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6241A/6242

DC Voltage Current Source/Monitor

High performance DC Voltage/Current
Source/Monitor with pulse generation down
to 50us pulse width

» Wide range of generation and measurement
6241A Voltage: £32V  Current: £500mA
6242  \Voltage: 6V Current: £5A

* High source/measurement resolution
Source:10pV/1nA Measurement: 1uV/100pA

* Basic accuracy: £+0.02%

* Minimal pulse width: 50us with 1us resolution

» Two-slope linear sweep function

« Sink enabled bipolar output

* GPIB/USB interfaces as a standard
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6241A/42 is DC voltage and current source/monitor
with high-performance features including source
resolution of 4% digits, measuring resolution of 5%
digits, and a basic accuracy of 0.02%. It has
extensive pulse generation and measurement
functions including sweep and pulsed sweep.
6241A/42 can generate pulse widths down to 50us
and can measure with a resolution down to
1uV/100pA. So this product can be used for a wide
range of applications, e.g. as a power source for
evaluations in research and development of
semiconductors and other electronic components,
or as a power source for a production line
characteristic test system. 6241A/42 is very well
suited for the evaluation of solar cell

characteristics. At the same time, the individual
HI/LO limiter setting function demonstrates its
power in evaluation of batteries and power source
ICs. Its suspend function enables the selection of
the optimal OFF state depending on the specific
requirement of each application. 6241A/42 is
equipped with GPIB and USB interface in standard.

6241A/42 has four source modes — DC, Pulse, DC
sweep and Pulse sweep. The sweep can be selected
from three types: Fixed, Linear and Random. Using
the Linear sweep mode enables the definition of two
different step widths, so that a so called Two-slope
Linear Sweep can be generated, which is useful for
non-linear parameter tests. The device can generate
minimal pulse widths down to 50ps and minimal
periods down to 500us. If the measurement is
enabled for the storage of the sampled data into the
internal sample buffer, the minimum step width is
2ms.
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Current,  voltage  or e T - 6241A: 0 to +32V sk T s source
resistance measurements Hi.SENSE 0 to +500mA N
can be made in voltage s ote |y v v | | [rav [veev
source mode as like as in | . 6242: 0to 6V L]
current source mode. Lo-OUTRUT 0 to +5A TpeomA
- Source + Sink
VEIM. VSVM, VSRM, ISVM, ISIM, ISAN 62414 -5A

G242

During voltage and current generation, the HI / LO limiter
setting is extremely important. When using as a current
source the voltage limiter (compliance voltage) is more than a

must. Further the voltage limiter protects against over Charge Discharge

voltages from outside. When a battery is charged in current | ce o | e | o |

source mode, the voltage limiter (HIVL) is applied to switch- operare | | | |

over from CC to CV charge. During battery discharge in Vet l_/ \ I

current source mode, the voltage limiter (LOVL) is appliedat =7~~~ k

the same polarity to prevent excessive battery discharge. In 2 Pl
case of setting the voltage limiter (LOVL) to a negative value ‘\

the 6241A/6242 can be used for evaluations of Load Dump or T LovL v

reverse power capabilities.

Reduction of transitional

OPR/STBY ‘ﬂrent at output ON
6241A/6242 supports three output OFF states: STBY (output [ DUT
relay OFF), HiZ (output relay ON, high resistance state), LoZ —— :
(output relay ON, low resistance state). This eliminates the et | T
unnecessary ON/OFF operations of the relay, thereby solving s !
the existing throughput deterioration problem by relay -
operation time. In addition, the setting of a specific suspend
voltage (voltage at HiZ or LoZ state), which is different to 0V,
prevents transitional current suction that could occur at State at output OFF | Outputrelay| Outputstate _|Current limiter setting value
connection of a voltage output device such as a battery. Loz oN Vsus:tow |Vs: set Current Limiter (L)
IS: 30 digits of the set
current range
HiZ ON Vsus, high resist. B0pA
STBY OFF Open =

Vsus: Suspend setting voltage (default = 0V)

S

sUS SWEEP sus PLUSE sus DT sus SWEEP ws

6241A/42 has low noise combined with fast output
response behaviour. A 0-3V voltage step can typical be
realized within 8.5us (0 to 90% rise). The output noise is
about 2.2mV. at a measurement bandwidth of DC to

A special Sample & Hold mode can be selected
within Pulse or Pulse Sweep mode. The measured
sample is hold before pulse falling edge. The
integration time of the A/D converter is set to 100us

in this mode.

20MHz.

Minimum pulse width: 50 ps Fast rise time: 8.5 ps Low ripple & noise T -

Minimum period: 500 ps b
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Battery charge and discharge test at evaluations of power supply devices

6241A/42 handles bipolar operation and is capable for
tsource and tsink operation. Therefore, this equipment can
make 0V sink operation, which is not possible with usual
electronic loads. With its pulse source function, the 6241A/42
can be used for evaluations of batteries and power supply
devices, that are used for various portable devices, as pulse
load.

» Capable of handling pulses with minimum pulse width of
50us and resolution of 1us, applicable for various of mobile
devices

+ Capable of CV & CC operation for both charging and
discharging due to its HI and LO voltage limiters

Both the HI and LO voltage limiter allow the “+” setting (or “-*
setting). For instance, if Hl is set to +1.8V and LO is set to
+1.2V, at charging, the constant voltage state is reached at
+1.8V and at discharging, the constant discharge terminates
at +1.2V (constant voltage state).

» Avoids unnecessary discharge at the output ON state by
setting a Suspend voltage (Vsus). A usual power supply is OV
or at an open state when output is OFF and when output is
ON, a low impedance state of 0V always occurs. In this case,
the battery discharges instantaneously. However, for instance

by setting the Suspend voltage to +1.2V, unnecessary
discharge can be avoided since the voltage of the output
terminals is the same as that of the battery, which is +1.2V,
even in a temporary low impedance state that occurs when
the output is ON. This function is useful for preventing FET
from being set to ON instantaneously at the output ON state
when it is used as a gate voltage of J-FET or GaAsFET.

For evaluation of solar cells

Wiring diagram

G244z
HI OUTPUT

HI BENSE

BATT Vo VM @ 15

LO SENSE

LO QUTPUT

Pulse discharge waveform
]

s [
° m
Battery charging waveform

Charge Discharge
] ] % cv

OPERATE

LOVL:LO -voltage limiter

HIVL: HI -voltage limiter
CV: constant voltage

CC: constant
current

Since the conversion efficiency of solar cells is influenced by the bias application time, measurement by pulse
application is effective for finding a true conversion efficiency. 6241A/42 pulse sweep function enables
measuring of the characteristics of photoelectric voltage versus photoelectric current and photoelectric voltage
versus photoelectric power at a high speed. By changing the pulse width, characteristic changes, that occur
according to the application time, can be measured easily. Further, the step width can be changed during
measuring near the optimum operation voltage, if two-slope linear sweep is selected. So more details can be

seen.

* Minimum pulse width: 50us, Minimum period: 2ms in pulse measurement

* Minimum voltage step: 10uV (300mV range)

» Two-slope linear sweep: in between First to Middle & Step1; in between Middle to Last & Step2

Measured waveform

W]

Wiring diagram

6241A/42

IM 4
Isc
Optimum

operating
current

Output current

Characteristics of photoelectric voltage — photoelectric
current, photoelectric voltage — photoelectric power

Two-slope linear sweep

Max. output Vs

“ N
LO OUTPUT MTP
Equipped with a standard USB interface

In addition to the standard GPIB interface an USB interface is
built-in. So it can be easy connected to a PC, and the

measurement data can be exported to Excel or to other software.

An USB driver software with samples can be downloaded from
the website.

Isc: Short-circuit current f
Voc: Open voltage
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For measuring the ON resistance of MOSFET and analog SW

An example for measuring the ON resistance of a MOSFET is
shown below. On the drain side, by applying ISVM and 4-wire
connection, the 6242 determines the current at the ON state with
the current source (IS) and the drain voltage at the OFF state with
the voltage limiter. On the gate side, by applying 6241A in VSIM
operation, the SYNC OUT signal is input to TRIGGER IN of 6242
(ISVM pulse source) for synchronization of the two
measurements. By using linear, pulse , or sweep function on the
gate side, gate voltage versus ON resistance characteristics can

be measured easily.

* Resistance range: 6241A : 2uQ to 1.6GQ
6242: 0.2uQ to 304MQ
* Maximum current: 6241A: 500mA
6242: 5A
* minimum pulse width: 50us, minimum
period: 2ms in pulse measurement
* current measurement resolution at gate:
100pA
In addition, the specifications of synchronous
measurement is compatible with 6240A.

-
Wiring diagram Measured waveform ot e
6242 l TRIGGER IN
d HIOUTPUT v - ; -
HI SENSE CHED -t - ..‘.‘.'.|
6241A SYNC OUT £,
" D IS 0 ,I 3! o o |
G
[e= 3
A = VM . | N
= S Vgs (ON 4
VSIM v e .S
o LO SENSE 2 /
.. . . » . . . L]
LO OUTPUT o
L a

DC characteristics of transistor and FET

Two instruments are used to measure the DC characteristics of a
transistor. Both units will be synchronized by using the SYNC OUT of
the first unit which measures the base current (Ib) and the TRIGGER IN
of the 2" unit which supplies Vce and measures collector current (Ic). In
this mode (Ib) will be a sweep for getting the Ib-lc characteristics. At
Vce — Ic characteristics the base current is constant and Vce will be a

sweep of the 2" unit.

Wiring diagram

6241A/42 lTRIGGER IN

6241A/42

SYNG OUT IC$

Io

Vce-lc

* DC/ pulse sweep functions

* range up to +32V / £500mA

» measurement resolution 1uV/100pA
* minimum pulse width: 50us, minimum
period: 2ms in pulse measurement

* synchronous operation

13 Ib-lc

Ib=constant

Front panel output

Single-wire signals USB interface

GPIB interface




Specifications

All accuracies are guaranteed for one year when used at temperatures of 23+5°C,

Current Limiter

relative humidity 85% or less. Range Total accuracy 1-day stability ngg;iaé?éﬁtre
+ (% of setting+ A + A x Vo/1V + (ppm of setting + A +
6241A ( ¢ ) AR V)c
Voltage Source/Measurement Range
Range Source Range Setting Measurement Measurement 30uA 0.045+35nA+300pA 0.01+10nA+100pA 20+8nA+10pA
Resolution Range Resolution 300pA 0.045+350nA+3nA 0.01+100nA+1nA 20+20nA+100pA
300 mV 0 to +320.00 mV. 10V | 0to +320.999 mV [y 3mA | 0.045+35pA+30nA 0.01+1pA +10nA 50+200nA+ 1nA
3V 0to £3.2000 V 100 pv 0to £3.20999 V 104V 30mA | 0.045+35pA +300nA 0.01+10pA+100nA 20+2pA+10nA
0V 0to £32.000V 1 mV 0to £32.0999 V 100 pv 300mA | 0.055+350pA +3uA 0.01+100pA+TpA 20+20pA+100nA
500mA 0.055+500pA +6pA 0.02+100pA+1pA 40+20pA+200nA
Current Source/Measurement Range Vo: Compliance Voltage (-32V to +32V)
Range Source Range Setting Measurement Measurement
Resolution Range Resolution
30 pA 0 to +£32.000 yA 1nA 0 to +£32.0999 pA 100 pA Voltage Measurement (Auto zero ON, Integration time: 1 PLC to 200ms)
300 pA | Oto +320.00 yA 10 nA 0 to £320.999 A 1nA Range Total accuracy 1-day stability Temperature
3mA 0 to +3.2000 mA 100 nA 0 to +3.20999 mA 10 nA e
30 mA 0 to +32.000 mA 1 pA 0 to +32.0999 mA 100 nA
300 mA 0 to #320.00 mA 10 A 0 to £320.999 mA 1uA * (% of reading +V) * (ppm of reading
500 mA 0 to +500.00 mA 20 pA 0 to +500.999 mA 1 pA +V)/°C
How ever the measurement resolution under integration times 100ps, 500ps, S/H 300mV 0.02+75uV 0.008+50pV 15+15uV
(Sample & Hold) is as following: 3V 0.02+120pV 0.008+60uV 15+15pV
Integration Time | 500 ps 30V 0.02+1,2mV 0.008+400uV 15+150pV

100 ps I

[ S/iH(@®00ps) |
[ 10 |

30V range adds 200uV per remote sense voltage 0.1V

Current Measurement (Auto zero ON, Integration time: 1

Measurement Resolution (digits) | 10
Resistance Measurement Range
Measurement Range Measurement
Resolution
Determined by the operation of 0Qto 1.6 GQ Minimum 2 pQ
Voltage range / Current range
Voltage Limiter (compliance) Range:
Setting Range Resolution "
0V to 320 mV 100 pVv
320.1mV to 3.2V 1mV
3.201V to 32V 10mV
TWhere, (HI limiter value — Lo limiter value) = 60 digits
Current Limiter (compliance) Range:
Setting Range Resolution '
100nA to 32pA 10nA
32.01pA to 320pA 100nA
320.1pA to 3.2mA 1pA
3.201mA to 32mA 10pA
32.01mA to 320mA 100pA
320.1mA to 500mA 100pA

TWhere, (HI limiter value — Lo limiter value) = 60 digits
Overall accuracy: Includes calibration accuracy, 1-day
stability, the temperature
coefficient, and linearity.

At Power and Load constant
Temperature of 0° to 50°C

1-day stability:
Temperature coefficient:
Voltage Source

PLC to 200ms)
Range Total accuracy 1-day stability Temperature
coefficient

+ (% of setting + A + A x Vo/1V) + (ppm of setting +

A+ A xVo/1V)/°C
30pA 0.03+8nA+300pA 0.01+4nA+100pA 20+1nA+10pA
300pA 0.03+70nA+3nA 0.01+35nA+1nA 20+7nA+100pA
3mA | 0.03+700nA+30nA 0.01+350nA+10nA 20+70nA+1nA
30mA 0.03+7pA +300nA 0.01+3.5pA+100nA 20+700nA+10nA
300mA 0.045+70pA +3pA 0.01+35pA+1pA 20+7uA+100nA
500mA 0.05+120pA +6pA 0.02+60pA+1pA 35+10pA+200nA

Resistance Measurement
PLC to 200ms)

(Auto zero ON, Integration time: 1

Condition Total accuracy

1-day stability

Temperature coefficient

digits)

* (% of reading) * (digits+ digits+

* (ppm of reading)
+ (digits+ digits+ digits)/°C

At Voltage Source
measurem

ent)*

Reading item: (setting item of voltage source + reading item of current

Full scale item: (digit value of the full scale item at voltage source + digit
value of the full scale item of current measurement + digit
value of the CMV item)"3

Rande il EEEEEy sty Etailisy Temper?ture At Current Source Reading item: (setting item of current source + reading item of voltage
coefficient measurement)*
5 - - Full scale item: (digit value of the full scale item at current source + digit
% (% of setting + V) % (ppm ofosettlng value of the full scale item of voltage measurement + digit
+V value of the CMV item)*3
300mv 0.02+150pv 0.01+70uV 15+15V Vo: Compliance Voltage (-32V to +32V)
3V 0.02+350uV. 0.01+200uV 15+30pV 3 CMV item = (A xVo/1V); source or measurement current x source or measurement
30V 0.02+3mV 0.01+2mV 15+300pV voltage/digit value of 1V
: 30V range adds 200pV per the remote sense voltage 0.1V
Integration Time: For measurement accuracy from 10ms to 100us and 1-day stability
Voltage Limiter the following error (full-scale item) is added.
Range Total accuracy 1-day stability Temperature
coefficient
Range Integration time Units: digits (in 5% digit displa
* (% of setting + V) * (ppm of setting S = el s 22
+V)/°!
10ms 5ms 1ms 500y 100p S/H
300mV 0.1+500pV 0.05+200pV 100+50pV s s
3V 0.05+3mV 0.01+1mV 15+100pV
30V 0.05+30mV 0.01+10mV 15+1mV Voltage 300mV 10 15 20 30 60 200
: Voltage limiter additional error: If Hi limiter is set to a negative value and Lo limiter is Measurement
set to a positive value, add an error of +0.1% of setting. 3V, 30V 5 8 10 15 30 50
Current 30pA 200 300 300 300 300 300
Current Source Measurement 300pA | 20 30 30 30 70 100
Range Total accuracy 1-day stability Temperature coefficient 3mA 70 30 30 30 50 )
30mA 10 30 30 30 50 100
* (% of setting + A + A x Vo/1V) * (ppm of setting + A + 300mA 10 15 15 15 50 100
A xVo/1V)/°C
500mA 10 30 30 50 100 200
30pA 0.03+10nA+300pA 0.01+5nA+100pA 20+1nA+10pA
300pA 0.03+80nA+3nA 0.01+40nA+1nA 20+10nA+100pA S/H: Measurement in sample & hold mode (Integration Time: 100ps)
3mA 0.03+800nA+30nA 0.01+400nA+10nA 20+100nA+1nA When LO Output is grounded to the chassis, the additional error of integration time in
30mA 0.03+8pA+300nA 0.01+4pA+100nA 20+1pA+10nA 30pA range is the same as that in 300pA range.
300mA 0.045+80pA+3pA 0.01+40pA+1pA 20+10pA+100nA
500mA 0.05+160uA+6uA 0.02+80pA+1pA 20+12uA+200nA Source Lineartity: +3 digits or less (500mA range is +5

digits or less.)
Maximum Output Current:
Maximum Compliance Voltage:

+500mA at 0 to +32V
0 to +32V at up to 500 m




6242A

Voltage Source/Measurement Range

Range Source Range Setting Measurement Range Measurement Current Limiter
Resolution Resolution —
300mV | 0 to £320.00 mV 10 pV 0 to £320.999 mV Y Range Total accuracy 1-day stability Tempergture
3V | 0to+3.2000V 100 gV 0 to #3.20999 V 10 pv coefficient
6v 010 +6.000V Tmv 01046.0999V 100 wv * (% of setting + A + A x Vo/1V) + (ppm of setting + A
+ A xVo/1V)/°C
30pA 0.045+35nA+300pA 0.01+10nA+100pA 20+8nA+10pA
Current Source/Measurement Range 300pA 0.045+350nA+3nA 0.01+100nA+1nA 20+20nA+100pA
Range Source Range Setting Measurement Measurer_nent 3mA 0.045+3,5uA+30nA 0.01+1pA +10nA 20+200nA+1nA
Resolution Range Resolution 30mA 0.045+35pA +300nA 0.01+10pA+100nA 20+2pA+10nA
30 A 0 to £32.000 vA 1nA | 010320999 uA 100 pA 300mA 0.055+350pA +3pA 0.01+100pA+TpA 20+204A+100nA
300 pA 0 to +320.00 pA 10 nA 0 to +320.999 pA 1nA 3A 0.1+4mA+1500A 0.06+2mA+25,A 80+500pA+20pA
3 mA 0 to +3.2000 mA 100 nA 0 to #3.20999 mA 10 nA EA 0.15+4mA+1504A 0.12+2mA+25pA 80+500uA+20pA
30 mA 0 to +32.000 mA 1pA 0 to #32.0999 mA 100 nA Vo: Compliance Voltage (-6V to +6V)
300 mA 0 to +320.00 mA 10 pA 0 to #320.999 mA 1pA
3A 0to +3.000 A 100 pA 0 to +3.00999 A 10 pA
5A 0to +5.000 A 200 pA 0to +5.00999 A 10 YA Voltage Measurement (Auto zero ON, Integration time: 1
PLC to 200ms)
How ever the measurement resolution under integration times 100ps, 500ps, S/H Range Total accuracy 1-day stability Temperature
(Sample & Hold) will be as following: coefficient
[ Integration Time [ 100ps | 500ps | S/H(100ps) |
| Measurement Resolution (digits) | 10 | 2 | 10 | + (% of reading + V) + (ppm of reading +
V)eC
Resistance Measurement Range )
Measurement Range Measurement Resolution 300mV 0.02+75uV 0.008+50uV 15+15pV
Determined by the operation of 0 Q to 304 MQ Minimum 0.2 pQ 3V 0.02+120pV 0.008+60uV 15+15pV
Voltage range / Current range 6V 0.02+1,2mV 0.008+600uV 15+150pV
6V range adds 200uV per remote sense voltage 0.1V Current Measurement
Voltage Limiter (compliance) Range: (Auto zero ON, Integration time: 1 PLC to 200ms)
Setting Range Resolution " Range Total accuracy 1-day stability Temperature
0V to 320 mV 100 pv coefficient
320.1mV to 3.2V 1mV
3.201V to 6V 10mV + (% of setting + A + A x Vo/1V) + (ppm of setting + A
TWhere, (HI limiter value — Lo limiter value) = 60 digits +AxVo/1V)I°’C
Current Limiter (compliance) Range: 30pA 0.03+8nA+300pA 0.01+4nA+100pA 20+1nA+10pA
Setting Range Resolution ” 300pA 0.03+70nA+3nA 0.01+35nA+1nA 20+7nA+100pA
100nA to 32uA 10nA 3mA 0.03+700nA+30nA 0.01+350nA+10nA 20+70nA+1nA
32.01pA to 320pA 100nA 30mA 0.03+7pA +300nA 0.01+3.5pA+100nA 20+700nA+10nA
320.1uA to 3.2mA 1pA 300mA 0.045+70pA +3pA 0.01+35pA+1pA 20+7uA+100nA
3.201mA to32mA 10pA 3A 0.08+2.2mA +150pA 0.05+1.5mA+25pA 50+300pA+20pA
32.01mA to 320mA 100pA 5A 0.15+2.2mA +150pA 0.12+1.5mA+25pA 50+300pA+20pA
320.1mA to 3A 1mA L
3.001A to 5A TmA Resistance Measurement (Auto zero ON, Integration time: 1 PLC to
TWhere, (HI limiter value — Lo limiter value) = 60 digits 200ms) _ — _
Condition Total accuracy 1-day stability Temperature coefficient
Overall accuracy: Includes calibration accuracy, 1-day
stability, the temperature - — — -
coefficient, and linearity. + (% of reading) + (digits+ digits+ + (ppm of reading)
1-day stability: At Power and Load constant digits) * (digits+ digits+ digits)/°C
Temperature coefficient: Temperature of 0° to 50°C
At Voltage Reading item: (setting item of voltage source + reading item of current
Source measurement)*
Voltage Source Full scale item: (dilgit vafl;lr? off :Ihe fuIII §tcale i;em at vtoltage source:— d(ijgitlt
» o value of the full scale item of current measurement + digi
Range Total accuracy 1-day stability Tg:e;#la;?éﬁtre value of the CMV item)*>
At Current Reading item: (setting item of %urrent source + reading item of voltage
+ (% of setting + V) + (ppm of setting Source ~ measurement)” . o
+V)/° Full scale item: (digit value of the full scale item at current source + digit
value of the full scale itersn of voltage measurement + digit
300mV 0.02+150pV 0.01+70pV 15+15pV value of the CMV item)*
3V 0.02+350pV 0.01+200pV 15+30pV _
8V 0.025+3mV 0.01+2mV 15+300pV 1/30: Compllance Voltage (-6V to +6V)
30V range adds 2000V per the remote sense voltage 0.1V V;Iggﬂe\;(;itgirtnv:lﬁ/-; );f\/10\//1V); source or measurement current X source or measurement
Voltage Limiter = Integration Time: For measurement accuracy from 10ms to 100us and 1-day stability
Range Total'accuracy 1-day stability Tempﬁ?ré_atu;e the following error (full-scale item) is added.
coetricien Range Integration time Units: digits (in 57 digit display)
+ (% of setting+V) + (ppm of setting 10ms 5ms 1ms 500ps 100ps S/H
+V)I°C Voltage 300mV 10 15 20 30 60 200
Measurement
300mV 0.1+500pV 0.05+200pV 100+50pV v, 8v 5 8 10 15 30 50
3V 0.05+3mV 0.01+1mV 15+100pV Current 30pA 200 300 300 300 300 300
6V 0.16+30mV 0.018+10mV 36+1mV Measurement 300pA 20 30 30 30 70 100
: Voltage limiter additional error: If Hi limiter is set to a negative value and Lo limiter is 3mA 10 30 30 30 50 80
set to a positive value, add an error of +0.1% of setting. 30mA 10 30 30 30 50 100
Current Source 300mA 10 15 15 15 50 100
Range Total accuracy 1-day stability Temperature 3A 20 30 75 75 250 500
coefficient 5A 20 30 75 75 250 500
+ (% of setting + A + A x Vo/1V) + (ppm of setting + A
+ A xVo/1V)/°C
S/H: Measurement in sample & hold mode (Integration Time: 100us)
30pA 0.03+10nA+300pA 0.01+5nA+100pA 20+1nA+10pA h ! " . L
3000A 0.03+80nA+3nA 0.01+40nA+ 1nA 20+10nA+100pA g\(l)r;inrléggce)ligptl:ltelssgr:?;;getﬁgfi;hg(;:(?;isrlasﬁéze additional error of integration time in
3mA 0.03+800nA+30nA 0.01+400nA+10nA 20+100nA+1nA Source Lineartity: ) +3 digits or less (5A range is 5
30mA 0.03+8pA+300nA 0.01+4pA+100nA 20+1uA+10nA digits or less.)
300mA 0.045+80pA+3pA 0.01+40pA+1pA 20+10pA+100nA Maximum Output Current: +5A at 0 to +6V
3A 0.08+2.5mA+150pA 0.06+1.5mA+25pA 50+300pA+20pA Maximum Compliance Voltage: Oto+6Vatupto5
5A 0.15+2.5mA+150pA 0.12+1.5mA+25pA 50+300pA+20pA




6241A/6242 Common Specifications

6241A/6242 Range Table

Settling time:

The time it takes to settle to the final value +0.1% when varying from zero to the full

scale.

Setting conditions: Source values and limiter values are full-scale settings

Load conditions: Resistive load and 200pF max. load capacitance

Range 6241A 6242
Voltage Source/ 300mV (0] (0]
Voltage Limiter gg ? 8 Source Limiter Settling time
range range Output response
30V (6] -
Current Source/ 30pA [¢] [¢] EASTY SEOW
Current Limiter 3000A 0 0 Voltage 300mV 500mA/5A 200us/300us or less 1ms or less
3mA. o o source 3V 70us/200ps or less 400ps/500ps or
Output current less
S0mA 0 0 6241A: 6V 5A 400ps or less 800us or less
S00mA 0 0 500mA 30V 500mA 300us or less 1.5ms or less
500mA (6] - 6242: 5A
3A - (0] Current 30pA 30V/i6V 2ms or less 3.5ms/3ms or
5A - O source less
Output voltage 300pA 600ps/200ys or less 2.5ms/600ys or
Output Noise: For voltage source within the range from no load to maximum | 6141A: 30V 3mA less
oad [Vp-p] 6242: 6V 30mA
For current source, at the following load resistance [Ap-p] 300mA
Voltage Source: _ _ 500mA 30V 700ps or less 3ms or less
Range Load Low Frequency Noise High Frequency 3A Y 700s or less 1.5ms or less
resistance Noise BA
DC to 100Hz DC to 10kHz DC to 20MHz
300 mV - 50pV 200pVv 3mV
3V - 50pV 300pV 3mV
30v/ev - 500pV 2mv 4mv Typical value Source Limiter Settling time
range range Output response
Current Source: EAST SLOW
Range I__otad Low Frequency Noise High Ergquency Voltage 300mV 3mA to 35ps or less 300ps or less
[esisiance 156 source 3V 300mA 30ps or less 200ys or less
DG it PEim M P8 i AN (Output 30V/6V 100ps/40ys or less | 500ps/300ps or
100Hz current: with less
30pA 10k Q 10nA 60nA 500nA less than 20%
300pA 10k Q 30nA 150nA 600nA of full scale
3mA 1k Q 200nA 2uA 6UA load)
30mA 1k Q 2uA 15pA 20pA Current 30pA 3V 800us or less 1ms or less
300mA 1k Q 20pA 100pA 150pA source 300pA 30us or less 200ps or less
500mA 1k Q 20pA 100pA 150pA (Output 3mA
3A 10Q 500pA 1mA 10mA voltage: 1V) 30mA
5A 10Q 500pA 1mA 10mA 300mA
500mA 50us or less 250ys or less
Switching Noise: 3A 100ps or less 300ps or less
Typical value [p-p] Load resistance 5A
Output ON/OFF Voltage source 600mV at 100k Q Over shoot: +0.1% or less, resistive load at the end of
noise Current source 600mV standard cable (except for 30pA,
at 100k Q 300pA, 3A, 5A range)
Line regulation: +0.003% of range or less
Range switching Voltage source 50mV - Load regulation: Voltage source: +0.003% of range or less (at 4-
noise Current source fast: 100 digits + - wire connection with maximum load)
Current limiter 50mV’* Current source: depending on the overall
slow: 300 digits + accuracy CMV item (A x Vo/1V)
50mVv™ Output resistance: in 2-wire connection (output cable not included)
Voltage limiter 50 mV > -
Voltage measurement 50 mv'™® - Maximum load capacity: Maximum load capacity that does not generate oscillation
Current measurement 50 mv™® - while the voltage source or voltage limiter is active.
Response 80mV
switching noise
Power OFF noise 600mV 100k Q Current range Output resistance (Q) Maximum load
Voltage source Current source capacity
**. digits* indicates current source 4% digit values. Double these values in the 500mA 30pA 500mQ orless | 1000MQ or higher 1uF
range. In 3A and 5A ranges: fast: 300 digits + 50mV, slow: 600 digits + 50mV. 300pA 100mQ orless | 1000MQ or higher 1uF
®: Limiter is not in operation. While the limiter is enabled , it is the same as the current 3mA 10mQ or less 100MQ or higher 100uF
source range switching noise. 30mA 10mQ or less 10MQ or higher 100pF
300mA/500mA 10mQ or less 1MQ or higher 2000pF
3A/5A 10mQ or less 70kQ or higher 2000pF

Standard attached cable resistance: 100mQ or less

Maximum load inductance: Maximum load inductance that does not generate

oscillation while current source or curre

nt limiter is active.

Current source range 30pA 300pA 3mA to 5A
Current limiter range Response
Maximum Load FAST 100pH 200uH 1mH
inductance SLOW 500pH 1mH

Effective CMMR:
50/60Hz +0.8%

At unbalanced impedance 1kQ, when using DC and AC

Integration Time

100ps to 10ms 1PLC to 200ms
Voltage measurement and 60dB 120dB
Current measurement
NMRR: At AC 50/60Hz +0.8%

Integration Time

100ps to 10ms

1PLC to 200ms

Voltage measurement and
Current measurement

0dB

60dB




Source/Measurement Functions

DC Source/Measurement Source/measurement of DC voltage/current

Pulse Source/Measurement Source/measurement of pulse voltage/current
(However, measurement auto range in pulse

source is impossible.)

DC Sweep Source/Measurement Source/measurement with linear, two-slope

linear, random and fixed level.

Pulse Sweep Source/Measurement Source/measurement with linear, two-slope
linear, random and fixed level.
(However, measurement auto range in pulse

source is impossible.)

Integration Time 100ps, 500ps, 1ms, 5ms, 10ms, 1PLC, 100ms,
200ms, or S/H
S/H: Measuring in Sample & Hold Mode
(Integration  time: 100ps), (Enabled only in
pulse source and pulse sweep source modes.)
PLC: Power Line Cycle:

50Hz:20ms 60Hz:16.66ms

Pulse Width:

Setting Range Setting Resolution™ Accuracy

0.050ms to 60.000ms 1us +(0.1% + 10 ps)
60.01ms to 600.00ms 10us

600.1ms to 6000.0ms 100us

6001ms to 59998ms 1ms

Measure Delay Time:

Setting Range Setting Resolution™ Accuracy

0.050ms to 60.000ms 1us +(0.1% + 10 ps)
60.01ms to 600.00ms 10us
600.1ms to 6000.0ms 100us
6001ms to 59998ms 1ms
® The setting resolution is determined by the period time resolution.
Hold Time:
[ Setting Range | Setting Resolution | Accuracy
[ 1 ms to 60000ms [ 1ms [ + (2% + 3ms)

Sweep Mode Reverse ON/OFF (forward to backward / one

way) Auto Range Delay Time:
Sweep Repeat Time 1 to 1000 times, or infinite [ Setting Range | Setting Resolution | Accuracy
Number of Sweep Maximum Step 8000 steps | 0 ms to 500ms | 1ms + (2% + 3ms)
Random Sweep Maximum Memory 8000 data
Measurement Data Memory 8000 data

Measurement Auto Range Available only in VSIM or ISVM

Links the source function to the measurement
function (VSIM or ISVM) ON/OFF available

Measurement Function Link Mode

Limiter Possible to set separately at Hl or LO sides
(However, in case of current limiter, the same
polarity can not be set.)

NULL calculation

Comparator calculation (HI/GO/LO)
Scaling calculation
MAX/MIN/AVE/TOTAL calculation

Calculation Functions

Trigger Style Auto-Trigger, external Trigger

Output Terminal Front; Safety sockets,
HI OUTPUT, HI SENSE, LO OUTPUT, LO

SENSE

Maximum Input Voltage between
Terminals

R6241A: 32V peak MAX (between Hl and LO)
2V peak MAX /(between OUTPUT and
SENSE)
250V MAX (between LO and chassis)
R6242A: 6V peak MAX (between Hl and LO)

+ 1V MAX

between HI OUTPUT and HI SENSE
between LO OUTPUT and LO SENSE
(The voltage between HI SENSE and LO
SENSE must be within the maximum output
voltage range)

Maximum Remote Sensing Voltage

Voltage Measurement Input 1GQ or more

Resistance

Voltage Measurement Input +1nA or below

Leakage Current

GPIB Interface Compliant with IEEE-488.2-1987
Interface functions: SH1, AH1,T5, L4, SR1, RL1,
PPO, DC1, DT1, CO, E2

Connector: Amphenol 24 pin

USB Interface USB 2.0 Full-Speed; Connector Typ B

External Control Signal TRIGGER IN,
INTERLOCK, OPERATE IN/OUT,
COMPLETE OUT, SYNC OUT,

Connector: BNC

Setting Time

Minimum Pulse Width: 50us

Minimum Step (repeat) Time: Under fixed source/measurement range; Integration
time: 100us; Measurement/source delay time: Minimum; Calculation: OFF;
Voltage/current measurement: ON

Measurement Memory Mode Minimum Step Time
OFF - 0.5ms
ON BURST 2ms
NORMAL 10ms
OFF
Source Delay Time:

Setting Range Setting Resolution Accuracy
0.030ms to 60.000ms 1us +(0.1% + 10 ps)
60.01ms to 600.00ms 10us
600.1ms to 6000.0ms 100us
6001ms to 59998ms 1ms

Period (Pulse Cycle):

Setting Range Setting Resolution™ Accuracy
0.500ms to 60.000ms 1us +(0.1% + 10 ps)
60.01ms to 600.00ms 10us
600.1ms to 6000.0ms 100us
6001ms to 60000ms 1ms

General Specification

Operating environment: Ambient temperature: 0°C to 50°C,

Relative humidity: 85% or less (no condensation)

Storage environment: Ambient temperature: -25°C to +70°C

Relative humidity: 85% or less (no condensation)

Warmup: 60min or more (until the specified accuracy is
reached)
Display: 16 segments x 12 digits fluorescent character
display
Power Supply: AC power 100V, 120V, 220V, 240V (switchable
by user)
[ Option No. [ Standard | OPT.32 [ OPT.42 | OPT.44
| Power source voltage | 100V [ 120v | 220v ] 240V
Line Frequency: 50Hz/60Hz

6241A: 95VA or less
6242: 180VA or less

Power Consumption:

Dimensions: Approx. 212(W) x 88(H) x400(D) mm
Mass: 6241A: 6kg or less

6242: 6.5kg or less
Safety: IEC 61010-1
EMI: EN61326 class A
Ordering information:
Name Part Number Quantity
DC Voltage Current Source/Monitor 6241A 1
Voltage: +32V_Current: £500mA
DC Voltage Current Source/Monitor 6242 1
Voltage: +6V __ Current: +5A
Standard Accessories:
Name Part Number Quantity
Power cable A01402 1
Input/output cable (Red and black safety cable, 1m) A01044 1
Banana chip adapter (red, black, one each) A08531 1
Alligator clip adapter (red, black, one each) A08532 1

Optional Accessories:

BNC-BNC cable (1.5m) A01036-1500

Test lead (1m) A01041
Input/output cable (Red and black safety cable, 1m) A01044
Input/output cable (4-wire shielded, Banana-banana, 0.5m) A01047-01
Input/output cable (4-wire shielded, Banana-banana, 1m) A01047-02
Input/output cable (4-wire shielded, Banana-banana, 1.5m) A01047-03
Input/output cable (4-wire shielded, Banana-banana, 2m) A01047-04
Test fixture 12701A
Banana chip adapter (red, black, one each) A08531
Alligator clip adapter (red, black, one each) A08532
Panel mounting set 2U A02039
Panel mounting set 2U twin A02040
Rack mounting set (JIS 2U) A02263
Rack mounting set (JIS 2U twin) A02264
Rack mounting set (EIA 2U) A02463
Rack mounting set (EIA 2U twin) A02464

« Please read the instruction manual before using this product for correct use.

« Specifications may be changed without prior notice.
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