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4200
Semi-auto/Auto
Probe Station

4220-PGU
Pulse Generator

Software:

Windows-XP
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4200-SCP2
Oscilloscope

4200-SMU
DC-IV Measure

K707
Switching Matrix

4225-PMU
Pulse-IV Measure

4200-CVU
C-V Measure

4225-RPM
Remote AC Amplifier
and Switch

Remote DC Amplifier
0.1fA Resolution
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Hardware Specifications
DC SMU Hardware Specifications

CURRENT SPECIFICATIONS

MEASURE

SOURCE

CURRENT MAX. ACCURACY ACCURACY
G IA IR e R TA 3 RESOLUTION® +(% rdg + amps) |RESOLUTION® +(% rdg + amps)
4210- 1 A 21V I uA 0.100% + 200 A 50 pA 0. 10% + 350 pd
SMLZ 100 mA 210V 100 nA 0.045% +  Fud 5 pa DO50% + 15 pA
High 100 mA 21V 10 nA 0.045% +  3pA 5 pA D050 + 15 pA
power 4200- 10 mA OV 0 nA 0.037% + 300 nA 500 nA 0.042% + 15 A
SMuU 5“”_1 | mA 210V 1  nA 0.035% + 30nA 50 nA 0.040% + 150 nA
:‘uﬂ':“' 100 A 10V 00 pA 0.033% + 3nA 5 nA D.036% + 15 nA
SMU 10 A 210V 10 phA 0.050% + 600 pA 500 pA 0.0G0% + 15 nA
1 pA 210V 1  pA 0.050% + 100 pA 50 pA 0.060% + 200 pA
100 nA 210V 00 fA 0.050% + 30 pA 5 pA 0.060% + 30 pA
4200-5MU and - nd " 0 000+ 1pA - e ——
4210-5MU with L oA L 3 A 0.050% + 100 A 50 fa OG0 + 300 A
optional 100 pA 20V R A 0.100% + 30 fA 15 A 0.100% + 80 £A
4200-PA PreAmp 0 pA 210V 0.3 fA 0500% + 15 fA 5 fA 0.500% + -_-:IJ fA
1 pA 210V 00 ad 1.000% + 10 & 15 fA L000% + 40 fA
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Hardware Specifications
DC SMU Hardware Specifications

Qu

1Z

CURRENT SPECIFICATIONS

MEASURE

SOURCE

CURRENT MAX. ACCURACY ACCURACY
RANGE' VOLTAGE [iS{s]00) [v] e rdE + amps) |RESOLUTION® +({% rdE + amps)
4210- I A 20V 1 uA 0100% + 200A 50 A D.1DD% + 350 A
SMU? 10 mA 210V 100 nA 045% +  JpuA 5 pA 0IS0%+ 15 pA
High 10 mA 21y 1040 nA 04% +  JuA 5 uA 0O50% + 15 uA
Power ;:Iul.?!- 10 mA 20V 0 nA 0.037% + 300 oA 500 nA 0042%+ 15 pA
SMu Medium l mA 20V 1 nA 0035% + 30nmA 50 nA 0.040% + 150 nA
Power 100 prh 210V 100 pA 0H3%+ 3InA 5 nA DO3E%+ 15 nA
SMU 10 20V 10 ph 0.050% + 600 pA 500 pA 0.060%+ 15 nA
1 pA 210V 1 pA 0.050% + 100 pA 50 pA 0.060% + 200 pA
100 nA 21y 100 4 0.050% + 30 pA 5 pA 0.060%+ 30 pA
10 nA 20V 10 7Y Dos0% + 1 500 fA 0060%+ 3
:glul?-::bl il'lltdh l nA 210V 3 1) 0.050% + IE'E'ﬁ 50 A 0.060% + 30 p:.l
optional wi 100 pA 0V 1 A 0100%+ 300A 15 i 0.100% + 80 fA
4200-PA PreAmp 10 pd nov 03 A 0500% + 15 fA 5 0 0500% + 50 £A
1 pA 210V {[11] ak L000% + 10 fA 15 A LODO% + 40 &
VOLTAGE COMPLIANCE: Bipolar limits set with a single value between full scale and 10% of selected voltage range.
VOLTAGE SPECIFICATIONS
Accuracy Accuracy
4200-5MU 4210-5MU Resolution? £(% rdg + volts) | Resolution®  +({% rdg + volts)
ECEEE 10.5 mA 105 mA 200 ¥ nOls% + 3 mv 5 mV 2%+ 15 mv
20 v 105 mA L5 A 20 pV 00l %+ 1 mV 500wV 002% + 1.5 mV
2 v 105 mA L5 A 2 v 0012% + 150  uv 50wV 002% + 300wV
200 m¥ 105 mA 105 A 1 v 0012% + 100 v 5 v 002% + 150 v

KEITHLEY
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4200-CVU

Typical AC source is 1 kHz to 10 MHz
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IDUT

Two LAN Ethernet ports
(10/100/1000) allow easy access
to network files and printers.

SVGA monitor port

Additional USB port

TR

BHEAE

4200-SCS Parameter Analyzer Introduction

RS-232 port

Standard parallel printer port
Low noise 4200-5CP2 DIFllal Oscilloscope for

ground unit with | measuring pulses and monitoring waveforms
remote sense

4210-CVU Card for multi-frequency C-V testing

Configurable with from
two to nine SMUs and
optional sub-femtoamp
Remote PreAmps. Adding
high power SMUs won't
restrict SMU capacity.

Dual-channel ultra-fast I-v module supports
pulse I-V testing and other pulse applications.

Use the GPIB interface to control external instruments
or to allow external control of the 4200-5CS.
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Applied V
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But there is POWER
applied the whole time to
the DUT
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SMU or
Pulser?

Pulsed |-V
B DuT
C | ew |
_..
Applied V
— — @ Measured |

Similar result but power is applied
only X% of the time. The narrower
the Pulse Width (PW), the less the
DUT heats up. But measuring | can
be difficult if PW < 20mSec

4200-SCS Parameter Analyzer Introduction
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KMeasure Window

Transient |-V
Time-based | and V measurements
Waveform capture

Pulsed I-V

Pulse/Measure with DC-like results
Train, Sweep, Step modes
General device characterization Dynamic device testing
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Sequence A
V2
Q
o
J V3
o
>
vi V4
e
Time

Sequence A Definition

"Segment | StartV | Stop V| Duration
1 Vi %‘2) T1
2 V2 V2 12
3 V2 V3 13
3 V3 V3 T4
5 V3 Va 15

KEITHLEY Tektronjx-

A Tektronix Company



OUTPUT

KEITHLEY

A Tektronix Company

4225-RPM Remote Pulse Module

Extends the low current capabilities of the
PMU to below 10mA

Allows the user to switch between the PMU,
CVU, and SMU without re-cabling.

Remotely Mounted

Controlled via the 4225-PMU

One-per-PMU Channel

Cannot be used without a PMU

Remotely mounted on the end of a 2m cable

Each RPM is matched and calibrated with a
particular PMU channel

Tektron/ix@
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RPM —ff iR =

4200 SCS Chassis

Force
Sense

4225-RPM 1

4200-SMU 1

SMU 1

ouT——mmmmm¢

Status LED

CVU HI

4200-SMU2  Eorce
Sense

4210-CVU HI Pot %

HI Curr
LO Curr
LO Pot

4225-RPM 2

Ch2

4225-PMU Cchi %

= |n addition to the PMU, the CVU and SMU can be attached to the RPM module.
= Only one RPM can be attached to each PMU channel.

= Can switch between the three instrument inputs under program control

= All needed cables are included.

= With the CVU, the two high cables are attached to one RPM, and the two low cables
are attached to another RPM.
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Volatile Memory Non-volatile Memory

(Lose data when power down)

d SRAM
’ DRAM

Emerging Memory: = || & Emerging Memory:

(Keep data without power )

Samisk
iz €
SDHCCard

T-RAM, Z-RAM, TTRAM FeRAM, MRAM, PRAM, RRAM etc.
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10°

-AV 1 (mV)
2

10-1

WIL = 10 um/2 pm 3
t,,=15 nm, T=1350C

107

C.

102 10 104 10°
Stress Time (s)

Schlunder et al, Microelectron Rel. 1999
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