

" ENTER

Press

key.

{Set averaging cycles.)

Press

kay.

== Sefect the numerical
valuas.

Press

-

key.

[~ Mave cursor.

Press

key.

~—~ Select the numerical

values,

Press

key.

—~— Move cursor.

Press

CE:) key.

-~ Select the numerical
values.,

r—_p—mwm—ummmmmmmm-ﬂ—-—m

! When the C:;j key is pressed again, the cursor moves back to its initial position. |

DR

-
=

-
™
3
-

AN e P
[ AAO  ShGLE MRS AMT e AN, MROM CH e

e e e o e o e o o et o]
¥

Press

ENTER

D key.

-~ Set value is effective.

* Up to 100 averaging cycles can be set. If averaging cycles exceed the
above limit, an error message is displayed and the average set mode

comes up.
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4.3.8 Setting MATH Functions

The MATH key is used lo set MATH functions, types of MATH, and MATH constants.

When the MATH key is pressed, the corresponding LED lights up.
‘Three mathematical functions are available :
(1) Scaling ; constant KA, KB
(2) Decibel ¢ constant KC, KD
{3) Comparator : constant HI, LO
—199999E9:=5 KA, KB, KC, KD, HI, LO = 199999E9
For details, see Section 5.5,

MATH

Press () key.

-~~~ Select MATH mode.

(LED Fights up.}

i rali SHIET
(1) Setting Scaling press 2 Ley. |- To select MaTH
‘ function.
l (LED lights up.)
FTTTTT B
L
l /A'\ ______ P \ o Press (L) key.
B A MR TS e ;.,‘, B o oo 28, SELECT
Do U1 o § gt
1 SCh.dB . CP
§ L S R S "1;
T N '
I /P:x mmmmmm J: Press () key. |-~ Select MATH
T T Y / P ™ A function.
IWTO SEIF N RDGY A L5 " PAGH ERAOA 1 .

N {SC is selected in this case.)

i SC 1>, dB 1= CP ;~ SC |

| PSR | | WA | | WA —— | | S — | r

T ENTER
- Press () key. }|-- SCis selected.

T R S e e o L o en B 1
AT s o
RANgEyR YN yn b= Press () key. |~ To set constants.
e N e e mep B0d a0 cu S

Flashes

1 (To the next page.}
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l {From the previous page.)

-~ Select code and
numerical value.

{Repeat.}

== Move cursor.

- —— Move decimal point.

[~ —— KA is set.

-« Select code and

numerical value.

(Repeat.)

S T TI5I 505 Lo
Ly ggy T U ] press CO key.
b BTl B L
eI rT |, -
[ Legigogggpg +H ’ Press (2 key.
Press (:;:..3 key.
J { i' E: ’ Press (msn} kay,
Y )
il xln g =
Ll LOLiiigeg  tu I Press ) key.
TR TR e 204 eeow ca S
Flashes
#IAINTrT s '
Ligivigigid L Press Cf\:::) key.
Ll B B = T |
ST rirerd ., o
l,l, AN I R l I Press C:_;D key.

1M 7556010t

=== Move cursor.

l

Press () key.
-

= Move decimal point.

ENTER

Press () key.

-—— KB is set.
MATH mode setting

is complete.



(2) Setting Decibel

MATH
Press (T key. |- Select MATH mode.

(LED lights up.)

st KA
23 M swaaiE MaTUS AT

oy e iy g g

| ] [
1 SC i el
[o—

by e v o wd | PR — ]

g P
[ava] ASTO FRGLE MRDOS T

SHIFT
Press (T key. | —- To select MATH
function.
l (LED lights up.)
Press (70 key.
SELECT
\
Press () key. }-~- Select MATH
A function.

[

- .y PR

i1 SC 1> dB i> |

| Sr—

—d L Ry | | r——,

(dB is selected in this case.)

ENTER J

Press C_ ) Key. F--dBis selocted.

ST Lo
L_ﬁ. L,,J LJ L_’ LJ LJ Wk Press CM"_E__ES key. [~ == To set constants,
{ [ T STl moo FH omon on BT,
Flashes
_ - Y

IR NN NN _—

{ gLy LIty e o Prass C2) key. —~ Selet code and
B e s o mw e A numerical value.

{Repeat.)

=== Move cursor.

Press CS::) key.

Y

Press Cp key. [~ — = Move decimal point.

{To the next page.)
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l {From the previous page.)

- KC is set.

ENTER
Press () key.
ENTER
Press {3 key.
3
"Press CMT“) key.

—-- Seleet code and
numerical values.

" {Repeat.)

Press ) key.
S

=== Move cursor.

1M 7550 - 10E

Y

Press ( Dy key.
i a-(,:; ¥

-~ Move decimal point.

y

ENTER

Press () key.

|-~ KD is set.

MATH mode satting

is complete.



MATH

Press ") key.

i~ ~ Select MATH mode,

(LED lights up.)

(3) Setting Comparator

SHIFY

Press (CT7)  key.

“— To select MATH

function.
{LED lights up}
4
I K
1
/ SR j\ 1 T press T key.
""c":":‘"’-.—né“"m i e PO cm o SELECT
U am 10 o L.
1 SC . dB 1. CP !
| MR [P | | PR |
oo K
i
[ e f\ ! Press (L key. - Select MATH
5 e W oo B mow A function.
e F"i"“? ———m (CP Is selected in this case.)
:SC i B 1= CP I“"":SC :
enteg -

HI |

Saae
A, emew cu S

Y
T AUTD =aiis waoos AT FRED

Press ) Key.

-~ CP s sefected.

~ = To set constants,

~- Select code and
numerical vaives.

(Repeat.}

“= " Move cursor.

Y el N
L_’, LJ L_f LJ ! LJ + M } Press &E% key,
d Avrgm et e BN peow qu e
Flashes
7
FATIITT 51178 s
AL iigiggy + 4 Press ) key.
+7-—a"1—;“——>+ —a+1___
Y
e alaxls -
[f.uuuuu + I l Press(:;_)key.
]r
Press ﬂ.j key.

™=~ Move decimal point.

{To the next page.)
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l (From the previous page.)

l L0 \ I ENTER :
e Press () key. {~—Hiis set.
DI J
! iy LrLy Ly r K Prass é% key.
?}“"4710 SAGLE NAOGS  AaiT men L B
Flashes
\
(-#-! iy
LS LSt . Press (T key. -~ Select code and
e B wasad e mee B4 v cu BT A numerical values.
+1"’—1"’— - * "’+1... (Repeat.)
A
‘4-”"‘? T )
SANRERERY N TR Press C:P key. ~- - Move cursor.
€O RA0 SeRKS WAOGS  ANT meo J0 0 mow oo SEL
Press () key. |-~ Move decimal point.
=
. ENTER B
Press (T ) key. [~——Loisset
MATH mode setting
is complete.

4.3.9 - Setting Trigger (I'RIG)
The TRIG key is used to oubput a sampling start signal. Use this key when the
measurement mode is in “AUTO”, “SINGLE” or “N RDGS",
In “AUTO” mode :  Pretrigger is generated while data is being stored.
In “SINGLE" mode : Data sampling, data storage and recall every time a trigger
gignal is generated.
in “N RDGS” mode : Data sampling in the specified sampling cycle, data storage and
recall every time a trigger signal is generated.
+ TFor measurement cycles and preirigger setting, see Section 4.3.10. For data storage, see
Section 4.3.15. For data recall, see Section 4.3.16.
* For more detailed trigger functions, see Section 5.1.2.

TRIG

Press () key.
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4.3.10 Setting Sampling Cycles, Used Memory Areas, Head Number of
Called Memory
Set the following, used for store and recall functions
Set the following:
N8: Measurement (sampling) cycles (in “SINGLE” mode, “N RDGS” mode) and
used memory areas.
RD: Head number of called meinory
Set measurement (sampling) cycles and used memory areas (NS):
In “AUTGC” mode Number of pretrigger cycles while data are being stored.
In “SINGLE” mode: Preset cycles while data are being stored.
Preset cycles while data are being recalled.
In “N RDGS” mode: Post-trigger cycles while data are being stored.
Post-trigger cycles while data are being recalled.
Set head number of ealled memory in recall function (RD).
where: , '
NS=Range from 1 to 8000
RD=Range from --7999 to 7999
Ranges that can be set are as follows

Built-in 1C Memory Card IC Memory Card IC Memory Card
Memory (8 KB) {16 KB) (64 KB)
NS 1 to 1000 1 to 500 1 to 1500 1 to 8000
RD - 8999 to 999 - 499 {0 499 —1499 to 1499 -T999 to 7999

- L .
*  For details about store function, see Section 5.5, and about reeall function, see Section

5.6.
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sttt GAMERE s ot
£ AU BOLE NAOOS  ANT Sy HmO8t

s ]

SHIFT

Press () key.

{LED lights up.}

Press CR'—"D key.

"""" Select sampling

eycle mode.

Press

“““““ Select sampling

mode.

e e mr [mea 221, o on 2,
\"'Ju NS l"’*""L RD_j
(st oo
(hfigey T
Flashes
+ TIriiii1 o
t OO0 ro |
B i ST e mae 04 e oga S
Flashes
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ENTER
Press () key.

“““““ Set mode.

Press C:AD kay. == Select code
and numerical
l values.
{Repeat.)
Press =7} key. Move cursor,
Y
ENTER ]
Press key. """ Set value is set.




4.3.11 Seiting Delay Time (T1))
Set the time delay. Time delay means the
signal but before sampling starts.
The delay time can be set between 0 and 60
where 0 to 3000ms
3 to 3600s

1-ms units
1-s units

“period”

min in 1-ms units.

SHIFT

Press [

} (ED lights up)

key.

after the generation of a trigger

Press el key,  fe--- Setting mode
T s R e ‘/m,’:‘"mw,ﬁa ON.
kR S A Ltk T SR b Ll |
' AT . TD L AZ LGP L. DA 1)
| | [ SR A | | SET - ) [ S ) | S —— |
1
AR K
1
[ [ J l Press C’p key, “““““ Select time
O R o R weu o S delay mode.
T e T P T A T
I
. i AT 1= TD 1=, AZ i=1 GP 1= DA 1) ATJ
e e e Ll ) | R | IRR—— L AT
y
(595 0t T I ENTER
8.0 0 60§ Press () key.,  f=--- Enter delay
o2 m%»mm mr’g‘"mmm time,
Y )
Flashes =R .
press (- key. - Select
A numerical
# value.
{Repeat.)
(I -
1 f8 00ty HRE Press () = key. == Move cursor,
[ T e men 00 eos ag  SPU
: ¥
N ENTER
[ 1 = J Press key. f~—-- Set value is set.
O we s a eet [ R
g —— b} ‘
: i
[ /,"\ mmmmm J } Pross C;\D key, [--—- Selact delay
O o Bl Wi mn \ meo 2t mw om time units,
ims i 5 |
| SRR | S |
{
ENTER )
Press key. F—-—=—- Time delay
setting is
complete.

*

Section 5.1.2.

For details about delay function, see Section 5.1.3, and about trigger function, see
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4.3.12 Setting AUTO ZERO (AZ)

The AZ key turns ON or OFF AUTO ZERO. AUTO ZERO (AZ) compensates for zero
drift which will be generated in the internal circuit every time sampling is executed. In
high-speed sampling mode, measurement time is decreased by eliminating AUTO ZERO
functions.

SHIFT
Press ) key.
J(LED lights up.)
| Fr 3 ]
]
/ N J\ J Press ) key. |f---- Setting mode
L [ e gyl a0t pmost mlm“g, Misc - ON,
g i NS sy
1 11
AT e TD LG AZ VU GP L DA L ‘1
R o e mn ad | VPP | | PRS- ™ | | EA PR |
A 3
/ [ ): ) Press C::) key “““““ Select the GP-
IR e gy I e o T A 1B interface.
[ B e S e I e B el T
1
LATJ%; TD 1= AZ (-1 GP 1 (1 DA ! AT I...
. b e s e [ A | e oy gl | VO | N |
3
I ENTER
( ":7 "7 }...1 - } Press ey. r-m-- GP-IB interface
B Ty wos mer mea DA o ca S0 is set.
=( mmmmmmm \e 3
/y'\ _______ J P Select mode.
Y aure WROGS AT e A eman gu AT
\,«Mw-. -----
"ON <] OFF | |

{1} Adr{addressable mode) @ @ (2} onlY {talk only mode)

iM 7550+ 10E
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4.3.13

Set communication interface functions. Set GP-IB

4-25

Setting Communication Interface (GP-IB or RS~§320) Functions

communication interface functions for

Models 7551 01 and 7552 01 and RS-232C communication interface functions for Models

7551 02 and 7552 02,
For details, see Chapter 7,

. SHIFT
Press key.
(LED lights up.)
[ I’ wwwwww ;
{
M J'_\J Press C;c) key, fpm--- Setting mode
T mea B eow ,;,-_ﬂm\ MiS ON.
EmmsE ey pe e i e r"’“"“";
VAT LT ia AZ LGP LG DA D) J
e e r TR S T e e e o2
A 3
i ______ ;N\EJ Press C? key,  f=-- ;:!ect AUTO
IR e - . RO
remmn e momoo r,__‘::w/ S ————— functions.
t
(AT i1 TD 11 AZ |1 GP |- DA 1yl AT |...
I o ENTER
L RN M Press (™) key.,  fem-- Enter AUTO
I o e oy e e e - -p”’"‘-
| | N il A
T S .
L L : L] ;‘" ) Press {;\D key “““““ Turn ON or
\' ZERO.
e Pt ]
VAdr == onLY !
ENTER
Press C Ty key, pemee AUTO Z_ERO
setting is
completed.
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{1) For Adr (Addressable Mode)} :

ENTER
Press () . key.

it ¢ L
L‘ i l..’! i.

F gL a=trarrril e B4 o o S
Flashes

(2) For onLY (Talk Only Mode) :

Press G key.

Press e - key.

ENTER
Press () key.

ENTER

Press (1)} key.

o -y

“““ Set Adr mode.

~— Select
numerical
value.

(Repeat.}

== Move cursor.

_____ Adr (addressable)

mode setting is
complete.

————— Set onlLY mode.

onlY (taik enly}
mode setting is
complete.

* : When an RS-232C communication interface is selected, E__R_S_ _i is displayed.
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4.3.14 Setting D-A Output (DA) (Option)
D-A output (DA)is optional. Set the D-A output (DA) option when necessary.
* For details, see Section 6.2.

SHIFT
Press () key.
{LED lights up.}
£SO Al 1
( s
[ J) Press key. e~ Setting mode
CF  arh WL AT AT ey DA o G MISC ON.
[ TR e T R e BN SR Y -y
i bl
VAT LI TD L AZ LGP LG DA D
—— LS | [N | | S ) ™
[ L \L‘—J\ Vl
1
(O 4 press () kay. [~~~ Select DA.
B e s e N \ A
U tviny B it S [ T
| AT |“~>| D | gl AZ 1= GP 1- (i DA - AT |...
et e e wrr | W —— § - | | e e e el | PO — |
’-7 J (]
‘ L’ f E‘ i Presy CEE% key “““““ Enter DA,
[T gy R mee 04 o oy SR
Flashes
H
- .
Press CZJ\D key. o — - Select numeric
value,
Repeat.
y (Repeat.)
1 4 o
Ly ¢ it M Press C—? key < -~ Move cursor.
[T vyl foew 05, meaw  eu S
Flashes A
ENTER )
Press (")  key. -~~~ Setting DA

{option) is

complete.
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4.3.15 Setting Memory Storage (STORE)
The STORE key is used to store the measured data, When this key is pressed, the
corresponding LED lights up. Up to 1000 data can be stored.

In "AUTQ” Mode : Overwrite functions, (stores data updated (overwritten)).

Sets a pretrigger level with TRIG key.
In “SINGLE” Mode : Stores the measured data every time the trigger signal is applied.
In “N RDG5” Mode : = Stores the measured data (in NS cycles) every time the trigger

signal is applied.
For more detailed information, see Section 5.6, and about trigger function, see Section
5.1.2.

STORE
Press () key. [-—= To store measured data,

{LED lights up.}

4.3.16 Setting Memory Read (RECALL)
The RECALL key is used to recall stored data. When the key is pressed,
the corresponding LED lights up.

In “AUTO” Mode ¢ Recalls all stored data.

In “SINGLE” Mode : Recalls stored data every time the trigger signal is applied.

In “N RDGS” Mode : Reecalls stored data (in NS cycles) every time the trigger signal is
applied.

For more detailed information about recall function, see Section 4.7.

RECALL

Press ) key.

(LED lights up.)

4.3.17 Execution of Program (PRGM)
The PRGM key is used to generate and execute a program.
¢ Program Set Mode (PR)
Program Execution (RU)
IC Memory Card Set Mode (Panel-Set Data Save and Load)
“Initialize (C1)” — Initializes IC memory card. Initialize IC memory ecard
' when it is used for the first time.
“Load panel-set data (81)” — Calls and loads data from IC memory card.
“Save panel-set data (S5)” — Stores data entered by panel keys in IC card memory.
Data that can be saved and loaded are : functions, ranges, sampling intervals, delay
time, integral time, NULL data, auto zero,
averaging functions, D-A mode data,
averaging cycles, MATH data.
For details, see Section 5.8,
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SHIFT

Press () key.

; (LED lights up.)

i
il Press ) key,
T el S s mer a4, reos o S FRGM
[ /.:s b Press m key |-~ — Select the desired
TS aind owie W mur ;y/r’g‘_‘u PO G A item.
_ _ . L _ Y
] [ ot t 1 P ENTER
iSLi. 1SSy iRUy qRPy CLy Press € Key.
4" m’ -a‘ L’ L" Lf 5‘:'5 i or PR 1
B RS e wmas e ow B
f
Lights Up {See the next page))
Y
i P k
ress set key ——Set a pragram.
{when necessary).
" e Function
3 (Repeat.} oRange
,:: . '“ I:' . ENTER @ Math
()< I g Press () key. function
[ R -~y aeeer i e B4 eoe oa AL ON/OFF
Jr setting
( gy Ny - g
-t b L Press () key. |~ Programming
T G G W e o 0L o cu S (one-step) is
.
i completed.

(% YRepeat the above steps.

l

SHIFT

Press (__) key.

‘& {LED lights up.)

Press () key.
PRGIA
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{17 frrom the previous page.)

For | HE
L A

( by step,

|

4.3.18 Setting Local Status (LOCA )
The LOCAL key changes from remote to local status. When the GP-IB or RS-2320C
communications interface ig being used, press LOCAL key to change from remote status.

Press () key.

Lacat

4.3.19 Generating Service Request (SRQ)
A GP-IB or RS-232C communications interface includes the following functions :

® When a GP-IB interface is used, the multimeter sends a service request (SRQ} to the
controller,

® When an RS-232C communications interface is used, the multimeter sends measured
data each time.

Press () key.
RO

Note : In loeal status, if SHIFT LED) is ON, SRQ key is not in effect.
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SHIFT

Press (C__) key.
,!, (LED bights up.)
‘ sl
- Press (__) key.
T ae Sae NADGS  AWY men (O, MM O g PRGM
‘ /:-::' - Press () key. f—— Select the desired
R i o e ey A item.
X
'sLi,iss|,irul ,iRP} .iCI! s
et mmd e bt e Press () key.
"'}L"L’ 1.4 L’L" ForLPR:
P e < -k
a Aurm NROGS  RMT ey n’% ,...Fu oL m
i
Lights Up (See the next page)}
( P k
ress set key - - Set a program.
{when necessary).
‘} R @ Function
- (Repeat.) eRange
N T ENTER & Math
() 4 [l i Il | Press () key. function
] lwg%_ﬂu_n& Fe? g S04 mON ca g,‘"‘m ¥ QN /OFF
¢ setting
f 'l iy T
gy N Press () key. | —— Programming
g i ey wwoas awr meo A e cu S {one-step) is

;l

completed.

(¥ )YRepeat the above steps.

:

SHIFT

Press () key,

\ (LED lights u

Press {___) key.
FRGM
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@ (From the previous page.)

P e T
e e — Fory RU
+iLlLlL¥LIL! F b s hbalainubube .
‘ -’ m" -—a’ m’ P i '
Py T
MO EE W05 Ry ~e r’g' n:-mt AL o'::‘n
r A
Ligh TRIG
ights Up Press (== key. L ~-Execute step by step.
@ (From the previous page.)
r==—=1 T Lol e |
=i } For | 1.1 SS 1 CT
e L SR | [ LR |
TR mro L o cu -
Y
[ /r‘:\ ; ‘ Prass C’“—,“:{D key. L -- Execute step by step,
______ J
T A v wenon n#urmmmm
lrl"""--m | bk BENE oA R 4
v 1
i SL .1 SS . CT
- T ¥

ENTER
Press (my  key.

4.3.18 Setting Local Status (LOCAL)
The LOCAL key changes from remote to local status, When the GP-IB or RS-232C
communications interface is being used, press LOCAL key to change [rom remote status,

press () key,

LOCAL

4.3.19 Generating Service Request(SRQ)
A GP-IB or RS.232C communications interface includes the following functions :

& When a GP-1B interface is used, the multimeter sends a service request (SRQ) to the
controller.

¢ When an RS-232C communications interface is used, the multimeter sends measured
data each time.

Press T key.
RO .

Note : In local status, if SHIFT LED is ON, SRQ key is not in effect,
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4.3.20 Setting Initial Values

When the power turns ON, or when initialization is executed, initial values are set.
Before starting measurement, initialize data to eancel already measured data and set
values, For initial values, see Seection 10.1.

The following two ways of initializing data are used :

Use Panel Keys (Manual Set).

Use a GP-IB Communication Interface (Remote Set).

For details, see the following flowchart.

(1) Manual Set

Remove IC memory card.

y

SHIFT
Press () key.
(LED lights up.}
A
:’ """""" M —
O J'L\ F e Press %ﬂ? key.
O ao seale HRoGE et e r%@ row oy, S
P I"‘""?
v O 1 YES
Mor e e o d
T~ R e
LN Press S key. T Select the desired item.
R meo 0, o cu S,
' N0 14 YES
EnTER IYEG
mo--a Press () key. == While LY0§§; is
Note : Jf* 1 NO yv g disptayed, initialization is displayed, press ENTER
| I | y
not executed. key to initialize data.

(2) Remote Setting

Program data for initialization via a GP-IB or R3-232C communication interface are as
follows :
(a) Remote setting via a GP-IB communications interface

Format @& RC <terminator>

(b} Remote setting via an RS-232C ecommunieations interface

Format ® RC <terminator>
Note 1 : When RC <terminator> is executed, the system is reset.
Note 2 ;'  In addressable mode or normal mede, if RC is executed, communications data is

cancelled and the personal compuler program may be stopped. In such a case,
stop the program and iry to execute RC again.
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4.3.21 Automatic Loading

Insert an IC memory eard containing panel-set data, and turn ON the power. The
panel-set data are then loaded automatically. [For more detailed information about
automatic loading, see Section 5.9.

Insert 1IC memory card
containing panel-set data.

POWER

Press (™Y key.

4.3.22 Calibration
To calibrate the instrument, set the CAL/MEAS switch to CAL position. Then apply
power to the instrument. For details, see Section 8 “MAINTENANCE AND

CALIBRATION™.
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5. FUNCTIONAL DESCRIPTION

5.1 Sampling Functions
5.1.1 Sampling Mode (SAMPLE)

$y

L]

(-]

Auto Mode (AUTO)

Data is sampled at a preset integral time and measuring intervals.

Trigger signals that are generated in auto mode are ignored except when data are
being stored.

During measurement at high-speed sampling intervals, if any one of the keys is
pressed, it may happen that the measured data is missing or data cannot be measured
al the preset measuring intervals. In such a case, a “SMPL ERROR” LED lights up.
When data is recalled from memory, the data is recalled at preset sample intervals.

Note : Data cannot be transmitted via a GP-IB or RS-232C communication interface when

(2)

L4

the data is measured at less than 20ms intervals. Store the data and then transmit
it via a GP-1B or RS5-232C communication interface.

Single Mode (SINGLE)
One datum is sampled at the preset integral time every time a trigger signal is
generated.
in the following function and measuring ranges, set the time delay at 400ms or longer
as walting time until data communications are completed.

ACV

AC A

OHM 2W/4W (20 and 200 Megohms)
When the stored dala are recalled, data are called one by one every time a trigger
signal is generated.
To generate a trigger signal, press the TRIG key or send the “E” or GET command.

N Reading Mode (N RDGS)
Data are sampled in the cycles set by the integral time and measuring intervals.
A trigger signal that is generated during sampling operation is ignored.
In the following functions and measuring ranges, set the time delay at 400ms or
longer.
AC YV
AC A
OHM 2W/4W (20 and 200Megeohms)
When the stored data are recalled, data are called at the set sample intervals every
time a trigger signal is generated.
To generate a trigger signal, press the TRIG key or send the GET command.

- Note : Data cannot be transmitted via a GP-IB or RS-232C communication interface when

the data is measured at less than 20ms intervals. Store the data and then transmit
it via a GP-IB or RS-232C communication interface.
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5.1.2 Trigger Function (FRIG)

(-]

The following three ways are available for generating trigger signals.

(1) Press the TRIG key on the front panel.

(2) Input a contact signal or TTL logic signal to the 1/0 signal connector (pin No. 1).
For details, see Section 6.1.2 Remote Control Funection.

(3) Send the “E” or GET command. For details, see Section 7.3

In the normal operation mode (excluding STORE and RECALL modes), a trigger signal
is used to start sampling. In SINGLE sampling mode, one cycle of sampling is executed
every time a trigger signal is generated. In N RDGS mode, NS cycles of sampling are
executed continuously.

In STORE mode, triggering performs three types of operations according to

measurement modes as follows:

(1) In AUTO mode, data are written leaving NS-1 data before generating trigger
signals and the STORE mode is automatically turned OFF when memory capacity
is full. Amounts of data that are written depend on the buiit-in memory or IC card
memory. I the STORE mode is turned OFF without performing a trigger operation,
data corresponding to the memory capacity are stored before the STORE mode is
turned off.

(2) In SINGLE mode, sampled data is stored every time a trigger signal is generated.
If NS data that are preset are stored, STORE mode is automatically turned OFF.

(3) In N RDGS mode, each NS data is stored every time a trigger signal is generated,
STORE mode is in halt status until the next trigger signal is generated. The
STORE mode is automatiecally turned OFF when memory capacity is full.

In RECALL mode, data are recalled whenever a trigger signal is generated according
fo measurement mode, In AUTO mode, data are automatically recalled at measurement
intervalg which have been set at the time of recall.
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5.1.3 Delay Time (TD)

The time delay (TD) sets intervals after the initiation of A-I} eonverter with a trigger
signal but before starting sampling operation. The delay time can range from ( to 3600sec
(60min.), in Ims units between 0 and 3000ms and in lms units between 3 and 3600sec.

Set the time delay for AC or resistance measurement, or for signal source measurement
with first-order lag or dead time.

5.1.4 Integral Time (INTEG TIME)

o Select any of the following integral times—2.5, 16.66, 20 and 100ms.

e If the integral time less than 2.5ms is selected, line frequency noise included in the
input signal cannot be eliminated. When the integral time 16.66ms is selected, line
frequency (60Hz) noise included in the input signal can be eliminated. When the
integral time 20ms is selected, line frequency (50Hz) noise included in the input signal
can be eliminated. The integral time more than 100ms can eliminate line frequency (50
and 60Hz) noise included in the input signal.

» The digits displayed according to the integral time are as follows :

Table 5.1
Integral
Thne (ms) pCv AC YV 2W OHM 4W OHM nec A AC A
2.5 19999 19999 19999 19999 19999 19999
16.66 1994999 199909 189999 199999 199599 199999
20 199999 199999 199999 199959 199999 199599
100 199599 199999 199999 198999 199999 199999

The shorter the integral time, the faster the sampling speed, but the worse the
stability or the smaller the digit number displayed.
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5.1.5 Sampling Interval (INTVL)

There exists the following conditions in setting the measurement intervals:

o The measurement intervals that can be set range from 8ms (125 cycles/ sec) to

3600ms (leyele/ hour).

o  The minimum units that can be set are :

1ms for a range from 8 to 3000ms.
1s for a range from 3 to 3600s.
Set longer measurement intervals than those listed in the table below.

If shorter intervals are set, sampling operation may be missing and “SAMPLE ERROR”

lights up.
Integral Time Measurement Intervals (ms) Meas.urement Intervals (ms)
{(ms} {In Autb Zero OFF}) (In Auto Zero ON}
2.5 B8ms 15ms
16.66 25mg 45ms
20 30ms 55ms
100 110ms 215ms

[Sample mode is AUTO (NULL off, AVG off and MATH off) in a fixed range.]

e In AUTO and N RDGS modes, il the sampling interval is set from 8 to 19ms, data

cannot be output in real-time using data communication functions. Set the sampling
interval from 20ms or longer.
If sampling intervals are less than 20ms, data should be stored in built-in memory
using the STORE function. Then set sampling intervals to more than 20ms and output
communications data. And in the same case, D-A output is 0 and comparator output is
OFFP.

¢ In resistance range (20 or 200 megohms), set the measurement intervals at 400ms or
longer, taking into consideration the time required for the completion of the
measurement circuit.

Note : In frequency measurement (AC V or AC A}, set measurement intervals to 165ms or

longer.
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5.2 Null (NULL) KFunctions

Y =X - Xo
~ where Xg @ initially set value (NULL value)
Y :  computed value
X ' measured value

Reset an initially set value (data being displayed) to zero as a NULL value,

Thereafter a value subtracted by a NULL value is displayed as a measured value. This

null fanction is used to eliminate leadwire resistance or cancel initial values.

e The null value can be set for each function, However, no NULL function is provided for
frequency measurement.

¢+ Use the same NULL value as for two-wire and four-wire resistance measurements,

e The null value is stored in EEPROM memory. Even though the power turns OFF and
ON, the previous null value is retained.

when ranges are changed in measuring resistance are as follows :

Input Display
00,1000 00,0000 <
10.000 10.000 — 0.1 9.9000

NULIL Value

Change the resistance measuring range and enter the data:

30.000 30.00 — 0.1 29.900
NULL Value
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0.3 Averaging (AVG) Function

The AVG function is used to average the measured data. This is in effect when noise
components must be eliminated from the measured value.
The calculation expression is given by :
Y = (Xar + Xapg + ... + X)) + AT
where AT : 2 to 100 (number of average data)

X' measured value

Y : computed value _
If the amount of input data exceeds the preset cycles, the old data will be canceled in
sequence and averaging is executed by entering the updated input data (AT) into the
calculation expression shewn above,

ex. Moving Average
if AT =5 (sampling cycles)

T2 3 4 3 6 7 L
© ©o o 8 ®© © o o
A |

- * .

If a function or range is changed, the data that has been measured so far is deleted
and averaging is executed again, (Changing ranges in AUTO mode is also possible.)

If the input exceeds the measurable range, data that has been measured so far is
cancelled and averaging is executed again.

If a numerical value exceeding a maximum value of 100 for preset cycles is set, an
error occurs and the AVQG mode returns to the preset mode.
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54 MATH Functions

e  MATH funcltions include three types of computations—scaling, decibel and comparator,
These computational functions are applied to measured data.

Set a constant for each function. The constant is expressed in an exponential power
(see note below). Even when an exponential power is not used, a constant that was
entered once is corrected to the exponential power.

Note : What is meant by exponential power?

Example :
Exponential ower indication Display*
(indicated by exponent)
10000 — 1104 3o

*: A constant and computed data are

displayed as shown above.

¢ FEven if a function of range is changed, preset constants are still saved. However, if the
power is turned OFF, preset constanls are cancelled.
e Invalid data are not computed.

Note : Computed data are multiplied by a power and displayed as follows :

Example : Tor scaling : ~199999E9= Y = 19999919
For decibel : +19.9999 dB
A—Decimal point moves.
For comparator : +19.9999Hi - High
+19.9999(units) - Pass
+19.9999L0 -remermminen Low
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(1} Scaling
Y = (X - A /B,
X : measured value;
Y : computed value;
A and B : Constants, where :
—~199999E9 = A = 199999E9
—~199999E9 = B = 199999E9, B = 0
Scaling functions serve not only to indicate a multiple with preset multiplying factors
but also to obtain deviation from the preset reference value,
©  Measured value display examples are as follows :
1lmV = 1E - 3
lmA = 1E - 3
1ohm = 1EO
100Hz = 1E2

(2) Decibel
Y = C X logyp (X/Dy,
X : measured value;
Y : computed value;
C and D : eonstants, where
~199999F9 = C = 199999E9
—199999F9 = D = 199999E9, D = ¢
o Decibel funetions serve to perform logarithmic operations (common logarithms) for
measured values {or null and averaging values).
A logarithinie operation is named a decibel operation in this manual,

(3) Comparator
H=X..Hgh;L=X..Low; L < X <H .. Pass,
X : measured value;
H and L : constants, where :
—199999E -9 = I = 19999919
~ 199999 .9 = L = 199999E9
The comparator funetion compares a measured value (or null or averaging value) with
the reference value to determine which value is larger or smaller or if the measured value
is within the limits. If H and I, are set to the same value, whichever value is larger or
smaller is indicated.
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Store (STORE) Function

¢ Store the measured data in built-in memory or IC card memory. When an IC memory
card is installed, the measured data is stored in the 1C card memory. if the IC memory
card is not present, the measured data is stored in the built-in memory.

¢ The STORE function has three operations depending on measurement modes as follows

(1} In AUTO Mode :

In AUTO mode, press the STORE key to store data in memory. If the memory
overflows, the oldest data are automatically erased and replaced by the newest data. If the
STORE mode is OFF, data is no longer stored. In AUTO mode, il a trigger signal is
generated, data can be written to the memory, leaving NS-1 data before generating a

trigger

signal.

Example :
When data are stored in an 8KB 1C memory card :

Data No. 0 to 499 (500 data)
where :
NS : 150 {when a trigger signal is generated as the 200th data)
Data No. when the trigger signal is generated : 0 (200th data)
Pre-trigger : 149 data (data No. -149 to —1, Blgt to 199th from the head of
memory (“oldest data™)
Data after generating a trigger signal : 351 data (data No. : 0 to 850, 200th to
500th data, 1st data to 50th data from the head of memory)

In this example, effective RD data ranges 149 to 350 (data No. ).

Old data Store mode OFF  Trigger signal is generated.
(1st) (51th) (200th)
NS = 150
3 A
OOO00 - 000+ 0000 -+ OO0
- Memory capacity
Pre-trigger (149 e Built-in memory @ 1000 data
Data No.—- 149 Data No. O e 8 KR
Data No. 350 Data No. -1 IC card memory @ 500 data

7Y

» Data storing direction -—-————\ @ 16 KB
IC card memory @ 1500 data
,/ e 64 K8

IC card memery ¢ 8000 data

Maximum No. of data (500)

Fs.
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(2) In SINGLE Mode :

In SINGLE mode, data measured in each sampling cycle are stored every time a trigger
signal is generated. If NS data that was preset are stored, STORE mode is automaticaily
turned OFF.

(3) In N RDGS Mode :

NS data are stored every time a trigger signal is generated. The STORE mode is in hal{
status until the next trigger signal is generated. If the memory overflows, the STORE
mode is automatically turned OIFF,

+ In either case, if the STORE key is pressed again, the store mode is turned OFF. If the
STORE key is pressed again, data that has already been stored are erased and new
data are stored instead.

¢ The store mode is turned OFF when the recall key is pressed. For detailed information
about the reeall funections, see Section 5.6 on Recall Function.

e If sampling conditions or store conditions (IT, SI, TD, NS, RD meodes) are changed, the
store mode is turned OFF. If a certain function is changed while data are being stored

in memory, the store mode is turned OFF.

e When the IC memory eard is used, even if a certain function is changed, the store
memory is not turned OFF,

e In case of storing the measured data, trigger signal must be generated after sampling
more than NS cycles. '
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5.6 Recall RECALL) Function

e Recalls the stored data from the memory. The recall functions are as follows

(1) In AUTO Mode :

Data are output at the preset measurement intervals. When the final data are output,
the recall mode is automatically turned OFF.

Data cannot be output if the measurement interval is less than 20ms. Set the
measurement interval at 20ms or longer.

(2) In SINGLE Mode :
Data are recalled every time a trigger signal is generated. When the final data are
output, the recall mode is automatically turned OFF.

(3) In N RDGS Mode :

NS data are output at the preset measurement intervals whenever a trigger signal is
generated. Then the mode is in the halt state. If the trigger key is pressed again, recalling
of data is started. If the final data are output, the recall mode is automatically turned
OTFF,

If the measurement interval is set at 20ms or less, data cannot be output. Set the
-measurement interval at 20ms or longer.
¢ In either mode, recall head position can be set with “RD”.

Data No. that is set is as follows :

{1} Iin AUTO Mode :

When STORE mode is ON, data that is sampled for the first time has data No. 0 or
the oldest data has data No. 0,

When pretrigger functions are used, data at the time the trigger is generated has data
No. 0.

(2) In SINGLE Mode or N RDGS Mode :
When STORE mode is ON, data that is sampled for the first time has data No. 0.
H STORE mode is set OFF and this mode is set ON again, old data are erased.

¢ If sampling or store condition (IT, 81, NS, or RD meoede) is changed, recall mode is set
OFF. While data are being stored in the built-in memory, if any of the function keys is
pressed, recall mode is turned OFF
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5.7 Program (PROG) Function

e Functions that can be programmed are as follows :
{1) Function Set
(2) Range Set
(3) NULL Function ON/OFF
(4) Averaging Function ON/OFF
(5) MATH Function ON/OFF

——— Program lxamples : —

Measurement funetion ...................... OHM 2W
Measuring Tange ...........ooeierivnrrarnenns AUTO

NULL funefion ... ... .cooiiiiiiiinann, ON [ Step 1
MATH function ....... ... ON J
Measurement function ... ... ... ... .. pCcv ]
Measuring range .. .......ccociiiiiiiiiaaaas 2V - Step 2
"MATH function ... ... . Lol ON J
Measurement funetion ...... ... ... .. ..., ACV

MeaSuring Tange ........ceeeeeeeroreeennn . AUTO Step 3
Averaging function .............. ... oL ON

e 'The program input capacity is up to 20 steps. The program mode is automatically
turned OFF when 20 program steps have been entered.

e AUTO mede is automatically set while creating a program. The sampling mode is
automatically in “SINGLE” while executing a program. Whenever a trigger signal is
generated, the program is executed step by step. When a final step Is executed,
program execution returns to step 1.

s To stop program execution, press any key (excluding TRIG and ENTER (SRQ) keys).

e In programn mode, only one MATH function can be selected.

e No priority exists in programming. However, set the factors in the order of function,
range, and MATH.
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* Notes on Programming *

(1) Install the IC memory card before generating a program. Otherwise, the program
menu cannot be displayed.

(2) If an invalid key is entered during programming, try to reprogram.

(3) You cannot add to nor change the program.

(4) After programs are created, if the program mode is set again, the previous program
is erased.

() When the function or range is changed, no averaging functions are in effect. For
details, see Section 5.4 “Averaging Functions”.

(6) While the program is executing, if a communications command other than “E” is
entered, program execution stops.
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5.8 IC Memory Card

An IC memory card contains small memory boards and is backed up by a built-in
battery. The following four types of functions are incorporated :

{1) Storage of the Measured Data

(2) Storage of Set Data

(3) Programming Measurement Procedures and Measured Data Storage

(4) Reading and Setting Saved Data Automatically with the Power ON

= IC card memory capacity of 8 KB can save 500 data; 16 KB memory card can save
1500 data; and 64 KB memory card ean save 8000 data,
The measured data as well as measurement conditions such as measurement functions,
ranges, triggering points are contained in each data.

o If the store mode is set before executing a program, data is stored while executing a

prograim.

e If a memory ecard reader option is used, the meter can be connected to a personal
computer and data processing carried out. The stored data can be recorded using LR
Series Recorders,

Nofe 1 : Do not remove the 1C memory card while it is being aceessed. Do not insert the

card immediately after the power is turned ON.

Note 2 ¢ When the built-in battery is replaced, refer io Figure 5.2. If the hattery is
removed, the stored data are lost. In case of this, the battery should be removed
with DMM power supply set to ON and IC memory card installed in it. Built-in
battery life expectancy is about five years.

Note 3 : Do not touch the “ground” on the IC memery card.

IC memory card Ground

Battery

Battery holder

Figure 5.2 Replacing Battery Figure 5.3 Inserting Battery

IM 7550 - 10E



5-15

5.9 Automatic Loading

Using an IC memory card, users can set initial set-up data (data saved by panel keys
or an 55 command, FUNCTION, RANGE, computation ON /OFF, integral time for A-D
converter, and measurement eycles — see Section 4.3.17 for detfails) without using panel
operations. Insert the IC memory card inte its connector and turn ON the power. Thus
the initial set-up data are automatically loaded. This is very useful for measuring data
repeatedly under the same measurement conditions or in the production line.

Note 1: 1If the 1C memery card does not contain set data, no data is entered with the

power ON.
Note 2: In CAL mode, automatic loading function does not work.
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6. 1/0 SIGNALS

The multimeter incorporates an 1/0 signal connector on its rear panel to provide an
external trigger start signal, a comparator output and a D-A converter oulput (option).

RS§232C

[OO Y YT o\ Remote Control /O Signal Connector
o {EXT TRIG & OUTPUTAN )

QOIACOVO0CO0

| ,

:::/i GP- 1B{IEEE4EE) CAL MEAS ExXT }rmsa GUTPUT A _—\‘\:3::
=S

42-63Hz 20¥A MAX

DIGITAL MULTIMETER o )
® ® E 200V AC
230V AC

\-\ m@mmf . O [ I
i @_S\“_j FUSE 0.2AT 250V ® ® /‘f:’::
| =

Madnn Japs

Figure 6.1 Location of Remote Control /0 Signal Connector

6.1 Remote Control Signal
6.1.1 Remote Control Signal Connector and 1/0 Signal Level
(1) An AMPHENOL 57-30149 connector is used. For signal names and pin Nos., see Table

7.4,
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(2) Bemote Control Circuit and Qutput Level

Fable 6.1
Signal Name Control Circuit Cutput Level
+ 5V + 5V
EXT TTL level
TRIGGER 10K Lo (0 to 0.4V)
{input) -q VWA < Hi (2.4 to 5V)
f 100Q
A-D
control Yy
signal
A-D END TTL level
foLi=1.8mA
(output) VWA < loH = —0.4mA
f 100Q
HIGH Same as the A-D END Same as the A-D
{output) END
Comparator
signal LOW Same as the A-D END Same as the A-D
{output} END-
PASS Same as the A-I) END Same as the A-D
(output) END
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6.1.2 Remote Control Functions

See Table 6.2.

Table 6.2

6-3

Signal Name

Function

Signal

External measure-

signal

Pulse WIDTH : 10us {min)

EXT TRIG ment and control TRIG : Rise edge. —___—‘—}
start signals
END Measurement end

——

(1) External Trigger Start Signal

In SINGLE, N RDGS, program execution, STORE or RECALL mode, when an external
signal is used, connect a contact signal or TTL logic signal between connector pins @ and
. The measurement timing chart is shown below:

EXT TRIG.

END

(2) Comparator Qutput

| - A—

During

measuring !

Y

e
1 o
235 (min)

e |

Figure 6.2

Y|

10ps (min)

[

When the MATH functien is used to select comparatdr function (CP) for sending its

output signal to an external control circuit, pin @ is used as “COMMON”, pin @ as
“HIGH”, pin & ag “PASS”, and pin ® as “LOW”. The comparator output cireuit is shown

below ;

Table 6.3

Signal Name

Function

Signal

HIGH
LOW
PASS

Comparator
autpub

Active LEVEL : L
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X1, Xo, X537 Measured Data

e [}ata-set range -~

] ] H
| 1 i |
X; Lower-limit value X, Upperdimit X,
{Low) constant: LO (Pass) value {High}
constant: HI

If the measured value exceeds a data-set upper-limit value, only the high alarm is ON.
If the measured value is less than a data-set lower-limit value, only the low alarm is
ON,

(1) Data Qutput in Manual Range (Fizxed Range)

When the data-set range (between upper- and lower-limit values) is out of the fixed
range (see below), even though the measured value is within the data-set range, if the
measured value exceeds the fixed range, it will overrange, and “High” or “Low” is output.

a Data-set range rl
I l
i . | I
X, aeFixed range-—a-
Lower-limit -ol- );i Upperl-limit
value . oL value
constant: LO (tow} (High} constant : Hi

(2) Data Output in Automatic Range
Regardless of the current data-set range, if the measured value is within the data-set
range, “Pass” is outpuf; while if it is out of the data-set range, “Low” is output.
*  Among of MATH mode is OFF, sampling interval is shorter than 20ms, and F/R
input is error, the outputs of High, Low, Pass are all OFF.
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6.2 D-A Output Signal Option

Among the measured data that are being displayed, some 3.5- or 3-digit data can be
D-A converted and output. Two output modes, 0 and 1, are available. To select the output
mode and to display digits, press the ‘msc  keya DAl output signals are indicated by an

LSRR

analog recorder. For signal names and pin Nos., see Table 5.1.

6.2.1 Selecting D-A Output Digits

Select a desired oulput display mode from among the four modes shown in the table

below ;
Table 6.4
4.5 Digits 5.5 Digits
Maximum Digit 19999 199999
Display
Maode 0 1999- 1999 -~
Mode 1 ~--999 --8399-
Mode 2 --999 G 9Y
Mode 3 ~-~-999 ---999

¢ As shown above, any one of the modes 0 to 3 can be selected.
For 4.5-digit Display : The same digits are displayed in modes 1 to 3.
For 5.5-digit Display : The same digits are displayed in modes 2 and 3.

e The output and display digit modes are not changed even if the range and digits are
changed.

CAUTION

e Do not apply DC voltage to the D-A output terminal.
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6.2.2 Setting Qutput Mode and Display Digit Mode*
Use the panel keys to set the output mode and display digit mode as follows:

(Key entry)

~~~~~~~~~~~~~~ =====e Press “SHIFT” and “MISC” keys.

MISC
C:;\‘D {blug) -m=m-mmmm e * Selectlmﬁﬂwlamong MISC keys
l['b“[\“} (AT, TD, AZ , GP, and DA)
ENTER L
“““““““““““““““““ o 1 DA lls dlsplazquPr%‘;us“i“;_he ENTER
P s key to dlSp]ayl g0 IIr DA I(set mode).
(903 0n ]
‘t A Selection mode
Output mode
( ) ( ) (blue) ---~==rwn ~ o Select output mode and display digit
> N mode in order.
E 1 3} n this example! 13 ' OQutput mode 1
' and display diglt mode 3 are set
- ENTER

“““““““““““““““““““ e Press ENTER key to complete setting.
ENTER key

* : Available for D-A option only.
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6.2.3 D-A Output Mode
“D-A” output includes four output patterns according to combinations of the output
mode and selected mode. The output modes include output mode 0 and output mode 1:
2 Cutput mode 0 : OQutput voltage —500 to 499 mV DC
¢ Quiput mode 1 : Ouipub voltage  —999 to 999 mV DC

(1) D-A Ouiput Pattern 1

Output Mode 0 (~500 to 499 mV)

Cutput voltage {mV)

.................. 500.—.................... P
Selected Mode 0 _ Display
(~ 1992 to 1999) 0

{2) D-A Output Pattern 2

OQutput Mode 1 (9299 to 999 mV)

Output voltage (m\.’)}
1000.... .........................................
BO0 e eerenericrnnns .
Selected Mode § 0 Display
- T ] F | ——
(-1899 10 1999) | 060 ~1000 1000 2000
-
................................. — 1000...u
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(3) D-A Output Pattern 3

\ Qutput Mode 1 (—500 to 489 mV)

5
Output voltage {mv)

Selected Mode
IL,2or3
{- 999 to 999)

(4) D-A Output Pattern 4

Quiput Mede 1 (999 to 999 mV)

Output voltage (mV) 4

Selected Mode
1,20r3
{~999 to 999)

*  D-A output is maximum voltage value in case of out of range in the plus domain, F/R
input error or math funection error. And it is also minimum voltage value in case of
out of range in the minus domain.
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6.3 Timing Chart
6.3.1 Auto Mode (AUTO)

In auto mode, data processing (timing chart) is flowcharted as follows:

Meas%lf'ement e  Measurement mode : AUTO
Condition

» Sampling intervals : 60ms

# Integral time 20ms

e  Auto Zero ON#

e MATH (computation) : QFF#*
Sample Clock P n

;

A-D Converter
Pracessing

MATH
(Computation}

A-D END Qutput

Output of Data

e

Sampling intervals

Towem—

1 44ms

il

! (integral time + auto

zero + "soft” processing)

Fani |

NE
A

Display data trans-

mission via
or RS-232C

a GP-IB
communi-

cation interface

Data output

Y

» :Time required for auto zerc varies depending on the integral time.
For details, see Section 5. 2. 5.
== 1 In MATH ON, the processing time (TYPICAL) listed below are added:

T

MATH Functions

Pracessing Time (TYPICAL)

NULL
AVG (averaging)
Scaling (SC)
Decibel (dB)
Corparator (CP)

(.2ms
2ms
4ms
i1bms
1.5ms
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6.3.2 N Reading Mode (N RDGS)

l(\jﬁ;z;g;gs::lent # Measurement mode : N RDGS
* Sampling intervals : 60ms
o Integral time : 20ms
e Aufo Zero . ON*
¢ MATH (computation) 1 OFF*

Trigger**
Sample Clock ﬂ l-_l I——I_ - _I__l
| .
s
2 times 3 times 4 times-v.-... N times
A-D Converter * % I_ J
Processing ' 44ms | -
] [} N
MATH é r \ H I-I ﬂ R —— J—[.___._.__,
{Com putation) N 111}

A-D END Output K’rﬂiﬂz “ U IJ- —_—— ...”._._._____
A ) / A /

Output of Data
Display data trans-
mission via a GP-IB
or RS$-232C communi-
cation interface

+ 1 Same as for “Auto Mode”.
« : The following processing times are required until the A-D converter status after a
trigger signal is generated:

® Keyentry ................ 3.8 ms approx.
¢ EXT signal .......... 1 ms approx.

e “E” command ........ 2.5 ms approx.
® <GET> command ... 2.7 ms approx.
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6.3.3 Single Mode (SINGLE)

Measurament ®
Condition
L]
@
@

Trigger** | ! \

Measurement mode
Integral time

Auto Zero

MATH (computation)

[h [

SINGLE
20ms
ON*
OoFp+

[}

6-11

i L {Arbitrary)

A-D Converter

L

Processing

MATH $ Tl \
{Computation) %3&
I

A-D END Qutput

A

Output of Data
Display data trans-
mission via a GP-iB
or R$-232C communi-
cation interface

x 1 Same as for “Auto Mode”.

»» ; The following processing times are required until the A-D converter status after a

trigger signal is generated:
8 Keyenlry ............
e BXT signal ..........
& "I” command ........
e <GET> command

3.5 ms approx.
0.7 ms approx.

2 ms approx.
2.5 ms approx.
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7. COMMUNICATIONS FUNCTIONS

7.1 GP-IB Communications Interface
(for Models 7551 01 and 7552 01)

7.1.1 Introduction
(1) Outline

Models 7651 and 7552 are high-accuracy, high-speed sampling multifunctional
instruments not only for bench use but also for manufacturing-line automatic measurement
systems.

Models 7551 01 and 7552 01 come with a GP-IB eommunication interface as standard
equipment. These models can be used with a remote contreller to allow remote control and
varicus data to be output.

@ The following functions are available with a GP-IB communication interface:

Table 7.1
Mode and Function Enabled Qutput Functions
R & F'unctions that can be entered by panel keys {except POWER and
Listener
\ SRQ keys)
Function
@ Panel-set data oubtput request
Addressable
Mode Talker & Measured data output
. e Panel-set data cutput
Function
#Stored data output
e Status byte putpui
Talk Only Talker e Measured data output
Mode Function @ Stored data vutput
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(2) Setting Addressable Mode and Talk-Only Mode
@ Addressable Mode ( Adr)

This mode sets a controller address to control the meter using program data. Talker
and listener functions can be used. Decide when meter address is to get the controller
address. To set the meter address, use the panel keys. Key entry procedures are as follows:

[Key Entry]

MISC e ® Press SHIFT and MISC keys.
(BIU@) - e — ® Select | ' GP | lamong MISC keys, AT, TD,
A A7, and GP.
Jiee
ENTER L
***************** ® Whllef GP ' is chsplayed press
lEA_d!’vi EGP } ENTER key to display ! Adrr (addressa-
] .
ENTER ble mode) .
----------------- ® Press ENTER key again to set gﬂq”jand
] ) bﬂ;} F_G—P"' ] *G;"PH t {address mode).
5
C ) ( ) (Blug) ===~ ¢ Select the meter address (for example 5).
=
r““""'l
.__Q_5_
ENTER
~~~~~~~~~~~~~~~~~ e Press ENTER key to complete address
{END) setting.
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@ Talk-Only Mode(0onLY)
In this mode, data can be output without any controller., To set talk-only mode, use the
panel keys. Key entry procedures are as follows:

[Key Entry]

““““““““““““““““ @ Press SHIFT and MISC keys.

MISC
v
C) (Blue) = o wm o mmmm—— ® Select [E{Pj among MISC keys -- AT,
noo TD, AZ, and GP.
|fep
ENTER
““““““““““““““““““ @ While [:G:P:] is displﬂrfg, press the
[E@EJ E({sz ENTER key to display {_A;ql_‘} .
( ) (Blue) oo ® Press the key to display E):n:l.:}:’]
FAN
lonLY}{GP }
y
ENTER
“““““““““““““““““““ ~® Press ENTER key again to complete
(END) setting.
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(3) Specifications

® % @ @

Electric and Mechanical Specifications : Conform to IEEE Standards 488-1978.
Functional Specifications : SH1, AH1, T5, L4, SR1, RL1, PP0, DC1, DT1, CoO
Codes Used : 180 (ASCID code.

Address Setting r Use MISC key.

Remote Cancel : Use LOCAL key to cancel remote control.

Table 7.2

Funetion Contents
SHI All handshake functions for sending data
AH1 All bandshake functions for receiving data
s Basic talker functions, serial poll functions, talk-only functions, talker cancelling with
MLA {My Listen Address}
L4 Basic listener functions, listener cancelling with MTA (My Talk Address)
SRI Service request
RL1 Remote /local functions
PPo Parallel poll functions
DC1 Device clear
DTl Device trigger
Co Without controiler functions

Response to Inferface Messages:
Device Trigger : <GET> ----- Start the meter A-D converter. Same as for

@

]

command “E”,

Device Clear ¢ <BDC> and <DCL> = Set the meter panel-set data as in

power ON status.

For more detailed information about GP-IB communications interface specifications, see
the applicable Instruction Manual.
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7.1.2 Listener Funclions

Listener functions enable panel keys (except POWER switch and SRQ key) to be
entered remotely. '

Listener functions work with program data sent from a talker when ATN (attention)
signal line is false (off).

Program data are composed of [| command I +| parameter | ) +lierminator |
Set the program data using ASCII codes.
Note : TUse up to 50 characters for setting [command + parameter]. If more than 51
characters are used, they are ignored.
® Command: Use one or two alphabetical characters.

@ Parameter : Use numerical characters (ASCII codes).
@ Terminator : CRIF

LE

EOL

; (semicolon)

GP-18 Cable e L L [—y _ _ﬂi
= | 433338 »v ) S

=3 e v o v e 4

Model 7551, 7552

Personal Computer

Figure 7.1 Connecting Multimeter to Computer with a GP-1B Cable
Note 1: In AUTO mode, use “;” as a terminafor.

Note 2: Panel data that are set with programs, IC memory card data — read
functions, or data communication functions are lost if the power is turned off,
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7.1.3 Talker Functions
(1) Talker Functions

Multimeters incorporate talker functions in two modes : addressable mode and talk-only
mode. With talker functions, measured data and panel-set data can be cutput. Measured
data can be output for each measurement cycle. If a trigger signal is output, measured
data cannot be output until the delay time has elapsed and the measurement is completed.
The stored data cannot be output until the delay time has elapsed. To output data using
talker functions, use a printer with a GP-IB communication interface.

@ Talker Functions in Addressable Mode

The measured data, panel-set data, and stored data can be output. The measured data
can be output in real-time when sampling intervals are set to 20ms or longer. Refer to
Section 7.1.1 (2), for addressable-mode setting.

@ Talker Functions in Talk Only Mode
The measured data and stored data can be output with sampling intervals 20ms or
longer. Refer to Section 7.1.1(2) for talk-only mode setting.

(2) Data Output Format
@© Measured Data and Stored Data Output Formats

Data No. , Header Data Terminator
@ Data No. : Added only when the stored data is output. Values are —7999 to -+7999
including 0000 for trigger point.
e Header :  ajagagay (four alphabetical characters) including :

ap : N .... MATH {computation} OFF
S . Scaling
D . dB
H . Comparator Hi
L. Comparator Lo
| Comparator Pass
o . Overrange
v . MATH error
E .. Illegal error

agag : DC .. Direct current
AC .. Alternating current
R2 ... ‘Two-wire resistance
R4 ... Four-wire resistance
I'V ... Frequency (voltage mode)
A ... Frequency {current mode)

a4 vV . VOLT
A AMPERE
0 .... OHM
H .... Hz
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% Data ;0 my mg mg mg s mg B+ mymg®

A maximum of 5-1/2 digits characters

QU IRV

S

Exponent

Note: Number of output characters is varied depending on the number of digits

displayed.

® Terminator: CR LF{+EOD
# 1 g is used when MATH {unction is set ON (1 or 2 digits)

Output Example 1:

Function Range Display GP-1B Interface Qutput

200 mV +199.999 mV NDCV +199.999E -3
2000 mV +1999.99 mV NDCV +199999E -3
DCV 20V +19.9999 V NDCV +19.9993E-0
200V +199.999V NDCV +199.999FE -0
1000V +110000V NDCV 4 1000.00E -0

200G +199.998 O NR20+199.993E +0

20000 +1995.99 Q NR20+1999.99E +0

200k + 19,9999k € NR20 4+ 19.9999E+3

£ 2w 200 k82 +199.999k O NR20 +199.999E 43
2000 kG +1999.99k Q NRZ2O+19993.99E+3

20MQ +19.9299M £ NR2CG+ 19.9999K 46

200 MQ +199.999M Q NR20Q+199.999E +6

2000 pA +1999.99 pA NDCA+1999.99E 6

20 mA +19.9999 mA NDCA +19.9999% -3

DC A 200 mA +199.999 mA NDCA +199.999E - 3
2000 mA 41999.99 mA NDCA +1999.99E -3

20A 10,9999 A NDCA-+19.9999E -0
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Output Example 2:

GP-IB interlace output
® Measured data ! NDCV  +0000.99E + 3

¢ dB : serees +19.9999dB DDCV  +19.9999E+0
@ Comparator e+ 199 999H HDCV  +199.999E+0
@ Overrange s b e gLi—mV ODCV  -+9999.99E - 3
o MATH error seeveenngli— VDCV 999999.E+9
® Header OFF +19.9999E + 0
& Stored-data read ceressNOW0012, NDCV+199.999F 4 3

@ Stored-data read when header is OFF  «veeoiee +19.9999E+0

(2) Panel-Set Data Qutput Format

When an command is received, panel-set data is output in the following order :

Line Quiput

1 Model D-A oputput condition (option)

Function and range

Sample mode, integral time, sampling intervals, delay time

NULL ON/OFP, auto zerp switch

Sample eycles and recall No.

Averaging ON/OFF and averaging cycles

MATH ON/OFF and types of MATH

MATH constants A and B

Lo e - I B > T I~ B IS ISR i X

MATH constants C and 1}

—
o

Comparator constant H and L
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(3) Status Byte OQuiput Format
The status bytes transmitted in

7-9

serial poll are output with the following formats:

bit 8 bit 7 bit 6 bit 5 hit 4 bit 3 bit 2 bit &
DIOS D107 DIo6 DIO5 DI04 DI03 Dio2 DIOL
0 SRQ ERR BUSY QL SYN ERR SRQ SW A-D) END
Mask values 8 4 2 1

bit 8
bit 7
bit 6
bit 5
bit 4

e & & & @

bit 1

* & 2 @

bit 3. :
bit 2 - :

0 (fixed)

Service request, When any one of bits 6, 4, 3, 2, 1 is 1, “1” is set.

If an error occurs{any one of bits 4 and 3 is 1), bit 6 is set.
When IC memory card opens its file, bit 5 is set.

If in overrange, MATH (computation) overrange, or a MATH error occurs,
bit 4 is set.

If a syntax error occurs, this bit is set.
When SRQ switeh on the front panel is pressed, this bit is set.

Set when the measurement is terminated.

When the power turns ON, mask 0 is set.

The above status byte is held until the controller reads the corresponding status byte.
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7.2 RS-232C Communications Interface
(for Models 7551 02 and 7552 02)

7.2.1 Introduction

RS-232C communications interfaces are used for the interconnection of data terminal
equipment (DTE) and data communications equipment (DCE) employing serial binary data
interchange, conforming to EIA (Electronic Industries Association).

(1) Qutline

Models 7551 02 and 7552 02 incorporate RS-232C communications interfaces as
standard equipment. These communications interfaces allow remote control from a personal
computer and data to be ouftput. Normal mode and talk-only mode are available. Use
“MISC” key for mode setting.

® Data that can be output via an RS-232C communications interface are as follows:

Table 7.3
Control Mode Data that can be Ouipat
Data set # Functions using panel keys except POWER and SRQ keys
Function ® Panel-set data output request
Normal Mode ® Measured data output
Cutput ¢ Panel-set data output
Functions © Stored data output
@ Status byte output
Talk-Only Output o Measured data output
Mode Functions e Stored data output
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{2) Specifications

(-]

]

Connection
Communications
Synchronous System
Transmission Speed {bps) :
Start Bit

Data (Word) Length

Parity

Stop Bit

Electric Characteristics

Connector

Hardware Handshake

Software Handshake

Buffer Data Length

Point-to-point.

Full duplex (FDX).

Start-stop system.

75, 1506, 300, 600, 1200, 2400, 4800 or 9600,
1 bit (fixed).

7 or 8 bits.

Even, odd or no parity.

1 or 2 bits.

Conform to EIA RS-232C.

DBSP-JB253 (JAE) provided on the rear panel.
Use DB-25P connector for an RS-232C interface,

Tor CA, CB, CC, and CD signals, select TRUE or
control line.

Select X-on and X-off signals for sending and
receiving data.

64 bytes.
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7.2.2 RS-232C Communication Interface Functions
(1) RS-232C Connector and Signal Names

Pins. 4 thry @ pins. @D thru @&
are not used. (}Eﬁ are not used,
\ / /

" S— P S
(@> Q00000BOOO0OO0 @
®O09OOOO000000 \\

AR

/ L\ X
Cl)/g (:;@/9 \ é)\ Piné@thru@

5] @ are not used.

Numbers denote pin No. respectively.

Figure 7.2 RS8-232C Connector (Equivalent to DBSP-JB258)

Table 7.4
Pin No. Signal Name Pin No. Signal Nawme
D EXT-TRIGGER D-A QUT
@ A-D END © D-A COMMON
@ ®
@ HIGH a
® PASS ®
© LOW B
@ DIGFFAL COMMON @ PIGITAL COMMON

Note : DIGITAL COMMON and D-A COMMON are intecnally connected to each other.

@ AA(GND ; Protective Ground): Already grounded to 7551/7552 case.

@ BA(TXD ; Transmitted Data) @ To data communication equipment (personal
computer)

@ BB(RXD ; Received Data) :  From data communication equipment (personal
computer)

@ CA (RTS ; Request to Send) : A handshake signal for receiving data from a
personal computer,
Direction : To data communication equipment.

@ CB(CTS ; Clear to Send) : A bhandshake signal to send data to a persenal
compuler.
Direction : From data communication equipment.

® CC(DSR ; Data Set Ready) : A handshake signal to send data to a personal
computer.

Direction : Irom data communication equipment.
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@ AB(GND ; Signal Ground) Signal ground.
Direction Not applicable.
@ CD(DTR ; Data Terminal Ready) : A handshake signal for receiving data from a
personal computer,
Direction : To data communication equipment.

Note: Pins & to @ and @ to & are not used.

(2) Handshake Systems

When multimeters are connected to a personal computer via an RS-232C communi-
cations interface, data-exchange “handshake” procedures are needed.

This section describes “handshake” procedures consisting of 8 types of systems using
panel key switches (see Table 7.5 helow).

Table 7.5
To Send Data to Data Communication To Receive Data from Data
Equipment (Computer) Communication Equipment (Computer)
Soft Soft
L Handshake Hard Handshake Handshake Hard Handshale
ode
Stop When CB When CC Without{When When When Without
Select | cending (CTS)is (DSR)is Hand- |receive receive receive Hand-
No, fdata when |[false, false, shake |bufler is buffer is buffer is shake
X-off is gending sending 3/4, X-off is [3/4, CD 3/4, CA
sent. data stops. {data stops. sent, (TR)is (RTS) is
Data is sent |When CB Whem CC When false. false,
again when [(CTS)is (DSR)is receive When When
X-on is true, data is jtrue, data is buffer is receive receive
gent, sent again. sent again, 1/4, X-onis tbuffer is buffer is
sent. 1/4, CD 14, CAis
(DTR)is true.
true.
0 O O
1 O 0O
2 C Q
3 O O
4 O O
5 Q @
6 O O
1 O O
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(3) Data Control

In receive-data control, while “handshaking” data, data communication equipment
(personal computer) may also send data.

In this case, if the receive buffer is full, data will not be saved.

If some memory areas remain in the buffer, data can he saved.

If the buffer has 16 bytes or less
of memory left, receiving data

- = o] R
Memaory Areas
Used Memory Arcas Not Used
Data sending continues.
P . When. the buffer has 48 bytes or
i ~ —~ more of memory left, data is
Used Memory Areas Memory Areas received again.

Not Used

Regardless of handshaking, if
buffer memory is full, remaining
data cannot be stored. Data is
removed.

Data

Figure 7.3 Daia Control Configuration Diagram
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(4) Communications Data Format

This R5-232C communications interface uses a stari-stop system to communicate data.
The start-stop transmission system adds a start bit to the data head every time one
character is sent. Data bils, parity bits, and stop bits are added as follows:

Returns circuit to
idle status {dotted

Circuit idle status |- One character w lines)new data
(start bit) (salid
line}is added.

Data bit A yis @
(7 to 8 bits) l
| [ —— = - [ - a . o v
T T T T T T T7T7 Toen ois
(RN S SN SN RPN NPUUDS RS N RN S .
. 1
I SN
Parity bit
Start bit (eve: O'dd (1 or 2)
or no parity bit) -t >
Figare 7.4 Communications Data Format
Table 7.6 Data Format Table
Set Value Start Bit Data Length Parity Stop Bit
0 1 8 No parity 1
i 1 7 Odd 1
2 1 7 Even 1
3 1 7 No parity 2

To set data format, use “MISC” key. For details, see Section 7.2.3, (1)
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(5) Connecting the Meter to a Computer

When the meter is connected to a computer, use panel keys to set handshake
procedures, data transmission rate, and data format. For details see item (1) in this section.
Use an RS-232C cable applicable to this meter.

R5-232C cable

Model 7551, 7552
Personal computer

Figure 7.5 Counecting Multimeter to Computer with an RC-232C Cahle
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7.2.3 Remote Control Functions
In normal mode, the panel keys except “POWER” and communication-set keys can be

controlled remotely.

(1) Steps

Connecting the meter to a personal computer

¥

Initiating personal computier

i/

Setting computer data format

!

Setting computer baud rate

i

Turning ON meter power

!

Setting meter control mode

!

Setting meter handshake mode

¢

Setting meter data format

!

Setting baud rate

!

Generating a program

Y

Start measurement

Starting a program
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(2) Setting Normal Mode And Talk-Only Mode
@ Normal Mode ( nor)

In normal mode, the meter ean be controlled by a command from the personal
computer. To set the meter in normal mode, use the meter panel keys. Key entry
procedures are as follows :

IM 7550 - 10E

(Key Entry)

Press SHIFT and MISC key.

- ———

Use MISC key to select | RS | among

e

Ao, the AT, TD, AZ, and RS.
lLR_S_}
ENTER ———,
“““““““““““““““““““ Press ENTER key while { RS | is
ooy e ey . (::j _l_(-
\noriionLY||Rs | displayed, Press 7= (blue) ey to
U display | nor, .
A {blue)
ENTER
___________________ To set normal mode, press ENTER key
o ooy o e while | NOF; is displayed.
:L_{.T.!.,.' “[j_“; }r—;ﬁqiand i:—l:l_} are displayed and

handshake mode is set.

Press C:A:3 {(blue) key to display

A handshake mode (0 to 7). In this
:Wémj {_E:]_i{ example, mode 6 is set.
ENTER e
~~~~~~~~~~~~~~~~~~~~ Press ENTER key. | m JlL F ! are
l{”;r;mi [Hf"-:mj displayed and data format is set.

{To the next page.



{(From the previous page.)

(bIU@)~ s m s e Press ( C".K"D)(blue) key to display the
A.mm..._".. L desired data format (0 te 3). In this

\L:L""q"”j EMEWE example, mode 0 is set.

ENTER
“““““““““““““““““““ e Press ENTER key to set the data
“m g format. | m jand | B ;are displayed
and baud rate mode is set.
Y

C:)muue) ---------------- o Press C2  (blue) key to display the
A desired baud rate (75 to 9600). In this

4800}

example, baud rate 4800 is set.

wwwwwwwwwwwwwwwwwwww o Press ENTER key to complete setting.
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7-20

@ Setting Talk-Only Mode (onlLY)

This mode is used to output data. In this mode, data can be output without a personal
computer. Use the panel keys to set talk-only mode, Key entry procedures as follows

{(Key Entry)

(nor{onLY]

A
¥
ENTER
im0

re—==3 oM

i 6 0 Ho

Ll s [ Sy

ENTER

P TR pp——

l!miIFi

[ S i SR ———]

{To the next page.)

IM 7550 - 10E

e Press ENTER key. imgzm! and 1 F |

Press SHIFT and MISC key.

ey

Use MISC key to select | RS | among
AT, TD, AZ, and RS.

| RS IPress ENTER key while | RS |
is displayed. The ;0nLY| (talk-only) is

displayed. Then press C:AD (blue) key

_____ -

to display lonlLY]

b e e v e e -

Press ENTER key to set talk-only mode,

F————n - ——
1 1 i

i M 1and | H | are displayed and

Lo o L |

handshake set mode is set.

Press C’;\D (blue) key to select the
desired handshake mode (0 to 7). In
this example, mode 6 is set.

[ — —————

1

are displayed and data format is set.



N

(From the previous page.}

A
[0 iF ]
ENTER

A _____ ————
14800} B |
4
ENTER

e Press CKD (blue) key to display the

desired data format (0 to 3). In this
example, mode 0 is set.

P s ey [ —

Press ENTER key. im fand 1 B |

PRI | | S

are displayed and baud rate mode ig set.

Press CP {blue) key to display the
desired baud rate (75 to 9600). In this

example, baud rate 4800 is set.

 Press ENTER key to complete setting.
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(3} Programming Example

The multimeter can be controlled remotely by a program command (command +
parameters) from the personal computer.

Program commands consist of | command |+| parameter |+ | terminator | with ASCII

codes,
Note : Use up to 50 characters for setting [command + parameter]). If more than 50
characters are used, the [command + parameter] sefting is ignored.
{command) (parameter) (terminator)
CR LF
TD m LF
@ Command : Defined with one or two alphabetical characters.
@ Parameter : Use numerical ASCH codes.
¢ Terminator : CR LF
LF
; (semicolon)

Note: Panal data that are set with programs, IC memory card data — read functions, or
data communication functions are lost if the power is turned off.

7.2.4 Data OQutput
(1) Data Qutput Functions .

Data are output in two modes--normal mode and talk-only mode. Data and panel-set
data can be output. The measured data is output once every time one cycle of
measurement is carried out. If a trigger signal is output, the measured data and stored
data are not output until the delay time has elapsed.

To output data, use a printer with an RS-232C communication interface.

@ Data Qutput in Normal Mode

In normal mode, the measured data, panel-set data, stored data and status bytes can
be cutput. &

The measured data is output once every time a data output command | ESC D | is
received. Data output in this mode is available only with sampling interval INTVL) set to
20ms or longer. For details, see Section 7.2.3, (2).

@ Data Quiput in Talk-Only Mode

Measured data and stored data can be output in this mode.

Data is output once every time one cycle of measurement is carried out.

This mode cannot be controlied by a command. Data output in this mode is available
only with sampling interval (INTVL) set to 20ms or longer. For details, see Section 7.2.8,
(2).
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(2) Data Qutput Format

The measured and stored data output format is as follows :

Data No. , | Header Data Terminator
@ Dafa No, Added when the stored data is output. Values range from — 9999
to +9999 (0000 indicates a trigger point).
& Header ajagagay (four alphabetical characters} which mean:
ay N ....... MATH OFF
S ... Scaling
D ....... dB
H....... Comparator Hi
| P Comparator Lo
| Comparator Pass
o ..., Overrange
Voo MATH error
E ....... Iilegal data
agag: DC .. ..., Direct current
AC ...... Alternating current
R2 ...... Two-wire resistance
R4 ..., four-wire resistance
Fy (... Frequency (voltage mode)
FA (... Frequency (current mode)
a4 Voo VOLT
AL AMPERE
o ... OHM
H ...... Hz
& Data

mymgmgmammg £ 4+ mymg*
A T o T W NP P P e N

A maximum of 5-1/2 digits Exponent

Note: Number of output characters is varied depending on the number of digits

displayed.

¢ Terminator

CRLF

* mg:

MATH ON

W 7550 10E



7-24

Qutput Example 1:

Funetion Range Display Qutput
200ty +199.999mv | NDCV+199,999E-3
2000mV +1999.99mv | NDCV+1999,99E-3
ocv 20V +19.9999V NDCV+19.9999E~0
200V +199.999V NDCV+199,999E~-0
1000V +1100.00V NDCV+1000.00E-0
2000 +£99.9990 NR20+199.999E+0
20000 +1999.990 NR20+1999,99E+0
20k +19.9999k0 NRZO+19.9999E+3
02w 200k +199.999k0 NR20+199,999E+3
2000k +1999.99k0 NR20+1999,99E+3
20MQ +19.9999M0Q | NRZ20O+19.9999E+6
200MQ +199.999M0 |NR20+189.999E+6
20014 +1999.99pA NDCA+1999,.99E-6
20mA +19.9999mA NDCA+19.99G99FE~3
DC A 200mA +199.999mA | NDCA+199.999F-3
2000mA +1999.99mA |NDCA+1999,99E~3
20A +19.9999A NDCA+19,.9809E-3

Qutput Example 2

e & & & @ & ¢ &

Measured data

dB +19.9999dB
Comparator .............cou... +19.9999dB
Overrange ........coiviiiinans + —oL—mV
MATH error .......oovvviaann.. e (34 e

Header OFF ... ... ... ... ..
Stored-data read ...............
Stored-data read

when header is OFF ...........

IM 7550-10E

‘RS-232C cutput
NDCV+0000.99E + 3
DDCV+19.9999E 4-0
HDCV+19.9999E +0
ODCV + 9999 995 - 3

VDOV 999999.E-+9

+19.9999E 40

NO+ 0012 NDCV +199,999E + 3

+19.9999E+0




(3) Status Byte QOuiput Format

The status byte output format that is output with

& Status Byte

ESC S | is as follows:

bit 8 bit 7 hit 6 bit 5 bit 4 bit 3 bit 2 bit 1

DIog BIO7 DI0G DIgS DI04 DIO3 DIC2 BlIo1
0 1 ERR BUSY OL SYN ERR 0 A-D END
Mask value 8 4 2 1

& bit 8 0 (fixed)

® bit 7 1 (fized)

e bhit 6 Any one of bit 4 and 3 is set when an error occurs,

® Dbit 5 : Store, recall, program entry or program execution is set while opening

an IC memory card file.

& bit4 : Set when overrange, MATH overrange, MATH error occurs.

@ bit 3 : Set when a syntax error occurs.

e bit2 :  0(fixed)

& hit1 : Set when the measurement ends.
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7.3 Program Data (Common to GP-IB and RS-
232C Communications Interfaces)
Table 7.7 GP-1B and RS-232C Interface Program Data List

ltem Set Data Program Data Page
1 Function (FCTN) Sefting Fmil 7-28

2 Range (RANGE) Setling Rm2 7-28

3 Sampling Mode Setting Mm 7-29

4 Trigger (TRIG) Setting E 7-29

5 Sanpling Interval UNTVL) Setting Slm 7-29

6 Trigger Time Delay Seiting TDm 7-30

7 Null (NULL) Setting NLm 7-30

8 Integral Time INTEG TIME) Setting fTm 7-31

9 Sampling Cycle (N) Setting NSm 7-31

10 Data Storage (STORE) Setting STm 7-32
11 Data Recall (RECALL) Setting ROm 732
12 Data Head No. Setting RDm 7-32
13 Panel-Setting Data Save 5S - 33
14 Panel-Setting Data Recall SL 7-33
15 IC Memory Card Initialize C 7-33
16 Auto Zero Setting AZm 7-34
17 Averaging (AVG) Setting SMIm 7-34
18 Averaging Cycle Setting ATm 7-34
19 Computation Setting (MATH) COm 7-35
20 Type-of-Computation Setting CFm 7-35
21 Computation-Parameter (A, B, C, D)) Setting Knmikm?2 7-36
22 Computation-Parameter (I}i and Lo) Setting HIm1Em2 LOm3Em4 7-36
23 D-A Qutput Mode Setting DAMImM2 7-37
24 Header Setting Hm 7-37
25 Terminator Output Setting DLm 7-37
26 Panel-Setting Data Output 0s T7-38
27 (RS) | Measured Data Output ESC D 7-38
28 (RS) | Remote Control Setting ESC R 7-38
29 (RS) | Local Control Setting ESC L 7-38
30(RS) |Status Byte Output ESC S 7-39
31(RS) |Status Byte Mask Setting - MSm 7-40
32(GP) JSRQ Mask Setting MSm 741
33 Panel-Setting Data Initialization RC 7-41
34 Calibration Setting PCmFC (frequency) 7-42
35 AC Range Offset Setting ACm T-44
36 Writes programs, communication data, and SV 7-44

data-set using an IC card.

37 Setting program entry mode PR 7. 45
38 Setting program execution mode RU T-45
39 Status output ¢ 1-46

No marks : Common to GP-IB and RS-232C communications interface

(RS}  : For RS-232C communication interface
(GP» : For GP-IB communication interface
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(1) Function ( FCTN ) Seiting ........... Fmi1
(2) Range ( RANGE) Setiing ........... RmMm2

. o Hr . 3
Function ® Sets measurement functions and measuring ranges. The measuring
range and functions can be set independently.

2 I"ml/Rm2 <terminator>
mi = 1 to 8 (determined by the function)
m2 = 0, 1 to 9(determined by the range)

¢ Funclions and ranges are set independently.
Fml <terminator>

Format

Rm2 <terminator >
® Program data for each function and range are as follows:

Function ng&f::i‘nnata . Range ng(a;g:;;;)ata
Auto RO
200mVv R3
DCVv F1 2000mV R4
20V R5
200V Ré
1go0v R7
Auto RO
200mV R3
AC YV F2 2000mV R4
20v R5
200V R6
700V R7
Auto RO
20040 R3
20000 R4
OHM 2w | F3 20K e
200k R&
2000k R7
20MQ R8
200MQ RS
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(RS) : For RS5-232C communications interface
(GP) : For GP-1B communications interface
Function I’rog(rFsigll)l)ata Range Prngirl';\::z)l)ata
Auto RO
2000 R3
20000 R4
OHM 4W F4 200 R5
200k R6
2000k0 R7
20MQ R3
200M1 Rg
Auto RO
2000pA R4
DCA F5 20mA R5
200mA Re
2000mA RT
20A R8*
Auto RO
_ ‘ 2000pA R4
ACA Fé 20mA RE
200mA R&
2000mA R7
20A RB*
Auto RO
2001z Ri
V-FREQ F7 2000Hz R2
20kHz R3
200kHz R4
Auto RO
200Hz R1
A-FREQ F8 2000Hz R2
20kHz R3
200kHz R4
Note : » Program data in auto mode is not in effect. The 20A range (for DC A and AC

A) canngt be changed to AUTO range. Change the 20A range to another
range and then set to AUTO range.
® For each program data, if invalid program data is entered, an error occurs.
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(3) Sampling Mode (SAMPLE MODE ) Setting - IMim

Function

Format

® Sets sampling mode to AUTO, SINGLE or N RDGS.

@ Mml <terminator>
m = 0, 1, 2{determined by the mode)
® Program data for each sampling mode is as follows:

Mode Program Data (Mm!)
Auto (AUTO) M 0
Single (SINGLE) M 1
N reading (N RDGS) M 2

(4) Trigger ( TRIG ) Setting - E or <<GET>*

Funetion

Format

@

@
®

Sets a trigger signal for starting the A-D converter.

E <terminator>
<GRET>" (interface message)
* <GET> command is used for a GP-IB interface only.

(5) Sampling Interval (INTVL) Setting - Sim

Funection

Format

Setg sampling intervals in Ims units.

Slm <terminator>

m = 8 to 3,600,000 (ms)

If more than 3000ms is set, it is rounded off on a second-by-second
basis. When 8 to 19ms sampling intervals are set, data and status
hytes cannot be output. So store the data and status bytes using the
STORE function. Then set sampling intervals of 20ms or more and
output the data,
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(6) Trigger Time Delay Setting - TDm

Function

Format

® After an E or GET command for a trigger signal is entered, the time
delay until the A-D converter is started is set in 1ms units.

TDm < terminator>
m = 0 to 3,600,000 (ms)

If more than 3000ms is set, it is rounded off on a second-by-second

basis.

(7) Null (NULL) Setting - NLm

Function

Format

IM 7550 - 108

@

Sets null function ON/OFF and null values.

NLm <terminator>
m=0,1,2

Null Fanction

Program Data (NLm)

NULL function QFF NL 0
NULL fanction ON NL 1
NULL value gset (NULL SET) NL 2
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(8) Integral Time (INTEG TIME) Setting - [ Tm

Funetion

Format

)

Sets the integral time for an A-D converter.

ITm <terminator >

m = 1, 2, 3, 4(determined by the integral time)
Program data for integral times are listed below :

integral Time Program Data (ITm)
2.5ms IT 1
16,66 ms IT 2
20ms IT 3
100ms IT 4

(9) Sampling Cycle (N) Setting - NSm

Funection

Format

Sets sampling cycles, used memory capacity, number of pretrigger
data when sampling mode is in “N RDGS”. Corresponds to setting

r———=1

't NS | for “N SET” key.

NSm <terminator>
m = 1 to 1000 (for built-in memory)

m =1 to 500 {for 8KB I1C memory card)
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(10) Data Storage (STORE) Seiting - STm

Function © Sets whether the measured data is stored in the built-in memory or
IC card memory or not.

Format @ STm <terminator>
m=0,1
STORE ON or OFF Program Data(STm)
STORE OFF 8T 9
STORE ON ST 1

(11) Data-Recall (RECALL) Setting -~ ROM

Function 2 Sets whether the stored data (in the built-in memory or IC card
memory) is recalled or not.

Format & ROm <terminator>
m=0,1
S5TORE ON or OFF Program Data (ROm)
RECALL OFF RO Q
RECALL ON RO 1

(12) Data Head No. Seiting - RDm

Function | ® Sets the head data no, where the stored data {in the built-in memory
or 1C card memory) is recalled. For example, when the 30th dartg‘__i_s__i
recalled as head data, set n = 29. This function corresponds to ! RD !
with “N SET".

Format & RDm <terminator>
m = * (0 to 999) (for data stored in built-in memory)
m = & (0 to 489) (for data stored in 8KB 1C memory card)
m = £ (0 to 1499) (for data stored in 16KB IC memory card)
m = & (0 te 7999) {{for data stored in 64KB 1C memory card)
Neote : “—"is used where data is recalled by a pretrigger signal.

I

il

M 7550 - 10E



8§, SL, Cl 7-33

(13) Panel-Setting Data Save - SS

Function ¢ Saves the panel key-entry data in the IC card memory, Data that can

be saved are meodel name, function, range, sampling mode, sampling
intervals, delay time, integral time, null functions, auto zero,
averaging funetions, D-A mode, averaging cycles, MATH mode, and
MATH parameters. g

This function corresponds to! SS | that is set with a "PRGM” key.

Format ® 58S <terminator>

(14) Panel-Setting Data Recall - - SL

Function e Recalls panel entry data stored in the IC card memory. Data that can
be recalled are model name, funection, range, sampling mode, sampling
intervals, delay time, integral fime, null functions, auto zero,
averaging functions, D-A mode, averaging cycles, MATH mode and
MATH parameters. e men

® This function corresponds tol SL 1 that is set with “PRGM” key.

Format e SL <terminator>

(15) IC Memory Card Initialize - Cl

Function #® Initializes the IC memory card. The IC memory ecard is initialized

when the card is used for the first time or when data stored on this

"
card are all erased. This function corresponds to ! CI ! that is set

with “PRGM” key.

Format e Cl <terminator>
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AZm, SMm, ATm

(16) Auto Zero Setting - AZm

Funection

Format

@

Sets whether or not auto zero is executed. If auto zero is executed, the
relation of integral time to sampling interval must be taken into
account. L

This is equivalent to[ A7 } setting in the contents of the “MISC” key.

AZm <terminator>

m=0, 1, or 2
) Program
Auto Zero Contents Data%AZ{m)
Auto zero OFF AZ 0
Auto zere ON (Execution) AZ 1
Zero measurement (Note) AZ 2

Note :  In “Zere measurement”, Auto zero is execuled only once by sending
this program if Auto zero is QFF,

If trigger-waiting continues for a long time with high-speed
sampling and measurement with auto zere OFF, execution of this
program data setting immediately before trigger signal is effective
for high aceuracy measurement.

This function is not provided in key operation.

(17) Averaging (AVG) Setting - SMm

Function

Format

Sets whether or not the averaging is executed, If averaging is
executed, the number of execution times must be specified (see the
next {18)).

SMm <terminator>
m==0 or 1

Averaging Contents Program Data (SMm)

Averaging OFF SM 0

Averaging ON (Execution) SM 1

(18) Setting the Number of Averaging Times - ATm

Function

Format

IM 7550 - 10E

Sets the number of averaging times wherr}ugxglraging is executed.
The setting is equivalent to setting ! AT 'of “MISC” key contents
Format.

ATm <terminator>
m = 2 to 100 (times)



(19) Computation Setting (MATH)

Function

Format

(20) Type of Computation Setting

Funection

Format

]

&

COm, CFm 7-35

Sets whether or not computation is carried out against the measured
data. For execution of computation, the type of computation and

paramefers must be set (see (20), (21), and (22)).

COm < terminator >

Type of Compuiation

Program Data (COm)

OFF

CO 0

ON

Co 1

Sets the type of computation. This is equivalent to key operation of

selecting the type of computation by “SELECT” key.

CFm <terminator>
m=1, 2, or 3

Type of Computation

Program Data{(C¥Fm)

Sealing (SC) CF 1
Decibel (dB) CF 2
Comparator (CF) CF 3
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(21) Computation Parameter A, B, C, and D Setting - Knm1 Em?2

Function ® Sels parameters A, B, C, and D in the scaling expression (X-A)/B and
deecibel expression C X logig (X /D).

Format & Knml Em2 <terminator>

n=Aorn=Bon=Corn=D
Thus,
Parameter A : KAml Em?2
: However, this shows ml X 10m?,
Parameter B : KBml Em2

However, this shows m1 > 10m?,
Parameter C : KCml Em2

However, this shows ml X 10m?,
Parameter D :  KDml Em2

However, this shows m1 X 10m?,
ml = (- 199999 to +199599) ..... {decimal point usable)
m2=1(-9to+9

(22) Computation (Comparator) Parameter Hi and Lo Setting - H l m1 Em 2

LOm3 Em4

Funetion @ Sets parameters H and L in comparator expressions H = X (High),
L = X (Low), L<X<H (Pass). Set the parameters in the form of
exponential function (X X 10%).

Format ¢ Parameter H ; HIml Em2 <terminator>

However, this shows ml % 10m®,
® Parameter L ; LOm3 Em4 <terminator>
However, this shows m3 > 10m’,
ml = (—199999 to + 199999)
Settable m2 = (-9 to +9)
numbers 13— (199999 to + 199999)
md = (-9 to+9)
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(23) D-A Ouiput Mode Setting - DAMImM2

Function ¢ Sets D-A output signal output mode and display mode.

Format ¢ DAmlm2 <terminator>
ml;  Output mode =0 or 1
m2; Display mode = 0, 1, 2, or 3

¢ The output mode and display mode combined program data items are
expressed as shown below,

Output Mode Display Mode Program Data (DAmimz2)
0 0 DIAGD
1 DAQL
2 DAOZ
3 DAO3
0 DALQ
1
2
3

DALl
bAal2
DALS

Eonl R I e B N e R e}

(24) Header Setting - Hm

Function @ Sets whether or not the header is attached to the output data. For
header, see subsection 6.2.4,(2) “Data QOutput Format”.

Format ¢ Hm <terminator>
m=0er 1
Header Contents Program Data (Ilm)
Without header HO
With header H1

(25) Terminator Outpui Setting - DLm

Funetion ® Sets the output data terminator.
Format @ DLm <terminator>
m=0, 1, or 2
Terminator Contents Program Data (DL}
CR/LF/EQI* DL O
LF ) DL1
EOI* DL 2

* BEOL: For & GP-IB interface oniy..
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(26) Panel-Setting Information Qutput - 0S

Function @ This causes the current panel-setting information to be output.
Information that can be output includes model, function, range,
sampling mode, sampling interval, delay time, integral time, NULL
function, auto zero, averaging funetion, D-A mode, number of
averaging times, computation mode and parameters.

Format @ . 0S <terminator>

(27) Measured Data Output-- ESC D (Exclusive to RS-232C Interface)

Funetion @ Qutputs the measured data and memory data,

Format & KESCD <terminator>
* RESC = 1BH

(28) Remote Control Setting - ESC R (Exclusive to RS-232C Interface)

Function ¢ Sets the multimeter to the status where remote control by RS-232C
communication can be performed. If going into remote control status,
operation by panel key switches cannot be done,
Format ¢ [SC R < terminator>

+ESC = 1BH

(29) Local Control Setting -~ ESC L (Exclusive to RS-232C Interface)

Function ¢ Sets the multimeter to local control status from remote control status.
If the local control status is reached, operation with panei key
switches becomes possible. ‘ :

Format e ESC L <terminator>
+  BSC = 1BH
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(30) Status Byte Output----- ESC S (Exclusive to RS-232C Interface)
Funetion @ Status byte is output from the multimeter.
¢ Status byte
bit 8 i G 5 4 3 2 1
DIO 8 e 7 DIO 6 nDio 5 DI04 DIO & DIG 2 Do 1
0 SRQ ERR BUSY oL SYN ERR 0 AlD END
-bit 8 ; 0 fixed bit 4 Set at overrange, over computation,
+hit 7 ;1 fixed and computation error.
-hit 6 ; Set when an error occurs. ~hit 3 Set in syntax error.
(Either bit 4 or bit 3 is or both are 1) bit 2 0 fixed
~bit 5 ; Set while IC memory eard file is -hit 1 Set at the measurement end.
opened (during storing or recalling).
Format 8 [SC 8 <terminator>
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(31) Status Byte Mask Setting - MSm (Exclusive to RS8-232C Interface)

funetion

Format

IM 7550 - 10E

m=1 to 13

¢ MSm <terminator>

® Performs mask setting of status bytes DI0O1 to DI04 oceurrence cause.
Set causes (masked values) become valid.

* Setting is performed with a pattern of combined three causes.
® Three causes and program data are as shown below. If two or more
combinations are to be set, set the value which iz obtained by adding

each mask values as m.

Occurrence Cause Mask Value Program BPata (MSm)
A-I} conversion end 1 M3 .
Syntax error 4 MS 4
Overrange 8 MS 8
¢ Status byte
Dlog DIO7 D106 DIO5 DG4 D03 DI02 D01
A-D
OVER - SYNTAX -
0 1 ERROR | BUSY 0 Conver
RANGE ERROR sion
end
Mask Value 8 a 2 1
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(32) SRQ Mask Setting - MSm (Exclusive to GP-1B Interface)

Function ® Sets the occurrence cause for status byte interruption. Set cause (mask
value) becomes valid to cause interruption,

Format e MSm <terminator>
m:=1 fo 15
« Setting is performed with a combination of four causes.

® Four causes and program data are as shown below. If two or more
combinations are to be set, set the value which is obtained by adding
each mask value as m.

Oceurrence Cause Mask Value Program Data (MSni)
A-D conversion end 1 MS 1
Panel “SRQ" key ON 2 MS 2
Syntax error 4 MS 4
Overrange 8 MS 8
@ Status byvte
DIOg olo7 DIOeE DIOS Dio4 DIO3 BIo2 DIGT
A-D
VER- NTA -
0 SERVICE | ¢pror BUSY N SYNTAX t 5RQ Conver
REQUEST RANGE ERROR Key ON sion
end
Mask Vaiue 8 4 2 1
(33) Panel-Setting Information Initialization ----- RC
Function e Initializes the panel-setting information forcibly regardless of the

current setting contents (except for the interface function setting).

Format ¢ RC <terminator>

Device Clear “RC” make all of setting parvameters to initial values, and
communication lunetions stop for a while.
1t is recommended not to ecarry out this function except it really needs necessary.
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(34) Calibration Setting - PCm

Funetion

Format

IM 7550 - 10E

FC (Frequency Only)

If the multimeter is to be calibrated by GP-IB commubication, set
calibration values for each function and range. This is valid when the
selector switch on the rear panel is placed in “CAL” position. If
calibration is to be performed for AC values, AC offset setting in the

~next item (35) must first be executed. When calibration is normally

completed, the current input value is measured and displayed. For
details of calibration, see Chapter 8. “MAINTENANCE AND
CALIBRATION",

PCm <terminator>

FFC <terminator> ..... Frequency only

m = 0, and calibration values

Calibration values and program data for each function and range are
as listed below. For AC function, no zero correction is provided.

Funetion Range . Ca]lbrazg;l Value Pro;%;zétllu}l)ata
200mVv OmVv PC o
190mV PC 190000
2000mV (hinv PC O
({DC V) 1900mV PC 190000
ov PC O
20V
19V PC 190000
200V 190V PC 190000
1000V 1000V PC 100000
200mVy 180mV PC 190000
2000mV 1900mV PC 190000
(AC V) 20V 19V PC 180000
200V 190V PC 190000
TOOV 690V PC 89000
[119] PC O
2000
10080 PC 100000
(114 PC O
20000
OHM 4w 10000 PC 100000
OHM 2W ok PC 0
20k
for Model 10kQ PC 100000
7551 200k 100k PC 100000
2000k 1000k PC 100000
20MQ 10MQ PC 100000
200MQ 100M G PC 100000
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Function Range Range Pr“%{,’g:‘n)‘l‘“a
2000A 1900pA PC 190000
20mA 19mA PC 190000
DC A 200mA 190mA PC 190000
2000mA 1900mA PC 190000
204 19A PC 190000
2000pA 1900pA PC 180000
AC A 20mA 19mA PC 190000
200mA 190maA PC 190000
2000mA 1900mA PC 190000
FREQ (AC V) 2000 Hz L9KHAAC V) FC
{ACV 2000mV}

Note :

® Set the calibration values actually generated from the calibration
equipment irrespective of the values in the table (though, for PC 0,
the generated value is valid at 0 only). In this case, set a value

larger than the value shown in the table to ensure accuracy.
Numerical value of program data in this case should be set in digits
equal to the maximum display digits in that range.
Ex.1 e Calibration equipment generated voltage 1903 mV

® Range of DMM to be calibrated

Then program data is:

PC 196300

!

2000mV

Since the max. display in a
2000 mV range is 199999 (5-1/2
digits), set program data also to

5-1/2 digits.

e If the calibration value exceeds the maximum value provided for that
funetion range, an error occurs (Error No.21).
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(35) AC Range-Offset Setting -+ ACm
{AC/DC Converter Offset Compensation)

Function ¢ Sets offset calibration for AC ranges, For AC function, the offset
calibration must be performed prior to calibration for each range
according to the preceding item (34) (though unnecessary for single-
range calibration only). Carry out offset compensation at two points of
1/10 full scale and full scale in the AC V 2000mV range.

Format ¢  ACm<terminator>
m={orl
Offset Contents Program Data (ACny)
1/10 full-scale value (.18V input) AC 0
Full-scale value offset (1.9V input) AC 1

Setting Example (Program)

D PRINT #1, “F2R4 - AC V, 2000mV range setting (fixed.)
@ PRINT #1, “AC 07 - 1/10 full-scale value offset setting

@ PRINT #1, “AC 1" -+ Full-scale value offset

(36) Writing Programs and Communication Data -+~ - SV

Funection ® Writes programs, communicafion data, and panel-set data to
"EEPROM” using an 1C memory card.

Format e SV <terminator>

Caution: Do not turn OFF the power immediately after sending the 5V

command.
Otherwise, the EEPROM set data may be lost.
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(37) Setiting Program Entry Mode -+ PR

Function ® Sets the program entry mode.
Format @ PRm <terminator>
m=0orl
Terminator Program data (PRm)
Program entry mode ON PR
Program entry mode OFF PRO

Setting Example (Program)

@ PRINT @ 1: “PR1” ............ Program entry mode ON.
@ PRINT @ 1: “F1IR4NL1” ....... Sets program step 1.
@ PRINT @ 1:“E” ............... Program step 1 is entered.

r
.

Repeat @ and & above.

@ PRINT @ 1: “PRO” ............ Program entry mode OFF.
(38) Setting Program Execution Mode - RU
Function ¢ [Pnters the program execution mede.
Format @ RUm <terminator>
m =0 or 1
Terminator Program data (RUm)
Program execution mode ON RU1
Program execution mode OFF RUO

Seiting Example (Program)

M
@
@

Note :

PRINT @ 1: “RU1” ... ....... Program execution ON.
PRINT @ 1: “E” ............... Execute program step 1.
PRINT @ 1: "RUO” ............ Program execution OFF.

An “RU” command and "E” command should be sent separately.
While the program is running, if a command other than “E”
command is sent, the program execution is terminated. If an RU1
command is sent, the program returns to the program step 1.

1M 7550 - tOE



7-46 OC

(39) Status Output - OC

Function | 8 Sends one-byte data with an OC command via a GP-IB or RS-232C
interface.

Format ® (OC <terminator>

7 6 5 4 3 2 1 0
0 1 0 0 CARD F/R CAL ¢
bit 7 to 4, 0 : fixed
bit 3 . 1C memory card
bit 2 ¢ Front/Rear (1 - Rear)
bit 1 : CAL/MEAS switch (1--CAL)
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8. MAINTENANCE AND CALIBRATION

8.1 Maintenance
8.1.1 Storage

When storing the instrument, avoid areas which are :
¢ Very humid.
e Subject to direct sunlight,
e Near high temperature heat sources.
¢ Subject to strong vibration.
¢ Very dusty, or contain corrosive gases.

If you have any problem with the instrument, contact your

nearest YOKOGAWA service center or representative.

8.1.2 Fuse Replacement
B Front Fuse B Rear Fuse

To remove the fuse holder,

press and turn the fuse holder %

in the direction of arrow {counter-clockwise). Two fuses \
Replace the fuse with a new one. {includes one spare fuse) Carrier

(a} (h)
Figure 8.1 Fuse Replacement
Before replacing the fuse, remove the power cord {rom the power outlet.

Remove the carrier with a blade (standard) & screw driver (see Figure 8.1 (b)).
One spare fuse can be installed in the earrier.
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8.2 Calibration

For high.accuracy measurement and stable operation, the multimeter should be
calibrated every three months.

8.2.1 Using the Standard Equipment

Table 8.1
Mi?::':{e' Standard Equipinent Range Accuracy Remarks
ncy Standard DC voltage 150mV to 1.9V +10ppm
generator 19V, 1000V +20ppm
AC YV Standard AC voltage | 190mVrms to T00Vrims +0.02% e 4708 (DATRON)
generator ® 2781
OHM | Standard resistors 100 ohms to 1000 +20ppn {(YOKOGAWA or
kiloohms equivalent
10 Megohms 0.02% equipment)
100 Megohm 0.02%
DC A IStandard DC current | 1.9mA to 1.9A +100ppm | 4T08(DATROMN)
_ | generator 19A +200ppm ® 5220Af (E;L‘UtKE)
AC A |Standard AC current | 1.9mA to 1.9A +0.1% Zg‘fi(}l)?xlxiiten
generator 19A +0.2% + For 20A calibration
8.2.2 Ambient Conditions
® 'f'emperature : 23+ 1°C
® Humidity : 45 to 75% relative humidity
& Power Requirements : Specified voltage £ 5%
@ Line Frequency : Specified frequency + 1Hz
® Vibration . Relatively free of vibration.
® Electric Field and Magnetic Field : Relatively free of such fields.
@ Other Conditions . Relatively free of corrosive gases, vapor, dust,
ebe.
Warming Up + Allow at least 2 hours for standard equipment,
and 1 hour for other equipment, before
calibrating.

8.2.3 Precautions
@ Ground the case ground @ during calibration.
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8.2.4 Iiquipment Setup During Calibration

Tahle B.2
FOTN AUTO ZERO | INTEG TIME INPUT Remarks
Dev ON 100ms Front
ACYV ON 19Gins Front
OHM | 2W ON 100ms Front
iW ON 100ms Front For Model 7552 only
e A ON 100ms Front
AC A ON 100ms Front
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8.2.5 Calibration Procedures

(1) For DC Voltage, Current, and OHM (Two- or Four-Wire) Measurements

Equipment Setup

-------- Set up the standard equipment and

DMM,

i

Set Calibration Mode

R Set the DMM (real panel) switch to

Y

CAL position.

Applying Power

Allow at least one hour for warming

Y

up the DMM and at least 24 hours for
warming up the standard equipment,

Interconnections

;

Select the Desired Function Key.

»l«

Select the Range to be
Calibrated.

“““““““ Connect the DMM and standard
equipment correctly.
-------- {In calibration mode, AUTO range

cannot be selected.)

i

Set the Standard Equipment to
ZERQ.

:

Zero reset is completed.

Press é%:l) Key.

@

Set the Standard Equipment
QOutput.

To assure accuracy, set the full-scale
range where practical.

(To the next page)
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(I'rom the previeus page)

Press the (% Key.

(RS

Press the &% Key.

e

Press @ key to Move the
Cursor.
Press a Key to set

Numeric Values.

ENTER

Press the Key.

Press the

SHIFT

[

Key.

{The Measured Value is Displayed.)

15 the Displayed
Value Reset?

NO

A

ENTER

FPress the Key.

Notes

1 : Check that the output value is pot beyond the specified range.

If the set wvalue
is different from
the output wvalue,
Error 21 comes

up.

2 : During ealibration, if the NULL key is pressed out of null position, the calibrated full-scale value is not

disptayed correctly, Change the range with the RANGE key and return it to its original range. This

action ailows the calibrated full-scale value to be displayed correctly.
3 ¢ For the calibration of two-wire resistance mensurements, short the leadwires aund adjust a zero peint to

set the correct output value.
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$.Wﬂmw

" F

/—‘\ ’
EL:

N
Short-circuit both Connect terminals Lead wires must be calibrated another
terminals for NULL  across RS for calibration DI

adjustment

Figure 8.2
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(2) For AC Voltage and Current Measurements

Equipment Setup = Setup the standard equipment and
¢ DMM.
Set Calibration Mode., f------- Set the DMM (rear panel) switch to
¢ CAL position.
Applying Power  }oee-e-- Allow at least one hour for warming
up the DMM and at least 24 hours for
; warming up the standard equipment.
Interconnections  |rreo-o- Connect the DMM and standard
% . equipment correctly.

Set the Standard Equipment to 400Hz.

Y

Select AC V Function Key.

* Set up off-set calibration.

Press the Range Key to Set
2000mV Range,

A

Set the Standard Equipment to 180mV.

Y

SHIFT

Y

Press the (T_LI’_{) Key.

Y

ENTER

Press the (—  Key.

Y

{The Measured Value is Displayed.)

Y

Set the Standard Equipment to 1900mV,

Y

ENTER

Press the (5 Key.

Press the Key.

(To the next page)
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(From the previous page)

Y

(The Measured Value is Displayed.)

If the displayed value is different from

Y

the the output value, Error 21 comes

up.
ENTER , .
Press the (3 Key. — fpr-===== The off-set selting is completed.
Select the Desired Function Key.
Select the Desired Range. o o e In calibration mode, AUTO range
% cannot be set.
Set the Standard BEquipment Ouiput.
SHIFT
Press the (™ Key. [~
AVG
Press the (7 Key.
Press C;:) Key to Move the Cursor.
SHIFY
Press CE:) Key to Set Numeric values. Press the D key.

Y

e If the set value is

ENTER

Press the —— key.

different from the
gutput value,

Y

Error 21 comes up.

(The Measured Value is Displayed.)

Is the Displae
Value Reset

Iy NO

YES

ENTER

Press the key.

Notes

Check that the output value is not beyond the specified range.

2 : Daring calibration, if the NULL key is pressed out of null position, the calibrated full-scale value is nof

displayed corvrectly. Change the range with the RANGE key and return it te its original range.

This

action allows the calibrated full-scale value to be displayed correctly,
3 : For the calibration of two-wire resistance measurements, short the leadwires and adjust a zero point to

set the correct output value,
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(1) For DC V and ACV

The Multimeter or a Multimeter to be Calibrated

Standard

{ DANGER
HIGH VOLTAGE

INPUT
4+ | Calibration of DC V or AC V
Hi O
r
OOV =
TOOV ~
MAX D
5 ia
|
ZATM.X
L__#
O
2A 250V

(2) For DC A and AC A

The Multimeter or a Multimeter to be Calibrated
M

INPUT
7
=Q
o
1000V==
TOOV -~
MAX S

Calibration of DC A or AC A
Le

Standard

( DANGER
HIGH VOLTAGE

(3) For 2WQ

The Multimeter or a Multimeter to be Calibrated

INPLTT
¥ | Calibration of 2W@Q
CH (O
.
i
MAX A,
F Lo (O

~

Standard

r DANGER N
HIGH VOLTAGE

Figure 8.2 Connection of Mullinteter to Standard when Calibrating the Multimeter (1/2)
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(4) For 4WQ @

The Multimeter or a Multimeter to be Calibrated

SENSE  mPuT When standard resistor is used Gold-plated
sl ot — Spade Luga

MAX g}i’"’ /\
r_(ﬂ,:,_, Q% \_/' Standard ResistorM

OHM (4W) Calibration

24 250V
FUSE

Lo TEAM
500V PEAK MAX ¥

(5) For 4WQ @

The Multimeter or a Multimeter to be Calibrated

SENSE INPUT When used as standard
OHM 4WIRE Standard
r
S , | 4
r@:ﬁ[@ﬁ-; HIG?-!AegETBAGE h
;ﬁvm ’%}’5 I &
R | 1+ |-  Guard
Or=1(5) @ iy
©
A MAX O @ (
CA] y OHM {4Ww)} Cali i iy
@ {4W)} Calibration @ @
24 250V SN
FUSE
é%orfﬁgak MAX F \Hi Lo ".’J“:'j
(6) Yor DC A/AC A 20A
The Multimeter or a Multimeter R
to be Calibrated
opSEhzE weuT ] . . Standard

Calibration of DC A,
or AC A 20A

704 vy 2A 250V
LUSED FUSE

Lo TERM 5COV PEAK MAX £

Model 7552

Figure 8.2 Cannectlion of Mullimeler to Standard when Calibraling the Multimeter(2/2)
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9. SPECIFICATIONS
9.1 DC Voltage (DC V)

¢ Range:

Integral Time .
* Integral Time 2.5ms
Range 100 /20 /16.7ms I:}put Max. Input
Max. Max, Resistance
Indication | Resolution | Indication | Resolution
200mV] 199999 1V 199.99 10V 100 £ 1000 V peak{for 10 seconds)
. + 600 V peak continuous
2000mV I
m 1599.99 10uv 1999.9 100pv (Between Hi and Lo}
20V 19.9999 100pV 19.999 tmV £ 1000 V pealk contincus
200V] 199.999 imV 199.99 10mv 10M8
1000V 1100.00 16mV 1106.9 180mV 1%

® Accuracy (Integral Time 100 ms) : T (% of Reading + Digits)

Tempgrflture
Range 24h, 2321°C | 90 Days, 25 £ 5°C | One Year, 2355°C | 15 on 16 58 10
40°C)

200mV G.005 + 6 (4) 0.008 + 8 (4) 00311 + 8(4) 0.001 + 1 {2)
2000mV 0.0035 + 3 (3) 0.005 + 2 (3) 0.008 + 3 (3) 0.0007 + 5 (1)
20V 0.007 + 4 (4) 0012 + 4 (4 0.02 +44) 0.0012 + 5 (1)
200V 0.006 + 3 (3 G011 + 3 (3) 0.019 + 3 0.0012 + 5 (1)
1000V 0.008 + 3 (3) 0.013 + 3 3 0.021 +3(3) 0.0015 + 5 (1)

@ Accuracy for 24h, 23 + 1°C is the value for calibration standard.
# Using Auto Zero ON and Null function |
e When the integral time is 20/16.7ms, add 2 to the digit value at 100ms.
® The value in( ) shows the values of digits when the integral time is 2.5ms digits are
displayed.
e When Aulo Zero is OI'F, add the temperature coeflicient & (0.003% of range + 40
Pv) /°C (at 5 to 40°C),
® Common Mode Voltage-Rejection Ratio ;120 dB or more
: Integral time ; 100, 20/ 16.7Tms,
Rs = 1kQ , 50/60Hz £ 0.1%

o Normal Mode Voltage-Rejection Ratio 1 60dB or more
 Integral time ; 100, 20 /16.7ms, 50/60Hz=
+0.1%
8 A Maximum Applied Voltage : 500V peak between Lo and case

« ¢ Integral time of 16.7ms implies 16.666 ... LS.
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9.2 DC Current (DC A)

# Hange :
Integral Time e N
1007920/ 16.7ms* Integral Thne 2.5ms Input
Range Resi
Max, . Max. esistance
Indication Resolution Indication Resolution
A 1.9999% 10nA 1.9999 100nA <1100
20mA 19.9999 100nA 19.999 1pA <110
200mA 199.999 1pA 199.99 10pA <1.20
2000mA 1999.99 10pA 1999.9 100pA <130
20A (Model

19, 9 i00pA 19.999 A <0.018

7552 Only) 999 b ° tm

® Accuracy (Integral Time 100ms) : £ (% of Reading + Digits)

Range One Year, 23 * 5°C
2mA 0.07 + 100
20mA 0.07 + 20
200mA 0.07 + 20
20051111\ 0.15 + 40
20A (Model 7552 Only) 0.4 + 200
e Auto Zero :ON

¢ When the integral time is 20/16.7ms, add 20 to the value of digits for 100ms.

Temperature Coefficient : & (1/10 of measuring accuracy) / °C
Permissible Current :Model 7551 ; 2A(2A fuse incorporated)
:Model 7552 ;2 to 2000mA range - 2A { 2A fuse incor-

&

porated)
20A range «-eeeeeeeees 20A (no fuse)

+ :Integral time of 16.7ms implies 16.666 ... ms.
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9.3 Resistance Measurement (OHM)

& Range :
Ioit;lﬁez%rﬂelﬁﬁ:‘j;* Integral Time 2.5ms Measuring
Range — . Mox, | ' Current
Indication Resolution Indication Resolution
20082 198,999 1m@Q 199.95 10m ImA
200080 1599.99 10m@ 1999.9 100mQ ImA
20k 19.9999 100m8 19.999 1Q 100pA
200k 199.999 10 199.99 100 10pA
2000kQ 1908.99 1080 19999 1000 Tpa
20MQ 19.9999 1000 19.999 1k i00nA
20002 199.999 1kQ 199.99 10kQ2 50nA

#Accuracy (4 Wire System, Integral Time 100ms)

: X (% of Reading + Digits)

Temperature

Range 24h, 23+1°C 90 Days, 23:£5°C | One Year, 23%5°C Coelficient
(5 to 18, 28 to 40 °C)
2008 0.008 + 6 (4) 0.014 + 7 (4) 0.018 + T (4) 0.002 + 1 (1)
2000% 0.007 +4 (3) 0.011 + 6 (3) 0.015 + 6(3) 040015 + 1 (2)
201Q 0.007 + 3 3) 0.011 + 5 (3) 0.015 + 5(3) 0.0015 + 1 (2)
200%8 0.008 + 3 (3) 0.012 + 5 (3) 0.016 + 5(3) 0.00i5 + 1 (2
2000kQ 0.03 + 15 (20) 0.05 + 20 (30) 0.05 + 20 (30) 0.005 + 1 (.2)
20M € 0.25 + 30 0.25 + 30 0.25 + 30 0.02 + 3
200M0 2 + 200 2 + 200 2 + 200 085 + 5

¢ Accuracy for 24h, 23 + 1°C is the value for calibration standard.

* Model 7551 is supplied only with 2-wire type. Add 4mQ /°C for 2-wire type.
o Using Auto Zero ON and Null function
* When the integral time is 20/16.7ms, add 2 to the digit value at 100ms.

* The value in( )shows the values of digits when the integral time is 2.5ms.

e Accuracy for ranges 20MQ and 200MQ is not specified if the integral time is 2.5ms.

o When Auto Zero is OFF, the temperature coefficient is + (0.015% of of range) / °C in
2008 range. In other ranges, add £ (0.005% of range)/°C (at 5 to 40°C)

e The effect of leadwires is not included.

¢ Open terminal Voltage
s Max, Input
» Response Time

tMax. 10V (Max. 12.5V in 200MQ range)

4 300V peak or 300V RMS (between Hi and Lo)

1 2000kQ /20MQ  range

200Ma range

+ ! Integral time 16.7ms implies 16.666 ... ms.

; 0.4 second or less
; b seconds or less
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9.4 AC Voltage (AC V)

@ Range :

Integral Time "
100/20/ 16.7ms* Integral Time 2.5ms Input
Range Max, Input
Max. Max. Resistance
Indication Resolution Indication Resolution
200mv 199.999 1pV 199,99 10pv
2000mV 1999.99 10V 19999 100V I MO + 2% 700 V RMS or
20V 19.9999 IOO]J.V 19.999 imV Apprgx, + 1000 V peak
200V 199.999 1V 199.99 10mv 150 pF (Between Hi and
Lo)
ooV 700.00 10mV 700.0 100mV

& Accuracy (Integral Time 100ms)

: T (% of Reading + Digits), 90 Days, 23 *+ 5°C

Range 20Hz to 30Hz to 45Hz to 10kIiz to 20kHz to 50kMz to
3011z 45Hz 10kHz 20kHz S0z 1001z
206mV 0.9 + 200 0.5 + 200 04 + 200 0.5 + 300 0.8 + 50O 2 + 500
2000mV 0.8 + 100 ¢4 + 100 0.2 + 100 3.4 + 200 0.6 + 500 2 + 500
20v 0.8 + 100 0.4 + 100 0.2 + 100 0.4 + 200 .6 + 500 2 + 500
200V 1.0 + 100 ¢4 + 100 0.3 + 100 04 + 200 ‘0.8 + 500 3 + 50O

600V 1.0 + 100 0.4 + 100 .4 + 100 0.6 -+ 300

e Auto Zero :ON

e When the integral time is 20/16.7ms, add 20 to the digit value at 100ms.

s AC Coupling

¢ Crest Factor

e Temperature Coefficient

» tintegral time of 16.7ms implies 16.668 ... ms.
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1 Average reetilying method (RMS calibrated) (Model
7551)
True BMS value method (Model 7552)
e Input is defined as § to 100% of range, sinusoidal
o Response Time

:400ms or less (Until & 0.2% of the final value is
reached)
3 (Medel 7552 only)
{at full scale; 2 at full scale for 700V range)

:t (1/10 of the measuring accuracy)/°C




9.5 AC

Current (AC

A)

® Range
1{:)[;;‘;162%‘?11613;::21: Integral Time 2.5ms Input
Range e ' Mo, Resistance
Indication Resolution Indication Resolution (50 Hz)
2mA 1.55999 10nA 1.99939 100nA .<1 106
20mA. 19.9999 100n4A 19.999 TpA <119
200mA 199.999 1pA 199.99 10pA < 1.20
2000mA 1999.99 10pA 1999.9 100pA <0.30
20A (Modet 19.9999 100pA 19.999 1A <0.0182
1552 Only}

& Accuracy (Integral Time 100ms) : + (% of Reading + Digits), One Year, 23 = 5°C

Range 20Hz to 30Hz J0Hz to 451z 45Hz to 2kHz 2kHz to Skiis
2mA 15 + 350 0.8 + 250 05 + 300 0.8 + 300
Z20mA 1.3 + 300 0.8 + 200 0.5 + 200 0.8 + 200
200mA 1.5 + 300 0.8 + 200 0.5 + 200 0.8 + 200
2000mA 15 + 800 1.5 + 200 1.0 + 200 1.5 + 200
A ' 2 + 300 2+ 200 2 -+ 300 —
(Model 7552 only) ¢ L. 0
¢ Auto Zero :ON

-]

o AC Coupling

e Response Time

¢ (Crest Factor
o ‘Temperature Coefficient
s Permissible Current

7551)

True RMS value method (Model 7552}
o Input is defined as 5 to 100% of ranges, sinusoidal

reached)

: Model 7551
Mode} 7552

:3 (For Model 7552 only)

:+ (1710 of the measuring accuracy)/°C
1 2A (2A fuse incorporated)

o 2A (2A fuse

;2 to 2000mA range

incorporated)
20A range ... 20 A (no fuse)

+ : Integral time of 16.7Tms implies 16.666 ... ms.

When the integral time is 20/16.7ms, add 20 to the digits value at 100ms.
s Average rectifying method (RMS calibrated) (Model

:400ms or less (Until = 0.2% of the {inal value is

IM 7550 - 10E
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9.6 Frequency (FREQ) (For Model 7552 only)

& Bange
Frequen¢y Range
Range and Indication
200 1z 20,000 to 199,999 Hz
2000 Hz 180.00 to 1999.99 He
20 kHz 1.8000 to 19.9999 kHz
200 icdiz 18.000 to 199.999 kHz

e Measuring Method

[

L

L3

: Reciprocal

Reference Frequency Accuracy : £ 100ppm (5 to 40°C)

Input

Input Sensitivity

M 7550-10E

: According to AC V or AC A range selected
immediately before use
1 5% p-p of VA RANGE



9.7 Communication Functions

e  GP-IB Interface

Electrical and mechanical specifications : Conforming to IEEE Std. 488-1978

Funetional specifications

1SHl, AHI1, T5, L4, SRI, RL1, PP0, DC1, DT1,
Cco

Address mode, address, and header ON/OFF settable

e RE.232C Interface
Transmission system
Transmission rate

: Start stop method
1775, 150, 300, 600, 1200, 2400, 4800, and 9600 bit/s

Handshaking mode, Baud rate, and the number of bits are settable.

5.8 General and Common Specifications

Operating Method
Sampling Mode
Sampling Period
Maximum Indication
Overrange Display
Diata Memory

Range Selection

Feedback pulge-width-modulation

Auto mode/single mode/N reading mode

8ms to 60min, (Minimum unit 1ms)

93999

“ = QL - 7 g displayed.

1000 data items incorporated (Store/ Recall mode ON /
OFF in measuring are settable).

AUTO, MANUAL, Remote control and program settable

Working Temperature and Humidity Range 15 to 40°C, 20 to 80% RH

Warmup Time
Power Supply

Power Consumption
External Dimensions
Weight

Accessories

About 60 minutes (until all the specifications are met)
100/115V AC * 10%, 50/60Hz, 100/115V selection is
performed with a switch. (200/230V must be specified if
necessary. Seleetable))

20VA max.

Approx, 83 (H) x 213 (W) X 300 (I)) mm

Approx.3kg

FPower cord ... one, Measuring lead ..... 1.

Fuse 0.2A/100V (Time lag type), ..... 1, 2A (FAST) ... 1,
Remote connector ..... 1, Instruction Manual ... 1 copy

Analog Output (D-A Converter) :Optional specifications

IM 7550 - 10E
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9.9 External Dimensions

Model 7551 30_ 210.8 i
Rear View
330
(12.99}
273
{10.74)
27_]
(1.06) 213.4 ,
{8.40) |
sl‘a = e e 883 Hm—-———————}l =B,
= = {3.48) || aoderbrinas  enemem ||| po@®X
o dvuses ewEn dses || oy
Gl ebiniaisiii o v ot = Lo
15 12
{0.59) (0.47)
30 210.8
Model 7552 (1.18) .29 y
M\ I r—1[: —— e s ¥ /_
Rear View
330
(12.99)
273
{10.74)
27
{1.06} 213.4 ,
(8.40) f
83,8 AR N—
GOl - S (gag) -------- = e
domses e dses || S
o BT ety
L_}:.._‘___.——WWW______..__‘_WJ
15
{0.59) ©. 47)
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Unit: mm
{Approx. inch)



9.10 Accessories (Options)

Min, Sales

Name Part No. Specilication Amount
1C Memory Card 3789 01 8KB (500 data memory available) 1
i Memory Card 3789 02 I6KEB (1500 data !nemory_available) 1
1C Memory Card 3789 03 64KB (8000 data memory available) 1
Dummy Card B95BENG For IC memory card slot 2
20A Measuring Lead B9646GQ 0.8m 1
SiliEI(ledLi:‘S“ri”g BI409LA 0.8m with alligator clips 1
751501 EIA (ANSD rack, single mounting 1
Rack Mounting Kit 751502 EIA (ANSD rack, double mounting 1
751503 JIS rack, single mounting 1
751504 JIS rack, double mounting 1

Recommendable Communication Cable

Name Number of Parts Specification
GPI8 Cable 10833A 1m
GP-IB Cable 10833B 2m
GP-1B Cable 10833C 4 m
GP-1B Cable 10833D 0.5m

RS5-232C Cable
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10. INITIAL VALUES

10.1 Set Data List

Table 10.1 shows the initial values already set at the factory before shipment.

Tahle 10.1 Initial Values {1/2)

Ttem S;t at the D‘i}g‘fe\:f’?)ggth E Initial Values with In Initialized
actory (Panel Set Data) | Power ON Status
Funetion DCV O i e necv
Range AUTO O ' — AUTO
Sample Mode — * E AUTO AUTO
Integral Time 100 ms O : — 100 ms
Sampling Interval 500 ms o :I e 500 ms
Delay Tine 0 Q R . 0
NULL — x : OFF OFF
DC v 0 O | 0
NULL | e v 0 O i 0
Value 1
Q o O 1 0
DC A 0 O E 0
AG A 0 O : 0
Average | X i OFF OFF
Averaging Cycles 160 eycles O : 100 cycles
' MATH Mode | . X ! OFF OFF
ifiﬁ; Ttems — X E Sealing Sealing
MATH Constant A — bl i Constant KA 0 0
B — x } KB 1 1
C — X : KC 20 20
D - x 5 KD 1 1
H — x : HI 0 0
L — » ; LO 0O 0
Storage a— X ' QFF OFF
Recall — % { OFF OFF
Recal No. | = —— X | 0 0
N — x i 500 500
Auto Zero R — ® : ON ON
GP-1B Address Moede Addressahle O E R e
Address 1 ¢ | S -
Header — { = = - X i ON ON
Output Delimiter — s i CRLF+EOI CRLF+EOI
Format | geains Byte % ! ¢ 0
Mask —n— X } 0
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Tabtle 10.1 Initial Values(2/2)

Set at the Factory

Data with

Initial Values

In Inttialized

'
ftem Power QOFF Ewith Power ON Status
Baud Rate 9600 O ; B
Data Formaut Mode 0 O | s -
Start Bit Start Bit1 i
R_S“ Data Length Data Length 8 :
232C Stop Bit Stop Bit1 ‘:
Parvity No Parity :
Data mode Normal O i R B
( Talk Only ) i
Normal :
Handshake Mode Mode 0 P —
D- A Cutput /Output Mode !
(Display Mede ) o E o o0
- I
;;;Z?tmn ((fo:?\dilc;de ) MEAS mode O (switched) i s R

Note: Panel data that are set with prograns, 10 memory card data-read funetions, or data communication

functions are lost if the power is turted off.

IM 7550 -10F




10.2 Items to Be Selected and Set

Table 10.2 lists items to be selected and set with panel keys.

Table 10.2 llems to Be Selected and Set(1/2)

10-3

Item to Be

Item (o Be

Key Selected {1) Selected (ID) Contents Description
MiZC AT P 2 to 100 Averaging cycles.
™ ?1::135600 secj Trigger delay time.
. Or gec
AZ e ON/OFF Auto zero ON/QOFE,
Adr Address set in
GP-IB 0 to 30
(addressable) . addressable inode.
ONLY
(talk onlyy | T Talk only mode set.
DA 0 0,1,2, 3
{option) {output mode) (display mode} 13- A output and display
i 0.1.9 3 modes are set,
(output mode) {display mode)}
Handshake mode Handsbake mode is
NOR 0,1te7 selected.
RS-232 .
i © (mormal) Data format B
option NOR 0.1 2 3 Pata format is set,
(normal) e
ONLY Baud rate .
(talk only) | 75, 150, 300, 600, 1200 Baud rate Is sel.
2400, 4800, 9600
- 199999 10°
SELECT S(_: KA 99 0 Constant A for SC is set.
{scaling) to 199999 X 10®
-1 99 10¢
KB § 12?;92):(109 Constant B for SC is set.
o :
aB - 159990 % 109
K tant C for dB is set.
(decibel) ¢ to 199999 x 10° Constant C for dB is se
-~ 199999 10°
KD N 123999)(109 Constant D for dB is set.
0
5 —~199999x 109
CF Hi 999910 Constant H for CP is set.
{comparator) to 199989 x 109
- 109 .
1.0 . 1122?91?}1 1?)" Constant L for CP is set.
o 9
Measurement cycles and
N N§ 1 to 8000 used-memory areas in N
RDGS mode.
R 7999 to 7999 Number of heads in
D - to

recalled memaory.

M 7550- 10E
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Table 10.2 Items to Be Selected and Set (2/2)

Item to Be

Key Selected Contents Description
PRGM SL Sets card memory with
(loadd | 77 panel keys.
53 Saves card memory with
(gavey | T panel keys.
PR e Program set mode
RU 1 e Executes program mode
ClI Executes memory

card format.

{card initialize)

IV 7550 - 10F



10.3 Error Messages

10-5

Error No. Error Message Probable Cause and What to Do

02 IC memory card error. 1C memory card is faulty.

Or 1C memory card was removed while
recalling memory.

03 A-D converter error. A-D converter is faulty.

04 EEPROM write error. Calibrated data-rite error. (EEPROM
broken)

11 Communications command error. | Illegal command
Invalidly set data or program file in IC
memory card,

12 Parameter entry ervor. Parameter out of range.

Auto range is selected in 20 A range set.

21 Calibration error, Calibrated data out of range. Enter data
eorrectly.

22 EEPROM error. EEPROM contents (calibrated data) broken.
Recalibrate data. (Note)

23 Self-test error. Self-test error when Power ON,

24 EEPROM Set data in EEPROM broken.

Clear EEPROM (set datra only).

37 IC memory card not initialized. |Execute memory card formatting with
“PROG” key.

32 Neo file on IC memory card, No file (data not written).

33 File capacity overflow, NS values exceed memory capacity,

34 No 1C memory card. IC memory card not inserted correctly.

35 IC memory card cannot be |Card cannot be formatted. (Card failure)

initialized.
36 No data to be recalled. Attempt to remove card. Or attempt to set
STORE key OFF before storing data.
llegal initialization method (illegal recall
head No. pesition),
37 IC memory card battery error. Battery backup error (no battery in IC
memory card).
38 IC memory card program | Attempt to enter program into a file that is
memory area is small. Or ne [full. Or attempt te execute a program that
prograni, doesn’t exist.
39 Not a DMM file. A different memory card is accessed. A file
with invalid data is accessed, for example ;
® While data is stored, IC ecard removed
and recalled.

® While a program is generated, IC card
removed and used for executing a
program.
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NOTE

If EEPROM (storing calibrated data) is lost, ERROR 22 is displayed and all operations

stop. If ERROR 22 is displayed, perform the following :

(1) Turn OFF the meler power,

(2) Set “CAL-MEAS” switch to “CAL” position.

(3) Turn ON the power. ERROR 22 comes up and then disappears about 2 to 3 seconds
later. AH calibration data are reset.

(4) Now the meter is in calibration mode. See Chapter 8 “"MAINTENANCE AND
CALIBRATION” to calibrate the meter.

(5) After the calibration, turn OFF the power. Set the “CAL-MEAS” switch to “MEAS”
posilion.

(6) If the meter cannot be calibrated, contact your nearest Yokogawa agent.

(7) If the Steps (1) through (5) are not performed by the wuser, contact your nearest
Yokogawa agent.
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11.Models 7551 and 7552 DIGITAL
MULTIMETER OVERALL WIRING

Description Ass’y No.
Model 7551
Main Board Ass’y B9281MA
Sub Board Ass’y B9281MB
Display Ass’y B9281MD
CPU Ass'y B9280PE
D/A Asg’y (Op.) B9280PK (Op.}
GP-IB/RS-232C Ass'y B9280PH /PJ
GP-IB/RS-232C Sub Ass’y B9280PM /PN
Switch Board Ass’y B9280PR
Power Trans Ass’y B9281XA
Model 75562

Main Board Ass’y B9281PA

Sub Board Ass’y B9281PB
Display Ass’y B9281PD
CPU Ass’y B9280PE
D/A Ass’y (Op.) B9280PK (Op.)
GP-IB/RS-232C Ass'y B9280PH /PJ
GP-IB/RS-232C Sub Ass’y B9280PM /PN
Switch Board Ass'y B9280PR
Power Trans Ass’y B9281XA
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2 BENSE
Hi

(& WIRE}

$15ENSE
io

ENPUT
Hi

INPUT
in

AMPS

{1 SUUACE
AEY
<D

ACA
O

SUB BOARD ASSY
BE281PE

f1SENSE
b

It SENSE
Lo

W Hi

AMPS

r—
2 50URCE
Aty

o
AC A

EXTERNAL TRIGGER
(B GiA GPTIONT GB{8/A52320

H Chiz 1 ] E

GP-IB/RS-232C
SUB ASS'Y
BYZEOPM/PN

MAIN BOARD ASS'Y

BE281PA

R

GP-1B/RS-232C ASS'Y
BE280PHPY

CPU ASS'Y
BY286PE

POWER TRANSFORMER
B3281XA

SWITCH BOARD ASS'Y
BBZBGPR

pure 1+.2 Model 7552 Digital Multimeter Overall Wiring.
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H EXTERNAL TRIGGER
(& DA OPTICNG GF-[R/RE272C

i () ] [ X i

GP-B/RS232C
SUB ASS'Y
BOZBOPM/PN

SUB BOARD ABS"Y
B928 1B

- £ STAGCE
H Aagy REA
O O
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3
:ﬂo%wnm AL A GP-1B/RS-232C ASSY z z
BYZBOPH/PY oz
n5ensE 1 sensE 3
b Hi =
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=
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L SENSE S BENSE
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1
|
WPUT v HE
5 MAIN BOARD ASS'Y
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4L

m e w
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|
|
|
|

POWER THANSFORMER
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WO RATL i i
L TN mATILE . DISFLAY ASE'Y

m w R Of B9ZRIMD

; ]
[ MO 2
0 Y AC

S0O0——

£ W
H
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: SWITCH BOARD ASS'Y m 8

P T
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(Mar. 1983} - - - - - -

Tigure 11.1  Model 7551 Digital Multimeter Qverall Wiring.
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