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Technical Overview

Introduction

Characterizing high power devices 

such as high electron mobility tran-

sistors (HEMTs) requires extremely 

high voltage and current measure-

ment capabilities. Unfortunately, 

conventional DC measurement tech-

niques can create device self-heating 

and charge trapping effects that 

cause the measured device behavior 

to deviate from that exhibited 

under normal operating conditions. 

Accurate characterization of these 

types of high-power devices requires 

pulsed current (I) and voltage (V) 

measurements with short measure-

ment times and small duty cycles.

Until recently, solutions for fast 

pulsed IV measurement consisted 

of a collection of equipment that 

typically included a precision pulse 

generator, an oscilloscope, and some 

sort of DC source/monitor. This solu-

tion has many drawbacks, including 

complex cabling arrangements and 

the need for some sort of software 

to integrate everything together. 

The Agilent B1525A high voltage 

semiconductor pulse generator unit 

(HV-SPGU), which is a plug-in module 

for B1500A semiconductor device 

analyzer mainframe, eliminates these 

issues and allows you to focus on 

your real goal: parametric measure-

ment and analysis. 

Features

• Simple system configuration 

Figure 1 illustrates the differences 

between the B1500A’s HV-SPGU 

solution and a conventional rack-

and-stack pulsed IV testing system. 

The HV-SPGU solution is much 

easier to implement due to the 

following features.

 ◦ Each HV-SPGU module has two 

channels that can apply synchro-

nized dual pulses. One HV-SPGU 

module is therefore sufficient to 

evaluate a 3-terminal device.

 ◦ The HV-SPGU’s output voltage 

monitor function can measure 

the voltage which eliminates 

the need for external equipment 

(e.g. oscilloscope) and complex 

cabling. 

• Maximum ±40 V and 400 mA output 

The HV-SPGU can source 40 V 

pulses into an open load with 

excellent pulse level accuracy. It 

can also supply 400 mA of current 

when sourcing 20 V pulses into a 

50 ohm load. 
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EasyEXPERT 

HV-SPGU pulsed 

IV application tests

• Minimum 5 μs pulse width

When performing pulsed IV 

measurements, the HV-SPGU’s 

minimum pulse width is 5 μs 

and its maximum pulse period 

is approximately 10 seconds. 

• 40 μA current measurement 

resolution

• Easy setup using Agilent 

EasyEXPERT software

Agilent EasyEXPERT software, 

included with the B1500A, is a 

powerful environment for device 

evaluation and data analysis. For 

pulsed IV measurements using the 

HV-SPGU module, two application 

tests for high-power pulsed IV 

(Id-Vd, Id-Vg) are available as well 

as a general purpose application 

test for HV-SPGU’s output voltage 

monitor function. 
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Example of Pulsed 
Id-Vd and Id-Vg Curves

Figure 4 shows examples of pulsed 

Id-Vd and Id-Vg measurements on 

a pseudomorphic HEMT (pHEMT) 

performed on wafer. 

Note.

• Microsecond pulse widths were 

used: 6 μs (Drain), 7 μs (Gate).

• The measurements cover a wide 

current range (from 40 μA to 400 mA).

• Measurement setup is easy using 

EasyEXPERT and the HV-SPGU 

pulsed Id-Vd and Id-Vg application 

tests which are downloadable from 

Agilent.com free of charge. 

Conclusion

Using the HV-SPGU’s output voltage 

monitor function, high power pulsed IV 

testing can be achieved without any 

other external equipment or complex 

cabling. You can get measurement 

results easily and quickly by con-

necting the HV-SPGU’s SMA outputs 

directly to your DUT and by using 

the EasyEXPERT HV-SPGU pulsed IV 

application tests that Agilent provides 

free of charge.

Agilent has several pulsed IV solutions 

to meet a wide variety pulse width 

and measurement requirements, so 

please refer to the Agilent Pulsed-IV 

Parametric Test Solution Selection 

Guide (5990-3672EN) to determine 

the best solution to meet your needs. 

http://cp.literature.agilent.com/

litweb/pdf/5990-3672EN.pdf
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Figure 4. Example of pulsed Id-Vd and Id-Vg curves

System Confi guration

The solution consists of the following 

items:

• B1500A Semiconductor Device 

Analyzer

• B1525A HV-SPGU Module

• EasyEXPERT/Desktop EasyEXPERT 

3.2 or later* 

(Included with the B1500A)

• EasyEXPERT HV-SPGU pulsed IV 

application tests*

• SMA cables to connect the 

B1525A outputs to the DUT. 

* Available for download free of charge 

from www.agilent.com



Remove all doubt

Our repair and calibration services 

will get your equipment back to you, 

performing like new, when prom-

ised. You will get full value out of 

your Agilent equipment through-

out its lifetime. Your equipment 

will be serviced by Agilent-trained 

technicians using the latest factory 

calibration procedures, automated 

repair diagnostics and genuine parts. 

You will always have the utmost 

confi dence in your measurements. 

For information regarding self 

maintenance of this product, please 

contact your Agilent offi ce.

Agilent offers a wide range of ad-

ditional expert test and measure-

ment services for your equipment, 

including initial start-up assistance, 

onsite education and training, as 

well as design, system integration, 

and project management. 

For more information on repair and 

calibration services, go to:

www.agilent.com/find/removealldoubt

For more information on Agilent 
Technologies’ products, applications or 
services, please contact your local Agilent 

offi ce. The complete list is available at:

www.agilent.com/find/contactus
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Taiwan 0800 047 866
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 *0.125 €/minute

Germany 07031 464 6333
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Other European Countries: 
www.agilent.com/find/contactus
Revised: October 1, 2008

© Agilent Technologies, Inc. 2009
Printed in USA, March 30, 2009
5990-3786EN

Product specifi cations and descriptions 
in this document subject to change 
without notice.

www.agilent.com
www.agilent.com/find/b1500a

Agilent Email Updates

www.agilent.com/find/emailupdates
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www.agilent.com/find/agilentdirect

Quickly choose and use your test 

equipment solutions with confidence.

Agilent
Open

www.agilent.com/find/open

Agilent Open simplifies the process 

of connecting and programming 

test systems to help engineers 

design, validate and manufacture 

electronic products. Agilent offers 

open connectivity for a broad range 

of system-ready instruments, open 

industry software, PC-standard 

I/O and global support, which are 

combined to more easily integrate 

test system development.


