
















Current 
range 

Maximum 
voltage 

SOURCE 

Programming 
resolution 

AccuracyA5,A7 Typical performanceA7,A9

% of reading % of range % of reading % of range 
1 A 20 V 20 µA 0.05 % + 0.18 % 0.01 % + 0.03 % 

100 mA 200 V 2 µA 0.03 % + 0.03 % 0.02 % + 0.005 % 
10 mA 200 V 200 nA 0.04 % + 0.06 % 0.01 % + 0.01 % 

1 mA 200 V 20 nA 0.03 % + 0.04 % 0.01 % + 0.005 % 
100 µA 200 V 2 nA 0.03 % + 0.06 % 0.01 % + 0.01 % 

10 µA 200 V 200 pA 0.03 % + 0.06 % 0.02 % + 0.005 % 
1 µA 200 V 20 pA 0.03 % + 0.07 % 0.01 % + 0.02 % 

100 nA 200 V 2 pA 0.2 % + 0.05 % 0.08 % + 0.02 % 
10 nA 200 V 200 fA 0.35 % + 0.05 % 0.1 % + 0.02 % 

1 nA 200 V 20 fA 0.35 % + 0.2 % 0.2 % + 0.03 % 

Current 
range 

Maximum 
voltage 

MEASURE 

Display 
resolution 

AccuracyA5,A7 Typical performanceA7,A9

% of reading % of range % of reading % of range 
1 A 20 V 1 µA 0.035 % + 0.15 % 0.01 % + 0.03 % 

100 mA 200 V 100 nA 0.035 % + 0.02 % 0.03 % + 0.005 % 
10 mA 200 V 10 nA 0.03 % + 0.03 % 0.02 % + 0.01 % 

1 mA 200 V 1 nA 0.02 % + 0.02 % 0.02 % + 0.003 % 
100 µA 200 V 100 pA 0.02 % + 0.025 % 0.01 % + 0.01 % 

10 µA 200 V 10 pA 0.03 % + 0.015 % 0.02 % + 0.004 % 
1 µA 200 V 1 pA 0.025 % + 0.04 % 0.01 % + 0.02 % 

100 nA 200 V 100 fA 0.20 % + 0.04 % 0.07 % + 0.01 % 
10 nA 200 V 10 fA 0.35 % + 0.03 % 0.1 % + 0.03 % 

1 nA 200 V 1 fA 0.35 % + 0.2 % 0.2 % + 0.03 % 
100 pA 200 V 0.1 fA 0.3 % + 0.65 % 0.25 % + 0.10 % 



Voltage 
range

Maximum 
current

SOURCE

Programming 
resolution

AccuracyA5 Typical performanceA9

% of reading % of range % of reading % of range

200 V 100 mA 5 mV 0.03 % + 0.04 % 0.011 % + 0.004 %

20 V 1 A 500 µV 0.025 % + 0.04 % 0.009 % + 0.005 %

2 V 1 A 50 µV 0.025 % + 0.04 % 0.002 % + 0.01 %

200 mV 1 A 5 µV 0.025 % + 0.25 % 0.006 % + 0.08 %

Voltage 
range

Maximum 
current

MEASURE

Display 
resolution

AccuracyA5 Typical performanceA9

% of reading % of range % of reading % of range

200 V 100 mA 1 mV 0.015 % + 0.025 % 0.01 % + 0.001 %

20 V 1 A 100 µV 0.015 % + 0.025 % 0.01 % + 0.001 %

2 V 1 A 10 µV 0.02 % + 0.018 % 0.01 % + 0.002 %

200 mV 1 A 1 µV 0.04 % + 0.15 % 0.04 % + 0.015 %

C-V A9

Capacitance Frequency Accuracy
10 pF 100 kHz 2.50 %
10 pF 1 MHz 3.50 %

100 pF 10 kHz 0.70 %
100 pF 100 kHz 0.30 %
100 pF 1 MHz 1.50 %

1 nF 10 kHz 0.70 %
1 nF 100 kHz 0.65 %

CMTR Minimum AC Maximum AC
4210-CVU 10 mVRMS 100 mVRMS

4215-CVU 10 mVRMS 1 VRMS
A11

C-V measurement footnotes

1. After system offset compensation has been performed.
2. Unless otherwise noted, all measurements taken with 30 mVRMS and 300 mVRMS AC source.



Specifications are subject to change without notice.

DMM

VOLTAGE

Range Resolution AccuracyA5 Typical performanceA8

% of reading % of range % of reading % of range

1000 V 100 µV 0.0175 % + 0.007 % 0.006 % + 0.0001 %

100 V 10 µV 0.0110 % + 0.005 % 0.006 % + 0.0006 %

10 V 1 µV 0.0100 % + 0.002 % 0.003 % + 0.0009 %

1 V 100 nV 0.0050 % + 0.030 % 0.003 % + 0.0060 %

100 mV 10 nV 0.0025 % + 0.250 % 0.002 % + 0.0600 %

1,2,3,4

Output condition 10 V range 40 V range
VOUT 10 V to +10 V 40 V to +40 V

Amplitude accuracy ±(0.5% + 10 mV) ±(0.4% + 30 mV)

Resolution <0.5 mV <1.5 mV
Overshoot/preshoot/ ringing 1 M , typical ±(3% + 60 mV) ±(3% + 90 mV)

load (at full scale) ±100 mA typical ±400 mA typical

Pulse footnotes

1. Valid for S530 200 V systems equipped with 7530A matrix cards.
2. Unless stated otherwise, all specifications assume a 50
3. Level specifications are valid after 50 ns typical settling time (after slewing) for the 10 V source range and after 500 ns typical

settling time (after slewing) for the 40 V source range into a 50
4. With transition time of 20 ns (0% to 100%) for the 10 V source range and 100 ns (0% to 100%) for the 40 V source range.

10 V range source only 40 V range source only

RMS jitter (period, width), typical 0.1% + 200 ps 0.1% + 200 ps
Period range 20 ns to 1 s 100 ns to 1s
Accuracy ±1% ±1%
Pulse width range 10 ns to (Period 10 ns) 50 ns to (Period 10 ns)
Accuracy ±(1% + 200 ps) ±(1% + 5 ns)

1

RF input frequency range 9 kHz to 50 MHz
Frequency reference accuracy ±3 × 10-6

Input level range 10 dBm to +10 dBm sinusoid
Impedance 50 nominal
Maximum input level 40 V dc

Frequency measurement footnote

1. Instrument-level specifications.



Specifications are subject to change without notice.

Current 
range

Maximum 
voltage

SOURCE
Resolution AccuracyA5,A8 Typical performanceA8,A9

1 A 21 V 50 µA 0.08 % + 1 mA 0.0034 % + 0.25 uA
100 mA 210 V 5 µA 0.055 % + 15 µA 0.0188 % + 3.2 µA

10 mA 1100 V 500 nA 0.025 % + 1.5 µA 0.0076 % + 0.5 µA
1 mA 1100 V 50 nA 0.035 % + 150 nA 0.0119 % + 36 nA

100 µA 1100 V 5 nA 0.04 % + 15 nA 0.0114 % + 5.2 nA
10 µA 1100 V 500 pA 0.045 % + 3 nA 0.0150 % + 0.4 nA

1 µA 1100 V 50 pA 0.025 % + 400 pA 0.0043 % + 165 pA
100 nA 1100 V 5 pA 0.06 % + 300 pA 0.0188 % + 92 pA

10 nA 1100 V 500 fA 0.2 % + 220 pA 0.0253 % + 52 pA

Current
range

Maximum 
voltage

MEASURE
Resolution AccuracyA5,A8 Typical performanceA8,A9

1 A 21 V 1 µA 0.08 % + 1 mA 0.0048 % + 0.2 mA
100 mA 210 V 100 nA 0.07 % + 5 µA 0.0182 % + 3.1 µA

10 mA 1100 V 10 nA 0.06 % + 1 µA 0.0074 % + 0.5 µA
1 mA 1100 V 1 nA 0.06 % + 50 nA 0.0107 % + 36 nA

100 µA 1100 V 100 pA 0.05 % + 12 nA 0.0109 % + 5.1 nA
10 µA 1100 V 10 pA 0.055 % + 2 nA 0.0128 % + 0.5 nA

1 µA 1100 V 1 pA 0.025 % + 350 pA 0.0042 % + 142 pA
100 nA 1100 V 100 fA 0.06 % + 350 pA 0.0240 % + 76 pA

10 nA 1100 V 10 fA 0.2 % + 350 pA 0.1112 % + 74 pA

Voltage
range

Maximum 
current

SOURCE
Resolution AccuracyA5 Typical performanceA9

1000 V 10 mA 50 mV 0.02 % + 100 mV 0.0005 % + 5.0 mV
200 V 100 mA 5 mV 0.015 % + 24 mV 0.0066 % + 2.0 mV

20 V 1 A 500 µV 0.015 % + 2.4 mV 0.0075 % + 0.1 mV
2 V 1 A 50 µV 0.02 % + 300 µV 0.0034 % + 12 µV

200 mV 1 A 5 µV 0.02 % + 250 µV 0.0006 % + 14 µV

Voltage 
range

Maximum 
current

MEASURE
Resolution AccuracyA5 Typical performanceA9

1000 V 10 mA 10 mV 0.02 % + 50 mV 0.0005 % + 9.5 mV
200 V 100 mA 100 uV 0.02 % + 16 mV 0.0056 % + 3.5 mV

20 V 1 A 10 µV 0.02 % + 1.6 mV 0.0057 % + 0.4 mV
2 V 1 A 1 µV 0.012 % + 300 µV 0.0019 % + 34 µV

200 mV 1 A 100 nV 0.012 % + 250 µV 0.0006 % + 12 µV



Specifications are subject to change without notice.

Current 
range

Maximum 
voltage

SOURCE
Resolution AccuracyA5,A8 Typical performanceA8,A9

1 A 20 V 20 µA 0.05 % + 1.8 mA 0.0080 % + 0.3 mA
100 mA 200 V 2 µA 0.04 % + 35 µA 0.0174 % + 4 µA

10 mA 200 V 200 nA 0.04 % + 6 µA 0.0096 % + 1 µA
1 mA 200 V 20 nA 0.03 % + 400 nA 0.0131 % + 48 nA

100 µA 200 V 2 nA 0.03 % + 60 nA 0.0140 % + 8 nA
10 µA 200 V 200 pA 0.03 % + 6 nA 0.0082 % + 3 nA

1 µA 200 V 20 pA 0.03 % + 700 pA 0.0101 % + 97 pA
100 nA 200 V 2 pA 0.25 % + 50 pA 0.0727 % + 11 pA

10 nA 200 V 200 fA 0.45 % + 5.0 pA 0.1187 % + 2 pA
1 nA 200 V 20 fA 0.65 % + 2.5 pA 0.1858 % + 0.5 pA

Current
range

Maximum 
voltage

MEASURE
Resolution AccuracyA5,A8 Typical performanceA8,A9

1 A 20 V 1 µA 0.04 % + 1.5 mA 0.0124 % + 0.5 mA
100 mA 200 V 100 nA 0.045 % + 30 µA 0.0236 % + 5 µA

10 mA 200 V 10 nA 0.03 % + 3 µA 0.0139 % + 1.1 µA
1 mA 200 V 1 nA 0.025 % + 250 nA 0.0136 % + 46 nA

100 µA 200 V 100 pA 0.035 % + 25 nA 0.0105 % + 11 nA
10 µA 200 V 10 pA 0.03 % + 5.5 nA 0.0058 % + 2.5 nA

1 µA 200 V 1 pA 0.025 % + 400 pA 0.0073 % + 132 pA
100 nA 200 V 100 fA 0.25 % + 40 pA 0.0738 % + 10 pA

10 nA 200 V 10 fA 0.49 % + 4 pA 0.1514 % + 3 pA
1 nA 200 V 1 fA 0.55 % + 3.5 pA 0.3438 % + 0.3 pA

100 pA 200 V 100 aA 0.55 % + 1 pA 0.1935 % + 0.3 pA

Voltage
range

Maximum 
current

SOURCE
Resolution AccuracyA5 Typical performanceA9

200 V 100 mA 5 mV 0.03 % + 80 mV 0.0082 % + 6 mV
20 V 1 A 500 µV 0.03 % + 8 mV 0.0080 % + 0.5 mV

2 V 1 A 50 µV 0.025 % + 800 µV 0.0071 % + 90 µV
200 mV 1 A 5 µV 0.025 % + 500 µV 0.0087 % + 48 µV

Voltage 
range

Maximum 
current

MEASURE
Resolution AccuracyA5 Typical performanceA9

200 V 100 mA 100 uV 0.015 % + 60 mV 0.0096 % + 7 mV
20 V 1 A 10 µV 0.015 % + 5 mV 0.0085 % + 0.6 mV

2 V 1 A 1 µV 0.02 % + 360 µV 0.0060 % + 69 µV
200 mV 1 A 100 nV 0.04 % + 300 µV 0.0310 % + 43 µV



C-V A9)

Capacitance Frequency Accuracy
10 pF 100 kHz 4.00 %
10 pF 1 MHz 3.50 %

100 pF 10 kHz 1.20 %
100 pF 100 kHz 0.35 %
100 pF 1 MHz 3.50 %

1 nF 10 kHz 0.60 %
1 nF 100 kHz 0.50 %

CMTR Minimum AC Maximum AC
4210-CVU 10 mVRMS 100 mVRMS

4215-CVU 10 mVRMS 1 VRMS
A11

C-V measurement footnotes

1. After system offset compensation has been performed.
2. Unless otherwise noted, all measurement taken with 30 mVRMS and 300 mVRMS AC source.

DMM

VOLTAGE

Range Resolution AccuracyA5 Typical performanceA8

% of reading % of range % of reading % of range

1000 V 100 µV 0.021 % + 0.007 % 0.0044 % + 0.0003 %

100 V 10 µV 0.013 % + 0.005 % 0.0056 % + 0.0006 %

10 V 1 µV 0.01 % + 0.005 % 0.0034 % + 0.0008 %

1 V 100 nV 0.0015 % + 0.05 % 0.0014 % + 0.0056 %

100 mV 10 nV 0.0018 % + 0.4 % 0.0013 % + 0.0583 %



Specifications are subject to change without notice.

5

A. Specification conditions
1. 23 °C ±5 °C, 1 year.
2. Relative humidity between 5 percent and 60 percent after 2-hour warmup.
3. KTE 7.0.5 system software with CentOS 7 operating system.
4. All specifications are based on 1-year calibration cycle for individual instruments.
5. Measurement readings are taken at 1 PLC (power line cycle) unless otherwise noted.
6. All pathways and measurements made with full Kelvin connections.
7. Typical system leakage performance with test-head option is 40 fA/V at 10 V through 7530/7530A cards

(200 V system).
8. Typical system leakage performance with test-head option is 100 fA/V at 10 V through 7072-HVD cards

(1100 V system) through the low-current pathways (rows A and B).
9. The typical values represent the mean plus one standard deviation, are not warranted, apply to 23 C ±5 C,

< 60 percent relative humidity, and are provided solely as useful information.
10. The typical values represent the mean plus one standard deviation and calibration uncertainty, are not

warranted, and are provided solely as useful information. Calculated from 10 averages of 15 1-NPLC readings.
11. Derate maximum AC drive from 1 VRMS at 500 kHz to 700 mVRMS at 1 MHz.

B. General I-V source specifications
1. Maximum output power per source-measure unit (SMU): 20 W (four-quadrant source or sink operation).
2. Compliance resolution and accuracy are determined by the corresponding range used.
3. SMU 2636B maximum voltage (pin-to-ground) is 200 V. Maximum differential voltage (pin-to-pin) is 400 V.
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