Digital Multimeters

R6551/6551EMC

M Maximum Display of "319899"

W DC Voltage/Current, AC Voltage/Current and Resistance Measurement with a Single Unit

M High Sampling Rate of 100 Times/Second (with 4 1/2 Digits)

M AC Voltage/Current Measurement with the True RMS Method

B GPIB Interface with Full-Remote-Control Capability and Powerlul Front/Rear

Input Instrumentation for Usage as a System: Component

{Photc is R6551)

R6551/6551EMC
Digital Multimeter

The R6551/6551EMC are low-cost and high-performance
digital mulitimeters with 5 1/2 digit display and a maximum
display of 319999, [eaturing the standard GPIB interface
with full-remote-control capability. This single instrument
provides the five basic measurement functions for DG
voltage/current, AC voltage/current and resistance.

In particular, the R6551EMC provides remarkably improved
front panel and a variety of counteemeasures for noise to
achieve the maximum noise immunity, The expertise of
ADVANTEST in high-speed integrating-fype A/D conversion
technology aitains three-step integration lime (2 ms, 20 ms
or 16,667 ms and 100 ms) depending vn the measurement
precision and speed. This allows the R6551EMC to be used
for automated measurement by means of a maximum
sampling rate of 100 times/second (with 4 1/2 digits) and the
standard GPIB interface.

AC voltage and current are measured by through True RMS
(true root mean square} value measuremenl meaethod and. for
AC voltage measurement, the measurement frequency range
is 20 Hz to 300 kHz. For DC voltage measurement, the
R6551/6551EMC provide an aceuracy of £0.006% of reading
+3 digits (al 3 V range) over a 90-day period, and 2- and 4-
wire resistance measurements, thoreby ensuring highly
accurate measurement with excellent stability.

Moreover, the RB351/6551EMC are provided with the null
function which enables offset value compensalion and
relative value measurement. Other features including the
high-speed autoranging function and the use of clear green
LED display make the R6551/6551EMC a high-perlormance
and general-purpose insiruments for both bench top and
maintenance applications.
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B High-Performance Portable DMM with Maximum
Display of "319998"

® DC Voltage/Current, AC Voltage/Current, and
Resistance Measurement Functions

B Maximum Noise Immunity to Fit Radiation
Environment (R6551EMC in Particular)

B High-Speed Sampling of 100 Times/Second {with 4
1/2 Digits)

M High Accuracy of £0.006% of reading £3 digits (at
23+3°C, for 90 Days)

B AC Voltage/Current Measurement with the True
Root Mean Square Value Measurement Method
(True RMS)

M Standard GPIB Interface with Full Remote Control
Capability

B Powerful Front/Rear Input Instrumentation
Suitable for Usage as a System Component

-



8 Excellent Cost Performance

‘The R6551 provides DO voltage/cureent, AG voltage/current
and resistance measurement functions. DC voltage
measurement features five ranges from 300 mV 1o 1000 V. a
maximum resolution of 1 pV and an accuracy of £0.006% of
reacding £3digits (at 3 V range) over a 90-day period.
Resistance measurement can be made with four wires,
enabling highly accurate measurement withowt the influence
of cable errors, With the True RMS AC voltage and current
measurement methods, the R6551 ensures accurate
measurement of non-sinusoidal waveforms, In particular,

when measuring pulse waveiorms, an allowable crest factor of

3:1 enables accurate measurement of the maximum value
which is up to three timos the full scale value and measure-
ment of signals with a duty cvele of up to 9:1.
M High Sampling Rate of 100 Times/Second
ADVANTEST's expertise in high-speed integrating-1ype A/
D conversion is the key to the high-speed sampling of the
R6553, enabling 100 samples/second for 4 1/2-digit display
or 20 samples/second for 5 1/2-digit display.
M Null and Scaling Functions for Offset
Compensation and Relative Value Measurement
"The R6561 is provided with the null function for micro
resistance measurement, which measures errors of connection
cables. compensates the offset voltage, inputs the offset
voltage value and measures the relative value with respect to
the input value, It also mounts the scaling function which
displays measured values with respect to set values in %
format, which is suitable for evaluation of the linearity of a IV
A converter,

Digital Multimeters

R6551/6551EMC

B Software Calibration Function Simplifies the
Calibration Process
“To maintain a high measurement accuracy, calibration must be
made in fixed intervals. With the software calibration function
which enables calibration from key operation an the front
panet or via the GPIB interface, removing of the cover and
volume acjustment are no longer necessary. [n nermal .
measurements, the calibration data memory is protected by
switches.
# Memory Function for Panel Settings
The R6551 mounts the panel setting memory function which
sliminates the need to make panel settings at each power-on.
sequence. The use of non-volatile memory retains prévious:
settings oven if the power cord is unplugged from an outlet.
# Suitable for Use as a System Componeni R
The cembination of the standard GPIB interface which enables
full remote control including remote activation of the R6551 -
with its high sampling rate makes it easier to accommodate,
automated measurement. Inpul lerminals are provided not
only on the front panel but also on the rear panel, making rack
mounting much casier. Data output is possible using the -
optional BCD parallel oulput.

257



Dlgltal Multimeters

R6551/6551EMC (Continued From Previous Page)

DC Voltage Measurement
Ranges, maximum display, resolution and input impedance:

a Maximum readout Resolution ot imoed
ange nput impedance
§ (5 172 digits) 5 472 digits | 4 172 digits Pt Ime
300 my 312.999 mv v 10wy .
1000 WIQ or more
3000 mY 3199.99 my 10y 100 v
30V 319999y 100 pv 1my
300V 319.999 v 1 my 10y 10 MC: £1%
tongv 1099.99 v 10 my 100 my

Measurement accuracy: (5 1/2-digit display, with autozero en)
Expressed as £ (% of reading + digits)

Range 24 hours (23°C £1°C) *1 | 90 days (23°C £5°C) 1 year (23°C £57)
300my "2 0.002+5 0.006+7 0.014+7
3000 my 0.002+2 0.006+3 0.012+3
v 0.002+3 0.007+6 0.015+6
anov 0.002+2 000643 0.014+3
1000V 0.002+2 0.006+3 0.014+3

Specificalions

*1: Relative vajue wilh respect to calibration reference

*20 300 mV range measuremenl acouracy applies when the null Junction is nsed.
* Add 2 o the digits term Tor the madium sampling rate,

* Add 2 o the digils lerm For a 4 1/2-digit display for the high sampling rale.

Temperature coeflicient: {% of reading + digits)/"C

Range Autozero on Autozero off
300 my 0.0005+1.6 0.0005+13
3000 mv 0000540.2 0.0005+1.3

oV 00006410 0.0006+13

IHIRY 0.0005+0.1 0.0005+4

tooo Y 0.0606+0,1 0.0005+1.2

* Add D.0005% to reading term when used at temperatures of 18°C or below.

Maximum allowable applied voltage:

Between Hi and Lo terminals: 300 mV and 3000 mV ranges
400 V (DC or AC peak) - continuous
1100 V (DC or AC peak]) FFor 10 seconds
30V, 300 V and 1000 V ranges

© 1100 V {DC or AC peak) continuous

Between input Lo terminal and chassis: 1000 V (DC or AC peak)

Temperature coeflicient: {1/10 of measurement accuracy}/°C within
the frequency range for each range

Maximum allowable applied current: Between Hi and Lo terminals:
300 mV to 700V, 710VDC or 710VAC continuous 1600VAC pesak,
10°V Hz or loss

Response Lime: Within 2 seconds (fow speed) or within 0.5 secoads
(medium and high speed) to achieve the specified measurement
accuracy with the fixed range.

Crest factor: 3:1 at full scale

Resislance Measurcment

Measurement method: 4-wire or 2-wire

Ranges, maximum display, resolulion, measurement currenk;

Rarge Taximum Rasolution easurement Upen-circlét
reardoul 51/2digits 4142 digits current vollage

3000 319.9930 1ma 10amez 1mA

30000 3199.99Q 10ma 100mez 1mA

30k 31.9999k 100me 1Q 100 pA

J0oka 319.999kQ 12 100 10pA 5V max

3000k 3199.99k0 nn 00q 1pA

A0 M 31.8993840) oo TkQ 10004

300MQ T} 31995MQ (10keY) 10k i0nA

Measuremenl accuracy: (5 1/2-digit display, using 4-wire with
autozero on *1)
Expressed as +{% of reading + digits)

Range 24 hours (23°C £ 1°C) *2 | 90 days (23°C +5°C) 1year {23°C +5°C)
300 0 0.00245 0.008+11 0.015+11
3000 0.002+3 0.007+3 001213
30 kO 0.002+3 0.00723 0.013+3
300 kO 0.002+3 0.009+3 0.01443
3000 kG 0.007+14 : 0.03+19 0.03+19
30 Mgy 0.06+14 G.18+19 0.2+19
300 Mo 0.6+14 17419 2419

*1: Using null function

*2: Relative value with respect to calibration reference

* Add 2 te the digils term Tor the medium sampling rate.

«  Add 2 to the digits term for a 4 1/2-digit display for the high sampling rate.

For z-wire measurements, add a maximurm of 200 mG offset lor L msasurement cabls resistance.

Respose time for 3000kE2 amd 30ML2 ranges: Within 0.5 seconds to

*

continuous . .
Noi ot tio: reach Lhe measurement accuracy wilh fixed range
0ise rejection ra 10" . : - Response tme for 300MC2 range: Within 5 seconds
Effective CMR (with a balanced impedance of 1 ke2) MRMR . e
Samping rate 00 1 30,007 o0 T e 200 Temperaiure coefficient: (4-wire measurements)
V0 e 10 09% Co0/80 He 0. Expressed as £(% of reading + digits)/"C
Low and medium speed 120dB - 130 4B 60 dB
- Range Autozerg on Autozern off
High speed foaa 13048 0 db 300 £2 0.0007+18 0.0007+13
AC Voltage Measurement 3000 £2 0.000740.2 0.0007+1.4
Measurement method: True RMS and AC coupling 00 0000702 00007114
Ranges, maximum display, resolution and input impedance: 00 k0 2.0008:0.2 0.0008+1.4
Rangs Maximum readout Resolution Inpat impadance 3000 k2 0.003+1.3 0.003+1.4
(5 1/2 digits} 5112 digils |4 12 digits 30 MQ 0.03+1.3 0.03+1.4
300 mv 319.999 mv 1 ¥ 10 pv 1 M2 42% 300 MO 03+13 0.3:1.4
3000 mvy 3199.99 my 10 pY 100 pv 100 pF max. * For 2-wire measurements, add 8 maximum offset of 20 mQ/°C {or the measurement
0V 31,5999V 100 v 1mv {Front input) cable resistance. ] ) .
* Add 0.0005% to the reading term with an operating tomperature of 10°C or less.
300 v a18.999 1 my 10my 250 ’JF‘maX Maximum allowable applied voltage:
oy 708.95v omy | 106my - {Rear inpul) Between Hi and Lo terminals: 220 VDG, 310 VAC peak continuons

Measurement accuracy: Expressed as £(% of reading plus digits) for
a 5 1/2-digit value over a period of 1 year at the temperature of

DC Current Measurement
Ranges, maximum display, resolution, resistance between input lerminals:

23%5°C. ) ) Resolulion Resistance between
§ Range Maximum display .
HF;;WM Rarge 300 my 3060 my 30V 300 70V 51/2 digits | 4 1/2 digits input terminals
20Hzlo 45 Hz 0.8+160 0.8+120 084120 1.14160 114150 300 mA 319.899 mA 1A 10 pA 0.3 c2or less
45 Hz to 100 Hz 045160 0.4+120 0.4+120 0.4+160 0.4+160 3000 mA 3009.99 mA 10 pA 100 pA
100Hzlo50kHz | C.28+160 0.28+160 0.284190 0.5+160 0.5:190 Measurement accuracy: (5 1/2-digit display, autozero on)
50%Hzto 100kHz | 054660 0.5+660 0.5+560 11660 - Expressed as #{% of reading + digits)
100 kHz to 300 kHz 3¢1200 341200 541200 - - Range 90 days (23 £5°C) 1 year (23 £5°C)
= Goarnleed for input resuiting iy a display of al least 15000 (and a1 above 300 Hz for 300 mA 0.06+40 0.13+40
medinm and high sampling rates). 3000 mA 0.0646 01316
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*  Add 2 to the digits term for (e medinm sampling rate.
* Add 2 to the digits term for a 4 1/2-digit display for the high sampling rate.



Temperature coelficient: Expressed as (1/10 of measurement
accuracy at 23°C £5°C for 90 days}/*C within the frequency range
for each range, with 1 pA/°C added when antozero is off.

Maximum allowable applied current:

Between Ei and Lo current terminals: 3.15 ADC or 3.15 Anms
cantinuous
Cwercurrent prolection using a fuse (changeabls from the fromt
panel)

AC Current Measurement

Measurement method: True RMS and AC coupling

Ranges, maximum display, resolution, resistance between inpul

terminals:
R Ml dout Resolutian Rasistance belween
aximum reade .
ange it B 5§ 1/2 digits | 4 1/2 digiis ingut terminals
00 mA 318.98% mA, 1 0 pA
u o A Lt 0.3 Gporless
3000 mA 30092.99 mA 10 pA 100 pA

Measurement acenracy: Expressed as (% ol reading + digits) ol a 5
'/,1/2-digit value for 1 year at a lemperature 23£5°C.

Frequency uani?“-ﬁfgc 300 mA 3000 mA
20 Hzta4b Hz 24200 2+200
45 Hz 1o 100 bz 0.5+200 . 0.5+200
100 Hz 1o 1 khz 0.4+200 0.4+200

= Guaranteed for input resulling in a display ol al least 15000 (and at above 300 Hz for
medium and high sampling rates).

Temperature coefficient Exprassed as (1/10 of measurement
accuracy)/°C within the frequency range for each range
Maximum allowable applied current:
Between Hi and Lo ¢urrent terminals
3.15 ADC or 3.15 Arms continuous, internal fuse protection
{changeable from front panel).
Response time: 3 s max. (low speed), or 0.5 s max. (medinm and high
speed) to reach measurement accuracy with the fixed rangs
Cresl lactor: 3:1 at full scale

Digital Multimeters

R6551/6551EMC

GPIB Interface: Standard
Standard: IEEE 488-1978

Interface functions: SH1, AH1, TS5, L4, SR1, RL1, FP0,DC1, DT1, CO, B2

Output data format: ASCI format '

Remole programming: All operating parameters (with the
exceplion of POWER, INPUT {FRONT/REAR) switching, rear
panel CAL ON/OFF switching, and GPIB address number and
mode can be controlied.

SRQ) signal: Outpil when measurement ends, when the SRQ key
on the [ront panel is pressed, or if an error oceurs, Can be
masked if necessary.

General Specifications

Measurement method: Integration

Input configuration: Floating

Range switching: Auto and manual
Autoranging (up-ranging at 320000 and down-ranging af 29999)

Data display: 6-digit dacimal green LED display, " displayed for
negative values

Overload display; "OL" displayed for input exceeding the nreasure-
ment range

¥Inits and funciion display: Green LEDs

Warm-np time: Approx. 1 hour

Operating environment: Temperature 0 1o +50°C, Humidity 85%
RH or less
(In the 30 MQ and 300 MQ ranges, 0 to +35°C and 75% R or
less)

Storage environment: Temperature -25 to +70°C,

Humidity 85% RH or less

{Measuremenl parameters and calibralion data memory conients

are held for approximately 10 years at -25 1o +80°C.)

Power requirements: Spacified at the time ol ordering.

Number of measured digits, measurement speed, input integration time: Option fle. Standard 32 42 44
Ieastirement Sampling rate Measurement speed X . Line voitage (V} 9010 110 10810 132 198 10 242 21610 250
) - lipul integration ime -
function {number of measured digits) | Autozero on | Aytozero olf Power frequency: 48 (o 66 Hz
DG vellage Low speed (5 1/2 digifs) 3 samples/s. | 6samples/s | 100 ms Power consumption- 13 VA max .
v ) H : .
20 50 Hz : i . .
DCcurrent, Medium speed (5 1/2 digits) | 10 samplesss | 20 samplesis s (50 Hz} Dimensions: Approx. 210(W) x 86(F) x 350(D) mm
Dewireresislance 16.667 ms {60 +12) Mass: 2.9 kg max. (R6551) / 3.0 kg max. (R6551EMC)
High speed (4 1/2 digits} 50 camnples/s {100 samplesfs | 2ms Standard Accessories : .
Low speed (5 1/2 digits) 3samples/s | 3samplesss | 100ms Sroduct name Modal Remarks
20ms (S0 HzZ,
Jowireresistance | Medium speed (5 1/2 digits) | 10 samples/s | 10 samples/s (£0Hz) Fower cord An4n2
16.667 ms {60 Hz) Input cable AG1001
High speed (4 1/2 digits) 50 samples/s | 50 samplesfs 1 2ms Opti
ons
Low-spaed (5 1/2 digits Jsamples’s | 6 les/s | 106ms .
AC vaitage, i ¢ J ,) - ° e - Option 01: BCD Parallel Data Output {Only for R6551)
Wedium speed (5 /2 digits) | 10 samples/s | 20 samples/s | 20ms {50 Hz) .
AC current Data oulput format: BCD parallel output

High speed (4 1/2 digits) 10 sampies/s | 20 samples/s | 16.867 ms {60 Hz)

* Por 2-wire and 4-wire resistance measurement in thie 300 MO range, if the medium

or hiFh sumpling rate is selected, the measurement speed is 3 samples/s and the
inpul inlegration time is 100 ms.

= Autozero is a function which autematically eliminates the olfset evvor introduced hy
tie RE581's interpal analog circuilry.

Calculation Functions

Null function: The measured value at the time the fanction is recalled is
taken as the null setting value (MINULL), after which the null selting
value is subiracted from the measured value (M IN) before outpul (i.e.,
R=MIN-MNULL)

Scaling function: The measured value at the time the function is
recalled is sel Lo the sel scaling value (M SCALE :  100%], afler
which the ratio of the measured value (MIN } is output (f.e., R=M
IN { M SCALE x 100}

Inpui/Output Functions

Trigger signal input: A measuvement-slart signal can be input at a
rear-panel BNC connector.

TTL level, negative pulse, triggering on the lalling edge ol a pulse
of widih with 5 pus min.

Complete signal ontput: A completion signal is cutput to a rear-panel
BNC connector upen complation of a measurement and sampling
sequence.

TTL level, negative pulse, pulse width:approx. 5 ps

Output data contents: Measured data, decimal point, polarily,
unit and OVER

Print command signat output: TTL level, positive logic, pulse
width of approx. 400 ps _

Exlernal start signal input: TTL level, positive logic, puise width
af 100 ps to 10 ms

Connector: Anphengi (57-40500 or equivalent)

Accessories (Optional)

A01006 Input Cable (for 4-wire resistance measuremaent)
TR1111 Terminal Adaptor

A02237 . Rack Mount Set (JIS Standard)

Ap2238 Rack Mount Set (IS Standard, Twin)

AD2435 Rack Mount Set (EIA Standard)

A02436 Rack Meunt Set (EIA Standard, Twin]

A02028 Panel Mount Set

A02029 Panel Mount Set (Twin)

R16213 Carrying Case
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