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HRSMU(High Resolution SMU) x 4
Resolution : 1fA/25uV to 100mA/100V
HPSMU(High Power SMU) x 1
Resolution : 10fA/2uV to 1A/200V
PGU(Pulse Generator Unit) x 2
Amplitude : 40Vp-p
Pulse width : 500us to 2s (100us res.)
Pulse period : 5ms to 5s (100us res.)
Transition time : 8ns to 400ms (2ns to 8ns res.)
3 : Source Monitor Unit(SMU)
MFCMU(Multi-Frequency capacitance measurement unit)
Frequency
Range : 1kHz to 5MHz
Resolution : 1mHz
Amplitude : 100 V DC bias with SMU and SCUU (SMU CMU Unify Unit)
Output signal level :
Range : 10mV to 250mV
Resolution : 1ImV



HV-SPGU(High voltage semiconductor pulse generator unit)
Resolution : 10ns

Amplitude : -40V to 40V

Pulse width : 10ns to period-10ns (2.5ns to 10ns res.)
Pulse period : 20ns to 10s (10ns res.)
Transition time : 8ns to 400ms (2ns to 8ns res.)
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Current range, resolution, and accuracy (high speed ADC)

MOSFETSs £ TFTs 2z 1p-Vp & Ip-Vg & C-V #}+

Solar cell ~ Diode ~ BJT £2 MOS 2z |-V & C-V #+&~ i 3% |ia% B

RRAM =3 1-V & B
Hot Carrier Stress 22 AC Stress

Current Force Measure

range resolution  resolution’ Force accuracy? Measure accuracy? Maximum voltage
+1 nA 507A 50fA +(0.1%+300 fA+1 fA x V) +{0.25%-+300 fA+1 fA x Vo) 200V
+10nA 500 fA 500 fA +(0.1%+3 pA+10 fA x Vo) +(0.25%+2 pA+10 fA x Vo) 200V
+100nA 5 pA 5 pA +(0.05%-+30 pA+100 fA x Vo) +(0.1%-+20 pA+100 fA x Vo) 200V
+1 ph 50 pA 50 pA +(0.05%+300 pA+1 pA x Vo) +{0.1%-+200 pA+1 pA x Vo) 200V
+10pA 500 pA 500 pA +(0.05%+3 nA+10 pA x Vo) +(0.05%+2 nA+10 pA x Vo) 200V
+100 pA 5nA 5nA +(0.035%+15 nA+100 pA x Vi) +{0.05%-+20 nA+100 pA x Vo) 200V
+] mA 50nA 50nA +(0.04%+150 nA+1 nA x Vo) +(0.04%+200 nA+1 nA x Vo) 200V
+10 mA 500 nA 500 nA +(0.04%+1.5 pA+10 nA x Vo) +(0.04%+2 pA+10 nA x Vo) 200V
+100 mA 5 pA 5y nA +(0.045%+15 pA+100 nA x Vo) +(0.1%+20 pA+100 nA x Vo) i

1A 50 pA 50 pA +(0.4%-+300 pA+1 ph x Vo) +(0.5%-+300 pA+1 pAx Vo) B

farpa =

Specified measurement resolution is limited by f
+ (% of read value + offset current (fixed part determined by the output/measurement range + proportional part that is multiplied by Vel)
200V (lo £ 50 mA), 100V (50 mA ¢ lo £ 125 mA), 40 V (125 mA < lo £ 500 mA), 20 V (500 mA < lo £ 1 A), lo is the eutput current in Amps.

Power consumption

Voltage source mode

Voltage range Power

2V 20 x Ic (W)
20V 20x1c (W)
40V 40 lc (W)
100V 100 x Ic (W)
200V 200 Ie (W)

Where Ic is the current compliance setting.

Current source mode

undamental noise limits

HPSMU measurement and output range

Voltage compliance  Power

Vo220 20 % 1o (W)
20 < Ve 40 40 lo (W)
40 < Vc <100 100 x 1o (W)
100 < Vc £ 200 200x lo (W)

Where Vc is the voltage compliance setting and

lois output current.
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MPSMU and HRSMU Module Specifications

Voltage range, resolution, and accuracy (high resolution ADC)

Voltage range Force resolution Measure resolution Force accuracy’ Measure accuracy' Maximum current
+0.6V 25 v 0.5 v +(0.018% + 150 pv) +(0.01% + 120 pv) 100 mA

2V 100 pv 2V +(0.018% + 400 V) +(0.01% + 140 pv) 100 mA

5V 250 pv 5uv +(0.018% + 750 pv) +(0.009% + 250 pv) 100 mA

+20V 1 mV 20V +(0.018% + 3 mv) +(0.009% + 900 pv) 100 mA

40V 2mV 40pv +(0.018% + 6 mV) +(0.01% + 1 mV) 2

100V 5mV 100 pv +(0.018% + 15 mV) +(0.012% + 2.5 mV) 2

1. (% of read value + offset voltage V)

2. 100 maA (Vo £20V), 50mA (20 V ¢ Vo £ 40 V), 20 mA (40 V < Via £ 100 V), Vo is the output voltage in Volts.

Current range, resolution, and accuracy (high resolution ADC)

Current  Force Measure Maximum
SMU type range resolution  resolution’2 Force accuracy? Measure accuracy?® voltage
MPSMU  HRSMU  +1pA 1fA 100 aA +(0.9%-+15 A) +(0.9%+12 fA) 100V
w/ASU  w/ASU
HRSMU  +10pA 5TA 400 aA (with ASU)  +{0.46%+30 fA+10 aA x Vo) +(0.46%+15 fA+10aA x Vo) 100V
1A (HRSMU)
+100pA  BfA 500 aA (with ASU)  +(0.3%-+100 fA+100 aA x Vo) +(0.3%+30 fA+100 aA x Vo) 100V
2 fA (HRSMU)

MPSMU +1 nA 50 fA 10fA +(0.1%-+300 fA+1 fA x Vo) +{0.1%-+200 fA+1 A x Vo) 100V
+10 nA 500 fA 10fA +(0.1%-+3 pA+10 fA x Vo) +(0.1%-+1 pA+10fA x Vo) 100V
+100nA  5pA 100 fA +(0.05%-+30 pA+100 fA x Vo) +{0.05%-+20 pA+100 fA x Vo) 100V
+1 pA 50 pA 1pA +(0.05%-+300 pA+1 pA x Vo) +(0.05%+100 pA+1 pA x Va) 100V
10 pA 500 pA 10 pA +(0.05%+3 nA+10 pA x Vo) +(0.04%+2 nA+10 pA x Vo) 100V
+100pA  BnA 100 pA +(0.035%+15 nA+100 pA x Vo) +{0.03%+3 nA+100 pA x Vo) 100V
+1 mA 50 nA 1nA +(0.04%+150 nA+1 nA x Vo) +(0.03%-+60 nA+1 nAx Vo) 100V
£10mA  500nA 10nA +{0.04%+1.5 pA+10 nA x Vo) +(0.03%-+200 nA+10 nA x Vo) 100V
£100mA  bHpA 100 nA +(0.045%+15 pA+100 nA x Vo) +(0.04%+6 pA+100 nA x Vo) *

1. Specified measurement resolution is limited by fundamental noise limits. Minimum displayed resolution is 1 aA at 1 pA range by 6 digits.

]

factors

3. +(% of read value + offset current {fixed part determined by the output/measurement range + proportional part that is multiplied by Va))

100V (lo £ 20 mA), 40V (20 mA < lo £ 50 mA), 20V (50 mA < lo £ 100 mA), lo is the output current in Amps.

Measurements made in the lower ranges can be greatly impacted by vibrations and shocks. These specifications assume an environment free of these



Voltage range, resolution, and accuracy (high speed ADC)

Voltage range Force resolution Measure resolution Force accuracy’ Measure accuracy’ Maximum current
0.5V 25 uV 25 v +{0.018% + 150 pv) +(0.01% + 250 pv) 100 mA
+2V 100 pv 100 pV +{0.018% + 400 pv) +(0.01% + 700 pv) 100 mA
5V 250 gV 250 pv +(0.018% + 750 pv) +0.01% + 2 mV) 100 mA
+20V 1mv 1mv +(0.018% + 3 mV) +0.01% + 4 mV) 100 mA
=40V 2mv 2mv +(0.018% + 6 mV) +(0.015% + 8 mv) 2
100V 5mvV 5mV +(0.018% + 15 mV) +(0.02% + 20 mV) 2
1. +(% of read value + offset voltage V)
2. 100 mA (Vo £ 20 V), B0 mA (20 V < Vo £ 40 V), 20 mA (40 V < Vo £ 100 V), Vo is the output voltage in Volts.
Current range, resolution, and accuracy (high speed ADC)
Current Force Measure Maximum
SMU type range resolution  resolution'? Force accuracy? Measure accuracy® voltage
MPSMU  HRSMU  +1 pA 11A 100 aA +(0.9%+15 fA) +(1.8%+12 fA) 100V
w/ASU w/ASU
HRSMU 10 pA 5 1A 1A +(0.46%+30fA+10 aA x Vo) +(0.5%+15 fA+10 aA x Vo) 100V
+100 pA 51A 5 fA +(0.3%+100 fA+100 aA x Vo) +(0.5%+40 fA+100 aA x Vo) 100V
MPSMU +1 nA 50 fA 50 fA +(01%+300 fA+1 fA x Vo) +(0.25%+300 fA+1 fA x Vo) 100V
+10 nA 500fA 500 fA +(01%+3 pA+10 fA x Vo) +(0.25%+2 pA+10 fA x Vo) 100V
+100 nA 5 pA 5 pA +(0.05%-+30 pA+100 fA x Vo) +{0.1%+20 pA+100 fA x Vo) 100V
+1 A 50 pA 50 pA +(0.05%-+300 pA+1 ph x Vo) +(0.1%+200 pA+1 pA x Vo) 100V
+10 pA 500 pA 500 pA +(0.05%+3 nA+10 pA x Vo) +(0.05%+2 nA+10 pA x Vo) 100V
+100 pA 5nA 5nA +(0.035%-+15 nA+100 pA x Vo) +(0.05%+20 nA+100 pA x Vo) 100V
+1 mA 50 nA 50 nA +(0.04%-+150 nA+1 nA x Vo) +(0.04%+200 nA+1 nA x Vo) 100V
+10 mA 500 nA 500 nA +(0.04%+1.5 pA+10 nA x Vo) +{0.04%+2 pA<10 nA x Vo) 100V
+100 mA 5 pA 5 pA +(0.045%+15 pA+100 nA x Vo) +(0.1%+20 pA+100 nA x Vo) ‘

1. Specified measurement resolution is limited by fundamental noise limits. Minimum displayed resolution is 1 aA at 1 pA range by 6 digits.
2. Measurements made in the lower ranges can be greatly impacted by vibrations and shocks. These specifications assume an environment free of these

factors.

3. = (% of read value + offset current (fixed part determined by the output/measurement range + proportional part that is multiplied by Va))
4. 100V (lo £20 mA), 40V (20 mA < lo £ 50 mA), 20V (50 mA < lo ¢ 100 mA), lo is the output current in Amps.

Power consumption

Voltage source mode

Voltage range Power
0.5V 20x1c (W)
2V 20x1c(W)
5V 20x1c(W)
20V 20xlc (W)
40V 40xlc (W)
loav 100 x Ie (W)

Where lc is the current compliance setting.

Current source mode

Voltage compliance Power

Ve <20 20x 1o (W)
20 <Ve < 40 40 % lo (W)
40 < Ve <100 100 x 1o (W)

Where Vc is the voltage compliance setting and

lo is output current.

MPSMU and HRSMU measurement and output range

Current (mA)

r s

100

=100

'I!IJ>

| Voltage (V)



B1500A Mainframe Specifications

Supported plug-in modules

The B1500A supports ten slots for plug-in modules.

Slots
Module Name occupied  Key Features
B1510A High power 2 - Range up to 200 V/1 A with 4-quadrant operation
source/monitor unit - Minimum measurement reselution 10 fA/2 pV - Spot, sweep and more measurement
(HPSMU) capabilities
B1511B Medium power 1 - Range up to 100 V/0.1 A with 4-guadrant operation - Sampling (time domain) measurement
source/maonitor unit — Minimum measurement resolution 10 fA/0.5 pV from 100 us
(MPSMU) — Optional ASU (atto-sense and switch unit) for 100 - Pulse measurement from 500 ps pulse
- adresolution and IV/CV switching capability width
B1517A High resolution 1 - Range up to 100 V/0.1 A with 4-guadrant operation — Accurate Quasi-Static Capacitance
source/monitor unit — Minimum measurement resolution 1 fA/0.5 pV Voltage (QS-CV) measurement with
(HRSMU) — Optional ASU (atto-sense and switch unit) for 100 leakage current compensation
- aAresolution and IV/CV switching capability
B1514A 50 ps Pulse 1 - Range up to 30 V/1 A pulsed {0.1 A DC) with 4-quadrant operation
medium current source/ - Pulse measurement from 50 s pulse width with 2 ps resolution
monitor unit (50 ps - Oscilloscope view (voltage/current waveform viewer) is supported
Pulse MCSMU) = Minimum measurement resolution 10 pA/0.2 pV
B1520A Multi-frequency 1 - AC impedance measurement (C-V, C-f, C-t)
capacitance measure- - 1kHzto 5 MHz frequency range with minimum 1 mHz frequency resolution
ment unit (MFCMU) - 25V built-in DC bias and 100 V DC bias with SMU and SCUU (SMU CMU Unify Unit)
— Easy and fast yet accurate |V and CV automated connection change by SCUU
B1525A High voltage 1 - High voltage output up to +40 V applicable for non-volatile memary testing
semicanductor pulse - Two-level and three-level pulse capability by single channel
generator unit - Flexible arbitrary waveform generation with 10 ns resolution (arbitrary linear waveform generation
(HV-SPGU) function)
- Two channels per module
B1530A Waveform 1 - Ultra-fast IV measurement capability for the pulsed IV and transient IV such as NBTI/PBTI,
generator/fast measure- RTN, etc.
ment unit (WGFMU) - Waveform generation with 10 ns programmable resolution

Simultaneous high-speed IV measurement capability (200 MSa/s, 5 ns sampling rate) 10 V peak-to-peak
output
No load line effect accurate pulsed IV measurement by dynamic SMU technology




HPSMU Module Specifications

Voltage range, resolution, and accuracy (high resolution ADC)

Voltage Force Measure

range resolution  resolution Force accuracy’ Measure accuracy’ Maximum current
+2V 100 pv 2V +(0.018% + 400 pV) +(0.01% + 140 pv) 1A

20V 1mV 20V +(0.018% + 3 mV) +(0.009% + 900 pv) 1A

+40Y 2mV 40V +(0.018% + 6 mV) +(0.01% + 1 mV) 500 mA

100V 5 mv 100 pv +{0.018% + 15 mV) +(0.012% +2.5 mV) 125 mA

+200V 10mv 200 pv +(0.018% + 30 mV) +(0.014% + 2.8 mV) 50 mA

1. +(% of read value + offset voltage V)

Current range, resolution, and accuracy (high resolution ADC)
Current Force Measure

range resolution  resolution’ Force accuracy? Measure accuracy? Maximum voltage
+1 nA 50 fA 101A +(0.1%-+300 fA+1 A x Vo) +(0.1%-+200 fA+1 fA x Vo) 200V
+10 nA 500 fA 10fA +(0.1%+3 pA+10 fA x Vo) +(0.1%+1 pA+10 A x Vo) 200V
+100 nA 5pA 100 fA +(0.05%+30 pA+100 fA x Vo) +{0.05%+20 pA+100 A x Vo) 200V
+] ph 50 pA 1pA +(0.05%+300 pA+1 pA x Vo) +(0.05%+100 pA+1 pAx Vo) 200V
+10 pA 500 pA 10 pA +(0.05%+3 nA+10 pA x Vo) +(0.04%+2 nA+10 pA x Vo) 200V
100 pA 5nA 100 pA +(0.035%+15 nA+100 pAx Vo) +{0.03%+3 nA+100 pA x Vo) 200V
+1 mA 50 nA 1nA +(0.04%+150 nA+1 nA x Va) +(0.03%+60 nA+1 nA x Vo) 200V
+10 mA 500 nA 10 nA +(0.04%+1.5 uA+10 nA x Vo) +(0.03%+200 nA+10 nA x Vo) 200V
+100 mA SpA 100 nA +{0.045%+15 pA+100 nA x Vo) +{0.04%+6 pA+100 nA x Vo) ?
A 50 pA 1pA +(0.4%+300 pA+1 pAx Vo) +(0.4%+150 pA+1 pAx Vo) 4
1. Specified measurement resolution is limited by fundamental noise limits.
2. = (% of read value + offset current (fixed part determined by the output/measurement range + proportional part that is multiplied by Vo))

3. 200V (lo <50 ma). 100 V (50 mA < lo £ 125 mA), 40 V (125 mA < lo £ 500 mA), 20 V (500 mA < 1o < 1 A), lo is the output current in Amps.

Voltage range, resolution, and accuracy (high speed ADC)

Voltage Force Measure

range resolution  resolution Force accuracy’ Measure accuracy’ Maximum current
2V 100 pv 100 pv +(0.018% + 400 pV) +(0.01% + 700 V) 1A

+20V 1mv 1mV +{0.018% + 3 mV) +(0.01% + 4 mV) 1A

+40V 2mV 2mV +(0.018% + 6 mV) +(0.015% + 8 mV) 500 mA

+100V 5mV 5mV +{0.018% + 15 mV) +(0.02% + 20 mv) 125 mA

+200V 10 mV 10mV +(0.018% + 30 mV) +(0.035% + 40 mV) 50 mA

1. +(% of read value + offset voltage V)



Agilent B2201A & T *» # B

P = -9 e
SSOTPTSWTEE T
et pRiili

AR pAnERABNEN

R LR

#L#& ¢ Input Ports @ 8 Triaxial Ports(with guard), 6 BNC Ports (2 of CV port)
Output Ports : 12 Triaxial Ports, Max 48 Ports
Leakage Current : 50fA

AT RV CV R RIE it 0 3k (A b (F



Agilent DSO9254A 7 i &

F.#. ¢ Bandwidth : 600MHz
Fak oh g Rk tEA 4 g?,ﬁig?l:“. R &

RSN

Temptronic TPO3015A %8 T >

A D RIEHFF  RT-473K
FAgE h i REREER S AT AENAREAT 2R



JRI%-7E P
(L) #EZEER A4 (2) 2 EER
T ¥ - F

RE AT 1500 A K
R ]
Sample = -] /g 12 v 12 p

B 5\

EHRR EEER KR P LA F
TEL : (07)5252000 ## 3708

RELF AP HER R A

TEL : (07)5252000 ## 3708

REREL Y LA RS2 g D7009 3



