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Instruments and Accessories used in this DEMO

® Agilent B1505A Power Device Analyzer / Curve Tracer

1XHVSMU (B1513A)  High Voltage SMU
1XHCSMU (B1512A)  High Current SMU

2 XHPSMU (B1510A)  High Power SMU

1 XMFCMU (B1520A)  Multi-Frequency CMU

« HPSMU @@ %o © Agilent N1259A High Power Test Fixture

B1505A Modules

Agilent N1259A

16493T HV Triax

16493T HCSMU Cable

Opt 020 High Voltage Biass Tee

Opt 300 Module Selector

Opt 010 Inline package socket module (3 pin)

Opt 022 100 kOhm R-Box

Opt 033 1 kOhm R-Box

(10 X Test leads, 2 X SHV cables and SHV-Banana adapt-
ers are including in the N1259A)

® C(Cables

1X16493S HCSMU Cable

1 X 16493T HV Triax Cable

4 X 16494A Triax Cable
1X16493L GNDU Cable

1 X N1300A CMU Cable

1 X16493J Interlock Cable
1X 16493G Digital 1/0 Cable

16493J Interlock Cable 16493G Digital /0 Cable



Demo Devices
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AREFHEDLabTIEL FRLT A RO EEATVET,

Power MOS FET

2SK3745LS
® BVdss: >1500V (ID=1mA, Vgs=0V)
® ldss: <100 A (Vds=1200V, Vgs=0V)
® Igss: <10 pA (Vgs=10V, Vds=0V)
® \Vgs(off): 25-35V (Vds=10V, Id=1mA)
e |yfs]: >0.7S,typ. 1.4S (Vds=20V, Id=1A)
® Rds(on): <12Q typ. 10Q (Id=1A, Vgs=10V)
@ Ciss: typ. 380 pF (Vds=30V, f=1MHz)
® Coss: typ. 70 pF (Vds=30V, f=1MHz)
® C(rss: typ. 40 pF (Vds=30V, f=1MHz)

Power Bipolar Junction Transistor

MJL4281AG
® Vce(sus): 350 V (lc=50 mA, Ib=0A)
® |ceo: 100 pA (Vce=200V, 1b=0A)
® Icho: 50 pA (Vcb=350V, le=0A)
® lebo: 5 uA (Veb=5V, Ic=0A)
e hFE: 80 -250 (le=0.1-5A, Vce=5V)
® Vce(sat): <1V (lc=8 A, I1b=0.8 A)
® Vbe(sat): <1.4V (lc=8 A, I1b=0.8 A)
® Vbe(on): <15V (lc=8 A, Vce=bV)
e Cob: typ. 600 pF (Veb=10V, le=0, f=1 MHz)



Agilent B1505A Power Device Analyzer / Curve Tracer

Agilent B1505A Power Device/Curve Tracer

HPSMU Output and Measuremeni Ranges
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HOSMU Output and Measurement Ranges
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Agilent B1505SA /XU —F NARTFF44%
71— "e—H L, B O RT —F S 2AWE
\Z fix JiE 72 ) E #% T 97, B1505A 1 Microsoft
Windows | CHEj<EasyEXPERTY 7+ =7 T
ayhr— LENTEY, IfHOEY 2— /LA
2y "3 HVET, BISOSATITILL FOEY 2 —
RSP R—=RESET,

B1510A High Power SMU
B1512A High Current SMU
B1513A High Voltage SMU
B1520A Multi Frequency CMU

0 S OV E o> #E - 76 i &t PR UL [/l X — 2 D
Bz T B <IEEN,

FE72. BIS0SAD LV FEM 7216 W IZD W T,
BI50SAZ—H — XA REZTEIIZEN,

HVSMU Output and Measurement Ranges

Current (mA)

8

-3000 1500

Valtage (V)

1500 3000




Agilet N1259A Power Device Test Fixture

N1259A Opt 020, 022 and 300

Module Selector

B1505A

HPSMU
Force
Sense
Circuit Common

HVSMU
Force
Circuit Common

HCSMU
High Force
High Sense
Low Force
Low Sense

Circuit Common

‘ope!

—~0

—3—0O

High Force () S0

High sense Or O~0
Low Force ()
Low Sense O

Digital IO cable

{For control SWs)

GNDU
Force
Sense
Circuit Common

—

\Y4

Block Diagram of the Module Selector

Agilent N1259A /NU —F NART 4 AF ¥
X BRDO Ny =V INTNT =T N AD
W B i 707 AL Lo THRVET,
N1259A 1£3000 V / 20 Affit/EPEREZ FF>—
I —RENTNEBEARICED, @V E
TMERBEZ AL CVET,

ZOTFTETIL, A7 2022, 033, 020, 3001)
TDONI259AT 4V AF ¥ FHNET,

A7 ar022, 0331FFNEN1 kQK N, 1 M
QO P T, DUT T /SA AD IR DA A
WET,

F 7 a 02012 CVHE M & B/ S AT A Tee
T9, MECMUSHVSMUZ LA B HEDLZEIC
&0, 300V deETOEEFFHIZIBVT, JEHK
¥ 10 kHz to 1| MHz CCVRITEZEITHIZ
MWTEET,

472 3001 XHPSMU, HVSMU, HCSMU
PN Z A5 a— Ll 7% T, DUTT A
AASOE A BENICEIV X HZ LN TEE
9, £72, HCSMU ~ D U & — > X 2 g Y
GNDUEDHEEREBITWE T, LDOKNTEY 22—
L IEOT a7 KT,

2 HVSMUSE HIKF O 1 771X High Sense
Nz 718 E 9, High Forcelt 771Z0pent 72
NEd,



Connections for the Demo

/ B1505AE ® \

N1259A &

Total connection setup for the demo.

T EDRIIBISOSA/NT —FT NNA AT T AL NI1259ANT —F /3 A
AT ARNT AT AT Y MO —7 Ve LEd, UIEOEGITT AN 7«
JAFXYHNOIHTERETE, ZORMEERTHLEIIHVEE A,

1. 16493G Digital /O CablezB1505A®Digital /O %7 %L N1259A
? Digital /O= R X [WIHEfEL 7,

o) il I ‘
s
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¥
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2. 16493] Interlock CableZ . B1505A® Interlockzt %74 & N1259AD
Interlock = %7 #IZHEE L £77,

'® =y

3. 16493L GNDU Cable #., B1505A ® GNDU = %7 % & NI1259A
GNDU2= =7 #(Module selector Input) [ IZ#EHi L £7°,

4, TR D 16494A Triax Cablesz ., B1505SA® T | D HPSMU(SMU1)
ForelSense =T X7 %L NI1259A DHPSMU3 Foret Sense =T R7H
(Module selector input) FIZ#EE L £7,

. DD w

smMuz

nnnnn

®®,

@
S — T

W 2 Croramnen
R T vt - & .

¢@) o |
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5. T ARD16494A Triax Cables% . B1505A D Al D HPSMU(SMU2)
Fore&Sense =t %27 %L N1259A ®OHPSMU3 Foret Sense =2 7 &
(Module selector input) fEICHEEREL £,

O O N Y

®wa
Ay W
] L
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6. NI1300A CMU CableZ%. BI5S05AMDB1520A CMU=ZI 74 & N1259A
® MF CMU Input (Heur, Hpot, Leur, Lpot) = 17 Z I HE L £,

7. 16493S HCSMU Cable% ., B1505A®B1512A HCSMU ForceXSense
ax74L N1259A®D HCSMU3 (Module selector input) =17 X[
P LET,

\ Sense Force
B 3 ax
sy = }
Cecut
o

8. 16493T HV Triax Cable% . BIS0SA®B1513A HVSMU Force1 17
A& N1259A® HVSMU2 Force (Module selector input)=¢7 X[z
o3 AU

6HOUZ

\O)

@ o e sleeie) shock ond intrumard dsroge,
st emeve the shorteap 2 cablae durng speration.
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Start B1505A

IMPORTANT

Bee 7 T L72h, BISOSAD R Z 3 AL TIZEW, IRIZELT O i 23
B1505AO M _EIZH EF O T, EasyEXPERTY 7 by =7 i #i L £,

€ easyexpert - (O)EF

File  Option

Start EasyEXPERT

EasyEXPERT D FE72 5 I D\ Tl Agilent Web EIZABIEN TV~
—a 7 NVEIZELTZEEV, (B1505A User's Guide, EasyEXPERT Software
User’s Guide, EasyEXPERT Application Library Reference, etc.)

P D T E 21791 Module Selector DX E&4 L E T,
1. EasyEXPERTO B H DO HMIZH D, 27 4 7T L — 3

verzx il 22V LT,
2. Module Selector¥ 7 Z#{R L £,
TOREFRKRICRD L ORELET,

Configuration

Main Frame | Modules  Module Selector |5MJ Output Setting Limits | Event Log |

IN1258A/N1259A-300 Module Selector

¥ Enable Module Selector

Input Output
HVSMU:  [SMU4HY  ~|
Enable Series Resistor
(100k ohm) for HVSMU Default: im
HCSMU:  EMUZ:HC
HPSMU:  [SMULHR |

Status: Communication Established Start Diagnosis |

¥ Auto Detection

Diagnosis

Status: -—

Apply

o= |

11
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Objective

Point

Device

Setup

BI505A ([ZIXfERk DD —T " —H IR T, flfHETHDRL TR —
P — e TF AR —RDBHVET, ZOF—RTII, I—T e —HLD#EAED
b aEX DIz, A F TRV B LW RE N B H I TV ET, 2o

ETIL, O DBERE R QW T2 L E9,

Usability of the Trace Test mode
Sample setup

DC mode / Pulse Mode
Reference Trace

Trace Recorder

High Voltage Measurement

Module Selector

MOS FET (2SK3745LS)

N1259A TARNT 4V AF ¥ DHN—%BAT L FOFIETT AN — R DBz
FBEAITWET, RONX—VORIZENPNTZFEFITFIEOFR BRI L T
WET,

FIAE:

1. T /3AA (2SK3745LS) #NI1259AIZHD T E£7,

2. HPSMU?2 Force &, 1 kQ #KHOX —IF M 1Z2HHELET,

3. 1kQ #proZ—3F /11L&, Inline Package Socket(T /34 A% HUD {11

’
( \

Test Lead for the N1259A Test Fixture



DY MDA —37F 11 Force (Gate)x#fc L £77,

4. Module Selector Output®High Force&, Inline Package Socket D% —
37 /12 Force (Drain) &kt L £7°,

5. Module Selector Output® High Sense . Inline Package Socket @

—37 /12 Sense (Drain)Z##i L £9°,

6. Module Selector Output®Low Forcel . Inline Package Socket D~ —
37} /L3 Force (Source) & L £ 7,

7.  Module Selector Output?®Low Sensek . Inline Package Socket D ¥ —
37} /13 Sense (Source) & &kt L £7°,

NI259AD B /3—Z AU £,

A\ Wigh Voltnge: Bina —Tee

13




Procedure Id-Vds Measurement

P b ) 1 A TIChBL > FERTAADHRT (= [f 220y rLEd.
| w0 sws | 2. MOSFET — ID-VDSO# L7 Ly b7 o7 &R L £,
| ew_ Feooo——3. SMU3HC (VAR1) ®Mode% VPULSE 7HVA~ZEHLET,

14

4. VARI (ID) Dcompliance Z1 AIZL %7,
VAR1 ¥
Mode: Unit: ¥ Name: I Name: Mode: Function:
e - SMUZHP VG5 B Iz B Y WARZ
Stop: : hd hd hd
oy i v JShILU4HC - | WD | |ID 2] VF‘ULSE| AR L -
| o Ny
1 e 1 —
Eompliaux* S
14 B sehp Mame | Date }%J_LSEEE Court
VARZ2 - Ty s T AIE ST 4 7O EE T ]
Stark:
ﬁsv ] 5. VAR2 START voltage (VG) #3.5 VIZL £ 7,
Stop:
. 5v B 6. VAR2 STOP voltage (VG) %5 VIiZL %7,
ep:
T 7. BRED FORLEICR>TWBI LA R LET,
s B - e
8. REPEATRZY ii‘i w27V LET,
Eile Data Display Help
i ®|1/V Trace Setup Name: |ID-VDS =
é VAR1 ¥
o Mode:
LIN-SGL w
g 1A Stop:
] ‘ - ov
o =
é ‘ Compliance: ;
% 14 &
; ) VAR2 ¥
@ T‘: ‘ Start:
I=] % I 35v B
i 2 Stop:
= 3 ‘ sv
o Step:
é ‘ 375 my
NOS:
S
‘ CONST ¥
20 mV/{div 200 mv
...... CERE RS = RS
Unit: V Name: I Name: Mode: Function: Meas. Time:
SMUZIHP VG5 m G m V- VARZ w zus @
~ SMUBHC vDS m D m v v VARL IE Step Time:
[om] e




YAR1 ¥ | 9. VARI (VD) stopx 27Uy 7L C, BwPIRREIZLET,

Nloce: irese, o| 10- BISOSADRE A% )7 % I
Stop: s mIZELET,
u Bl 11. Stop voltageBHINL, 7' T 7 B FKIR
SIVET,

e
< 12. Stop voltagex 18 VIZ/2HET/ 7 %
FLET, (BLUIF—HR—FTAT
LETS)
13. CaptureRZ> B 27V 7L %7, V7 7LV AR —ARF ¥ 7 F v &
., HBOEOMTERRINET,
14. 79713, T 3AAO B ERBUCIVE L TVEET,

9115, Capture’ Ry B Z7Vy /T 5201280, HEDOIN —ZADFx T
T FYHAEETT,

ID-¥DS5
S009/05/90 17 4827 I -%DS

2003/06/2017:45:25 L-vos 16 Reference traceis Z 2~ ﬂ Vw79 AL I Dreference traces 71

2003/05/20 17:4%.24 1D -%D5
2009/06/20 174515 1D -DS

200/06/70 1745 11 ID DS VRUMBIRY T T RRINFET, ZOTALRUNG AR —ADF
ARON/Off, 1HZE, 77 A WARIENPHRET,

17. STOPAR % [ VL BlEEREIELET,

18. VARIZAP/L/N— %2V 279 %EFull modelZ72Y),

R FERI OB EN RAVET,
Pwr Comp. : 19. Power complianceZ3WIZa& EL E T, (Pwr CompZ 27Uy 7L TER
3 K E s

20. LIXODUTDIREN FARLDEFRHET,

21, HOMELET, (repeat 75 [JHIH 277 LET, )

22, MDONX—=VDIHNI3 WTaALTITAT U ANREND RUTZ D70
RIS ET,

23. STOPR%Z. |58 B CHIEREIELET,

24. LIXODUTDIREN TRDDEFRFHET,

15



Pwr Comp. :
OFF ]

Mode: Fur
] W oW

m VPULSE ~|[va

W

;{IPULSE o=

—|IPULSE

(i 1=u B T I T e T Yoy

16

LU DBIETIE, 4 — 7 Mo — P C—ARIRDC & — N CHEF T EL
Ty LUBE Tl 2 COJEFTTIOET,

WD — T h—H T, NI XDJWETF—FBHVELIED, 7 TD
FET T FTT R B DI RIYE T HEF YA TLI, BIS0SA THLS
FHIIE T, NI TORYER FTRETT,

25.
26.
217.
28.
29.
30.

31.

Power ComplianceZOFFIZL %9,

SMU3:HC (VAR1) ®Modex# V2> HVPULSEIZAEF L £7,

HIE & BIAL £, (REPEATH . [N 27V %7.)
WEDTZT7 NRRIINET,

DCHIE LR TH ABEUZLDRY 7 B L ET,

/7 % T stop voltageF a2 L TH £ T, (Stop Voltage DA
I%Stop Voltagez 27V 7L TR, /7 & RIL CTEE TITWVET, o
INTA=HZEFRIRROEAEL RV ET, )

STOPAR Y. (R Z ML THIEZH TLET,




Procedure BVdss Measurement

KiZSample Setup 17", 7L — 257 ABVdss) HiEE &P 7> 7L,
TNSREWELFE T, SMUDRIENLSZ 704 FoD FICHDET, KU
FOFNETICREFTTOET,

Unit: Y Mame: I Name: Mode: Function: K
(s SMUZ:HP WES B Iz EE !v VORZE P Add
. SMUZIHC - VDS EE I e WPLLS VAR1 -
Delete
Function: SR

IMeR2 =] MU2HP OFunctionVAR2/ECONSTIZ 25 SHLET,

I ﬁ&é { 2. FoOERIN7=Unit (SMU3:HC) % SMU4:HVIZEF L E7,
SEONST = o = o M SHCSMU D SHVSMU (225 SR EL 7=, T4 —
- Unit: _— v' 7/&@07555‘%?%/{%%%“(7‘% F 2 — L2 KL DUT ~DEEFE
o [EEe < 1% H BRI IV ERZ S ET,
SMILITHP
igmgggg / £ 3. SMU4:HV OMode% VPULSENSVICAEHL £,
pes ol - 4. VARI (VDS) ®ComplianceZ 1 mAICFR ELET,
Mode: b5 FoRHIPHEZELET. GKEHE0 VAH3000 V., TEEFE0 AN
TM—:” mA) EDOEBEOFITIL, 777 DI RIEOFRRHNB20 VTT R, ZD
v—KL 200 VOF %IV THL HILWIALRYRRy T 77 LT,
Teuse F ZAEIAET . AR S 1A OB KMED 1 mAIZL TUES,
JIPLILSE
o _I T KIZ, trace recorder DFREE [ F T, Trace recorder/Z, Agilent Infiniium
Emm TR PP BEE LI A PAFEYD 5 e — R ARLEERE T,

TN R FTONRBE S B TSI 90 AHNFIHLET, (ZDFFT

1ZTNA DR T I Z VEE A )
8

Horizontal Max.

2000] B

17
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Im

il Data Display  Help
(D] I/V Trace

[ Quick Test | Tracer Test classic Test | application Test

stop regionZaX ELE T, ZOREREA D & I EfH 23 stop region(Z
ASTERFIZHNE Z BEIHNAF IE T2 &N R ES, 797U AR
DFICHDH A THEORZ & 270y LET, B GNRHEA
BT ET, (bL, RERDE BHEO AR CEVSE AL,
B DE T, BEEIARZ 27y 7L TTEEN, ) ZOHRHE Tstop
region% i% & HI 2R £,

777 LT REIYy I L RIv 7§ 5LV RN IR</2D | stop
region% i% & HI R £,
TOREFBEDOREIT 2T L 2B L TLIEEN,

REPEATH %> rﬁ:f‘i 27Uy ILET,

Setup Name: [BVDSS ﬁ
YAR1 3
Mode:
LIN-5GL -
Start:
oy B
Stop:
oy B
Step:
oY
NOS:
1 &
Interlacing:
1 B
Compliance:
ima B
Pwr Comip. :
OFF B
YARZ ¥
CONST ¥
Unit:
SMUZHP =
Source:
oy &
Compliance:
¢ EEpE u = L] i
SIS s ] v B

] ¥ Name: I Name: Mode: Function: L] Meas. Time:
SMUZIHP - WG5S B Iz B8 Vo CONST - add 10us B
SMUEHY - VDS B8 I0 e\ Vo VARL - Step Time:

S00us @




YAR1

“

Mode:
LIM-5GL -

Stop:
0 £ &

| High Voltage
.SOD
= M

eeeeeeeeee

10.
11.
12.
13.

14.

15.

VARI1 (Vd) Stop voltagez 7V 7L T&EIRNLET,
B15S0SARHE /SR D )7 % Wggt T Az BILET,

stop voltage ML, 777 NRRIIET
ZODUTD 7 L —27X 7131600 VAT CRIVET, 1400 VEREF
TIHHS /7T ZEILTH BRWTT 2, BUE /7 OElERZ P -<DILTL
=A%

1600 VI TT L —o X7 N EZVET, £ ORFO drain & it I Estop
region(ZEE T HE 72V E T, Stop region|ZhL — AW ANV ET DT,
HIE T H B L E T,

W T HREILTEDL, VAR T L —I X7 BRI &LV ET O
T, THEELEIY,

16.

17.

TANEDT A2 B (record and replay N5 )& 7w 75 5L T
DIALRTBRY T T YT LET, .

WN—=DRF TR REZI V7T MENME LT DRIORE T —X
RHZENHRET,

%)
HON [
1 1oof1o0

44 L] | 4
Replay Interval:

100ms B

Maximum Records:
100 H

Recording Interval:
0s H

19
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Lab 2

Objective

Point

Device

Setup 1

7I)r—30 - FTXAL-E—F
- Bty 7w TEE o 1=Id-Vds, Id(off)-Vds, Id-Vgs, Cgd
B 5E

EasyEXPERTIZ(%, —#XAIR T SAZOREHE B IS USSR EE. 7
TV —2arELTHIERL TEY ., FELWTEIZ DWW TO RN ESTEH |
ZNSEFOH 720 TR IS EE T L S R, o E T
BasyEXPERTOT 74— = % i o C, MR MIE A H %, i, ikt
WZATWET,

Usability of the Application Test
Low current measurement capability of the HVSMU.

Automatic analysis

High Voltage C-V measurement. ’

MOS FET (2SK3745LS)

ZZTOHEERITLab 1 TOHEREEFIL T, Lab 122080 CTRIEZITO 5
BT LT OFNEEZ A 7 LTI,

N1259A T AN T4 AF % DI 3—%BHT, L FOFNETT AN —RDH2
HEITWET, IRORXR—=ORIZELNTZHF F X FIEDOEF 5125 LT
WET,

FIE
1. T /3AA(2SK3745LS) #NI1259AIZHO T 7,
2. HPSMU?2 Force &, 1 kQ i1 X —IF 12886t L 97,

V4
/, \

Test Lead for the N1259A Test Fixture



3. 1 kQ#EHTiD & —IF /11L& Inline Package Socket(7 734 A& ED 1T
DY N DA —37F )11 Force (Gate) & #fc L £7°,

4. Module Selector Output®High Force&, Inline Package Socket D% —
X7} /L2 Force (Drain) &t L £7°,

5. Module Selector Output?®High Sense& . Inline Package Socket @
4 —37 /12 Sense (Drain) &kt £7°,

6. Module Selector Output®Low Forcek . Inline Package Socket D ¥ —
X7F /L3 Force (Source) =t L £ 7,

7. Module Selector Output®Low Sense . Inline Package Socket DX —
X7} /L3 Sense (Source) &4k L £77,

NI1259AD /R —Z AU £,

/i Wigh Violtnge Bina -Tee
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Procedure Id - Vds Measurement

- = —- 1. [/ O Application Test# 7 #27 U 7L £ 9,

E Category '|h2. PowerMOSFET OB 7 TV —IZF =y 7 ANVET,

e M3 1 VESEBRRLES, (d-Vds OT A2 27V L RoRENTE,
é | PuwerE - [ seect Bl #7107 L% T, )

E.va‘c SFE - 4. WENN—VTOREFLCTHLIEEMBLET,

% structre (|| 5. IEEBHAEL T, (Singledh #2 > EOPZAEED

6. JITIALRYNRy T Ty UT, JIEDBIELET,

o

Secondary Sweep 9 FHONAIEL XY, (Singlel & .
Gate: [SMUZHEA 1 1 2e 7o MEAFRSNES, ((R~—VFH L)

YgStart: |3 DD? /_;El

ceiog W' 7+ KTV OLELDISRIA-VA 7 TT BERSNET
@8 ZOWRRETIZS —MNEIEORE DR b, T A AOFEMN A1 8

ADT = NEEOREZZEHLLET, (VeStart = 3 V, VgStop = 5
V, VgStep = 250 mV)

EPZA% 5D

EasyEXPERT T/Z, £23E TR L1 DIERBI 2 E DT 7Y or—2ra2-5 Pk

vgStop: [5.00
vgstep: [250 ¥ B [ COET, FALFEBIRT B350 T, Fee DIESTTH L5 e F

22

T E JH R — A — 50— T = — XY, DUTIE &P HE
%#@ﬂ%é’ﬁg T‘j—o

KIZ, HEDWEHE H &= DB E IR, 72727 79— a2 DERENT T
7TNFET,

Test Parameters Extended Setup a
viemo: [
Scale: [LINEAR  ~] Brimary Sweep
Drain: [SMUZHC -
A vdstart: 0v ]
G \ Ee vdstop: [200V ]
Secondary Sweep . VdLinearStep: [200mY @
Gate: [SMUZHP +] 5 Idiimit: [L00& &
vgstart: [Lo0v &) |(A PdLimit: 00W @]
VgStop: |100V © ,
VgStep: m PulsePeriodMode: m
|: :| ManualPulsePeriod: [S0.0ms @
Source: W% PulseWidth: |S00us @



L% Agilent

1
=
= W0m
E
g 80m
F00m
600 m
500 m
400 m
Z 3mm
'.E 200m
100 m
I}
0 S
Wekain (V) =
g lm
F00
B0
500
400 m
= 300 m
=
& 200m
100 m
0 ra
0 2 4 f 3 10 12 14 16 13 il
drain () 200 Mdiv

Procedure Id(off) - Vds Measurement

1. Id(off)-VdszERL F7,
Selgct WM 2. Drain®DSMU%ZSMU4:HVIZZF L £,
3. IntegTimeZMEDIUMI(ZL %7,

4. Extended setup R %)  ExtendedSetun ~| % 7 U~ L C, extended
Drain: [SMUSHE ~| setup VAR ZBHEET,
vdStart: | s 5. IgMinRange £IdMinRange Z1 nAIZL £,
vdstop: gﬂﬁiﬂﬁ 6. Extended SetupZPAU %9, (Extended Setup” 4> N7 DCloserh ¥ %
IV I LET,)
| (PR E TR CE DD TR DV £, )

SHORT ?

LONG

Gate: [SMUZFF =]

IntegTime:

(Extended Setup ‘
[Extended Test Parametersf y 4

HoldTime: IDs E DelayTime: |Ds il IgLimit: IllIlrry !I
IgMinRange: |1n& ¥ IdZero: |1.DD n& il IdMinRange: ilnAl vi

23



Test Parameters

Extended Setup

IntegTime: |MEDIUM -

Gate: |SI'«‘IL.12:HFl -
vdoldss IEDD.DV =]

+

Id@BVYdss: |10I3 uh B %

Vg: OV B

=

D
Drain: |SMU4HY -
\ vdstart: 0V |
vdStop: [m
6 vdStep: 200 my il
IdLimit: |100nA& EI
ov

v

Source: [GNDU:GNC ~ |

7. LEOKERENFRICIZRS> TWDIEZERLET,

. HEEBIALET, (Singlets D &7V LET)
9. TITIALRUNRy T T T L HIENBIRALE T,

10. 777 OBESFANPRENOT, A= 27— R 2 H LT

EHELET,
% Agilent
! MARKER( 2.0000000000E+002 V 5. T 09 8, )
200u im
Intercept: Ink ke
E‘ 8y 509300 nA 100038 nA
2 oy Gradient: Gradiant:
= [ 0
140u
120u
100u
8u MARKER[ 2.0000000000E+002 V' 4. FS0F000000E-009 & 4.7E07000000E-009 A )
2 #u
g 0u p Intercepk: Inkercept:
4 FEOFD nA
Ay Gradient:
0 5 L' 0
34N
0 20 40 60 80 100
Verain(V) in
25n
an
= 15n
=
£ In
00 p —
#p /mar\l W
200 1 20 Ll ill] a0 100 120 140 160 180 200

24
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Procedure Id - Vgs Measurement
L 1 1d-VesDTTYr—var AR £,
b Select PP I 2.

Id-vgs: Id-vosEFTE.

T@@{%&[ﬁlb%ﬁiﬂﬂziﬁofb\6:&%%5‘%}\]\/&#0
MEEBIAALET, (SingleR s> IS

| A7y ET)

4. TITITIALRUBNRY T T 7L BIENBIALET .
5. WIEMNTE T 3 5L, automatic analysis?y, Vthz ONgfsMax% H @5+ &

LET,

Test Parameters

Memo:

Erimary Sweep

Gate: [sMU2iHP +]
vgstart: [0V W]
vgStop: [100v |
vgStep: [100my | 5

:

Extended Setup id

Secondary Sweep
Drain: ]-SMUSTLI
vdstart: 100V &
. vdStop: (100Yv
" vdpoint: [1 |
IdLimit: |[L004& @

PulsePeriodMode: [AUTO E]

ManualPulsePeriod: [S0.0ms B
Source: ]GNDU:GNE '] % PulseWidth: |500 us ]
X-¥ Graph Plot Properties... | | Parameters |
-5 Agilent
MEARKER(  4.4000000000E+000 ¥ 9.5EFIEO0000E-001 5 G.6293900000E-001 A ) Ta =g
1 1
Intercapt: Inbercept: a0 m gfsMax 556.?35 ms
364139 5 e T
Gradiant: G adient: =
0.9557783 0.9567350 simeS | vth ’5.81154 Y
mm
600 m
a0 m
annm
& 00 m
= mm £
3
mm =
‘m cept: 38115 0 =
0 1 2 3 4 ] ] 7 3 q 10
Vgate () L0 jeke < i [[>]

25
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Setup2 NI1259A FART 47 AF % DB AS—E BT . BLFOFINECTF AR —R & O
SHVAZ — 7 VOB TWET, IROL— ORI EN N E 21T FIE
DFFITHIELTOET,

FE:

1.
2.

T INA A (2SK3745LS) Z#N1259AIZHD AT £,
AUX2D 4 FZ2(GND) &, Inline Package Socket(7 /SA A& 1T 5 Y
8D A —3F /L3 Force (Source)a7 AR — R CTHEREL £7,

Module Selector Output?®High Forcel, DC Bias Input Forcezz7 AR —F
THEHLET,

Module Selector Output?®High SenseX ., DC Bias Input ForceZz7 AR —R
THHELET,

Module Selector Output?®High Guard&, DC Bias Input Guardz7 AR —F
THEHL £,

MFCMU®Low output, Inline Package Socket ™% —=37/L'1 Force (Gate)
ZSHV7r—7 )V CHERIL £,

AyMedule Selector Dugut

mlighmm. AF O™

i Migh ‘oltnge: Bins —Tem




!
I4

Test Lead for the N1259A Test Fixture

Procedure

an iy s

ﬁ

IntegTime: ISHORT -
Frequency: |1.DD MHz
OscLevel: |3EI my M

7. MFCMU ® High output, Inline Package Socket D% —=37 /L2 Force

(Drain)ZSHV - — 7 L EGEL £,

NI259AD B/ R—ZFAC £,

P

SHV cable and SHV-Banana Adaptor

Q

Cgd Measurement

1

2.

CgdDT 7V —a RN ET,

RENTORERL THHZELMERLET,

HIEZBMLET, (SingleR % Bl ol %7V 7L %)
TIITTAL LRI ISR T T T L BIEDBBLET,

777 DEEFEBREND T, A=A —/LRZ T 2L T
BELET,

W 9 High D Scale: [LINEAR  ~]
Yoltage
Bias-T Drain: [CMULMF -
P s = G
Ll e | YdBias: |[SMU4HY -
vdstart: [0V i
-
K . vdStop: [S000V &
6 VdLinearStep: |1.000V B
AC Guard IdLimit: [4.00 mA il
-1 Agilent
in
=
= sip
E mp
100 p
p
2p
o P
E W
ip
lp
0 50 w150 00 [0 ;W0 I/ 40 450 500
Wekain () 500 S
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Objective

Point

Device

Setup

b
4

EasyEXPERT D2 v w7« 7 Ah-F—R L, Agilent 4155/56(2{LL7=A >
S =T 2= A%bb | ZMEOmWAERE AL T, ZoETIE, 7
T T AN T— RO T RO E TIIRETH 72, mEECY

WEZTOET,

® Usability of the Classic Test mode
e High voltage C-V

@ Flexible measurement setup change

MOS FET (2SK3745LS)

NI1259A TARNTZ AT AT % DI/ N—%BAlT, LLFDOFNETT AN —R LT
SHV7 —7 VO # T WET, IROX—V ORI ENINT-F Z L TIE
DFF TR TUVET,

FNE:

1. T /31 (2SK3745LS) #NI1259AIZHO i £,

2. Inline Package Socket(T /3AAZEDHTFDHY 7)) DX —3IF 11
Force (Gate)&, Inline Package Socket?®#—=37/13 Sense (Source)%
TAN =R THERLET,

3. Module Selector Output®High Forcet, DC Bias Input ForceZ 7 Ak

8

Test Lead for the N1259A Test Fixture SHV cable and SHV-Banana Adaptor



U—RTHESRLET,

4. Module Selector Output?®High Sense&, DC Bias Input ForceZ 7 AR
U—RTHESRLET,

5. Module Selector Output?®High Guard&, DC Bias Input Guardz 7 Ak
U—RTHESRLET,

6. MFCMU®Low output&, Inline Package Socket ™% —=< 7" /L3 Force
(Source)&ZSHV /7 —7 /L CHEft L E7,

7. MFCMU®High output&, Inline Package Socket M4 —=37 /L2 Force
(Drain)ZSHV/ —7 LV CHiEL £,

NI259AD B /3—Z AU £,

HESMUZ

mHi _Eh—
S Medule Selector Duiput

i\ Wigh oltnge Bins -Tee
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Procedure Coss Measurement

E 1. Classic Test# 7 #27U>y7L %7,

- j 2. C-V SweepZBRLET,

%‘ Multi 3. Channel Definitions D B[ [LLL T DEIITZ2DE T, Delete & (HL
§ |Channel I... <IE, Add SMUAZ )AL T, UnitZ SMU:HVECMUL:MF D 212
—| £33 L. /85 A—48 FORERBEICLET,

i -

= - )

Sal:_’n\;lting E:ZT:IE IS;t::n! :ﬂuezsurement Setup | Function Setup | Auto Analysis Setup | Display Setup | |
Jj’ﬁ S .h.semct ¥ Name: I Name: % Mmmuﬁ A
[CA Me | Feworee <1 wlfi1 wlfv ~]jconst -

C-V Sweep ili I_IIc |
o [EMuziHP =2 12 =V v |jconsT ~|
o lsMuzibc MIE = = |V ~|lconsT - r

30

Channel Deﬁn-itiun

Add Smu | Deletel (/] | Diowen |

Unit: ¥ Name: I Name: Mode: Function:

[ShLHy | fvds 5 Ik = | |fvara |
|cruLiF = | vBias = = _~||consT |

4. Measurement Setup% 7 Z#IRL ., FTOREFUHEIZLET,

Channel Setup  Measurement Setup |Functi0n Setup | Luto Analysis Setup | Display Setup I

C-V (VAR1) Signal Source |
. Range
¥ Name: IVdS Q F"EEI_U':"C? add | Delete | Up | Do |
ist: | E—

Mpdel: |[Cp-G

x - [T ] f‘r?tgf
C Nari®: [Coss g d
G Name: m F Name: IFreq g Ad-

vanced

Direction: Im AC Level: Im
Llnearw W
@ .m

Compliance: IEI s, EI LC(EEE ST LI |
No of Step: I5U]_ EI Mode: IAUTO "l Factor: |2 El

Timing

Hold: 05 B Delayioms *Sweep [CONTIMUE AT ANY  ~|status




5. Display SetupZ 7 ZiEIRL, TOKEFRIUEEICLET,

X-¥ Graph \

nad | | |

Name: Sharing. N Scale: f¥lin: Max:
WooX:  |vds = | tnear  ~| fov B| [15ky ]
L ' |Coss j |(N0ne) j |L0g j |1D pF E |3 nF =]

List Disply Parameters
Ad Add

 Jvds / |
. |Coss j

To add a parameter, press the [Add]
button in this area.

6. MIEEZBAMBLET, (SingleRZ b 27V LEY)
7. TISTIALRTNR T T L BIENSBELET,
8. 1500 VETOLZELI-CVHIEHE ENFREINFET,

7 Agilent

10n

on

an
2n

decade [div

in

00 p
300p
200p
100 p

S0 p

0p
p

Coss (F)

10p

0 100 200 300 400 500 600 70O 8OO 900 ik 1.2k
Yds (V) 100 fdiv

15k
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Lab 4

Objective

Point

Device

Setup

32

D599 - TARE—F2
- Ib-Vee BIEFERN S DBEEF TReDETE

ZDOFETIII TV T AR F—R T, HCSMUZA# > 7-Ib-Veelll] E Dt
7o EER L MELET, £/2. 7Ty 7T AR E—RDO H B FHE
FEREZ A - T, JIERE DIy X iReZ BB CH ATV ET,

® Low voltage measurement performance of the HCSMU
® Measurement function

® Analysis Function

Power Bipolar Transistor (MJL4281AG)

NI1259A T AT AT AF DI N—%FIT . L TFOFNETT AR —R D4
REEATVET, RON—=VDRUZEPNIZE Z T FIMEOE SR IEL T
b\i—a‘o

FE:

1. T /3AA (MJL4281AG) ZNI259AIZHO £,

2. HPSMU2 Force &, Inline Package Socket(7 /SA A& MO 1T 5 7
N4 —37F /11 Force (Base) x4t L £77,

3. HPSMU?2 Sense &, Inline Package Socket?®#—=37 /L1 Sense (Base)
AR L ET

)
7 Q‘

J

Test Lead for the N1259A Test Fixture



4. Module Selector Output®High Force&, Inline Package Socket D% —
<7 /L2 Force (Collector)Z= i L £,

5. Module Selector Output?®High Sense& . Inline Package Socket ™
4#—37 /12 Sense (Collector) &+ #i L £7°,

6. Module Selector Output®Low Forcek . Inline Package Socket DF —
X7} /L3 Force (Emitter) & #4597,

7.  Module Selector Output®Low Sense . Inline Package Socket DX —
7 /13 Sense (Emitter)Z##c L £7,

NI1259AD B3 —Z AU £,

Force
L:n_1.'

1 ms@
2 :I!I:I!
3EMITTER

A\ Wigh Voltnge: Bina —Tee
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Clgsic Test  application Test

34

Procedure Re Measurement

Classic Test tabz 27Uy 7L %79,
I/V SweepZ iR L E£7,
Channel SetupZ LA T D EHIZEEE L TTZE W,

Unit V Name I Name Mode Function
SMU2:HP Vb Ib | VAR1
SMU3:HC  Vce Ice | CONST

Channel Setup lMeasurement Setup ] Function Setup ] Auto Analysis Setup ] Display Setup ]

|I3hannel Definition

Add S | Delete | Up | |
Unit: ¥ Name: I Name: Mode: Function:
¢ [sMuziHP |jvb b =l v ||var1 |
@ [sMUBHC v ||vce [lce i v||momsT <

4. Measurement SetupZ LA F DO IHITEREL TIZSVY,
VART (Ib sweep) Start T mA, Stop 100 mA, Step 1 mA

Constants SMU3:HC Source:1 pA, Compliance: 2V

—

Channel Setup  Measurement Setup lFunctiDn Setup | Auto Analysis Setup | Display Setup
VARL |

Unit: [SMUZHP Z]

Name: [Ib [ ADC £

- ite
Direction: |Single - /’l g

Fange

Linear/Log: [LINEAR - A i
vanced
Start: |1 ma B
Stop: (100 ma ! 3] :
Step: |1 mA 3]
No of Step: |100 B ‘
Compliance: ’m
Pwr Comp: |OFF B
Timing | | |
Hold: |05 B| Delay: |05 Bl v gweep [CONTIMUEATANY <] status
Constants | ‘
Unit: ¥V Name: I Name: Mode: Source: Enmpw:
SMUZ:HC B|fvce = [lce =l B|[1ua # Bllzv & :




5. Measurement SetupPNIZ&H 5, ADC/IntegihZ %77 L Ry T T
TFTHVALRT TU FOIDIIHRELET,
SMU3:HC  HSADC
Hi Speed ADC Mode = PLC, Factor =1

A/D Gonverter & Integration Time Setup
A/D Converter

Unit: Name: ADC: Measurement:
[sMziHP E|[vb = [HR ADC =] [compliance Side =]
|SMU3:HC EIVEE §|HE ADC - |Fnrce and Compliance Sides j

Integration Time

Mode: Factor: Auto Zero:
High Resolution ADC: |AUTO dlﬁ ElOFF j
High Speed ADC: |PLC| - E
Clase

6. Display setupZ 7 %27y 7L, L FOIIIZHELET,

Name Sharing Scale Min Max

X: Vce Linear ov 10 mV

Y1: Ib (None) Linear 0A 100 mA

Channel Setup | Measurement Setup | Function Setup | Auto Analysis Setup  Display Setup |
X-Y Graph

add || Loekts)| s )| down]

Name: Sharing:  Scale: Min: Max:

M X |\.fce j | d ILinear _j ID\r‘ !J |1l]m‘|."
c v b ~| |Nore) ~| Junear  ~| joa 8| [100ma

L

L]
|

?

£

i

g

List Display Parameters H
add |  Delets 0 | n | add o |

4

c b =l o

]

c o Jvee -l g

To add a parameter, press the [Add]
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7. BIEEBAMBLET, (SingleR& AP )
8. TITUALRUNRy T T v 7L, Vee DMEWENK TOIb-Veekith 23
FoREINET,

€ 17V Sweep - Agilent EasyEXPERT =
Fil Edit Wew Marker Duwsmr Lie Ted Porter Window Hel

BE h-aad@ BEEREsE -W-aG6lly
Setup Name:  [IV Sweed x

X-¥ Graph Plot Properties...

©5 Agilent

100 m
90 m
80 m
0m
&0 m
50 m
40 m
0m
0m
10m
0

10.0 m fdiv

b ()

] im 2m im 4m am om 7m 8m 9m 0m

Yee (W) 1.00 m fdiv
List Display Properties...
Index_| I | ves | I
1 1,00000 ma, 4,154 MV B
2 2.0000 A 2154 i
3 3.0000 mA 2.774 v el

KICTIZHCHL Re (ohm) 22K 572012, Auto analysis Z1E/H L E T,
Re/ZIb-Vce FF 11D, HENHK DS EPHAKFT, ZDLFEIbI40 mA
5100 mA D] TIFIFEFRE2> TBTE6, ZDFPHD T — 2L L
T [EURIERE /&, ReDFlH 2770 E T,

9. Auto Analysis Setup¥” 7 &3®IR L £,
10. Line 1®DEnablellF = 7% ALE T,

11. Type CRegressionZ &R L £7°,

Condition
First 12. First Point¥Second Point® 5 & 7% C, Data ConditionZ & NE T,
Point Ib=0.04 1,5 ConditionZ LA FOIITREL T,
Second b=01 |—
Point - Chanmel Setup | Measurement Setup | Function Setup  Auto Analysis Setup |DiSD|aY Setup |

Apply |

[~ Interpolation Mode

Y
Line I |
v Enable Type "A:-cis 7\(1

7
™ Fix © Mormal  © Gradj " Tangent (:'Regression
r—First Pairt

%Y Coordinate Date}ondition

ndition: |Ib = = 0. = [ afer
econd Point y
%Y Coordinate + Data Condition
Conditiom = = |01 r ER =

36



14. Function Setup¥ 7 Z %R L £7,

15. Analysis FunctionlZEL F D% EA L £ 9, (User Function ClEdH D EH

Ao )

Name Unit Definition

Re ohm 1/@L1G

Analysis Function

add | Deets| Up |

Name: Unit: Definition:

e~ |re @ [ohm ~||veLie E|

16. Display Setup% 7 %% L , Parameter!ZReZ B INL £9°,

Parameters
A ( Delete | Dot | W] |
e |Re / |

17. JEZBIALE T, (Singledh & BV LET,)

&

18. 77 0ALRUNRy T T 7 LET, HIENK T 75, —HoDh—

VLe | [BURERR DS B EAIZS] 050, ReDSEHE S ET,

€ UV Sweop - Aeilent EasyEXPERT PE ]
File Cursor  Line Text Paointer ‘Window Help
T — > e — - mm mEms =
B 7] =— | e X = 5 e Bl B |'v EE e ‘.E
: ER-QQAA - MEEREes =-U-EdL]z
Setup Name: |IN SwEEp b’
X-¥ Graph Plot Properties... | ‘ |Parameters |
25 Agilent CURSOR{ 3.2240000000E-003 v 3.9510000000E-002 & ——— T
Re [40.4030 mohm
100 m
Intercept: Intercept:
) 41,6297 mA
E wm Gradient: Grachient:
= 24735068
mm
a0m
s0m
0m
ey SO
=
= am
um
1]
o im m im 4m sm am im am am om
Wi (V) 100m fdv
List Display Properties...
Index J Th | ‘e | |
ey 1.00000 rad 3772 mv i
2 1.9900 ma 3.010 mW
: 2,9800 mA 2,600 mv [se]
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Labb

Objective

Point

Device

Setup

kL—H— - FRAF-E—FKHIBHI9T5vIy
D+ FRAL-E—FKADtY F 7y TOBT
- S— ALREDS— R

M= — T AR —=RI VT VI A LIZEE, T, EERTHY,
72 N E R EZRODDIZHEN TS, = ITvT T T ARE—R
L FER R JIE S, AT ICIMNTERY, ZNHEMAGDLELIEIZIY,
IEZRHE TR E X EDZ N R ET, ZOETIE, Fb—Y—TF
AR =R TTANGEHEREL, 7T 7T AN E—RHORET 7 A
JUZar N—RrLET,

® Seamless conversion from the Tracer test mode to the Classic test
mode

@ Store setups to the My Favorite

@ High Current measurement capability of the
HCSMU

Power Bipolar Transistor (MJL4281AG)

ZZTOHEERELab 4 TOHEREEFRIL T, Lab 40°BfciT TRIEEITH Y

Al L FOFNEZ AT v 7 L TLIEEN,

N1259A TANT AV AF ¥ DH—%FATF, L FOFNETT AR —R Dz

BEITWET, RONX—V ORI EPN TR SIEFIEOFE S IZ5HEL T

WET,

FIA:

1. T /3AA (MJL4281AG) ZNI1259AIZEI T £,

2. HPSMU2 Force &, Inline Package Socket(7 /S A& fHIT 5 7
NP4 —37F /11 Force (Base) &£kt L £7°,

)
7 Q‘

'

Test Lead for the N1259A Test Fixture



3. HPSMU?2 Sense &, Inline Package Socket?®#—=37 /L1 Sense (Base)
i3 TAUES

4. Module Selector Output®High Force&, Inline Package Socket D% —
<7 /L2 Force (Collector) &=t L £,

5. Module Selector Output?®High Sense& . Inline Package Socket ™
4 —37 /12 Sense (Collector) &+ #i L £7°,

6. Module Selector Output®Low Forcek ., Inline Package Socket D ¥ —
<7 /13 Force (Emitter) & 455t L £7,

7. Module Selector Output®Low Sense . Inline Package Socket DX —
7 /13 Sense (Emitter)Z##c L £7,

NI1259AD B3 —Z AU £,

1 ms@
2 :I!I:I!
3 EMITTER

Snard
5w
N £y = = |
S = Hig a— -~ VF C
S Module Selector Ouput i | - ~u= socket (3 Fin) A\ Wigh Voltnge: Bina —Tee
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Procedure Save and Recall

1. Tracer Test¥ 7 &7/ L FF,

2. Sample setupD7 A= %2771 T, BIT - IC-VCEZI®IRL £,

3. TOREFRBROREEIZ/2> TWNDHIEZfERL TTEE N

4. VARI., VAR2 }2 ("CONST D FE 5% & 13 45 # PWE LOMP.

AN —E 2 )T HLRSNET, $-, _ Click ™" ®

j FaommczrsncoanEr s BT | and ov 8
DI, BEEE I LT, 2y, kT2 3% P Drag g
e ZELED T AD =Y VIRTFOT A2 75 Ml Pulse width:
v D, AZa— VT2 FET, B

smm 5. MEEBELET, (Repeattis: M%7V LET, )
6. VARI®DStop voltageZ &R L, 20 VICHELET (/7 HLILF —
N—=RZAEVET),
7. BIEEKTLET, (STOPRZ [ &7V LET,)
8. Save to My favorite R# %773 %L My Favorite SetupNIZ, T
LWTAar Bk, REDRFESNET,

o

Fi Data Dicplay  Help
B @|I/v Trace Setup Name: [ICVCE =
5 VAR1 2
"
= Mode:
g LIN-SGL ~
E Start:
=
b ov B
= .
% Stop:
E ov @
=] Step:
- o~
= ov YAR2 3
lﬂ NODS: Stark:
o 1 B Oma B
& Interlacing: Stop:
£ 10 8 220ms @
‘fé Compliance: Step:
Z 204 i 20ma
=l Pwr Comp. : NOS: \
i OFF & 18
Pulse Base: Compliance:
oY B sy B/
Pulse Delay: Pwr Comp. :
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