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Notices

© Keysight Technologies, Inc. 2023

No part of this manual may be repro-
duced in any form or by any means
(including electronic storage and retrieval
or translation into a foreign language)
without prior agreement and written con-
sent from Keysight Technologies, Inc. as
governed by United States and interna-
tional copyright laws.

Manual Part Number
PD1550-90001

Edition
Third Edition, December 2023

Published by

Keysight Technologies, Inc.
900 S. Taft Ave.
Loveland, CO 80537 USA

Sales and Technical Support

To contact Keysight for sales and techni-
cal support, refer to the support links on
the following Keysight websites:

www.keysight.com/find/PD1500A

(product-specific information and sup-
port, software and documentation
updates)

www.keysight.com/find/assist (world-
wide contact information for repair and
service)

Declaration of Conformity

Declarations of Conformity for this prod-
uct and for other Keysight products may
be downloaded from the Web. Go to
http://keysight.com/go/conformity and
click on “Declarations of Conformity.” You
can then search by product number to
find the latest Declaration of Conformity.

Technology Licenses

The hardware and/or software described
in this document are furnished under a
license and may be used or copied only in
accordance with the terms of such
license.

Warranty

THE MATERIAL CONTAINED IN THIS
DOCUMENT IS PROVIDED “AS IS,” AND
IS SUBJECT TO BEING CHANGED,
WITHOUT NOTICE, IN FUTURE EDI-
TIONS. FURTHER, TO THE MAXIMUM
EXTENT PERMITTED BY APPLICABLE
LAW, KEYSIGHT DISCLAIMS ALL WAR-
RANTIES, EITHER EXPRESS OR IMPLIED,
WITH REGARD TO THIS MANUAL AND
ANY INFORMATION CONTAINED
HEREIN, INCLUDING BUT NOT LIMITED
TO THE IMPLIED WARRANTIES OF MER-
CHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. KEYSIGHT
SHALL NOT BE LIABLE FOR ERRORS OR
FOR INCIDENTAL OR CONSEQUENTIAL
DAMAGES IN CONNECTION WITH THE
FURNISHING, USE, OR PERFORMANCE
OF THIS DOCUMENT OR OF ANY INFOR-
MATION CONTAINED HEREIN. SHOULD
KEYSIGHT AND THE USER HAVE A SEP-
ARATE WRITTEN AGREEMENT WITH
WARRANTY TERMS COVERING THE
MATERIAL IN THIS DOCUMENT THAT
CONFLICT WITH THESE TERMS, THE
WARRANTY TERMS IN THE SEPARATE
AGREEMENT SHALL CONTROL.

Keysight Technologies does not warrant
third-party system-level (combination of
chassis, controllers, modules, etc.) per-
formance, safety, or regulatory compli-

ance unless specifically stated.

DFARS/Restricted Rights
Notices

If software is for use in the performance
of a U.S. Government prime contract or
subcontract, Software is delivered and
licensed as “Commercial computer soft-
ware” as defined in DFAR 252.227-7014
(June 1995), or as a “commercial item” as
defined in FAR 2.101(a) or as “Restricted
computer software” as defined in FAR
52.227-19 (June 1987) or any equivalent
agency regulation or contract clause.
Use, duplication or disclosure of Software
is subject to Keysight Technologies’ stan-
dard commercial license terms, and non-
DOD Departments and Agencies of the
U.S. Government will receive no greater
than Restricted Rights as defined in FAR
52.227-19(c)(1-2) (June 1987). U.S. Gov-
ernment users will receive no greater
than Limited Rights as defined in FAR
52.227-14 (June 1987) or DFAR 252.227-
7015 (b)(2) (November 1995), as applica-
ble in any technical data.
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Safety Information

The following general safety precau-
tions must be observed during all
phases of operation of these instru-
ments. Failure to comply with these
precautions or with specific warnings
or operating instructions in the product
manuals violates safety standards of
design, manufacture, and intended use
of the instruments. Keysight Technolo-
gies assumes no liability for the cus-
tomer's failure to comply with these
requirements.

General

Do not use these instruments in any manner
not specified by the manufacturer. The pro-
tective features of these instruments must
not be impaired if it is used in a manner
specified in the operation instructions.

Before Applying Power

Verify that all safety precautions are taken.
Make all connections to the instruments
before applying power. Note the external
markings described under “Safety Symbols”.

Ground the Instrument

Keysight instruments are provided with
a grounding-type power plug. The
instruments must be connected to an
electrical ground to minimize shock
hazard. The ground pin must be firmly
connected to an electrical ground
(safety ground) terminal at the power
outlet. Any interruption of the protec-
tive (grounding) conductor or discon-
nection of the protective earth terminal
will cause a potential shock hazard
that could result in personal injury.

Unless otherwise noted in the specifi-
cations, these instruments or system is
intended for indoor use in an installa-
tion category I, pollution degree 2
environment per [EC 61010-1 and 664
respectively. They are designed to
operate at a maximum relative humid-
ity of 50% to 80% at 30 °C or less (non-
condensing). These instruments or sys-
tem are designed to operate at alti-
tudes up to 3000 meters, and at
temperatures between 20 and 30 °C.

Do Not Operate in an Explosive Atmo-
sphere Do not operate in the presence
of flammable gases or fumes.

Do Not Operate Near Flammable
Liquids

Do not operate the instruments in the
presence of flammable liquids or near
containers of such liquids.

Cleaning

Clean the outside of the Keysight
instruments with a soft, lint-free,
slightly dampened cloth. Do not use
detergent or chemical solvents.

Do Not Remove Instrument Cover

Only qualified, service-trained person-
nel who are aware of the hazards
involved should remove instrument
covers. Always disconnect the power
cable and any external circuits before
removing the instrument cover.

Keep away from live circuits

Operating personnel must not remove
equipment covers or shields. Proce-
dures involving the removal of covers
and shields are for use by service-
trained personnel only. Under certain
conditions, dangerous voltages may
exist even with the equipment
switched off. To avoid dangerous elec-
trical shock, DO NOT perform proce-
dures involving cover or shield removal
unless you are qualified to do so.

DO NOT operate damaged
equipment

Whenever it is possible that the safety
protection features built into these
instruments have been impaired, either
through physical damage, excessive
moisture, or any other reason,
REMOVE POWER and do not use the
instrument until safe operation can be
verified by service-trained personnel. If
necessary, return the product to a Key-
sight Technologies Sales and Service
Office for service and repair to ensure
the safety features are maintained.

DO NOT block the primary
disconnect

The primary disconnect device is the
appliance connector/power cord when
an instrument used by itself, but when
installed into a rack or system the dis-
connect may be impaired and must be
considered part of the installation.

Do Not Modify the Instrument

Do not install substitute parts or per-
form any unauthorized modification to
the product. Return the product to a
Keysight Sales and Service Office to
ensure that safety features are main-
tained.

In Case of Damage

Instruments that appear damaged or
defective should be made inoperative
and secured against unintended oper-
ation until they can be repaired by
qualified service personnel.

Measurement Limits

The Truevolt Series DMMs provide pro-
tection circuitry to prevent damage to
the instrument and to protect against
the danger of electric shock, provided
the Measurement Limits are not
exceeded. To ensure safe operation of
the instrument, do not exceed the
Measurement Limits shown on the
front and rear panel.

The DMMs comply with EN/IEC 61326-
2-1, for sensitive test and measure-
ment equipment.

When subjected to transient radiated
and/or conducted electromagnetic
phenomena, the DMMs may have tem-
porary loss of function or performance
which is self-recovering. Recovery may
take longer than 10 seconds.

When subjected to continuously pres-
ent electromagnetic phenomena, some
degradation of performance may
occur.



Safety and Regulatory Symbols

A CAUTION denotes a hazard. It
calls attention to an operating pro-
cedure or practice that, if not cor-
rectly performed or adhered to,
could result in damage to the
product or loss of important data.
Do not proceed beyond a CAUTION
notice until the indicated condi-
tions are fully understood and met.

A WARNING denotes a hazard. It
calls attention to an operating pro-
cedure or practice, that, if not cor-
rectly performed or adhered to,
could result in personal injury or
death. Do not proceed beyond a
WARNING notice until the indi-
cated conditions are fully under-
stood and met.

Products display the following:

CAUTION. Refer to
documentation for safety
information.
E-l——) Earth Ground.
/J7 Chassis Ground.
r\l Alternating Current (AC).
—_ Direct Current (DC).

Standby Power. Unit is not
| completely disconnected

from AC mains when power

switch is in standby position

Indicates that antistatic
precautions should be
taken.

DANGER: Hazardous
voltage, potential for
electric shock. Do not touch
terminals.

Cold Surface, avoid
contact. Low temperature
or freezing conditions.
Surfaces are cold and may
cause personal injury.

: Hot Surface, avoid contact.

Surface is hot and may
cause personal injury.

ISM GRP 1-A

The CE marking is a registered trade-
mark of the European Community (if
accompanied by a year, it is the year
when the design was proven). It indi-
cates that the product complies with
all relevant EU directives.

&

The Regulatory Compliance Mark
(RCM) is a registered trademark of the

Australian Communications and Media

Authority.

@-

C Us

The CSA mark is a registered trade-
mark of the Canadian Standards Asso-
ciation and indicates compliance to
the standards laid out by them. Refer
to the product Declaration of Confor-
mity for details.

Loy

This symbol represents the time period
during which no hazardous or toxic
substance elements are expected to
leak or deteriorate during normal use.
Forty years is the expected useful life
of this product.

%
LT

Universal recycling symbol. This sym-
bol indicates compliance with the
China standard GB 18455-2001 as
required by the China RoHS regula-
tions for paper/fiberboard packaging.

R-R-Kst-SP21786

South Korean Certification (KC) mark.
It includes the marking’s identifier
code.
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Waste Electrical and

K Electronic

Equipment (WEEE)

The crossed-out wheeled bin symbol
indicates that separate collection for
Waste Electric And Electronic Equip-
ment (WEEE) is required, as obligated
by the EU DIRECTIVE and other
National legislation.

Please refer to keysight.com/go/take-
back to understand your trade-in
options with Keysight in addition to
takeback instructions.

Traditional Chinese

RERR RSB RMERRE,
HAXERNFRIIREER, ®T
SERBREELTEBRIKMET
BEHREM.

FEBE keysight.com/go/takeback ,
ég?%@ﬂﬁﬁﬁﬁu&mygghtﬂ‘]u

=

Simplified Chinese
RIERBESINEMERMEENE,
HAXINERSEIIRERZE - R~
ZrrmE T EEHTRMEUIME T
AT m

BHBE kelyEsi ht.com/go/takeback ,

TR m AR LUK Keysight 84 4
IB#F A=,
Japanese

HigftEd3ImIcxe—21%. EU
DIRECTIVEXRZDDEDEETE
HBIITONTWEEESR - EFHES
(WEEE) O RIERALETHS
EHERLTLVET,

keysight.com/go/takeback TI&, &
BmDTA TNy FEICMA T,
Keysight D FERY AT 3 I
DPLTHIMALTWLET,

Korean

HER| 2l A2 7| 82| X &A= EU X|
A YT 27 HEO w2 Mo A
TA}L | H| 7| =(WEEE)Of| CHot H
F7t 2aeS Lt L o
ME =l4= X &H KeysightE &
S LA B SH2 OleerRIs |
sight.com/go/takeback & & Z=8H&IA
Q.
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German

Das Symbol der durchgestrichenen
Mulltonne auf Radern weist darauf hin,
dass eine getrennte Sammlung von
Elektro- und Elektronik-Altgeraten
(WEEE) gemaB der EU-RICHTLINIE
und anderer nationaler Gesetze
erforderlich ist.

Bitte informieren Sie sich unter key-
sight.com/go/takeback uber Ihre
Ricknahmeoptionen bei Keysight
sowie Uber die Anweisungen zur Pro-
duktricknahme.

French

Le pictogramme de la poubelle barrée
indique que la collecte séparée des
déchets d'équipements électriques et
¢lectroniques (DEEE) est requise,
comme l'obligent la directive
européenne et d'autres législations
nationales.

Veuillez vous référer a keysight.com/
go/takeback pour obtenir les options
d’échange Keysight en plus des
instructions de reprise de produit.

[talian

Il simbolo del bidone barrato indica
che e richiesta la raccolta separata dei
rifiuti di apparecchiature elettriche ed
elettroniche (RAEE), come previsto
dalla DIRETTIVA UE e da altre leg-
islazioni nazionali.

Si prega di fare riferimento al sito key-
sight.com/go/takeback per compren-
dere le opzioni di Commercializzazione
con Keysight oltre alle istruzioni per il
ritiro del prodotto.

Spanish

El simbolo del contenedor de basura
tachado indica la obligacién de rec-
ogida selectiva de los residuos de
aparatos eléctricos y electrdnicos
(RAEE), tal y como lo establece la
DIRECTIVA de la UE y otras legisla-
ciones nacionales.

Acceda a nuestra pagina key-
sight.com/go/takeback para obtener
informacioén sobre las opciones de
recuperacion que ofrece Keysight, y
las instrucciones de recuperacion del
producto.

Portuguese

O simbolo da lata de lixo riscada indica
gue a necessidade da coleta seletiva
dos residuos de equipamentos eléctri-
cos e electronicos (REEE) é obrigatoria,
em consonancia com a DIRETIVA da
Unido Europeia (WEEE) e outras legis-
lagBes nacionais.

Consulte keysight.com/go/takeback
para verificar suas op¢des de “trade in”
com o escritdrio Keysight local, ou
para receber as instrucdes de recicla-
gem do produto.

Russian

CrMBON NepeyYepkHyTOro MyCOpHOro
KOHTeVIHepa Ha Konecukax ykasblBaeT
Ha He06XOAMMOCTb pa3genbHOro
cbopa 0TX040B 3NEKTPUYECKOTO U
3NEeKTPOHHOro o6opyaoBaHus
(WEEE) B cooTBeTCcTBMU C
TpeboBaHusmu ANPEKTUBbLI EC n
OpYrux HaLMoHanbHbIX
3aKOHOAaTENbCTB.

MoxanyncTa, obpaTutech K canty
keysight.com/go/takeback , 4Tobbl
y3HaTb O BO3MOXXHOCTSAX TOProBn C
koMmnaHuen Keysight, a Takke 06
WHCTPYKUMSAX NO BO3BpaTy
NPOAYKLMM.
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WARNING

HIGH VOLTAGE
is used in the operation of this equipment.

LETHAL VOLTAGE on CONTACT
may be present at measurement terminals if you fail to implement all safety precautions.

= When the RED light is on in the light tower Double-Pulse Test Rack and Safety Enclosure, lethal
voltage may appear at measurement terminals.

= Never attempt to defeat the safety interlock function of the safety doors.

= Do not operate the system unless another person is around the work space who is familiar with
system operation and hazards for administering first aid.

= Potential voltages less than +500 V may cause death under certain conditions. Therefore,
adequate preventive measures must be taken at all times!

Safety Summary

The following general safety precautions must be observed during all phases of operation, service, and
repair of this system. Failure to comply with these precautions or with specific warnings elsewhere in
this manual may impair the protections provided by the system. In addition, it violates safety standards
of design, manufacture, and intended use of the system. Keysight assumes no liability for customer’s
failure to comply with these requirements.

Product manuals are available on the Web. Go to www.keysight.com/find/PD1550A for all
documentation.

Hazardous voltage: System maximum output voltage may appear at the

m measurement terminals inside the safety enclosure. Never attempt to bypass the
safety interlock and features of the PD1550A Double-Pulse Test system safety
enclosure. To avoid contact with extremely high voltages, the rack cabinet must be
operated with all side, front, and rear panels in place and the safety enclosure must
remain closed. There are no user-serviceable parts inside.

Do not intentionally modify the interlock function of he safety enclosure.
While the high voltage indicator is lit, dangerous voltage or residual charge
may appear on the measurement terminals.

Some of the material in the safety enclosure can generate static electricity. Take
care if you are using ESD sensitive devices in its vicinity.

viii
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Do not use this system in any manner not specified by the manufacturer. The
protective features of this system may be impaired if it is used in a manner not
specified in the operation instructions. This system is an INDOOR USE product only.

This system complies with INSTALLATION CATEGORY Il for mains input and
INSTALLATION CATEGORY | for measurement input terminals, and POLLUTION
DEGREE 2 defined in IEC 61010-1.

If an system is marked CAT | (IEC Measurement Category I), or it is not marked with a
measurement category, its measurement terminals must not be connected to line-
voltage mains.

Safety of any system incorporating the equipment is the responsibility of the
assembler of the system.

DANGEROUS PROCEDURE WARNINGS
= Warnings shall be complied. Procedures throughout in this manual prevent you from potential
hazardous situations. The instructions contained in the warnings must be followed.
BEFORE APPLYING POWER

= Verify that all safety precautions are taken. Make all connections to the system before applying
power. Note the system's external markings described under “Safety and Regulatory Symbols”.

GROUND THE RACK

= This is Safety Class | system. To minimize shock hazard, the Rack and Safety Enclosure must be
connected to an electrical ground. The power terminal and the power cable must meet
International Electrotechnical Commission (IEC) safety standards.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE
= Do not operate the system in the presence of flammable gases or fumes. Operation of any
electrical instrument in such an environment constitutes a definite safety hazard.
DO NOT REMOVE COVERS
= No operator serviceable parts inside. Refer servicing to qualified personnel. To prevent
electrical shock do not remove covers.
IN CASE OF DAMAGE

= Instruments, probes or cables that appear damaged or defective should be made inoperative
and secured against unintended operation until they can be repaired by qualified service
personnel. Return the product to a Keysight sales or service office for service and repair to
ensure that safety features are maintained.

USE ONLY THE SPECIFIC ACCESSORIES

= Specified accessories satisfy the requirements for specific characteristics for using the
instruments and the Rack and Safety Enclosure.

CLEANING

= Disconnect the power from the rack before cleaning the Rack and Safety Enclosure. Use only a
damp cloth to clean the surfaces of the Rack and Safety Enclosure.
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PD1550A Double-Pulse Test System
Control Software Guide

| Introduction

This guide provides complete software configuration and operation information
for the PD1550A Dynamic Power Device Analyzer/Double Pulse Tester (or DPT
System) Control Software. Refer to the PDT000A Control Software Help file for
additional information regarding using the other features of the Control Software.

In this chapter:
Test Equipment and Accessories Used in the PDT1550A  page 16
PD1550A Double-Pulse Test Documentation  page 23
Host Computer System Requirements  page 24
System Installation and Support  page 24

The PD1500A/PD1550A Double-Pulse Test software is one part of
the PD1000A Power Device Measurement System for Advanced
Modeling Control Software.

IMPORTANT: This version of the Software Guide applies to and
describes features present in PDT0O00A Control Software version
2022.324 and later. Refer to the software Settings > About for the
software version.

Never attempt to disable, bypass or obstruct the safety latches
m on the front or rear doors or any of the safety switches. High

voltage and current are present when running a Double-Pulse or
Reverse Recovery test.

AN KEYSIGHT
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Introduction Test Equipment and Accessories Used in the PD1550A

Test Equipment and Accessories Used in the PD1550A

The PD1550A Double-Pulse Test Solution includes several test instruments.
These test instruments were installed at the Keysight factory.

Your shipment should include the following:

- PD1550A DPT Rack and Safety Enclosure (the following test instruments
are pre-installed in the PD1550A system rack):

-- Keysight MXRT08A 8-Channel Oscilloscope
-- Keysight 33512B Waveform Generator
-- Keysight B2902B Precision Source/Measurement Unit

-- Heinzinger EVO High Voltage Power Supply,
(PD1080A-FG for repair and Cal services)

-- PD1550A-010 Dynamic Test Fixture (standard, 1000 A, PD1550-68710)
-- PD1550A-020 Dynamic Test Control Unit

-- PD1550A-030 Dynamic Test Safety Unit

-- PD1550A-090 Dynamic Test Inductor Unit

-- PD1550A-080 Isolated Probe Technology Unit (for measuring Vs p),
(PD1550-68760, PD1081A-FG for repair and Cal services)

- Country-specific Power Cord

Accessories included with the PD1550A

Description and Keysight Part Number Quantity  Graphic

PD1550-67601 Red/Yellow/Green/Blue 1
tower light, (to be installed at customer site
on top of rack)

PD1550-66560 DPT Test Interface Board for 1
62 mm Modules

without decoupling capacitors.

Note: This Interface Module is suitable for
testing the PD1550A system or

commissioning the system. Itis not the best
option for testing 62 mm DUT modules, it

will exhibit excessive ringing on the

oscilloscope.
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Test Equipment and Accessories Used in the PD1550A Introduction

Description and Keysight Part Number Quantity  Graphic
1854-2245 62 mm IGBT Half-Bridge Test 1
Module

(Infineon FF500R17KE4 or equivalent)

1855-3111 62 mm MOSFET Half-Bridge 1 -
Test Module R N
(CREE [Wolfspeed] CAS300M17BM2 or v 6 -
equivalent) ‘ o et ﬁ?}
PD1550-61901 0.05 Q (50 mQ) Shunt,, 1 o
(PD1072A-FG for repair and Cal services) o Tt =T

= o e == T
PD1550-61902 0.005 Q2 (5 mQ) Shunt, 1

(PD1073A-FG for repair and Cal services)

PD1550-61602 UDI Cables 3

DP0001A 400 MHz High Voltage Differential 2
Probe

PD1550-61203 Probe Holder for DPO00TA 2

Keysight PD1550A Control Software Guide 17



Introduction Test Equipment and Accessories Used in the PD1550A

Description and Keysight Part Number Quantity  Graphic

DP0031A 200 MHz High Voltage Differential 2

Probe

NOTE: Your system may have been provided with

PMK PD1802A Differential Probes instead of the (
Keysight DP0031 probes, These probes are \
identical in performance.

PD1550-61204 Probe Holder for DPO0O31A 2

1254-5602 Probe Adapter, BNC Male to
Dual 4 mm Banana Jacks

N2873-60001 10:1, 500 MHz Passive Probe
includes Oscilloscope Probe to BNC Adapter
(used with Keysight Isolated Probe
Technology for High-Side Vgs/Vge
measurements only)

PD1000-60002 Protection Probe
(one supplied standard, additional are
optional)

54609-61611, Cable Assembly - 50 Ohm,
BNC to SMA, for Ip|

Goes from PD1000-60002 Protection Probe
to Shunt on DUT Interface Board
IMPORTANT: Replace this cable only with
same Keysight PN. This is required to
maintain deskew in the system.

PD1550-60003, Standard Lift Table 180 mm 1
x 100 mm

18 Keysight PD1550A Control Software Guide



Introduction

Test Equipment and Accessaries Used in the PD1550A

Description and Keysight Part Number Quantity  Graphic

Holdit Pro-Set Probe Holders 5
(no Keysight part number)

Ferrite-core Inductor (9170-1792) 4
One core for the N2873A Oscilloscope
Probe. The remaining three are not used.

PD1550-00010 Sheet of 14 probe labels for 1

Probe Adapters 19i4gidgiqgigigig B
y .F P35 R CE ¥ =:
NN NI RN WY
Br3ie5 83735, 882582087 mt
1919193919414
i 49 s $§ g3
§5§'§3§!Z£§E§_«§‘;§§“§§%§

Keys --

4 for the rear doors of the rack and 2 for the Safety Interlocks on the front doors.
One key is in the rear panel of the PD1550-030 Safety Unit. DO NOT REMOVE THIS KEY!!!

I'No replacement keys or KEY part numbers are available.

Tool kit 1 kit Shipped in accessories box
Power Cord, country dependent N/A

with C19 Latching Socket, 3-Conductor,

250VAC

Keysight PD1550A Control Software Guide 19
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PD1550A Accessories (not included)

The following accessories are used in the PD1550A but you must specify the
quantity in the product order.

Description and Keysight Part Number Quantity Graphic

PD1550-66561 DPT Interface Board for 62 mm DUT 1
modules with decoupling capacitors.

Note: This optional Interface Module is the best choice

for testing 62 mm DUT modules. It will not exhibit the
ringing (oscillations) that the PD1550-66560 has.

PD1550-66540 +28 V Gate Drive Modules Calibrated Minimum 2

and tested (Option GD1) required,
(1 for High-
Sideand 1
for
Low-Side,
they are
identical)

Gate Drive Resistor modules Two
PD1000-66550 No installed Gate Resistor' (Opt. GO1) ~ modules are
PD1000-66551 0,0,0 Q Gate Resistor? (Opt. G02) provided
PD1000-66552 0,0,1.0 Q Gate Resistor? (Opt. GO3) with each
PD1000-66553 0,0,2.2 Q2 Gate Resistor? (Opt. G04) part number.
PD1000-66554 0,0,4.7 Q2 Gate Resistor? (Opt. GO5) Two of same
PD1000-66555 0,0,10.0 2 Gate Resistor? (Opt. G06)  resistance
PD1000-66556 0,0,22.0 Q2 Gate Resistor? (Opt. GO7)  value are
PD1000-66557 0,0,100  Gate Resistor? (Opt. G08) required for
PD1000-66558 0,0,400  Gate Resistor? (Opt. G09) PD1550A

08000

PR
904z 62 00
5099055404 [ O

%'mg“ 3

TSee A[%Jendix A for instructions on selecting gate resistors (Rg). See Appendix B for instructions on installing custom gate resistors on
PD1000-66550 Gate resistor modules. After installation, module requires calibration.

2For Gate Resistor value. the first two O's are the Re,onand Rg orr values. The third value (e.g., 1.0, 2.2, etc,) is the shared resistor value. These
Gate Resistor modules are tested and programmed.
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Test Equipment and Accessaries Used in the PD1550A Introduction

Optional (not required) PD1550A Accessories

The following accessories are used in the PD1550A but not required.

Description and Part Number  Quantity  Graphic

PD1550-60004 (Opt. LT2) 1
Heavy Duty Lift Table 300

mm x 150 mm

(for larger DUT modules)
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Introduction Test Equipment and Accessories Used in the PD1550A

The following cables are included with the PD1550A and are used only for the
AutoCalibration procedure:

Description Quantity  Graphic

Black Test Patch Lead, 2
0.64 mm Square Pin
Socket to 4 mm
Stackable Banana

Plug, TM

Red Test Patch Lead, 2
0.64 mm Square Pin
Socket to 4 mm
Stackable Banana

Plug, 1 M
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PD1550A Double-Pulse Test Documentation Introduction

PD1550A Double-Pulse Test Documentation

Keysight test instruments comes complete with its own documentation.
Country-specific power cords and other cables or accessories may be discarded.
All necessary power cords and cables are included in the DPT system Rack and
Safety Enclosure.

- PD1550A Control Software Guide: Provides detailed information to install, configure, and
use the PD1000A Control Software for the PD1550A DPT system. PN: PD1550-90001

- PD1550A Operation and General Maintenance Guide: Provides detailed information to
operate and maintain the PD1550A Test Rack and Safety Enclosure. PN: PD1550-90003

- PD1550A System Installation Guide: Provides detailed information for Keysight personnel
to install the Double-Pulse Rack and Safety Enclosure at a customer’s site.
PN: PD1550-90002

- PD1000A Control Software Help File: Provides the same information as this
Software Guide plus additional information for using the PD1000A Control
Software.

Documentation and software are available at: www.keysight.com/find/PD1550A

For detailed information about any of the test instruments, refer to the
documentation provided with the instrument. Instrument documentation, data
sheets, firmware updates, software updates, specifications, and more can be
found on the product web pages listed below.

www.keysight.com/find/PDT000A (for Control Software, and PD1000A
general information)

www.keysight.com/find/MXRT08A 8-Channel Oscilloscope
www.keysight.com/find/33512B Waveform Generator, 2-Ch with ARB
www.keysight.com/find/B2902B Precision Source/Measurement Unit

www.Heinzinger.com High Voltage Power Supply Model EVO

NOTE Adobe Reader is required to view PDF files. It is available free at:
S https://get.adobe.com/reader.
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Introduction PD1550A Double-Pulse Test Documentation

Host Computer System Requirements

Table1 Host Controller Hardware and Software Requirements

0S versions: Windows 10, 64-bit.

Processor Speed: 1 GHz 32-bit (x86), 1 GHz 64-bit (x64),
[tanium64 not supported

Computer memory: 1 GB minimum

Available hard disk space': 1.5 GB available hard disk space, includes:

1 GB available for Microsoft .NET Framework 4.5.2
100 MB for Keysight |0 Libraries Suite

Video: Screen resolution -- Full HD (1920x1080) at 100%.
Support for DirectX 9 graphics with 128 MB graphics memory
recommended

1. Because of the installation procedure, less memory may be required for operation than is required for
installation.

System Installation and Support

The PD1550A system should be installed by a qualified Keysight Application
Engineer. Contact your local Keysight Sales and Service office for information
regarding the installation. Refer to the individual instrument documentation and
help files provided with your system for warranty and support information.
Hardware support (repairs and calibration) is provided separately for each of the
individual test instruments in the system.

NOTE In general, you should turn off the PDT1550A system when it will not

be used for long periods of time. This prevents a problem with the
Heinzinger HV power supply. If the system has been left on and
cannot communicate with the HV power supply, do the following:

1. Shut down the PD1550A DPT system.

2. Disconnect the PD1550A from the ac power socket.

3. Wait a few minutes.

4. Reconnect the PD1550A system to the ac power socket.
5. Turn on the PDT1550A DPT system.

Keysight PD1550A Control Software Guide
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Control Software Guide

Software Installation

In this Chapter:
Install Software on Host PC~ page 26
Install Keysight IO Libraries Suite on your Host PC  page 26
Download PD1000A Control Software  page 26
Software Licensing  page 27/

NOTE Keysight IO Libraries is required to configure and control the
system test instruments from the PD1000A Control Software. It is

ANV KEYSIGHT

free software and available at: www.keysight.com/find/iosuite
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Software Installation Install Software on Host PC

Install Software on Host PC

26

To communicate with the PD1550A test equipment, Keysight /O Libraries Suite
must be installed on your host computer. 10 Libraries Suite is a collection of
libraries and utilities that enable you to connect your instruments to the host
computer and run programs on the computer that interact with the instruments.
The 10 Libraries Suite is used with all Keysight instruments

Install Keysight IO Libraries Suite on your Host PC

Download the latest version from: www.keysight.com/find/iosuite. Always install
IO Libraries Suite before installing any instrument Drive or software. Use the
latest version of the 10 Libraries Suite.

Download PD10O00A Control Software

PD1000A Control Software for PD1000 Series of Power Device Modeling and
Characterization Solutions. This is the software that controls the test equipment to
make the characterization measurements. The PDT000A Control Software may
be downloaded from Keysight at any time. Download the software from either of
the following websites: www.keysight.com/find/PDT000A or
www.keysight.com/find/PD1550A.

Refer to the PDTO00A Control Software help file for detailed information on using
the PD1550A Control Software.

NOTE The PD1550A Double-Pulse Test software is part of the PD7000A

Control Software for PD1000 Series of Power Device Modeling and
Characterization Solutions. Install PDT1000A Control Software
Version 2023-04-04 (2023.324, or later) to control the PD1550A
DPT hardware.

Keysight PD1550A Control Software Guide
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Install Software on Host PC

Software Licensing

Software Installation

Software licenses are required for the following PD1000A/PD1550A features:

License ID Description Notes
PD1010B PD1000A On-State/Off-State Replaces the PD1010A. Not required for
S-Parameter Test PD1500A or PD1550A Double-Pule Test.
PD1020A Double-Pulse Test Control Required for PD1500A or PD1550A
withInfiniium Double-Pule Test. A perpetual fixed license
On-line for DPT test software. This license enables
the software on the host controller PC the
license is originally assigned to; without a
time limit.
License checked when starting a
Double-Pulse Test.
PD1021A Double-Pulse Test Offline Mode License checked when opening the context
menu in the Measurement History. If no
Requires the Infiniium Offline license is present, the “Run Extractions...” in
software to be installed and the Measurement History context menu is
licensed. disabled.
DI010BSEQ  Infiniium Offline - Base Software Requires PD1021A License
PD1030A Required for testing GaN devices. A perpetual fixed license for DPT test

software. This license enables the software
on the host controller PC the license is
originally assigned to; without a time limit.
License checked when starting a
Double-Pulse Test and GaN selected in the
device drop-down menu.

You must install the Keysight PathWave License Manager
software on your host controller PC (if it was not previously

installed by other Keysight software).
Keysight PathWave License Manager.

Do not use Keysight License Manager 6. The PathWave License
Manager does not use the PCSERNO host ID. You must use the
“Computer Ethernet Address Host.” Choose a host ID that
corresponds to your PC’s permanent network card. This is easiest
to identify when your PC is disconnected from all other
networking interfaces, e.g., docking stations for laptops, etc.

Keysight PD1550A Control Software Guide
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Software Installation Install Software on Host PC

All aspects of the PDT0O00A Control Software can be installed and used for 30
days without a license. However, after 30 days a permanent software license is
required to continue running On State/Off State S-Parameter tests and DPT
tests. For software and licensing information, go to:
www.keysight/com/find/PD1550A.

Keysight PD1550A Control Software Guide



PD1550A Double-Pulse Test System
Control Software Guide

Set-up the Double-Pulse Test

In this Chapter:
Test Circuit Diagrams ~ page 29
Connect Probes to Oscilloscope page 30
Connect Probes for High-Side DUT Measurements ~ page 35

For detailed information on using the PD1550A Double-Pulse Test Rack and
Safety Enclosure, refer to the PD1550A Test Rack and Safety Enclosure
Operation Guide.

Test Circuit Diagrams

ANV KEYSIGHT

The following simplified schematics illustrate the overall PD1500A Double-Pulse
Test (DPT) test procedure and the oscilloscope probe connection points. The
names used on the oscilloscope connection points match the names used in the
DPT Control Software Hardware Configuration setup dialog.

The internal inductor is selected automatically based on device test current and
voltage specified for the test. If the specified Drain Source current (Ips) is less
than or equal to (1.2 x Applied Voltage) then the selected inductance is 25 uH. If
the current is greater than (0.2167 x Applied Voltage) then the selected
inductance is 600 uH. Otherwise, the selected inductance is 100 pH.

When charging the inductor during the first pulse, the voltage across the
DC-Link capacitor drops slightly. This is known as the “Droop.” For currents up to
100 A, there is enough energy stored in the capacitor so that the voltage drops
no more than 5%. For currents up to 200 A the drop may be as large as 10%.
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Set-up the Double-Pulse Test Connect Probes to Oscilloscope

Connect Probes to Oscilloscope

1 Attach the probe connector to the appropriate oscilloscope channel.
2 Connect the probe to the appropriate DPT Test Module.

CH1 CH?2 CH3 Ch4

PD0031A Probe (or PD1000-60002 PD0031A Probe (or PDOOO1A Probe for

PMK PD1802A Protection Probe? PMK PD1802A Probe)  Low-Side Output Voltage,
Probe) for Low-Side and cable to Coaxial Shunt for Low-Side Gate Vbs1/VceL

Gate Current, IG,L (SOUFCG Current, ID,L/lC,L) Voltage, VGS,LNGE,L

KEYSIGHT MXR108A M o Onctiioscops | 1 GHE ¥ ) b infiniium MXR-Serie’,

6:0.07010:0:0:0:

Chb Che Ch7 Ch's

Optional. PDO001A Probe Do not connect Do not connect Not Used. Reserved
for High-Side Output oscilloscope probe. oscilloscope probe. for future use.
Voltage, Vps H/VcEH Reserved for Vgs /Vgen  Reserved forlp p/lc 1

from Isolated Probe Unit.  measurements. See
See below and PD1550A  below and PD1550A
Software User Guide. Software User Guide.

Figure1  PD1550A Oscilloscope Probe Connections
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Connect Probes to Oscilloscope Set-up the Double-Pulse Test

Oscilloscope  Color Measures Oscilloscope Probe

Channel

1 Yellow Low-Side Gate Voltage: Vgs | /VaE L DP0031A Differential Probe’
(LOW-SIDE VGS/VCE on Interface Module) (requires banana to BNC adapter)

2 Low-Side Output Current: Ip | /Ig . PD1000-60002 Protection Probe
(LOW-SIDE ID/IC on Interface Module)? and cable to Coaxial Shunt®

3 Low-Side Output Voltage: Vps, / Ve, DP0031A Differential Probe’
(LOW-SIDE VDS/VCE on Interface Module) (requires banana to BNC adapter)

4 Low-Side Gate Current, Ig . DP0O001A High Voltage Differential
(1G on Interface Module) Probe

5 Optional. High-Side Output Voltage, DPO001A High Voltage Differential
Vps H/ Vee v (Interface Module HIGH_SIDE VDS/VCE) ~ Probe

6 Do not connect oscilloscope probe. See Reserved for Vgs H/VgE,H from
“Connect Probe for High-Side DUT Isolated Probe Unit.
Measurements” below and PD1550A Software
User Guide.

7 See “Connect Probe for High-Side DUT Reserved for Ip y/lc 1. See
Measurements” below and PD1550A Software ~ PD1550A Software User Guide.
User Guide.

8 Not used. Reserved for future use. Not used. Reserved for future use.

1 Your system may have been provided with PMK PD1802A Differential Probes instead of the Keysight DP0031 probes. These probes are
identical in performance.

2 Replace this cable with only the same Keysight part number. The length and type of this cable is assumed for correct Deskew.

3 Use the 0.56 N-m (5 lb-in) 5/16 in. SMA Break-over torque wrench (provided with the PD1550A system) to tighten the SMA cable connector
to the PD1000-60002 Protection Probe. Failure to do so might cause extensive ringing in the DPT measurements. See appendix for details.

The oscilloscope channels and colors shown above are

NOTE recommended. You may choose different channels. All examples
and screen captures shown in the DPT documentation use this
configuration. The colors on the PD1000A Control Software screen
match the oscilloscope probe channel number colors: i.e.,

Channel 1 - Vgs | /VgE,L for Low-Side Gate Current is yellow,
Channel 2 - |4 /Ic, for Low-Side Output Current is green, etc.

Do not use a different cable for Ipg | or Isolated Probe Unit

oscilloscope probes. The cables and oscilloscope probes supplied
with your PD1550A provide correct probe deskew.

NOTE
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Set-up the Double-Pulse Test

Connect Probes to Oscilloscope

- Do not exceed maximum input voltage rating on oscilloscope.
- The maximum input voltage for 50 Q input impedance is +5 V.

- The maximum input voltage for 1 MQ input impedance setting
i8 30 Vypng OF £40 Vg (DC + Vieqi)-

- Probing technology allows for testing of higher voltages. No
transient over voltage allowed.

When a probe, adapter, or cable is attached to the oscilloscope,
the channel input circuits can be damaged by ESD. Avoid applying
static discharges to anything connected to the oscilloscope.
Ensure the oscilloscope is properly earth-grounded to prevent
buildup of static charge. Wear a wrist strap or heel strap.

Loose cables can hold electrostatic charges. The free end of a
cable touching a charged surface can cause oscilloscope input
damage. Before connecting any cable to an oscilloscope input,
short the center and outer conductors of the cable together to
ground momentarily. Alternately, connect to a 50 Q termination
adapter to discharge the cables.
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Connect Oscilloscope Probes to DUT Interface Module

Important: This section and the following photographs apply only

NOTE to the standard 62 mm Interface Module supplied with the
PD1550A system. Your custom Interface Module will be different
and require different connections.

Refer to Figure 2 below. Oscilloscope probes connect to the Test Interface
Module as follows:

Optional. DPOOO1A Probe to measure
High-Side Output Voltage Vps H, VcE H-
To oscilloscope Channel 5. See Text.

Optional. N2873A
Standard 10:1 Probe
with BNC Adapter to
measure High-Side .

PD1550-61901 or
PD1550-61902 Shunt

Gate Voltage installs here. Measures
VGS,H/VCE,H' To Low-Side ID,L/IC,L- BNC
Channel A on True connector on top of shunt
Pulse. See Text. ' connects to oscilloscope

Channel 2.

DPOOOTA Probe to
measure Low-Side Output
Voltage Vps,(, VcE,L-

To oscilloscope

Channel 3.

1254-5602 BNC-Banana
Adapters

DP0O031A Probe (or PMK

PD1802A Differential ~ - DP0031A Probe (or PMKPD1802A
_Probe) to measure ( Differential Probe) to measure
Low-Side Gate Current Ig. Low-Side Gate Voltage Vgs 1, VcE,L-

To oscilloscope Channel 4. To oscilloscope Channel 1.

Figure2  Oscilloscope Probe Connections to 62 mm Interface Module

Keysight PD1550A Control Software Guide 33



Set-up the Double-Pulse Test Connect Oscilloscope Probes to DUT Interface Module

NOTE: twist probe
cables 2 times before
connecting to Test
Interface Module.

¥ Vas,L/ VepL
Probe with
BNC
Adapter
Vbs,H/ VcEf
Probe Vps,1/VceL
. Probe
Ig Probe
with BNC
Adapter

Figure3  Connect Probes to Test Interface Module
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Connect Probes for High-Side DUT Measurements

High-Side Gate Voltage

Keysight’s True Pulse Isolated Probe Unit is used for High-Side Gate Voltage,
VesH/ VgeH, measurements only. Only Channel A is used at this time, the
remaining channels are reserved for future use. A standard 10:1 oscilloscope
probe connects the True Pulse Channel 1 to the Keysight Interface Module.

Make certain that both Gate Voltage Vgs 1/Vcen and Use Isolated Probe Unit for
Vgs,H/Vcen are selected in the Settings > Hardware Configuration > Oscilloscope tab
are checked. Default condition is that these two are not checked.

High-Side Drain/Collector Current

For High-Side Drain or Collector current, Ip y/lc 4, measurements, a current
shunt is not available for the Keysight 62 mm Interface Modules. However, for
your custom Interface Modules you may design a place to install a shunt or a
small Rogowski coil current probe. This should be connected to Channel 7 on the
PD1550A oscilloscope.

Make certain that Output Current Ip y/Ic 1 is selected in the Settings > Hardware
Configuration > Oscilloscope tab are checked. Default condition is that this is not
checked.
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Figure 4  N2873A Probe to High-Side Gate Voltage Vgs 1/VcEg 1. and Channel A
on True Pulse

Keysight Isolated Probe Unit

NOTE The Link Port on the Keysight Isolated Probe Unit is not used. All

green LEDs next to individual channels should be green. There is

also a green power LED and a red LED that indicates a trigger has
occurred.
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4 Double-Pulse Test Device
Characterization Tests

In this Chapter:
Testing GaN Devices page 37
Settings in the PDT1000A Control Software page 39
Global Settings  page 39

Hardware Configuration for Double-Pulse Test
Control  page 41

Fixture Tab  page 44
Oscilloscope Tab  page 46
Measurement Preparation — Calibration & Compensation
page 49
Oscilloscope Probe Compensation  page 49
PD1550A System Calibration  page 49
Standard Double-Pulse Characterization Test ~ page 50
Reverse Recovery Test  page 51
Set Double-Pulse Test Parameters ~ page 52
Run the Characterization Test ~ page 62
Results Tab  page 64
Measurement History Tab ~ page 65
Frequently Asked Questions  page 69

Testing GaN Devices

This chapter is primarily concerned with testing Si or SiC devices using the
standard PD1550A-010 Test Fixture and standard Interface Modules. If you will
be testing GaN devices, either HEMT, GIT or Cascode, contact your local
Keysight Application Engineer for help in designing a customized test board for
the PD1550A Test Solution.

NOTE A software license is required to use the PD1000A software to test
GaN devices on the PD1550A Test Solution.

ANV KEYSIGHT
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Obtain Oscilloscope IP Address

Use the touch-screen on the oscilloscope to obtain its IP Address.
1 Touch the Utilities soft key at the top of the oscilloscope display.

2 Touch the Remote... soft key. This opens the Remote Setup screen.

Remote Setup

The following interfaces are available to remotely control this software:
(All setup changes will take effect after the application is restarted)
Interface ] VISA Address ‘ SICL Address

LAN TCPIPO::K-DS0S104-50199::inst0:: INSTR lan[K-DS0S104-50199]:inst0
TCPIPO::K-DS0S104-50199::hislip0,4880::INSTR  lan,4880;hislip[K-DS0S104-50199]: hislip0

usB USB0::10893::36937::MY58150199::0::INSTR

Sockets TCPIPO::K-DS0S104-50199::5025::SOCKET lan,5025[K-DS0S104-50199]

Telnet N/A N/A

« Web Interface
B Enable Web (HTTP) Server

156.14

56.
Web Address 192.16

- *IDN? Query Response

Manufacturer ’KEYSIGHT TECHNOLOGIES
Model Number DSOSIO4A‘

Figure5 Remote Setup -- Web Interface

3 Locate the Web Interface field. In the example screen capture above, the
correct web address to use is 156.140.93.168 for the oscilloscope IP Address.
Do NOT use the 192.168.25.2 address.

4 Record this address, it will be used later during the Hardware Setup.
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Settings in the PD1000A Control Software

1 From the Host PC’s Windows Start button, select:
Keysight > Keysight PD1000A Control.

2 Inthe PDT10O0OOA Control Software, select Double-Pulse Test Control.

IMPORTANT. VISA addresses for all of the Double-Pulse Test test
instruments (Oscilloscope, Waveform Generator, Test Fixture,
etc.) must be established before configuring or running DPT tests.

Click on the Settings icon at the top of the screen.

Global Settings

This opens the Global Settings dialog.

- Debug Mode: Check this box to cause the system to send a SCPI SYST:ERR?
command after each command to identify any errors in the system
measurements. Use the 10 Monitor utility in the 10 Libraries Suite to monitor
communication between the host PC and the DPT system test instruments
and to view the error messages. Uncheck the box for best speed.

- Output Directory: Enter the complete file path for where you want to save the
measured data. For example:

C:\Users\PD1550A\DPT Tests\....

Characterization data is saved with the following folder structure:

Device > Model ID > Meas. Type > Voltages Tested > Currents Tested > Temperatures Tested > Date\Time > Test Data Files

For example:

. S
N\ \&
S S
N L & X
¢ > & <K > <% &
L * S X <@ > o &
An & S ) x< Q)
& O Q N NS @
N O < & A <& &
NN e S & & 4 R
< o > A i Q &
\i( PN & A \ N XS )
< N N QR NG
E;T — W Model ID f;la"da'd 1loov ‘| 10A 22DegC —| 2019-08-14T14-46-00 «
amp 150V B3 AES1733A.CORE.DptParametersSet.csv
50DegC P
GAN Reverse 200V Z?A . <& 2019'03'14114'52'00 AES1733A.CORE.DptParametersSet.json
IV_Derivation 3005/ * Date and Time of Test \s:m the format: AES1733A.CORE.Results.DoublePulseTimes.json
: yyyy-mm-dd T hh-mm-ss local time | /| AES3733A.CORE.Result eenResults.json

Scope.osc

EX"EC“O"S‘l 2019-08-14T14-46-00

GateChargeData
2019-08-14T14-52-00

SwitchingLocus Data
AES1733A.CORE.Results.GateChargeResults.json

1 If no temperature recorded, this will be NaNDegC. NaN means

“ ” H AES1733A.CORE.Results.SwitchingCharacteristicsResults.json
2 NOt a.NUmber _.Valld number (temperature) nOt measlured' AES1733A.CORE.Results.SwitchingCharacteristicsResults.json
- Extractions folder is added to test results to handle multiple AESI733A.CORE Results SwitchinblocusResultsjion

) . CORE Results TopBaseValuesandTimesResults json
offline parameter extraction results. AES1733A.CORE.Results. TopBaseValuesAndTimesResults.json
3- Screen shots are moved to “Extractions” folder. T etoumary.Ane

PulseAdjustment.png
TestSummary.png

Keysight PD1550A Control Software Guide 39



40

Double-Pulse Test Device Characterization Tests Settings in the PDT000A Control Software

Hardware Configuration for PD1550A Double-Pulse Test Control

Allows you to specify instrument connections, probe setup, shunt settings and
more. This menu has three tabs:

- DPT System PD1550A: See “Hardware Configuration for Double-Pulse Test
Control” on page 41.

- Fixture: See “Fixture Tab” on page 44.
- Oscilloscope: Use this tab to configure probe connections and other

oscilloscope options. See “Oscilloscope Tab” on page 46.
Load Settings from File
Opens a Windows Explorer dialog to the folder specified in Global Settings > Output
Directory. This allows you to reload saved DPT test settings into the software.
Save Settings to File
Opens a Windows Explorer dialog to the folder specified in Global Settings > Output
Directory. Settings files are saved as .kts files.
Firmware Update

The Control (PD1550-020) and Safety (PD1550-030) Units have internal
firmware that may need to be updated periodically. See “Update PD1550A Test
Fixture Firmware” on page 93.

Calibration & Compensation

Runs the complete DPT system calibration procedure. Refer to “Double-Pulse
Test Calibration for Si/SiC Modules,” starting on page 85 or the PDT000A
Control Software Help File for additional information.

Show Oscilloscope Screen

This displays the oscilloscope screen from the last DPT test. For printing, click
the Change background to printer friendly colors checkbox. Then click Refresh button.

Show Log

Show Log provides a Control Software logging feature useful in debugging
Control Software issues.

About

Displays a screen showing the PDT000A Control Software version.
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Hardware Configuration for Double-Pulse Test Control Double-Pulse Test Device Characterization Tests

Hardware Configuration for Double-Pulse Test Control

DPT System PD1550A Tab

Select the PD1550A from the drop-down box to open the following dialog. It
might show PD1500 at initial power-on:

1. Select the

PD1550A from
the drop_down bLr T Svstem PD1550A Fixture
menu.
DPT System Selection
Double Pulse System PD1550A
2 Enter the IP Address 10.81.204.254
OSC| “.OSCO pe,S I P Instrument Connections
Address from Oscilloscope VISA Address = TCPIP0::10.81.204.254-" 5up0:INSTR
“Obtal n Isolated Probe Unit for High-Side Vgs Service Socket | 10.81 7.+.254:5010
Oscilloscope IP _
Add » Control Unit VIS ~adress = TCPIP0::10.81.204.254::5001::SOCKET
ress” on

page 38 safety Unit VISA Address = TCPIP0::10.81.204.254::5000::SOCKET

Waveform Generator VISA Address = TCPIP0::10.81.204.254::5002::SOCKET
3 C |.| C k the Check Power Supply VISA Address TCPIP0::10.81.204.254::5003::SOCKET
B Utto n tO ve r|fy Source/Measure Unit VISA Address = TCPIP0::10.81.204.254::5004::SOCKET
communication
with test
instruments. See
NOTE below

Cancel

Figure6  Double-Pulse Test Hardware Configuration Screen
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Double-Pulse Test Device Characterization Tests Hardware Configuration for Double-Pulse Test Control

Click the Check button to verify that the Control software can
communicate with all of the DPT system instruments. It sends a
SCPI*/DN? command to each instrument and expects the correct
identification string from each instrument. After a few moments,

Oscilloscope
Firmware
Version.

PD1550A Control

Unit VISA
Address shows
the firmware
version.

PD1550A Safety

Unit VISA
Address shows
the firmware
version.

Cannot
communicate
with the B2902
SMU. It may be
turned off.

42

DPT System Selection

Double Puise

all of the address bars turn light blue and then turn green:

IP Address  10.81.204.254

nztnemant Connections

Oscilloscope VISA suu<ss  TRRIR0210.81.204 254 hislipO-INSTR

Check OK: KEYSIGHT TECHN _ .o MXRG0SAMYE1310117,11.25.00202 valid

Isolated Probe Unit for High-Side Vgs Service Socket = 10.81.204 25485010

Service OK: Keysight Isolated Probe Unit V4,00, Device OK: CS448 SN#.CR10037

Control Unit VISA Address = TCPIPO=10.81.204. 25425001 "SOCKET

Check 0K Kassinbe -2 - SPD1550A20 9¥775¥999Y.1.1.1-02-02:01 valid

Safety Unit VISA Address = TCPIP0:10.81.204.254-5000-SOCKET

Waveform Generator VIS4 Aadress | TCPIPO=10.81.204.254:

Power Supply VISA Address - TCPIPO=10.81.204 254:
Check OK: Heinzinger,00 210 113 5404116135,,001.007

Check OK: Keysight Technologé 5.PD1550A-30,1.1.1-02 valid

-SOCKET

Check OK: Agllent Technologies, 335128 MY59003086,5.02-3.15-2.00-58-00

SOCKET

Source/Measure Unit VISA Address  TCPIP0:10.81,204,254:5004; SOCKET

If any or all of the address bars are red, it indicates a failure to
communicate with that instrument or an invalid firmware version.

DPT System PD1550A

DPT System Selection

Double Pulse System PD1

1P Address

Instrument Connections

Oscilloscope VISA Address

Isolated Probe Unit for High-Side Vigs Service Socket

Control Unit VISA Address

Safety Unit VISA Address

Waveform Generator VISA Address

Foer Supply VISA Address

Source/Measure Unit VISA Address

OK

10.81.204.254

TCPIPO:10.81.204.254: hishpCINSTR
Check OK: KEYSIGHT TECHNOLOGIES MXR6GBAMY61310117,11.25.00202 vald

81.204254:5010
0 solated Probe
TCPIP0:10.81.204.254:5001-S0CKET

Check OK: Keysight Technologies, PD1SS0A 20575995799.4.1.1-02.02.01 valid
TCPIPO-10.61.204.254:5000-SOCKET

Chock OK: Koysight Technologies.PDYSS0A-30,1.1.1.02 vad

TCPIP:10.81.204.254;5002-SOCKET

Check OK: Aglient Technologies. 335128 MY59003086,5.02-3.15-2.00-56-00

TCPIPO:10.81.204.254:5003-SOCKET
Check OK: Heinzinger,00 210 113 5,404116135,°001,007

TCPIP0:10.81.204.254::5004::SOCKET

Cancel
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Instrument Connections

Instrument VISA addresses should be automatically populated during the initial
PD1550A Installation.

- Oscilloscope VISA Address: Shows the VISA address of the oscilloscope.

Oscilloscope Software Version. If the Check returns a note such as the
following:

Oscilloscope VISA Address = TCPIP0::10.74.54.47::hislip0:INSTR

Check OK: KEYSIGHT TECHNOLOGIES,DS0S104AMY58150200,06.40.00714 version not valid

You need to upgrade your oscilloscope software. Do not use
version 06.60.00403. Versions later than 06.60.00403 have been
tested and work without problems.

- Isolated Probe Unit for High-Side VGS Service Socket VISA Address: Shows the
VISA address of the Keysight Isolated Probe Unit, PDT1550A- 080.

- Control Unit VISA Address: Shows the VISA address of the PD1550A- 020
Control Unit. This address is fixed and cannot be changed. After clicking
the Check button, the VISA address shows the firmware version of the
PD1550A-020 Control Unit.

- Safety Unit VISA Address: Shows the VISA address of the PD1550A- 030
Control Unit. This address is fixed and cannot be changed. After clicking
the Check button, the VISA address shows the firmware version of the
PD1550A-030 Safety Unit.

- Hot Plate Socket Address: Shows the default address of the optional INTEST
(Watlow) Control Unit. This address is grayed-out if the Watlow Control
Unit is not installed.

- Waveform Generator VISA Address: Shows the VISA address of the Keysight
33512 Waveform Generator. This address is fixed and cannot be changed.

- Power Supply VISA Address: Shows the VISA address of the Henizinger EVO
Power Supply. This address is fixed and cannot be changed.

- Source/Measure Unit VISA Address: Shows the VISA Address of the Keysight
2902B Source/Measure Unit. This address is fixed and cannot be changed.
The is used for system calibration only. Double-Pulse tests will run without
error if this address field is red.
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Double-Pulse Test Device Characterization Tests

Fixture Tab

Hardware Configuration for Double-Pulse Test Control

Shunt Settings: Low-Side

- Source Shunt Value: Enter value, in Ohms, of the Low-Side Coaxial Shunt

Resistor. This value is printed on the shunt label. The default/nominal
value for the Keysight PD1550-61901 Shunt is 0.05 Q. For the
PD1550-61902 shunt, the default/nominal value is 0.005 Q.

Use High-Z Input (checkbox): Leave the box unchecked when using the
Coaxial Current Shunt with the PD1000-60002 Oscilloscope Protection
Probe. Check the box if you are not using the PD1000-60002 Oscilloscope
Protection Probe and the top of the Coaxial Shunt connects directly to the
oscilloscope (High Z input).

De-embedding File Name: Enter the de-embedding file name. For example,
MY5E84xxxx.tf2 (where “xxxx” is the shunt’s serial number). The file should
be installed in the oscilloscope in the folder: C:\Users\Public\Public
Documents\Infiniium\Filters.

On the Oscilloscope, the file path will show as:
C:AUsers\Public\Public Documents\Infiniium\Filters. However, this
is an alias path. Use the path: C:\Users\Public\Documents\
Infiniium\Filters in the Shunt Settings De-embedding File path in
the Control Software.
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Temperature Control Settings

See Appendix A for a detailed description about using the device heater with the
Double-Pulse Test Control Software.

- Heater Unit: Select either None (default) or Hotplate from the drop-down
menu. Note that the INTEST Hotplate is not a Keysight products and must
be ordered from INTEST?. See Appendix B, “Using the INTEST Heater” on
page 93 for more information about using the INTEST (Watlow) EZ-ZONE
controller and hotplate.

- Temperature Reference Measure Device: Select None (default). The
temperature is not displayed in the 2023-324 version of PDT000A
software.

- Tolerance: Specify a range (+) around the specified temperature for
triggering the DPT measurement. For example, if you specify making a DPT
measurement at 10 °C and a 2 °C Tolerance, then the measurement
triggers somewhere between 98 °C and 102 °C.

- Settling Time: Specify a time period (in seconds) to wait after the DUT
reaches the specified temperature (withing the specified range) before
triggering the DPT measurement.

- Temperature Control Timeout: Specify the maximum time period (in seconds)
to wait for the device to reach the specified temperature before triggering
the measurement. If the device does not reach the specified temperature
within this time period, the DPT test aborts.

For example, to go from ambient temperature (~25 °C) to 100 °C with a
2 °C Tolerance may take a few minutes due to the thermal mass of the
DUT and heater plate.

a See https://www.intestthermal.com/home.

Keysight PD1550A Control Software Guide 45


https://www.intestthermal.com/home
http://www.intestthermal.com/home

Double-Pulse Test Device Characterization Tests Hardware Configuration for Double-Pulse Test Control

Oscilloscope Tab

Probe Setup, Headroom, and Timescale

Use Automatic Headroom Factor: Applies a factor to the y-axis of the
Oscilloscope Capture display. When checked, the software detects clipping in
the waveforms and automatically adjusts the vertical scale.

Default Headroom Factor for all oscilloscope channels is 1.6. Alternately, you
can specify the headroom factor for each channel separately. For many GaN
devices, the Headroom factor should be set to 2 or as high as 3.6 for the Channel
2, Output Current Ip/Ic.

Do NOT use Automatic Headroom Factor with current shunt
de-embedding on. When de-embedding is applied, the software
cannot detect the clipping in the Ipg waveform. This results in
using an incorrect waveform.

Refer to “Connect Probes to Oscilloscope” on page 30 for an explanation of the
various probe locations. Color bars correspond to oscilloscope channel colors.

Gate Voltage Vgs | /Vgg:  Specify oscilloscope channel (default:
Oscilloscope Channel 1) for the Low-Side Control Signal measurement.

Output Voltage Vpg | /Vce:  Specify oscilloscope channel (default:
Oscilloscope Channel 3) for the Low-Side Output Voltage measurement.

Output Currentlp/Ic:  Specify oscilloscope channel (default: Oscilloscope

Channel 2) for Output Current measurement. This is the current measured across
the Coaxial Shunt Resistor with the PD1000-60002 Oscilloscope Probe.

Gate Current g :  Specify oscilloscope channel (default: Oscilloscope
Channel 4) for Gate current measurement Ig. Ig is the current measured across
the Gate Resistor.

Output Voltage Vpg 1/Veen:  Specify oscilloscope channel (default:
Oscilloscope Channel 5) for the High-Side Output Voltage measurement.

Gate Voltage Vgs 1/Vge/m:  (default: Memory Channel 6). This is the Gate
Voltage measured on the High-Side Gate Drive Module with an N2873A 10:1
Oscilloscope Probe.

- Use Isolated Probe Unit for Vg 4/Vgg 4 Check this box only if you need to
measure High-Side output voltage. Configure the Isolated Probe Unit:

-- Measure Channel: Default channel on the Isolated Probe Unit is Channel
A. Other channels are reserved for future use.
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Hardware Configuration for Double-Pulse Test Control Double-Pulse Test Device Characterization Tests

-- Probe Attenuation Ratio: Specify the attenuation ration of the oscilloscope
probe. The standard Keysight N2873A Passive Probe is 10:1 (default).

-- Trigger Channel: Select External Trigger. The other options are for the
Isolated Probe Unit channel and are reserved for future use only.

Output Current Ip /Ic :  (default: Oscilloscope Channel 7). Note that
Keysight does not provide a High-Side shunt resistor for the PD1550-66560 or
PD1550-66560 62 mm Interface Modules. However, for your custom Interface
Modules you may design a place to install a shunt or a a small Rogowski coil
current probe.

Timescale Factor:  Applies a factor to the x-axis of the Oscilloscope Capture
display. Defaultis 1.0

Oscilloscope Options

Use High Resolution Acquisition: Turns on (box is checked) or off (box is
unchecked, default) the Infiniium oscilloscope’s High Resolution Acquisition
Mode. (Normal Acquisition is the default, box not checked).

High Resolution Acquire Mode: If the Use high resolution acquisition is
turned on, sets the mode for the oscilloscope’s high resolution data acquisition -
BITS10 (default), BITS11, BITS12, BITF13, and BITF14. This determines the minimum
number of vertical resolution bits which affects the sampling rate. Do not use
BITF13 or BITF14; they are not applicable to the bandwidth of the oscilloscope.

Bandwidth Limit Mode: ~ Sets the bandwidth limit mode — Hw200MHz (default),
Hw20MHz, Custom, or Off — for oscilloscope’s input channel’s low-pass filter.

Custom Bandwidth Limit (MHz): Minimum value is 3 MHz; maximum value is
(sample rate)/2. Field is editable only when Bandwidth limit mode is set to Custom.

Configure Resolution and Bandwidth with caution. Verify that the
acquisition bandwidth is appropriate for your test setup.

If Use High Resolution Acquisition is enabled and Bandwidth Limit Mode
is set to anything other than Off, a warning message about
selecting the Bandwidth Limit Mode appears. For a detailed
explanation, refer to the two Application Notes available in the
PD1000A help file:

- Evaluating Oscilloscope Bandwidths for your Application

- Understanding Oscilloscope Frequency Response and its Effect
on Rise-Time Accuracy.
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Double-Pulse Test Device Characterization Tests Scan Button

Scan Button

Selecting the button in the lower left-hand corner of the user
interface initiates a scan of the UDI connections in the PD1550A system and read
calibration constants. The Information field (.) shows the results of the scan,
for example:

Scan DPT system
7 boards scanned.

Figure7  Scanned PD1550A System showing 7 UDI boards or instruments

In this example, the seven boards or instruments are:

UDIT - Low-Side Gate Drive Module

UDI2 - High-Side Gate Drive Module

UDI3 - Interface Module

UDI3 - Low-Side Gate Resistor Board

UDI3 - High-Side Gate Resistor Board

UDIT1 - High Current Test Fixture (PD1550A-010, see note below)
UDI12 - Inductor Unit (PD1550A-090, see note below)

UDI connectors 1 through 6 are on the front panel of the
PD1550A-020 Control Unit. UDI connectors 7 though 12 are on
the rear panel of the Control Unit and are accessible only through
unlocking and opening the rear doors of the system rack.

Information Field

The Information field, generally marked with a large blue circle with a capital “I”
displays information about the status of the current or most recent DPT test, plus
any warnings and error messages. For example:

Scan DPT system
Scanning DPT system with IP address 10.81.204 > check the HW configuration

Figure8 Information Field showing a scan error
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Measurement Preparation - Calibration & Compensation Double-Pulse Test Device Characterization Tests

Measurement Preparation - Calibration & Compensation

Oscilloscope probe compensation, calibration (AutoCal), and the shunt
de-embedding file are steps that the Double-Pulse Test (DPT) system operator
should perform periodically to achieve the most accurate measurements. System
Calibration is a formal calibration procedure. For accurate DPT measurements, it
is very important to calibrate the DPT system to insure that all delays are

equivalent.
NOTE It is not necessary to set the oscilloscope probe compensation
' before each DPT test. However, a complete calibration should be

performed when the ambient temperature changes more than
+5 °C or when any change is made to the DPT system.

Oscilloscope Probe Compensation

Prior to running system calibration or DPT tests, the oscilloscope probes must be
adjusted for low frequency compensation. The passive probes have built-in
compensation RC divider networks. The differential probes also require offset
compensation.

PD1550A System Calibration

System calibration (also known as AutoCalibration or AutoCal) procedures are a
formal calibration of the DPT system. For detailed calibration instructions, refer
to “PD1550A System Calibration” on page 69 or the PD1000A help file.
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Double-Pulse Test Device Characterization Tests Standard Double-Pulse Characterization Test

Standard Double-Pulse Characterization Test

A Standard Double-Pulse Test is a common method for characterizing WBG
power transistors. In general, it characterizes the turn-on and turn-off behavior
for different supply voltages and different current levels. Two power transistors
are configured in a totem-pole configuration (also called a half-bridge
configuration). The Low-Side transistor is referred to as the Device Under Test
(DUT). For proper operation, the body diode of the High-Side transistor is
mandatory and is also used for the Reverse Recovery test.

1. Select the Standard 2. Select device type
Tab

(FET, IGBT, or GaN)

Gate Resistance:
Low-Side On 0 Low-Side Off 0 High-Side On Q High-Side Off
DUT Parameters:

Gate Threshold 25 V Material  SiC . Device Mode Enhancement
MAX Voltage 1700 Vv MAX Current 900 A MAXPower 1530000

Model ID CAS300M17BM2 Comments

Standard

Loop Count Activate Low Side Heater Loop Delay

(5 1 R @ 0 s L@\ Use Test Pulse

Extract Switching Characteristics Enable Screenshots

Export Raw Data

Extract Gate Charge

Low Side DUT *C High Side DUT *C Ambient °C

NaN NaN NaN

Control Signal - Vgs,L

Gate Pulse High 20

Gate Pulse Low -5
Unused Transistor Gate Voltage -5 \'

2nd OnTime 2606 s

OffTime 5607 s

Figure9  PD1000A Control Software Screen for Standard Double-Pulse Test
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Reverse Recavery Test

Reverse Recovery Test

Double-Pulse Test Device Characterization Tests

Reverse Recovery tests characterize the body diode in the DUT device. If a diode
is conducting in a forward direction and immediately switched to a reverse bias
condition, the diode continues to conduct in the reverse bias state for a very
short time as the forward voltage bleeds off. The current through the diode is
fairly large in the reverse direction during this small recovery time.

After the carriers are flushed and the diode is acting as a normal blocking device
in the reverse bias condition, the current flow drops to normal leakage levels.

There are multiple standards for reverse recovery measurements. Refer to the
PD1000A help file for details.

1. Select the Reverse Tab

Gate Resistance:

Low-Side On 0 Low-Side Off

DUT Parameters:

Gate Threshold 2.5 'V

MA," Voltage 1700 v MAX Current

Model ID CAS300M17BM2

Reverse

Loop Count
S &

| Extract Reverse Recovery

> Extraction Settings
ExpectedIrm 100 A

e DUT °C

NaN

Control Signal - Vgs,L
Gate Pulse High

Gate Pulse Low

Unused Transistor Gate Voltage -
2nd OnTime

OffTime

Output Voltage - Vds,L
Single/List

Voltages

Q High-Side On

Material = SiC

Activate Low Side Heater

High Side DUT °C

2. Select device type
FET, IGBT, or GaN)

0 High-Side Off

Device Mode Enhancement
900 A MAXPower 1530000

Comments

Loop Delay

) o

s A\ Use Test Pulse
Enable Screenshots

Export Raw Data

Figure10 PD1000A Control Software Screen for Reverse Recovery Test
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Double-Pulse Test Device Characterization Tests

Set Double-Pulse Test Parameters

Set Double-Pulse Test Parameters

Many DUT test parameters can be obtained from the DUT data sheet.

Gate Resistance:

Low-Side On 0 Low-Side Off

DUT Parameters:

Gate Threshold 25 V Material  SiC

MAX Voltage 1700 Vv MAX Current 900

Model ID CAS300M17BM2

Standard

Loop Count

1 =0

Extract Switching Characteristics

Extract Gate Charge

Lo

NaN

Control Signal - Vgs,L
Gate Pulse High

Gate Pulse Low
Unused Transistor Gate Voltage
2nd OnTime

OffTime

Output Voltage - Vds,L
Single/List

Voltages

Output Current - Id,L
Single/List

Currents A
Current Tolerance %

Inductor Selection nanual ¥ @ Value

Figure11 DPT Test Parameters
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Q High-Side On

0 High-Side Off

Device Mode Enhancement

Comments

Activate Low Side Heater

100 ~

A MAX Power

HH

1530000

Loop Delay

s Use Test Pulse

Enable Screenshots

Export Raw Data
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Gate Resistance

Keysight Interface Test Modules have High- and Low-Side Gate Resistor (Rg)
Modules. The Control Software reads the value of the Gate resistors from the
modules and displays the value. Both the Low-Side and High-Side Rg on and
Rg oFF resistances are shown.

Remember, both the High-Side and Low-Side Gate Resistor modules should
have gate resistors of the same resistance value.

Click the refresh button (23 ) next to the Gate Resistance to force
the software to read the current gate resistor value. Do this when
you first start the Control Software and anytime you change the
Gate Resistor Modules.

DUT Parameters

- Device Type (Drop-down menu item): Select either FET, IGBT, or GaN for the
Device Under Tested (DUT).

IMPORTANT: Testing GaN devices require a special DUT Test
Interface Board and a license for the control software. Contact
your local Keysight Application Engineer for availability and
information.

- Gate Threshold: Enter the Gate Threshold voltage from the device data
sheet. If it is not available, enter “NaN” (not a Number).

- Material (Drop-down menu item): Select either Si for Silicon or SiC for
Silicon Carbide. This is generally available from the device data sheet. If
unknown, select Not Specified.

- Device Mode: (not available for IGBT device type) Select either Enhancement
Mode (normally off device) or Depletion Mode (normally on device) for GaN
or regular FETs. Refer to device data sheet. Default is Enhancement Mode.

- MAX Voltage: Specify the maximum voltage (Vpgs or Vegs) that may be
applied across the device (Drain to Source or Collector to Emitter). Obtain
value from the device data sheet.

- MAX Current: Specify the maximum current (Ip or I¢) that may be used to
test the DUT (Drain to Source or Collector to Emitter). Obtain value from
the device data sheet.

- MAX Power: Specify the maximum power in Watts) that may be applied to
the DUT. This value is sometimes not specified on the device data sheet.
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Double-Pulse Test Device Characterization Tests Set Double-Pulse Test Parameters

= As a general guideline, the typical operating voltage for a FET or
NOTE IGBT is much lower than the Maximum Rated voltage (Vpgs or
Vces). The following examples are typical and not hard rules:
Vpss Rating: Typical Operating Voltage:
600 V 400V
1200V 600V
1700V 900V

- Model ID: A text field to enter the model or device type of the DUT, or any
other text information you want to record. Characters not legal for file
paths (e.g.,\,/,?, <, >, ...) are replaced by the character “_". If nothing is
entered, the word “Unknown” is used.

- Comments: Allows you to enter comments such as test details or DUT
details. Comments are saved as part of the Measurement History and in
the Parameters Results page.

GaN devices have different system limits than FET or IGBT
OTE devices. GaN devices are limited to:
Maximum System Voltage j 500 V

Minimum System Current: j 1 A
Maximum System Current j 100 A

Standard or Reverse Tabs

- Loop Count: Specify number of times to repeat the DPT test with the current
parameter settings. See Note, “Looping or Sweeping Multiple DPT Tests”
below.

- Activate Low-Side Heater: Turns the heater circuit on or off. Remember to set
the Temperature Control Settings in the Hardware Configuration > Fixture
menu (see “Temperature Control Settings” on page 45).

-- Temperatures: Enter a single value or a semicolon (;) delimited list of
temperatures to heat the device to when running the DPT tests. 175 °C
Maximum. This box is grayed-out unless Activate Low Side Heater is
checked. See Note, “Looping or Sweeping Multiple DPT Tests”.

- Activate High-Side Heater: Turns the heater circuit on or off.

NOTE The Low-Side and High-Side heaters are not used in the
S PD1550A. These settings have no effect on DPT measurements.
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- Loop delay: Specify the delay time (in seconds) for the DPT test to idle
before running each DPT test in a loop. This time allows the device to cool
if you use the heater. See Note, “Looping or Sweeping Multiple DPT Tests”
below.

Looping or Sweeping Multiple DPT Tests. When running multiple tests
on a device, loops are nested:

Loop Count {
Temperature {
Multiple List or Sweep Voltage Values (Vps) {
Multiple List or Sweep Current Values (Ips)

}
}
}

That is, all “Current Values” are tested before incrementing the
“Voltage Value”. All “Voltage Values” are tested before
incrementing “Temperature”. All “Temperatures” are tested before
incrementing “Loop Count”. When looping DPT tests, all
measurement data is saved in the directory specified in the
Settings > Global Settings menu.

- Use Test Pulse (checkbox): When checked, click Start to run a low
voltage/low current Double-Pulse Test (50 Vpg) before the actual
measurement begins. This verifies that the DUT is functional and has not
been destroyed. Note, because of the low voltage/low current, the Ig and
Ips measurements will appear noisy on the oscilloscope. If the Test Pulse
measurement succeeds, the complete test runs at full voltage and current.
The Test Pulse is available only in Standard Test mode.

- Extract Switching Characteristics: (checkbox) If not checked, only the Extract
Gate Charge, Enable Screenshots, and Export Raw Data check boxes are
available. When it is checked, an Extraction Standard drop-down menu, the
Extract Switching Locus and Extract IV Curve check-boxes become available.

-- Extraction Standard: Select Legacy Mode, IEC 60747-8 for FETs, or IEC
60747-9 for IGBTs.

-- In Legacy mode, 0 V is defined as 0% for both enhancement mode
and depletion mode FETs; The measured Vpg is used as 100%.

-- In the IEC modes, 0V is 0% for enhancement mode FETs but the
negative Vgg start voltage is used for depletion mode FETs; the set
Vpg value is used as 100%.

-- Extraction Levels: This allows you to specify exact voltage levels for data
extraction.
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-- Use Gate Pulse Low for 0% of Vgs: For Enhancement Mode (normally
off devices), use either O V or the specified negative Gate Pulse low
voltage is used. For Depletion Mode devices, the specified negative
Gate Pulse Low voltage is always used.

- Extract Switching Locus: This allows you to specify the percentage used for
Ip/lc Turn Off level. Switching locus represents the voltage and current
combination (Ip / Vps) along turn-on and turn-off. It is generally used to
make sure the locus is within the Safe Operating Area (SOA) of a device.
Switching locus does not follow a standard. It shows output current over
output voltage during the switching periods. The switching locus can be
generated for any power transistor and the algorithm is independent from
semiconductor material or device topology.

For turn-off:

-- Starts when the output voltage starts changing
-- Stops when output current stops changing

For turn-on:

-- Starts when the output current starts changing
-- Stops when output voltage stops changing

The switching locus for turn-on and turn-off starts and stops at 0, unless
there are no measured values close to 0. In this case, warnings are written
to the log file.

For more information, see “Parameter Extraction Techniques” in the
PDT000A help file.

- Extract Gate Charge: (available only in Standard DPT Test) Gate charge
characteristics measure the input charge of gate-controlled power
transistors. The algorithm is generally defined by JEDEC, there is also an
IEC standard. Allows you to specify either the Legacy mode or the JESD
24-2 definitions for Gate Charge. Accurate Gate Charge measurements
require a high gate resistor (Rg) value; typically 100 W or greater. Refer to
the PD1000A help file for details.

-- Legacy Mode: Refer to the PDT0O00A help file for details.

-- JESD 24-2: This characterization is used primarily for Enhancement Mode
FETs but can also be used for IGBTs. Refer to the PDTO00A help file for
details.

- Extract IV Curve (checkbox, available only in Standard DPT Test): This
checkbox is grayed-out (not available) unless the Extract Characteristics box
is checked. If checked, the complete I/V derivation is extracted and saved.
If a Gate Drive Module with a gate resistor (Rg) 10 Q or greater was used in
the DPT test, then the Gate Charge data is displayed. Note: 100 Q Gate
Resistor (Rg) or larger is recommended for IV derivation.
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-- Control Voltage Resolution: This field is grayed-out (not available)
unless the Extract IV Curve box is checked. Enter a single voltage
value to be is used for the extraction of the IV curves.

--Enable Auto Smoothing: Enable Control Voltage auto smoothing
during IV Derivation Extraction.

--Voltage Smoothing Number: Set the number of points used for Control
Voltage smoothing signal during IV Derivation extraction.

- Enable Screenshots: Allows user to enable/disable the system automatically
taking oscilloscope screen captures during a DPT test. Screen captures are
saved in the test subfolder.

-- When disabled (default setting), the only screen captures taken are
the Summary.png and the PulseAdjustment.png.

-- Disabling shortens the Standard DPT test time.

-- Enabling screen captures allows for easier test debugging.

- Export Raw Data: \When checked, it enables the export of raw curve data
from the oscilloscope. When unchecked, decreases the Double-Pulse Test
time but the “Oscilloscope Capture” is not displayed or saved.

- Extraction Settings: When selected, allows extraction of Reverse Recovery
information.

--Current Smoothing Number: (available only in Reverse DPT Test). The
output current signal is smoothed before extraction. Iggm IS
extracted with this smoothed signal. For each other extraction (tgg,
charge, energy, di/dt, t)) an additional user smoothing (default of
10 smoothing points) is applied.

--Integration End Time Threshold: (available only in Reverse DPT Test)
The software searches for first crossings of 0.0 A, and first crossing
of 0.25 IRM after current peak, etc. Default is 0.25 (25%); range is
0% to 99%. If you select Enable Screenshots for the extraction, you
can see the measured time of Irrm*25% in the RevRec_trr.png and
RevRec_trr_zoomed.png images.

-- Expected Irrm: (available only in Reverse DPT Test). Maximum Reverse
Recovery Current of a fast or ultrafast diode; such as often used in
switch-mode power supplies). Enter the maximum current the body
diode is rated for.

- Low-Side DUT °C: Indicates the temperature of the DUT if the
Heater/Thermocouple assembly is connected to the Test Fixture. If the
Heater/Thermocouple assembly is not connected to the test fixture or if
Activate Heater is not selected, NaN (Not a Number) is shown.

- High-Side DUT °C: Not used in this version of software. Reserved for future
use.
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- Ambient °C: Indicates the ambient temperature inside the Safety Hood
enclosure. Sources for the temperature readings are three internal fixture
Sensors.

Click the Refresh button (2 ) to read the current temperatures.

In PD1000A Control Software version 2023-324, the temperatures
NOTE are not displayed.
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Measurement Parameters for Standard and Reverse Tests

Control Signal (Gate Voltage (Vgg | or Ve D):

- Gate Pulse High: A single voltage level for the turn-on Gate Pulse. For the
Standard tests, this is for the Low-Side device (DUT). For the Reverse
Recovery test, this is for the High-Side device. Minimum value for the Gate
Pulse High = +13 V. Maximum value = +29 V. The difference between Gate
Pulse High and Gate Pulse Low must be less than 30 V.

- Gate Pulse Low: The voltage level of the Gate Pulse; used to ensure the DUT
is fully turned off. Minimum value = -10 V. Maximum value = 0 V.

NOTE The maximum difference between Gate Pulse High and Gate
Pulse Low must not exceed 30 V.

- Unused Transistor Gate Voltage: This sets the Gate Voltage for the device not
being tested. For the Standard tests, this is the High-Side device (DUT).

- 2nd On Time: Enter the time, in microseconds, when the DUT is turned on a
second time (and Vpg is minimum). For example, 2 microseconds is
expressed as “2E-6”. Minimum 200 nS, Maximum 10 pS.

- Off Time: Enter the time, in microseconds, between when the DUT is turned
off (and Vpg is maximum) and when the DUT is turned on a second time.
For example, 2 microseconds is expressed as “2E-6". Minimum 200 nS,
Maximum 25 uS.

NOTE Keep 2nd On Time and Off Time as short as possible. IGBT and some

other slow devices may require longer times. The pulse width must
be long enough that the transistor turns fully on (e.g., > 1 mS).
However, the pulse width must not be too long, otherwise, the
measurement will be influenced by self-heating of the transistor.
200 nS is the minimum time.
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Output Voltage (Vps | or Vg ):

The Double-Pulse Test can either test at a single Vpgs | /Vce (Output Voltage, a

list of semicolon-separated Output Voltages, Output Voltages or sweep a series
with multiple Vps 1 /Vce, Output Voltages.

NOTE GaN devices have different system limits than FET or IGBT devices.
S GaN devices are limited to:
Maximum System Voltage j 500 V

Minimum System Current: j 1 A
Maximum System Current { 100 A

- Single/List or Sweep tabs:

- If Single/List tab is selected, then run test with a single voltage or a
semicolon (;) delimited list of voltages (e.g., 50; 100; 200; ...).

- |If Sweep is selected, then enter the starting voltage, the ending voltage,
and the number of points (voltages) to test. See note below: Sweeping
Voltage Example.

-~ Output Voltage(s): Minimum Voltage = 300 VV°, Maximum Voltage =
13600 VDC.

-- #of Points: Sets the number of voltage steps between Start and Stop for
sweeping.

_ Sweeping Voltage Example: As a sweep example, suppose you want
NOTE to run tests at the following Vps | /Vce L voltages: 100, 150, 200,
250, 300, 350, 400 Volts.

- Check the Sweep tab.

- Set Start to: 700.

- Set Stop to: 400,

- Set the # of Points to: /. This sets the Step Size to 50 V.
- Then click Start to run the test.

Also, see the Looping or Sweeping Multiple DPT Tests Note on page 55.

b This is the minimum voltage; at this voltage the system can reach 1000 A.
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Output Current (Ip | or Ig )

The Double-Pulse Test can either test at a single Ipg | or Igg, L Output Current, a
semi-colon-separated list of currents or sweep with multiple Ips | or Igg | Output
Currents.

- Single/List or Sweep tabs:

- If Single/List tab is selected, then run test with a single current or a
semicolon (;) delimited list of currents (e.g., 20; 35; 50; ...).

- If Sweep is selected, then enter the starting current, the ending current,
and the number of points (currents) to test. See note below: Sweeping
Current Example.

-~ Output Current(s): Minimum current = 50 A®, Maximum current = 1000 A,

-- #of Points: Sets the number of current steps between Start and Stop for
sweeping.

Sweeping Current Example: As a sweep example, suppose you want
to run Double-Pulse Tests at the following Ipg or Icg currents: 10,
15, 20, 25, 30, 35, 40 Amps.

- Check the Sweep Current box.

- Set Single/Start current at 70.

- Set the Stop current at 40,

- Set the # of Paints at /. This sets the Step Current to 5.00 A.
- Then click Start to run the test.

Also, see the Looping or Sweeping Multiple DPT Tests Note on page 55.

- Current Tolerance%: Specify a Tolerance value used is setting the pulse
width to obtain current values. For example, if you specify a current of
100 A and a tolerance of 5% then the actual current used in the test will be
between 95 and 105 A. Value must be greater than zero (0).

- Inductor Selection: With software version 2023.324 (and later), inductance
selection is moved under the Output Current heading. You have the option to
have the PD1550A automatically select (Auto®) the correct inductor for the
voltage and current settings, manually select (Manual) the inductor from
the three inductors in the PD1550A system (25 puH, 100 uH or 600 uH), or
use an external inductor (External) connected to the front panel terminals of
the PD1550A-010 Test Fixture. If you are using an external inductor, enter
the value of the inductor, in uH, in the field next to the selection.

¢ Lower current results in less accuracy.
d First pulse only. Current after 2" pulse must not exceed 1100 A.

e If Ipg > 1.2 X Vpg then Inductor selected = 25 pH. If Ipg < 0.1267 X Vpg then Inductor selected = 600 pH.
Otherwise, Inductor selected = 100 pH.

Keysight PD1550A Control Software Guide 61



Double-Pulse Test Device Characterization Tests Run the Characterization Test

Run the Characterization Test

After selecting the type of test (Standard or Reverse Recovery) and setting the
test parameters:

1 Click the Start button () to start a measurement or a loop of
measurements.

~ Stop an active measurement by clicking the Stop ([IIEJE®ld) button.

2 The DPT Control Software calculates the amount of energy that it needs to
store in the inductor for the complete test and sets the width of the first pulse
accordingly.

3 Watch the Progress details just above the button.

4 After the test runs, and if Enable Screenshots is checked, the Oscilloscope
Capture plot and other test data appear in the software display (right side of
the display) on the host PC.

KEYSIGHT 3 Sellings

Results

0 Low-Side Off 0 High-Side On 0 High-Side Off 3 Selectod Result v — 38 Selected Extractions

DUT Parameters:
Cate Threshold 2.5 v Matenal Device Mode £

Oscilloscope Capture

VdgL (V) s [ Vgal (V) s [ VAsH (V) s [ 1AL (A)
gL (&)

Model ID PWAS3S0M12BM3-HA2219-A014 Comments Oscilloscope Capture

MAX Voltage 1200 V MAX Current 700 A MAXPower 840000

Standard

Loop Count Activate Low Side Heater Loop Delay
S - &= =
A - o) s |C
\_/ - Nz \
Extract Switching Characteristics Enable Screenshots

Export Raw Data

Extroct Gate Charge

= Low Side High Side Dt Ambient
- NaN NaN N EN

Control Signal - Vgs,|

Gale Pulse High 15 ) / l | |

Lata Oules | A A v

2 SCAN P START

Figure12 Sample Double-Pulse Test Plot for a FET Device

Test result data is automatically stored in the file specified in the Global Settings >
Output Directory (see “Global Settings” on page 39).
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If a Gate Drive Module with a gate resistor (Rg) equal to or greater
than 10 Q was used in the DPT test, then the Gate Charge data is
calculated and available. If Rgis 0 Ohms. then the gate current
cannot be measured.

NOTE

Waveforms from the PD1550A Double-Pulse Tests system are
NOTE different from waveforms shown in various test standards. This is
because of issues such as gate plateau, ringing due to parasitic
inductances and capacitances, voltage drop due to stray
inductances, overshoot, etc.

After a successfully completed test (or loop or sweep of tests). The right side of
the screen displays the test results. The Results Tab shows the results of the most
recent DPT test or the results of a test selected from the Measurement History.
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Results Tab

Depending on the type of test (Standard or Reverse Recovery) and the
extractions selected (Extract Switching Characteristics, Extract Switching Locus,
Enable Screenshots, etc), the Results Tab shows the measured or calculated
results of the DPT test. These results include an oscilloscope capture, Gate
Charge, Test Parameters, etc.

Results
Selected Result 600V —350A > Selected Bxtractions 2023-04-20716-38-2

Oscilloscope Capture

AVAEL(V) w7 VESL(V) =7 VdSH (V) =[] 1dL (A) gL (A)

Oscilloscope Capture

=
=3

=
=

Figure13 Sample Oscilloscope Capture from the Results Tab

Selected Result

Shows the measured or calculated results of the DPT test. Note that you can
select one or more tests from the Measurement History tab, right click, select Load
Measurement(s)... to open the Results tab. Then click on the Selected Result down
arrow to select one of the test results.

Selected Extractions

Provides a list of the Run Extraction(s) you have performed. You can do multiple
extractions on one file; this list allows you to switch between the extractions.

Comment Field on each Results Page

Comments fields at the bottom of each Results page (Oscilloscope Capture, Gate
Charge, Signal Levels and Time, etc.) are automatically saved.
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Measurement History Tab

Starting with PDTO00A Control Software version 2022.321, all tests are recorded
and available in a Measurement History.

Measurement History Columns

System State Column

Test completed without errors.
Test completed but with a warning.

Errors occurred during the test execution or data extraction. Error
messages are recorded in the Measurement History.

Test aborted by user, message recorded in Measurement History.

No icons means that the selected test was done on a previous
version of the PDT0O00A Control software. These are not available
for Run Extraction(s)....

The other columns in the Measurement History table are taken directly from the
main test parameter screen.

You can reorder the columns by holding the left mouse key down on a column
head and sliding it to the position you want.

Using Filters

1 Click the Add Filter tab.This adds a filter menu to the screen. Click the down
arrow to open the list of filter types; scroll down for the complete list.

2 Click the down arrow next to Equals to select the type of filter to use.
3 Enter the parameter in the blank field.
4 Click Apply Filters.

For example, if you want a list of all measurements made at 200 volts or greater:

Measurement History

Voltage v | (GreaterOreEqual v | 200

Add Filter Remove selected Filter Apply Filters
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To remove a filter from the list, select the filter to remove (click at the far left, the
filter is highlighted when it is selected). Then click Remove selected Filter.

Click here to
hlghllght afilter Results Measurement History
to remove T :
SystemState v Equals v
Model v Equals v

Dut v Equals v

Reload Measurement History

Add Filter Remove selected Filter Apply Filters

Reload Measurement History

This reloads the complete Measurement History. For example, after you delete
one or more files or set and apply filters, then remove the filters, click Reload
Measurement History to get the complete list of tests.

Additional Features of the Measurement History

Click on any test to highlight it; right click to open the Context menu. Use the
Shift or Ctrl keys to select multiple tests.

Comments Rohm SCT2080KE#5 1/1

Load measurement(s) ...

Select Columns

Figure14 Measurement History Context Menu

Load Measurement(s)...

Select one or more tests from the Measurement History tab, right click to open
the context menu, select Load Measurement(s)... to open the Results tab. Then click
on the Selected Result down arrow to select one of the test results.
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Run Extraction(s)...

Run Extraction(s)... allows you to open previous DPT measurement results in the
Infinilum Offline PC-Based Oscilloscope Analysis Software. For example, you may
want to expand the Turn-0On / Turn-Off switching times on the oscilloscope
display or change the IEC 10% / 90% measurement points'. The Offline software
allows you to view, analyze, share, and document previously captured DPT
measurements.

To run extractions, the Infiniium Oscilloscope Offline software must be running
first; Run Extraction(s)... does not open or start the Infiniium Oscilloscope software.
Only one instance of the Infinilum can run at a time.

Run Extraction(s)... requires the PD1000A Control Software PD1021A
license AND the Keysight Infiniium Offline Software (/nfiniium
D90T0BSEO) license has everything required) is to be installed
and licensed on the host PC. If the PD1021A license is not
installed, Run Extraction(s)... is disabled.

Run Extraction(s)... is available only for Double-Pulse Tests run with
control software version 2022.321 (or later).

To use Run Extraction(s)...:

1 Start the Infiniium Oscilloscope Offline software on the same PC as the
PD1000A Control software.

2 In Measurement History view, right click on the DPT test you want to analyze.
3 Click on Run Extraction(s)....

4 The PD1000A Control software reruns the analysis and transfers the
measurement results to the Offline software.

A list of extractions you performed is available in the Results tab under Selected
Extractions. You can do multiple extractions on one file; this list allows you to
switch between the extractions.

It is beyond the scope of this manual to describe how to use the Infiniium Offline
PC-Based Oscilloscope Analysis Software. Refer to the Offline Software help file.

f For FET devices, measurements are defined according to IEC 60747-8. For IGBT devices, measurements are
defined according to IEC 60747-9. Refer to the PDT1000A help file for details.
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Select Columns

This allows you to select and add/delete columns from the Measurement History
View.

Change Model ID

The Model ID is part of the Output Directory path (see “Global Settings” on
page 39) for saving test measurement data. Changing the Model ID moves the
measurement on the hard disk to a new measurement path.

Right click the test that you want to change the Model ID. The context menu
opens with the model ID of the test you selected. Type in the new Model ID and
click Change.... The control software creates a new folder with the new Model ID
name.

Delete a Measurement from the Measurement History

To delete a test from the Measurement History, delete the measurement from the
output folder. The next time the Measurement History is loaded (or click Reload
Measurement History) the test does not appear in the Measurement History.
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Frequently Asked Questions

Can | set the di/dt rate?

The di/dt rate is used for Reverse Recover tests.The rate can be controlled in two
ways:

a You can increase Vgg to have a faster di/dt or decrease Vg for a slower
di/dt.

b You can increase the gate resistor value on the High-Side Gate Drive
module to decrease the di/dt or decrease the gate drive resistor value on
the High-Side Gate Drive module to increase the di/dt.

By controlling these two parameters, you can tune the di/dt for Reverse
Recovery to match the data sheet. For more information on di/dt and dv/dt, see
the PDTO00A help file.

How do | change the Gate Drive Resistor (Rg)?

The PD1550A DPT system provides different Gate Resistor Modules. Unlike the
PD1500, the same Gate Drive Modules are used for both high-Side and
Low-Side, only the Gate Resistor modules change.

PD1000-66550 No installed Gate Resistor®
PD1000-66551 0,0,0 Q Gate Resistor”
PD1000-66552 0,0,1.0 Q Gate Resistor?
PD1000-66553 0,0,2.2 Q Gate Resistor?
PD1000-66554 0,0,4.7 Q Gate Resistor?
PD1000-66555 0,0,10.0 Q Gate Resistor9
PD1000-66556 0,0,22.0 Q Gate Resistor9
PD1000-66557 0,0,100 Q Gate ResistorY
PD1000-66558 0,0,400 Q Gate ResistorY

Two modules are provided with each part number. Two modules of the same
resistance value are required for PD1550A

g See System Installation Manual for instructions on installing custom gate resistors on PD1000-66550 Gate
resistor modules. After installation, module requires calibration.

h For Gate Resistor value. the first two 0’s are the Rg oy and Rg g values. The third value (e.g., 1.0, 2.2, etc,) is
the shared resistor value. These Gate Resistor modules are tested and programmed.
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How are general electrical characteristics measured: General FET
characteristics, such as VF, Ir, and C are measured with the PDTO00A system

using the Keysight B1505A or B1506A. Reverse Recovery parameters are
measured with the PD1550A Double-Pulse Test Solution.

How is system discharge accomplished? Automatically, through a bleed
resistor in the test fixture.

High Voltage Detection? In the Rack and Safety Enclosure, there is a voltage

detection circuit that works with the interlock system. Additionally, the
Heinzinger High Voltage Power Supply (HVPS) displays the output voltage.
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PD1550A Double-Pulse Test System
Control Startup Guide

PD1550A System Calibration

In this chapter:
Initiate Calibration & Compensation Procedures  page 70
Required Equipment  page 71

The following PD1550A system calibration (AutoCal) steps are provided:
Initiate Calibration & Compensation Procedures  page 70
Low Frequency Compensation for the N2873A Probe  page
71
1 Oscilloscope Probe Offset Compensation  page 71
2 Low-Side Gate Voltage Source Calibration -- Vgs |
Output  page 77/
3 Low-Side Common Resistor Calibration -- Rcom . page
78
4 Low-Side Gate Resistance Calibration -- Rgon, L page 79
5 Low-Side Gate Resistance Calibration -- Rgorr,L  page
80
6 High-Side Gate Voltage Source Calibration -- Vgs H
Output  page 81
7 High-Side Common Resistor Calibration -- Rcompn  page

82
8 High-Side Gate Resistance Calibration -- Rgonn ~ page
83
9 High-Side Gate Resistance Calibration -- Rgorr page
84

10 Calibration Complete  page 85

Coaxial Shunt Resistor Characterization  page 86
Install the De-Embedding Transfer File on the
Oscilloscope  page 86

NOTE IMPORTANT: The calibration procedures in this chapter are for the
= Si/SiC DUT, Gate Drive modules and probes.

AV KEYSIGHT

There are several calibration-related procedures that should be performed
regularly. These procedures should be performed anytime the ambient
temperature changes +5 °C, anytime the oscilloscope probes or anything in the
test system are changed.

- Oscilloscope Probe Compensation
- DPT System Calibration
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- Coaxial Shunt Resistor Characterization & De-embedding. Characterization
should be performed annually. A De-embedding file will be available on
Keysight InfoLine and should be installed in the oscilloscope immediately
after characterization.

Additionally, a Full Calibration (also known as Service Calibration) is required
annually for the oscilloscope, 33512B Waveform Generator, Precision
Source/Measure Unit, and Heinzinger EVO Power Supply test instruments.

Initiate Calibration & Compensation Procedures

From the PD1000A Control Software, select the Double-Pulse Test Control tab.
From the Settings drop-down menu, select Calibration & Compensation. Be careful
to follow all instructions.

The PD1000A software reads the EEPROMS on the Gate Drive and Gate Drive
Resistor Modules.

Refer to the PD1000 Control Software Online help file for detailed calibration
information.

The following PD1550A system calibration (AutoCal) steps are provided:

1 Oscilloscope Probe Offset Compensation  page 71
2 Low-Side Gate Voltage Source Calibration -- Vgs |

Output  page 77
3 Low-Side Common Resistor Calibration -- Rcom L page 78
4 Low-Side Gate Resistance Calibration -- Rgon L page 79
5 Low-Side Gate Resistance Calibration -- Rgorr L page 80
6 High-Side Gate Voltage Source Calibration -- Vgs H

Output  page 81
7 High-Side Common Resistor Calibration -- Rcom H page 82
8 High-Side Gate Resistance Calibration -- Rgon H page 83
9 High-Side Gate Resistance Calibration -- Rgorr H page 84
10 Calibration Complete  page 85
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1 Oscilloscope Probe Offset Compensation

As the first step calibrating the Double-Pulse Test system, the oscilloscope
probes must be adjusted for low frequency compensation. For this, the N2873A
passive probes have built-in compensation RC divider networks. The Keysight
N2873A probe is used only with the Isolated Probe Unit.

Allow the oscilloscope and probes to warm up at ambient
temperature for a minimum of 60 minutes (1 hour) before
performing the adjustment.

Required Equipment

- Spring hook and ground clips for passive oscilloscope probes.

- Low Frequency Compensation trimmer/adjustment tools (small
non-metallic screwdriver).

Low Frequency Compensation for the N2873A Probe

Keysight Infiniium oscilloscopes have a square wave reference signal available on
the front panel to use for compensating the passive probes. Attach the spring
hook and ground clip to the probe and then to the square wave terminals.

1 Refer to the N2873A Probe User Guide
for instructions. A general description
and procedure can also be found on
page 5 (Hint #3) of the Keysight 8 Hints
for Better Scope Probing.

2 Connectthe probe to the oscilloscope’s
front-panel square wave terminals.

3 Use the supplied trimmer tool to adjust
the Low Frequency compensation to an
optimum sgquare wave response as
shown below.

4 Adjust so that the square wave on the oscilloscope screen looks square.

;
o b2l Pl B8 (B30 Y 5570 askrudll ool Bor B IR 2

o By ey mp T b-cdoi Lomell (2

Under Compensated Over Compensated Optimum
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DPOOOTA Settings in the Oscilloscope User Interface

After making hardware connections, perform the following steps in the Infiniium
oscilloscope software GUI to configure probe settings such as attenuation ratio
and DC offset and gain calibration. These settings are required to get accurate
measurement results.

Setting the Attenuation Mode

The probe supports four attenuation modes. An Infiniium oscilloscope
automatically switches the attenuation mode for the probe to the value
necessary to make the dynamic range of the probe greater than or equal to the
level required to measure the current input signal.

The automatic switching of probe’s attenuation also helps in preventing the
overvoltage condition on the probe.

The Attenuation Setting LED on the probe indicates the currently set attenuation.
You can also view the currently set attenuation in the Infiniium GUI’s Probe
Configuration dialog box as displayed below.

R A

Probe Res e Center - Lots of information about Probes

LESOUIT
) [ 2) 3 4
DPO001A | &3 No probe detected No probe detected No probe detected

Probe System

B External Scaling

OPOOOIA Probe

——

Probe System Characteristics Calibration Status
Bandwidth 400.0 MH2z
Resistance 10.0 MQ

Capacitance 2.0 pF Altenuation 100:1
Max Input +2.0 kv

Signal Range +200.0 V
Offset Range: +400.0 V

Atten/Offset 27 OCT 2019 18:02:47 Cal...

Skew No cal required Cal...

Figure1  Setting PDOOOTA Probe Attenuation
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Performing DC Offset and Gain Calibration

Probe gain (or attenuation ratio) correction adjusts the oscilloscope’s scaling
factors of the signal displayed on screen to properly match the correct DC
values. Perform the DC offset and gain calibration to remove any DPOOOTA offset
errors. The most common correction method for probes is the DC adjustment,
which entails the adjustment of probe gain and probe offset.

1 Inthe Probe Configuration dialog box, click the Cal... button next to Atten/Offset.

»r - Lots of information about Probes

o DPO001A ﬁ‘ No probe detected 3 No probe detected 4 No probe deted

Probe System

B External Scaling

o

Offast...

Probe System Characteristics Calibration Status

. —
Bandwidth 400.0 MHz Atten/Offset 27 OCGT 2019 18:02:47 (Cal...
Resistance 10.0 MQ
Capacitance 2.0 pF Attenuation 100:1
Max Input £2.0 kv Skew No cal required o7 b
Signal Range £200.0V

Offset Range: +400.0V Probe Reso

The Probe Calibration dialog box displays:
DC Offset/Gain Cal | 1

Connect the DP0O001A on Channel 1 to Probe Comp as shown below
using the provided clips.

DPOOO1A

Sh =
A = g

DIGITAL D18 DO

Start Cal...
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2 Ensure that the probe is connected to the oscilloscope as illustrated in the DC
Offset/Gain Cal dialog box.

3 Click the Start Cal... button to initiate calibration.
4 Follow the instructions displayed on the Infinilum GUI screens.

DPOO3TA Settings in the Oscilloscope User Interface

Not available, to be developed
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PD1550A System Calibration (AutoCal)

Calibration requires the B2902 Precision Source/Measure Unit (SMU) and the
following cables:

Qty. 2 Black Test Patch Lead, 0.64 mm Square Pin
Socket to 4 mm Stackable Banana Plug, 1 M.

Qty. 2 Red Test Patch Lead, 0.64 mm Square Pin Socket
to 4 mm Stackable Banana Plug, 1 M.

I\

Requirements

Perform the Oscilloscope Probe Offset Compensation first.

Remove the DUT module from the Interface Module before calibration.

The DUT module must be removed before beginning System
Calibration. The DUT module may be damaged if not removed.

- Remove both High-Side and Low-Side Gate Drive modules. Depending on
the calibration step, you will be instructed to re-install either the Low-Side
or the High-Side Gate Drive module.

- Install both High-Side and Low-Side Gate Resistor Modules that you want
calibrated on the Interface module.

- The rack and Safety Enclosure doors may be left open for calibration.

NOTE All test instruments must be warmed up for at least 60 minutes at
ambient temperature before starting the calibration procedure.

Failure to allow warm up may result in inaccurate calibration.

IMPORTANT: The following descriptions and illustrations show the
Keysight PD1550-66560 or PD1550-66561 Interface Modules.
With customization for different DUTs, your Interface Module will
be different. The basic instructions still apply.

NOTE

The Interface Module may remain unplugged from the Test Fixture
for these calibration procedures.

NOTE

Follow all on-screen instructions. Damage to the Test Module is
possible if instructions are not followed.
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Schematic for Gate Resistor Modules

PD1550A System Calibration (AutoCal)

The following schematic shows the calibration terminals on the Gate Resistor
modules.

-
- -
------

Kelvin Scurce
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2 Low-Side Gate Voltage Source Calibration -- Vg | Output PD1550A System Calibration

2 Low-Side Gate Voltage Source Calibration -- Vgg | Output

Calibrates voltage gain and offset for the Low-Side Gate Drive.

Hardware Setup:

- Remove the DUT module from the Interface Module before calibration.

- Install the Low-Side Gate Drive Module on the Interface Module.

- Install a low value resistance Low-Side Gate Resistance module (for example,
2.20).

- Install UDI cables on the Low-Side Gate Drive Module and Interface Module.

- Use ared calibration cable to connect the SMU red Force terminal to either of
the VG pins on the Low-Side of the Interface Module.

- Use a black calibration cable to connect the SMU black Force terminal to
either of the KS pins on the Low-Side of the Interface Module.

H|GH-SIDE
VGS/VGE

. HIGH-SIDE
@' GATE RES

To Low-Side
KS terminal

To Low-Side
VG terminal

N

Figure3  Low-Side Gate Voltage Source Calibration Connections

Procedure:  Click Start to perform the calibration and continue to next step.
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3 Low-Side Common Resistor Calibration -- Rgowm L

Hardware Setup:

Remove the DUT module from the Interface Module before calibration.
Remove the Low-Side Gate Drive Module from the Interface Module.
Install the Low-Side Gate Resistor Module that you want calibrated.
Install a UDI cable on the Interface Module.

Use two sets of calibration cables for a four-wire resistance measurement as
follows:

- Red cable from SMU Force to Low-Side COM terminal.
- Red cable from SMU Sense to Low-Side COM terminal.
- Black cable from SMU Force to Low-Side VG terminal.
- Black cable from SMU Sense to Low-Side VG terminal.

HIGH-SIDE

VGS/VGE

KS. ON OFF COM VG

To Low-Side
COM terminals

To Low-Side
VG terminals

Figure4  Low-Side Rcom Calibration Connections

Procedure:  Click Start to perform the calibration and continue to next step.
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4 Low-Side Gate Resistance Calibration -- Rgon L PD1550A System Calibration

4 Low-Side Gate Resistance Calibration -- Rgon L

NOTE IMPORTANT: Perform this calibration step only after performing:
3 Low-Side Common Resistor Calibration -- Rcom,L

Hardware Setup:

Remove the DUT module from the Interface Module before calibration.

Remove both High-Side and Low-Side Gate Drive Modules from the Interface
Module.

Install the Low-Side Gate Resistor Module that you want calibrated.

Install UDI cables on the Low-Side Gate Drive Module and Interface Module.
Use two sets of calibration cables for a four-wire resistance measurement :

- Red cable from SMU Force to Low-Side ON terminal.

- Red cable from SMU Sense to Low-Side ON terminal.

- Black cable from SMU Force to Low-Side VG terminal.

- Black cable from SMU Sense to Low-Side VG terminal.

H|GH-SIDE

VGS/VGE@
KS. ON OFF CO

To Low-Side
ON terminals

To Low-Side
VG terminals

Figure5 Low-Side Rg oy Calibration Connections

Procedure:  Click Start to perform the calibration and continue to next step.

Keysight PD1550A Control Software Guide 79



PD1550A System Calibration 5 Low-Side Gate Resistance Calibration -- Rgorr L

5 Low-Side Gate Resistance Calibration -- Rgorr, L

80

NOTE IMPORTANT: Perform this calibration step only after performing:

3 Low-Side Common Resistor Calibration -- Rcom.L

Hardware Setup:

Remove the DUT module from the Interface Module before calibration.

Remove both High-Side and Low-Side Gate Drive Modules from the Interface
Module.

Install the Low-Side Gate Resistor Module that you want calibrated.
Install UDI cables on the Low-Side Gate Drive Module and Interface Module.

Use two sets of calibration cables for a four-wire resistance measurement:

Red cable from SMU Force to Low-Side OFF terminal.

Red cable from SMU Sense to Low-Side OFF terminal.
Black cable from SMU Force to Low-Side VG terminal.
Black cable from SMU Sense to Low-Side VG terminal.

HIGH-SIDE ™\ ¢
\NWEE /Y "

To Low-Side
COM terminals

To Low-Side |
VG terminals

Figure6  Low-Side Rg opr Calibration Connections

Procedure:  Click Start to perform the calibration and continue to next step.
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6 High-Side Gate Voltage Source Calibration -- Vgg iy Output

Calibrates voltage gain and offset for the High-Side Gate Drive.

Hardware Setup:
- Remove the DUT module from the Interface Module before calibration.
- Install the High-Side Gate Drive Module.

- Install a High-Side Gate Resistance Module with a low resistance (for
example, 2.2 Q).

- Install UDI cables on the Low-Side Gate Drive Module and Interface Module.

- Use ared calibration cable to connect the SMU red Force terminal to either of
the VG pins on the High-Side of the Interface Module.

- Use a black calibration cable to connect the SMU black Force terminal to
either of the KS pins on the High-Side of the Interface Module.

To High-Side
KS terminal

VESIVEI L NN [ Hgﬁ,gg;gég To High-Side
b i VG terminal

KS. ON OFF COM VG

o~ LOW-S | DE
/IOE

Figure7  High-Side Gate Voltage Source Calibration Connections

Procedure:  Click Start to perform the calibration and continue to next step.
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/ High-Side Common Resistor Calibration -- Reom H

Hardware Setup:

To High-Side
COM terminals

HIGH-S | DE

( HIGH-S | DH
VGS/VGE \ VDS/VCE

LOW=S | DE
o~

Remove the DUT module from the Interface Module before calibration.
Remove the High-Side Gate Drive Module from the Interface Module.
Install the High-Side Gate Resistor Module that you want calibrated.
Install a UDI cable on the Interface Module.

Use two sets of calibration cables for a four-wire resistance measurement as
follows:

- Red cable from SMU Force to High-Side COM terminal.
- Red cable from SMU Sense to High-Side COM terminal.
- Black cable from SMU Force to High-Side VG terminal.
- Black cable from SMU Sense to High-Side VG terminal.

To High-Side
VG terminals

'S L]
o . LOW-SIDE
& GATE RES

Vs <

,@

Figure8 High-Side Rconm Calibration Connections

Procedure:  Click Start to perform the calibration and continue to next step.
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8 High-Side Gate Resistance Calibration -- Rgon H PD1550A System Calibration

8 High-Side Gate Resistance Calibration -- Rgon 1
IMPORTANT: Perform this calibration step only after performing:
NOTE 7 High-Side Common Resistor Calibration -- Rcom

Hardware Setup:
- Remove the DUT module from the Interface Module before calibration.

- Remove both High-Side and Low-Side Gate Drive Modules from the Interface
Module.

- Install the High-Side Gate Resistor Module that you want calibrated.
- Install UDI cables on the Low-Side Gate Drive Module and Interface Module.
- Use two sets of calibration cables for a four-wire resistance measurement:

- Red cable from SMU Force to High-Side ON terminal.

- Red cable from SMU Sense to High-Side ON terminal.

- Black cable from SMU Force to High-Side VG terminal.

- Black cable from SMU Sense to High-Side VG terminal.

To High-Side
ON terminals

/ .
chg SlgE \ HiG
vc /vcé ) [ VDS/VCE

- LW\, To High-Side

ol OFF COM v
VG terminals

Figure9  High-Side Rg oy Calibration Connections

Procedure:  Click Start to perform the calibration and continue to next step.
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9 High-Side Gate Resistance Calibration -- Rgorr H

9 High-Side Gate Resistance Calibration -- Rgorr 4

84

IMPORTANT: Perform this calibration step only after performing:
7 High-Side Common Resistor Calibration -- Rcom H

Hardware Setup:

Remove the DUT module from the Interface Module before calibration.

Remove both High-Side and Low-Side Gate Drive Modules from the Interface

Module.

Install the High-Side Gate Resistor Module that you want calibrated.
Install UDI cables on the Low-Side Gate Drive Module and Interface Module.

Use two sets of calibration cables for a four-wire resistance measurement:

- Red cable from SMU Force to High-Side OFF terminal.

- Red cable from SMU Sense to High-Side OFF terminal.
- Black cable from SMU Force to High-Side VG terminal.
- Black cable from SMU Sense to High-Side VG terminal.

To High-Side
OFF terminals

HIGH-SIDE

[
\ ! s
VGS/VGE £ \ e s
)| TS

To High-Side
VG terminals

* mmen
LOW-SIDE
GATE RES

Figure10 High-Side Rg o Calibration Connections

Procedure:  Click Start to perform the calibration and continue to next step.
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10 Calibration Complete
Click Exit to complete the Calibration & Compensation process.

After Calibration, remove all test cables from the Interface Module and reconnect
all oscilloscope probes to the Interface Module.
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Coaxial Shunt Resistor Characterization

There is no separate calibration for the PD1550-61901 50 mQ and the
PD1550-61902 5 mQ Coaxial Shunt Resistors. The De-embedding
characterization file installed in the Oscilloscope provides the necessary

accuracy.
_ The PD1550-61901 and PD1550-61902 Coaxial Shunts should be
NOTE removed from the DUT Test Module and shipped to a Keysight

Service Center for characterization. This should be done annually.

This creates the latest characterization .tf2 file. After the shunt is characterized,
Keysight returns the shunt to you. Download the file from the Keysight Service
Portal website and install it in the oscilloscope.

Install the De-Embedding Transfer File on the Oscilloscope

1 From the temporary location where you unzipped the de-embedding file, copy
the .tf2 file to the Oscilloscope. Place it in the folder:
C:\Users\ Public\Documents\Infiniium\Filters.

On the Oscilloscope, the file path will show as:
NOTE C:\Users\Public\Public Documents\Infiniium\Filters. However, this is
an alias path. Use the path: C:\Users\Public\Documents\Infiniium\

Filters in the Shunt Settings De-embedding File path in the
Control Software.

2 |nthe PD1000A Control Software, type the .tf2 file name into the Double-Pulse
Measurement Control > Settings > Instrument Configuration > De-embedding File
field. For new PD1550A systems, the de-embedding file was installed in the
oscilloscope at the factory with the file name:

MY5840xxxx.tf2

where xxxx is the serial number labeled on the shunt itself.

NOTE The oscilloscope channel you specify for the Output Current Ip/Ic in

the DPT Control Software Hardware Configuration screen is the
channel that the Coaxial Shunt De-embedding is applied to.
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A PD1550A System Specifications

Introduction to PD1550A Specification

All PDT500A documentation and individual instrument documentation are
available on-line. Refer to the individual Keysight instrument data sheets, user
guides and help files for the latest specifications, operation, and use instructions
as well as specific warranty and support information.

www.keysight.com/find/PD1550A (for general product information
including the PD1550 A data sheet, PD1000A Control Software, etc.)

www.keysight.com/find/MXRTO8A Infiniium MXR-Series Oscilloscope
For the full list of specifications and characteristics, see the Data Sheet,

www.keysight.com/find/33512B Waveform Generator.

For the full list of specifications and characteristics, see the Data Sheet,
literature number 5992-2572, at:
(http://literature.cdn.keysight.com/litweb/pdf/5992-2572EN.pdf)

www.keysight.com/find/B2902B Precision Source/Measure Unit

For the full list of specifications and characteristics, see the Data Sheet,
literature number 5990-7009, at:
(http://literature.cdn.keysight.com/litweb/pdf/5990-7009EN. pdf).

www.heinzinger EVO High Voltage Power Supply

AN KEYSIGHT
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PD1550A System Specifications

Introduction to PD1550A Specification

Tested Parameters®?

Test Parameter/Characteristics Symbol
Double-Pulse Test Turn-on delay time td(on)
Turn-off delay time td(off)
Rise time tr
Fall time tf
Turn-on time ton
Turn-off time toff
Turn-on energy e(on)
Turn-off energy e(off)
di/dt di/dt
dv/dt dv/dt
On-resistance Rds(on)
Switching Characteristics Idvs.t
Vdsvs. t
Vgsvs.t
Igvs.t
evs.t
Switching locus Id vs. Vds®
Reverse Recovery Reverse recovery current rise time ta
Reverse recovery current fall time tb
Reverse recovery time trr=ta+th
Reverse recovery charge Qrr
Reverse recovery energy Err
Maximum reverse recovery current Irr
Reverse recovery current characteristics Idvs.t
Gate Charge® Total gate charge Qg
Threshold Gate Charge Qgs(th)
Plateau gate charge Qgs(pl)
Gate drain charge Qqgd
Gate charge curve Vgsvs. t
Multiple Tests Derived output characteristics Id vs. Vd©

a Based on standards such as I[EC 60747 and JESD24 Standards. Other standards methods available in PD1000A software.
b Long off time leads to significant inductor current. This leads to limitations of parameter extraction.
¢ Quality of the characteristic depends on the cleanliness of measured switching characteristics.

d Gate Charge parameter extraction requires gate current monitorin% The quality of gate charge parameters depends on

smoothness of measured curve. High Gate Resistance (e.g., 100 Ohms or larger) is recommended.
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PD1550A System Specifications

Category Type ltem Specification
Electrical General Sample Rate 16 Gsa/s
Sampling Accuracy 8 ppb + 75 ppb/year
Deskew Accuracy 200 ps (typical)
Drain/ DC Source Maximum Voltage 1360 V2
Collector Minimum Voltage 300 VP
Channel -
Maximum Current 1000 A°
Minimum Current 50 Ad
Voltage Programming Resolution 23 mV
Measure  Voltage Accuracy 2% of range (typical)
Current Accuracy 4% of range (typical)
AC Measure  Voltage Probe Bandwidth 400 MHz
Current Shunt Bandwidth 200 MHz (typical)
(compensated)
Voltage transition time <10 ns (depends on DUT
response and Rg)
Gate DC Source High Level Max / Min Voltage 28vV/0V
Low Level Max / Min Voltage ov/-28V

Voltage Resolution

< 0.1V (typical)

Maximum Current

10 A (sink and source)

Measure  Voltage Accuracy 2% of range (typical)
Current Accuracy 4% of range (typical)
AC Source Timing Resolution / Accuracy 100 ps /200 ps
Typical Tst pulse width 10 to 200 ps
Minimum Pulse width (1st Pulse) 1 us®
Maximum Off-Time between 1st 25 pisk
and 2nd Pulse
Minimum Off-Time between 1st 1 us®
and 2nd Pulse
Maximum Pulse Width (2nd 25 ps
Pulse)
Minimum Pulse Width (2nd Pulse) 1 us?
Measure  Voltage Probe Bandwidth 200 MHz
Current Probe Bandwidth 200 MHz

a Maximum supply voltage 1.36 kV; capable of characterizing 650V, 1.2 kV, and 1.7 kV rated devices.

b This is the minimum voltage; at this voltage the system can reach 1000 A.
¢ First (159 pulse - current after 2" pulse must not exceed 1100 A.

d Lower current values result in less accuracy.

e Lower values may be possible, but are not recommended nor tested.

f Large values for Off-Time lead to significant loss of inductor current. This leads to limitations of parameter extraction.

Keysight PD1550A Control Software Guide
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Introduction to PD1550A Specification

g Second pulse width must be selected so that the maximum system current is not exceeded

Specifications (continued)

Electrical Modular Components Load Inductors 25,100, and 600 pH
DC-Link Capacitor TBD
DUT Discreet Devices MOSFET, IGBT
Silicon and SiC
62 mm modules, custom?
System Safety Enclosure Size - without signal lamp 125 cm (W) x 103 cm (D) x 174 cm (H)
Size - with signal lamp 125 ¢m (W) x 103 ¢cm (D) x 205 cm (H)
Weight - complete system ~324 kg
Environmental Operating Temperature 20°Cto30°C
Operating Humidity 50% to 70% RH, non-condensing
Operating Altitude UPTO 2000 M
Warm-up Time 1 hour
Storage Temperature 0to 40 °C
Line Power Voltage MAX 12A/200-240V/2800W/50/60Hz
Power Consumption (typical) ~ TBDP
Power Consumption (max) 2.7 kW
Protection and Safety Emergency Off Switch (EMO)
Maximum energy in system TBD
Lock > 42 V (typical)
Open Hood Detection High voltage disconnect
DC-Link capacitor discharged
Over-temperature Shutdown > 50 °C (typical)
Interface LAN 10/100/1000 Base-T Ethernet

a For custom modules, please contact Keysight.

b Without heater / heater-cooler accessory.

c Safety doors cannot be opened when >42 V is present in the system.

0
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How to use this Specification Appendix

This document contains technical specifications for all manufacturing versions of
thePD1500A Dynamic Power Device Analyzer/Double-Pulse Tester.
Specifications published in the data sheet apply only to the currently shipping
version of the equipment.

If a specification only applies to a certain manufacturing version of the
equipment, itisindicated in this document. Such changes are usually designated
by a serial number break. For example, you might see a table indicating the
specification for equipment with “Serial Number TW51150212 and earlier”
accompanied with another column with “Serial Number TW51160201 and later.”
indicating that the equipment with serial number TW51160201 and greater use
the new specification.

Technical Specification and Characteristics

- Specifications describe the warranted performance and include guard
bands to account for the expected statistical performance distribution,
measurement uncertainties, and changes in performance due to
environmental conditions. All specifications and characteristics apply over
the operating environment outlined in the “Environmental and Regulatory”
section. In addition, the following conditions must be met:

-- Allinstruments are within their calibration cycle.

-- All instruments have been stored for a minimum of 1 hour within the
operating temperature range prior to turn-on and after a 60-minute
warm-up period.

- Characteristics describe product performance that is useful in the
application of the product, but that is not covered by the product warranty.
Characteristics are often referred to as Typical or Nominal values.

- Typical describes expected performance of an average unit when operated
over a 20 to 30 °C temperature range. Typical performance is not
warranted. All instruments must be within their calibration cycle .

- Nominal describes representative performance that is useful in the
application of the product when operated over a 20 °C to 30 °C
temperature range. Nominal performance is not warranted.

Additional information

- Any graphs contain measured data from multiple units at room
temperature and are representative of product performance within the
controlled temperature range unless otherwise noted.

- The data contained in this document is subject to change.
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B Usingthe INTEST Heater

IMPORTANT: InTEST (Sigma Solutions) Thermal Solutions? heaters and controller
are not available from Keysight and must be purchased directly from InTEST
Thermal Solutions.

Two pieces of equipment are required: the Heater Control Unit (Watlow) and a

temperature plate. Select from the list below and order directly from InNTEST. The
Controller and Heating plate is for heating the Device under Test (DUT) only, it

does not provide cooling.

InTEST (Sigma Systems) Part Number Description

1.001.520-Controller EZ Zone Heater Control unit only, no heater plate
1.001.561-HP61 Small Plate only (no controller), 6.9 cm x 8.9 cm
1.001.486-HP168 Medium Plate only (no controller), 18.2cm x 9.2 cm
1.001.562-HP448 Large Plate only, (no controller) 28 cm x 16 cm
XHP61PMKEY01 Includes Heater Control unit and small plate
XHP168PMKEY01 Includes Heater Control unit and medium plate
XHP448PMKEY01 Includes Heater Control unit and large plate

Figure 11 InTEST (Watlow) Controller Unit in Rack Panel and Heating Plate

a See https://www.intestthermal.com/home. Select Product Brands, then Sigma Systems, then Platforms /

A KEYSIGHT ™=
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Using the INTEST Heater

NOTE The Controller Unit comes prewired with the Failsafe switch and

heating plate connector. For detailed display information for the
Controller Unit, refer to the Watlow EZ-Zone User’s Guide
provided with the controller.

1 Connect the heating plate to the multi-pin connector on the front of the
control unit rack mount panel.

2 Place the heating plate on top of the lift table but under the DUT module.

Interface Module

62 mm DUT
Module

Heating Plate

Lift Table

Figure12 Heating Plate on the Lift Table Supporting the DUT Module.

3 Adjust the Lift Table to support the weight of the Heating Plate, the DUT
module, and the Interface module.

4 Pluginthe PD1550A system and turn it on. Press the Reset button on the front
of the PD1550A system. The Watlow Control Unit should turn on.

5 Specify the desired test temperature and Temperature Control Settings in the
PD1000A Control Software -- NOT on the Watlow EZ-Zone Controller.
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Watlow Controller Turn-on Sequence

WATLOW  EZ-ZONE®
Controller = s

Firmyvare : , ': '-, ’-’
Version version B L'.L, L'
PM Controller '-' ,.,

U

WATLOW ~ EZ-ZONE® a
Temperature of .' '_,,
the Heating Plate ‘
(at start-up, ,: ,-' 'C . o0 T\

generally the

ambient I '-
temperature) 11
® 09
Temperature %
Setting

Figure13 Watlow Controller Turn-on Sequence

Set the test temperature(s) in the PD1000A Control Software. Do
Not use the Watlow EZ-ZONE to set test temperatures, set points,
alarms, etc.
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Current Temperature of S e
Hotplate WATLOW — EZ-ZONE®

- 4
10 .
Hotplate temperature
setting

Display flashes indicating
that Hotplate temperature is
changing

Figure 14 Watlow Controller set for 100 °C, currently reading 75 °C
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HPB1 Small Plate

Distance from work surface
to outside of plate enclosure

Cord length
400 mm

117 mm

pu—

Figure15 HP-61 Small Heating Plate (not to scale)

(4) X M3x0.5 Helicoil
Insert 2 dia. (evenly spaced)

}<77mm
7 =

£
S
3
O |
90 mm - /

Figure16 HP-61 Heating Surface Hole Pattern (not drawn to scale)
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HP168 Medium Plate

Distance from work surface
to outside of plate enclosure

~7 mm

Cord length
400 mm

|4/'230 "

Figure17 HP-168 Medium Heating Plate (not to scale)
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Figure18 HP-168 Heating Surface Hole Pattern (not drawn to scale)
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HP448 Large Plate

Distance from work surface
to outside of plate enclosure
~7 mm

Cord length
400 mm

|4/330 "

Figure19 HP-448 Large Heating Plate (not to scale)
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Figure20 HP-448 Heating Surface Hole Pattern (not drawn to scale)
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C  Update PD1550A Firmware

Use the following procedure to update the firmware in the PD1550A Control Unit
and the Safety Unit. To prepare for this procedure, you must first download the
firmware updates (*.bin files) to your local PC drive.

There should be two firmware update files, one for the Control unit and one for
the Safety Unit. The file names will be in the form:

- PD1550A _CTRL_1.x.xx.bin for the PD1550A Control Unit
- PDT550A_SAFETY_1 .x.xx.bin for the PD1550A Safety Unit

Only one can be updated at a time.

Be sure to execute the Firmware Update procedure only under
conditions or reliable power and I/0 connectivity to the PD1550A.
For example, do not update the firmware with an intermittent LAN
connection, a loose power cord, or during a thunderstorm that
may interrupt power. Loss of power or connectivity may cause the
firmware update to fail, possibly leading to instrument
inoperability.

|dentify Current Version of Firmware

In the PDTO00A Control Software:

1 Select the Double-Pulse Test Control tab.

2 Click on the Settings icon at the top of the screen.

3 Select Hardware Configuration for Double-Pulse Test Control.
4 Make certain the PDT0O0OA is connected to the PD1550A system.
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5 Select the Hardware Configuration > DPT System PD1550A tab to open the
following dialog.

| DPT System PD1550A
Check Button to
DPT System Selection ve rlfy
Double Pulse System PD1550A communication
IP Address  169.254.15.154 With test
instruments.

Instrument Connections

Oscilloscope VISA Address = TCPIP0::169.254.15.154::hislip0:INSTR

Isolated Probe Unit for High-Side Vgs Service Socket 169.254.15.154:5010

Control Unit VISA-Address = TCPIP0::169.254.15.154::5001::SOCKET

Safety Unit VISA Address = TCPIP0::169.254.15.154::5000::SOCKET

Waveform Generator VISA Address = TCPIP0::169.254.15.154::5002::SOCKET
Power Supply VISA Address  TCPIP0::169.254.15.154::5003::SOCKET

Source/Measure Unit VISA Address = TCPIP0::169.254.15.154::5004:SOCKET

6 Click the Check button to verify that the Control software can communicate
with all of the DPT system instruments. After a few moments, all of the
addresses should have a green bar and the Control Unit and Safety Unit serial
number and firmware code appears:

DPT System PD15504

DPT System Selection
Double Pulse System
IP Address
Instrument Connections
Oscilloscope VISA Address  TCPIPD:169.254.15.154: hislipetINSTR
Check OK:- KEYSIGHT TECHNOLOGIES MXR608A MY61310117,11.40.00202 valid

Isolated Probe Unit for High-Side Vgs Service Socket | 169.254,15.154:5010

pight Isalated Probe Unit,4.0.13, Device OK: CS548 SN#-IV10159

Cantral Unit VISA Address = TCPIPD:169.254.15.154::5001::50CKET

Check OK: Keysight Technologies,PD 5504 20,MY50030005 1 4 2402 vaiid

Safety Unit VISA Address | TORIPDZ169.254,15,154; 5000 SOCKET
Check DK: Keysight Technologies PD1550A-30,, 4.24-02 valid

Wavelormn Generator VISA Address — TCRIPD: 160254 15154 SOCKET
Check OK: Agilent Technolo 5128 MY59003086,5.02-3.15-2.00-58.00

Power Supply VISA Address  TCPIPD:-169.254.15.154:5003::50CKET
Check OK: Heinzinger,00 210 113 5404116135,P001.007

Source/Measure Unit VISA Address  TCPIPO:169.254.15.154:5004:50CKET
Check OK: Keysight Technologies B29028.MY60440168,5.0.2029.1911

If any or all of them are red, it indicates a failure to communicate.
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When selecting the Check button, *IDN? is sent to all the test instruments in the
system. If this is successful the instrument address turns green. Additionally, for
the Test Fixture, Control Unit, and Safety Unit, the complete *IDN? response
appears. This includes the serial number and firmware version.

The full identification string documentation for the *IDN? response format is:
Keysight Technologies,PD1000A,<serial number>,<firmware revision codes>
Atypical return is:
Keysight Technologies,PD1550A-20,MY600R295,A.XX.YY-01-02
where the revision codes are in the form:

AXX = major firmware revision
.YY = minor firmware revision
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Firmware Update Process
The firmware update utility is included as part of the PDT0O00A Control Software.
1 Click on the Settings icon at the top of the screen.
2 Select Firmware Update from the drop-down menu.

3 This opens the firmware update utility..

Browse to the location
where you saved the
new firmware update
file(s)

Firmware File

Version Description

Supported Model

The VISA address of the
Control Unit or the
Safety Unit
automatically appears

Supported Instrument

Update Method

4 Use the Browse button in the utility to browse to the location where you saved
the new firmware file. Select the file.
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5 The new Firmware version and the address of the Control Unit or the Safety
unit ap

F:\PD1550A_CTRL_1.4.24.bin

Version Description
14.24 Copyright (c)2020-2023 Keysight Technologies

Supported Model
PD1550A-20

Supported Instrument

Control Unit

&) Direct Connect

VISA Address = TCPIP0:169.254.15.154::5001::SOCKET

6 Click the Update button in the Firmware utility.

When the utility finishes updating the firmware, the Test Fixture automatically
reboots.
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D SMA Connector Care & Connection

Good connections are essential for accurate calibrations and measurements and
require a skilled operator. The most common cause of measurement error is poor
connections. The following information is for use when connecting the two
Waveform Generator cables to the DPT Test Fixture and when connecting the
BNC-SMA cable to the PD1000-60002 Protection Probe. IMPORTANT: proper
connection can help prevent ringing during a DPT test.

SMA connectors mate with 2.92 and 3.5 mm connectors. However, a damaged
SMA connector, or a used SMA connector with a slightly bent pin can destroy a
2.92 or 3.5 mm connector. In SMA connectors, the center pin connects first,
before the threads. If an SMA pin is bent or off-center for any reason, then the pin
will make contact with the 2.92/3.5 mm female contacts which are unsupported
as an air dielectric is used, and the female contact may be pushed out of place.

1 Ground yourself and all devices. Wear a grounded wrist strap and work on a
grounded, conductive table mat.

2 Visually inspect the connectors. If necessary, clean the connectors.

3 Carefully align the connectors. As you make the actual connection, be sure
the connectors align perfectly.

4 Push the connectors straight together. Do not twist or screw the connectors
together.

5 Engage the connector nut (of the connector with the retracted sleeve) over
the threads of the other connector (the connector with the extended sleeve).
Turn only the connector nut. Let the connector nut pull the two connectors
straight together.

6 Do not over tighten this connection. A connection in which the outer
conductors make gentle contact at all points on both mating surfaces is
sufficient. Very light finger pressure is enough to accomplish this.

7 Make sure the connectors are properly supported. Relieve any side pressure
on the connection from long or heavy devices or cables.

8 Torque the connection according to the procedures described below.
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Final Connection Using a Torque Wrench

Using a torque wrench guarantees the connection is not too tight, preventing
possible connector damage. It also guarantees that all connections are equally
tight. Prevent the rotation of anything other than the connector nut that you are
tightening.

Use a Keysight 8710-1582, 0.56N-m (5 lb-in) 5/16 inch break-over torque
wrench to make a final connection. A Torque wrench is supplied as part of the
PD1550A Accessory Kit.

8710-1765 £ "
Figure21 Keysight 8710-1582 SMA Torque Wrench
NOTE The Keysight 8710-1582, 5 Ib-in Torque Wrench is a precision
instrument and should be treated and maintained like a measuring

instrument.

1 Turn the connector nut. This may be possible to do by hand if one of the
connectors is fixed (as on a test port). However, it is recommended that you
use a second open-end wrench to keep the body of the device from turning.

2 Position both wrenches within 90 degrees of each other before applying force.
Wrenches opposing each other (greater than 90 degrees apart) will cause a
lifting action that can misalign and stress the connections of the device
involved. This is especially true when several devices are connected together.
Refer to the following figure.

Hold this
wrench

Correct method Incorrect method
(reduces lift on connection) (too much lift on connection)

Figure22 \Wrench Positions
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3 Hold the torque wrench lightly, at the end of the handle only (beyond the
groove). See the following figure.

Torquing Direction

Stop when handle begins to yield

Figure23 Using the Torque Wrench

4 Apply force downward to the wrench handle. This applies torque to the
connection through the wrench. Do not hold the wrench so tightly that you
push the handle straight down along its length rather than pivoting it,
otherwise you apply an unknown amount of torque.

You don’t have to fully break the handle of the torque wrench to
reach the specified torque; doing so can cause the handle to kick
back and loosen the connection. Any give at all in the handle is
sufficient torque.

5 Tighten the connection just to the torque wrench break point. The wrench
handle gives way at its internal pivot point. Do not tighten the connection
further.

Separating Connections

To avoid lateral (bending) force on the connector mating plane surfaces, always
support the devices and connections.

Do not turn the device body. Only turn the connector nut. Damage
to the center conductor can occur if the device body is twisted.

1 Use an open-end wrench or spanner wrench to prevent the device body from
turning.

2 Use another open-end wrench or the torque wrench to loosen the connector
nut.

3 Complete the separation by hand, turning only the connector nut.

4 Pull the connectors straight apart without twisting, rocking, or bending.
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Inspect and Clean Connectors

Clean connector interfaces prolong connector life and produce more accurate
and repeatable measurements. When using SMA female connectors, pay special
attention to the contact fingers on the female center conductor. These can be
bent or broken, and damage to them is not always easy to see. A connector with
damaged contact fingers will not make good electrical contact and must be
repaired or replaced.

Inspect each connector to make sure that no particles or residue are present.

Connector Cleaning

Always use protective eye-wear when using compressed air or
nitrogen.

Keep isopropyl alcohol away from heat, sparks, and flame.
Store in a tightly closed container. Isopropyl alcohol is
extremely flammable. In case of fire, use alcohol foam, dry
chemical, or carbon dioxide; water may be ineffective.

Use isopropyl alcohol with adequate ventilation and avoid
contact with eyes, skin, and clothing. It causes skin
irritation, may cause eye damage, and is harmful if
swallowed or inhaled. It may be harmful if absorbed
through the skin.

Wash thoroughly after handling. In case of spill, soak up
with sand or earth. Flush spill area with water.

Dispose of isopropyl alcohol in accordance with all
applicable federal, state, and local environmental
regulation.

- Use compressed air to loosen particles on the connector mating plane
surfaces.

- Apply a small amount of isopropyl alcohol to a lint-free swab. Clean the
connector threads. Let the alcohol evaporate, then blow the threads dry
with a gentle stream of clean, low-pressure compressed air or nitrogen.
Always completely dry a connector before you reassemble or use it.
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