[TPBOPBI OBLLETO HASHAYEHNA

OyHKLMM COBPEMEHHBIX ANIEKTPOHHBIX CXEM
1 Mogyneil NOCTOSHHO YCNOXHAIOTCS NpH
OAHOBPEMEHHOM CHUXEHUM UX rabapuToB.
Ux 3HepreTyeckuit 6anaHc CTaHoBUTCS

BCE COBEpLUEHHEE 32 CYET NOCTOSHHOrO
CHIKEHMS NUTAIOLLMX HANPSIKEHMIA W TOKOB.
Takoe pa3BuTie GPOCAET BbI30B KOHTPONbHO-
U3MepuTENbHLIM NPUOOPaM, NOCKObKY
NPUXOAMUTCS NOCTOSHHO YAyuLLaTh KaK paspe-
LaroLLLyto CNocoOHOCTD,

TaK ¥ CKOPOCTb U3MEpPEHHiA, 4T0 0COOEHHO
OTHOCHTCS K TECTUPOBAHMIO

nonynpoBOAHWUKOBbIX KOMIMOHEHTOB.

HosocTn Rohde & Schwarz

19

WcTounukm noctosiHHOro Toka / Monutopsl R 6243 / R 6244
BI)ICTpOC N TOYHOC T€CTI/IpOBaHI/I€
HOJIYHpOBOI[HI/IKOBI)IX KOMIIOHEHTOB
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ADVANTEST R6243 DC VOLTAGE CURRENT SOURCE/MONITOR
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Puc. 1. [lByxnoniocHblit MCTOYHWK NoCTOsiHHOTO Toka / MonuTop R 6243 060pyf0BaH 3alumiLieHHbIM Pa3beMoM
(CMHKM), KOTOPBIA MPY N3MEPEHMSIX MATbIX TOKOB B HA AMana3oHe KOMNEHCUPYET OLIMOKM M3MEPEHUS,

BbI3BAHHbIE BHELLUHUMW NAPa3UTHLIMU EMKOCTAMU

Bricokasa BbIX0/IHAA MOIITHOCTH
IIPpH BEJINKOJIENIHOM pa3pelIi€HNuN

HOBbI/ VICTO4HYIK NOCTOSAHHOIO Toka / Mo-
HuTOp R 6243 0T Advantest (prc. 1) ang-
€TCS MAEA/bHBIM MHCTPYMEHTOM /18 TaKuX
CIIOXHBIX 3MEPEHIA, 00ECTIEUMBAIOLLIAM
ObICTPOR, MANOWYMSLLIEE W BBICOKOPA3Pe-
LaloLLEe MHEHOE 1 MMMNYAIbCHOE CBUMK-
POBaHVie NPV TECTUPOBAHY NapPaMETPOB
3NEKTPOHHbIX KOMMOHEHTOB (PUC. 2).

/IMetoTCs 1Ba YCTPOWCTBA C OAMHAKO-

BOV OYHKUMOHANBHOCTBIO: Mofenb R 6243
npeaHasHadeHa 415 BLICOKYIX BbIXOAHbIX
Hanpsxenuit 0o =110 B, a mopens

R 6244 — nns 60MbLLMX BEIXOOHBIX TOKOB

Ne 179 (2003/111)

00 =10 A (puc. 3). Ecnv umeiowerocs
[/1anasoHa TOKa WK HanpsXeHys Heao-
CTATO4HO, OMMHAKOBbIE MOAENM NPUO0-
POB MOXHO COBAUHSTH NMOCNEN0BaTE b=
HO U NaPaNNENbHO. BbIXObl CUHXPOHN-
3aUMK 1 BXOABI 3aMyCKa rapaHT/pyIoT, 410
paboTa 00bEAVHEHHBIX YCTPONCTB HE CO-
30aCT Neperpysk1 HW Ans TeCTMPYeMO-

[0 YCTPOWCTBA, H1 [1K CamyIX UCTOYHMKOB
nNuTaHKs. PaspeLene yCTaHoBKM Hanps-
xeHus coctasnser 10 MkB npu namepu-
TE/bHOM paspelleHin 1 MkB 1 aeHTYHO
Ans 00eyx MoJENen. YTo xe KacaeTcs ToKka,
TO 0COO0V NPUBNEKATENBHOCTBIO 00NanaeT
R 6243, nockonbky OH 00eCnednBaeT pas-
pelerre 0 1HA ang yctaHasn1eBaemoro
Toka v a0 100 nA ans uamepsemoro.
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Puc. 2. PasnuuHble pexumbl cBUIMpoBanms R 6243
1 R 6244

p I'ubxnii BEIOOP pexxnMOB
PadoTHI

ABNAACH NCTUHHBIMU M3MEDPUTENBHBIMU VG-
TOYHVKaMV NuTaHus (SMU), 06e Monenu
MOrYT paboTarb UCTOYHVKOM TOKa, UCTOY-
HUKOM HaMPSXEHNS, aMNEPMETPOM Uk
BOMBTMETPOM B CamblX Pas3nnyHbIx KOMOU-
Haumax (VSIM: MCTOYHUK HANPSXeHNs — 13-
MepuTenb Toka; VSVM: MCTOYHUK Hanpsixe-
HUS — I3MEPUTENb HaNPsXeHns:; ISIM: 1c-
TOYHMK TOKA - M3MepUTeNb Toka; ISVM: nc-
TOYHUK TOKA - M3MEPUTENb HAMPSXEHNR).

B cyLHOCTY, NpeacTaBnss cooow Lienbii
Habop CTaHAAPTHbBIX KOHTPONBHO-M3MEPH-
TeMbHbIX MPUOOPOB, OHY MOTYT 3HAHNTENb-
HO CHV3MTb YKCNO HEOOXOMMMBIX MONB30-
BATENO PA3ANYHBIX TMOB U3MEPUTENb-
HbX MP1OOPOB. OAHOrO Goka BNOAHe 10-
CTATO4HO ANF HE O4EHb COXHBIX 3aMad;
Ans 60nee CNOXHbIX 3a0a4 MOXHO C ner-
KOCTBIO COEAVHITG HECKOMBKO MPYOOPOB.

+2A

Y o«

+05A
+32V +64 V1 + 1100

S0V —64V 32V

VICTOYHMKY MATAHWS

Tak, HanpyMep, aHanM3aTop ANekTprUdec-
KX Lienel Ha puc. 6 MOXHO 3aMeHNTb Tpe-
TbiM R 6243, KOTOPHIA MOXET paboTaTs B
pexuvme ISVM B ka4ecTBe CUHXDOHU3MPY-
EMOr0 BLICOKOPA3PELIaIOLLETO BOMBTMET-
pa, ECAM, KOHEYHO, TECTVPYEMbIE aKTVBHbIE
3NIEKTPOHHbIE KOMMOHEHTHI COAEPXAT VIH-
TerpabHbI NpeobpasoBarens 4acToThl B
HanpsXeHe, MCnonb3yemblil 41g HaCTpO-
Ki. Y1CNO KDUTUHECKNX U CIIOXHBIX BY 13-
MEPEHNIN MOXHO CHV3WTb 1 C3KOHOMMTb,
TEM CaMbIM, 3HAYMTENbHBIE CPECTBA.

TecroBbIe Kondurypamum, Tpe-
Oyromue TOYHOH
CHHXPOHH3AIIH

cnons3ys pacluvpeHHble BO3MOX-
HOCTYI CHXPOHN3aLMY [IBYX VICTO4HM-

KOB TOKa/HanPSXEHVH, MOXHO CTDOUTb
yNOOHbIE KOMMAKTHBIE CCTEMBI 15 TEC-
TVIPOBAHYIA KOMMOHEHTOB C MPUMEHE-
HWEM NNLLb OAHOM MOAENM (CM. BCTaB-

Ky cnpaga). OCOOEHHO B Cy4as, koraa
GN0OKM CNONB3YIOTCS B Ka4ECTBE UCTOY-
HIKa CMELLIEHNA ANS aKTVBHBIX KOMMOHEH-
TOB (HanpuUmep, GUNONSPHBIX 1 NONEBLIX
TPAH3VCTOPOB WK YCUIMTENEN MOLLHOC-
T1), BBIOOP NOAXOAALLErO METOMA CUHXDO-
H13aUMM NOMOraeT BbICTPO ONPEeaeNnTL
Tpebyemylo pabouyio TOHKY TECTIPYEMO-
[0 YCTPOICTBA. K TOMY Xe, MONYYEHHYIO
KOH®Mrypauyio MOXHO N1ErKO BOCNPOK3-
BECTM B OYAYLLMX ISMEDEHVISX, HE NOMb-
3yAACb AN 3TOrO Nepeaayen nporpam-
MHbIX KOOB Yepe3 uHTepdeiic IEC/IEEE
— YTO 0YeHb BBIFOAHO C TOYKM 3DEHNS NPO-

=20V

Puc. 3. BbixopHoi avana3oH U3MepuTesibHbIX MCTOYHUKOB MuTaus R 6243 u R 6244 ot Advantest

HosocTn Rohde & Schwarz
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IIpumeps! nprMeHeHus:

Mpumep ¢ O1NoASPHBIM TPAH3UCTOPOM Ha puc. 4
MOKa3bIBaET, Kak MOXHO CUHXPOHV3MPOBATH ABA

R 6243 (@ 1 ®) ang reHepauyv NMHenHo HapacTa-
IOLLIErO HAMPSKEHNS, Kak Ha BXOAE, Tak U Ha BbIXO[E.
® paboTaeT B pexvme ISVM 1 He3aBrcumMo 0cy-
LECTBNSET NIMHENHOE CBUMMPOBaHIE, 3a0al0LLEE
0a30BbI/1 TOK TPaH3McTOPa. @ paboTaeT B pexume
VSIM, HO He B pexumMe CBUNMPOBAHIS, & B DEXVME
NOCTOSIHHOTO HanpPskeHWs. OH NOJAeT Ha TPaH-
31CTOP HEOOXOAMMOE KOMNEKTOPHOE HanpsXEH!e
Vog ¥ MOCAE K00 HOBOTO TOKOBOMO MMMyb-

ca Ha 6a3e HeMEANEHHO U3MEPSIET TOK KOMNEKTO-
pa. Kpome Toro, B @ BBEAEH NOPOr cpabarbiBaHus
KoMnapatopa, KOTOPbIf, B AaHHOM NpHUMepe, Co-
OTBETCTBYET HOMUHAIBHOMY 3HAYEHMIO KONNEKTOP-
HOrO TOKa, KOTOPLI TPEOYETCS YCTaHOBITh. [10Ka
3TO 3HAYEHME He AOCTUrHYTO, BHYTPEHHUI FreHepa-
TOP @ NPOAOAXAET NEPEKNIOYATLCS Ha CreayioLye
YPOBHM. M TONBKO MO AOCTUXEHMIO HOMUHANBHOTO

/lpyrue npuMepbl IpHMEHEHHs

@ TecTvpOoBaHye GUNONFPHbIX 1 NONEBbIX TDAH-
31CTOPOB V1 YCUINTENEN MOLLHOCTH

@ ToK CMelLLEHV 115 NPOBEPKM S-napameTpoB
BY tpaHsucTopos

@ TeCTMPOBAHME XapaKTEPUCTVIK AMOAO0B (MPsAMOe
HanpsixeHue, 0bparTHbiv TOK)

@ TeCTpOoBaHKE N1A3EPHbIX U GOTOANOA0B

@ TeCTbl ¢ uKcaLyen COCTOAHUS HA MUKPOCXe-
Max KMOTT

@ Charve xapaktepuctuk DC/DC npeobpasosa-
Tenen

© ManowymaLLmi UCTOYHK ANS U3MEPEHUS
Lyma B cuctemax AMY

@ VIMTaums pasnnyHbix 3Ha4eH ConpoTUBIE-
HWS Ha KoHTakTax VIMC nyTem nHxexumm Toka

@ [IPOMBILLNIEHHOE TECTVPOBAHNE KOMMOHEHTOB C
BbIHECEHMEM 3akioyerus [oneH / He ronen

@ BX0OHOM 11 BEIXOOHOW KOHTPOMb Ka4eCTBa (KOM-
naparop)

@ [eHepalyg npoduien Harpysk1 akkymynsgropos

@ [107HOCTBIO aBTOMATMYECKaS TeHepaL/s
LMKNOB 3apsiaa/paspsia akkymynaTopoB



Hp0BepKa IMapaME€TPOB MOCTOSHHOI'0O TOKA HJIM HCTOYHUK CMEIICHUA

11 TecTapoBannsa BY mapamMeTpoB akTHBHBIX KOMIIOHEHTOB

Puc. 4. OnpezeneHyie Toka 6asbl, HEOGXOAUMOrO 15l MOJYHEHMS
HYXHOIO TOKa KO/EKTOpa B CTATMYECKOM pexuMe paboTsl
TpaHavcTopa

Puc. 5. Onpenenenve Toka 6a3bl, HEOBXOAMMOrO ANIsl NOMy4EHNs!
HYXHOTO TOKa KOJINEKTOPA B MMMYJIbCHOM PeXiMe paboThbl
TpaHaucTopa

Puc. 6. WUcnonb3oanme agyx R 6243 B ka4eCTBE MCTOYHMKA
CMelLLIHs 1151 TECTUPOBaHUsi BY napameTpoB akTUBHBIX
KOMMOHEHTOB

3HayEeHVA BbIXOA, «3aBEPLIEHO» Nprbopa @ BbAGET
CUHXPOCHIHAN, KOTOPHIN, B CBOIO 04ePeab, OCTaHaB-
JIMBAET FeHeparop HapacTaioLero Toka @. B pesynb-
TaTe @ 0CTaHaBAMBAETCS HA IOCTVIHYTOM YPOBHE
0a30B0ro T0Ka, V1 Tpedyemas paboyas To4Ka TpaH-
31CTOPA HAEXHO ONPENEenseTcs.

Ha puc. 5 nokasaH TpaHsneTop Wiv YeunTesb MOLL-
HOCT, Ha KOTOPbIMA AOMKHbI NOOABATLCS UMMYAbCH Ha-
NPSXeHS. 9TOT PEXUM PABOTLI UCMONL3YETCA B TEX
Cryyasix, KOraa MOLLHbIE TECTURYEMbIE KOMMOHEHTHI
LOMXHbI PAa00TaTh 683 OXNaXOEHNS UK O4EHb O13KO
K 11X peabHbIM paboyuM YCnosKsaM. B aTom npume-
pe ® cHoBa paboTaeT B pexume ISVM 1 BbINonHS-

€T CBUMMPOBAHME, OAHAKO Ha 3TOT Pa3 He CamOoCTOR-
TENbHO, @ B PEXVME BHELIHErO 3amycKa, KOTOPbI re-
HepupyeTca NproopoM @, MOCKONLKY NOCNE Kaxao-
[0 TOKOBOrO UMMyNbca @, @ n3mepseT Tok. [10CKosb-
Ky BbIXOf, KOMNaparopa @ 3anporpaMMUpOBaH Ha
«HI3KNIN» YDOBEHb, € rEeHEpPVPYET CUTHa 3amnycka ons
® 10 TEX NOP, NOKA HE MCHE3HET «HU3KIIA» YPOBEHS.
B pesynbrare a1a TECTOBAs KOHOMIypaLMs Takke ne-
PEeXomNT B CTAOWIBHOE COCTOSIHME, HO Ha 3TOT Pas

C MIMNYNbCHBIM PEXIMOM MUTaHUS BLIXOAHOMO Kac-
kaga. [Ins noAHOTH KapTVHbI CReayeT OTMETUT, 4TO

B [IAHHOWN KOHUrypaLmm, nd nofadun Ha TecTvpye-
MO€ YCTPONCTBO MMMYNbCHOTO HAMPSXEHNS MATAHNS,
@ paboTaeT He B PEXUME NOCTOSHHOO HAMPSXEHs,
a B PEXMME MPOU3BOBHOIO CBUMMPOBAHNS.

Ha pyic. 6 onncanHas Bbile KOHGUrypaL[/s [ONoNHEHa
AHaNM3aTopOM 3NEKTPUHECKIIX LIEMEN, KOTOPBI TOXE
MOXET HaynHaTh M3meperne BY napaMeTpoB B HyXHOe
BPEMS, CUHXDOHU3MPYACH OT @.
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Puc. 4

R6243 ®
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113B0O/TENLHOCTH. CTOMb BBICOKAS TM6-
KOCTb JOCTUraeTes, B YaCTHOCTY, 33 CHET
BO3MOXHOCTV NPOrPaMMUPOBAHUA YHK-
LIVl PACTONOXEHHOMO Ha 33aHEN NaHe M
pasbema BNC (puc. 7).

Xopomo npogyMaHHas Iporpam-
MHas O PAKKa

R 6243 1 R 6244 moryt paboTarb B pe-
XMMeE, COBMECTUMOM C UX MPE/LIeCTBEH-
HuKOM TR 6143, B pe3ynsrare MOXHO Vic-
NONMb30BATb YXE CYLLECTBYIOLLE TECTOBbIE
NPOrpammbl nLLb C HE3HAHUTENBHBIMM
nepenenkamu. VIckniounTensHble napa-
METPbI 3TVX N3MEPUTENBHBIX ICTOYHIKOB
nuTaHya ot Advantest ONoNHAIOT ppan-
Bepb! LabView ¢ nonesHbIM NprKnaaHsIM
nporpaMmMHbIM 0OecnedeHnem (puc. 8).

Jaxiouenue

/ICTOYHMKIM NOCTOSAHHOTO TOKa / MOoHKTO-
pbl R 6243 11 R6244 npepctasnsioT coboi
M3MepUTENbHBIE MPKOOPSI, A0NYCKAIOLL/E
MMOKOE MCMOMb30BAHME; OHM CMOCOOHI
TOYHO, HAAEXHO 1 BLICTPO paboTaTh Kak
B KA4eCTBE CaMOCTOSTENBHOMO NPKB0o-
pa, TaK 1 B rpynne. bnaronaps MHOXECTBY
MEJIKVIX, HO O4EHb MONE3HbIX GYHKLMIA, 00~
NACTb BO3MOXHOMO NPUMEHEHNS pacnpo-
CTPaHAETCS AANeKo 3a Npenenbl 00bHHO-
[0 TECTVPOBAHMS KOMMOHEHTOB.

Lutz Fischer

Hosocti Rohde & Schwarz

TMoppoGHyio MHdOPMALWIO U TEXHUYECKKE
ONUCaHNA CM. Ha caifTe
www.rohde-schwarz.com
(www.rohde-schwarz.ru)

(nomck no knoueBOMY CNOBY:

R 6243 unu R 6244)

TexHn4eckoe onvcanme
Ha R 6243 /R 6244

6243 Sweep Graph Samplevi™®

oject jows  Help

120| 120V :
COMPLETE [220| 220V |T2
INTERLOCK ouT 240 240V /
OPERATE BUSY SYNC TRIGH
X IN/JOUT  IN/OUT ouT IN

Puc. 7. YuueepcanbHocTb: BNC pasbembl
Ha 3TMX UCTOYHMKAX TOKA/HANPSXXEHNS MOryT
MMETb HECKONbKO Ha3HAYeHUN 1 3apaHee
3anporpaMM1pPOBaHbl Ha BbINOHEHNE
PasnAnyHbIX GYHKLMIA

{11] [ 13pt &pplication Font = e

R6243 Sweep Measure Sample

Data Read Busy

B [+ Dal:%l umber
@ | B__]

Souce Data

I e
IFE 123
Meas Data

20 a2 || 25 [EsomET |

FT_ Joeoo 0001 CIESE
F2 Jroo 04 wESE ®

Sweep Parameter §
EDIT : Sweep Mode [Edit]
Linear_sweep
Start  [0,6000°
Stop 11000
-5,00E-2~ | . " " " ' Step 10,0100
5,00E-1 E.00E-1 700E-1  8.00E-1 9.00E-1 100E+0  1.70E+0 VoW
PARAMETER| L
Source Mode Bias Base Parameter 5et 0g_sweep
DC Sweep VI Errar
Edit EHW| eﬂw| v w| J Start [0,1000
Swegp Type Stop |1,0000
Linesr W] Limit 7[500.000( ms w] i
5 R Mod i
YH/M b
Repeat Count Reverse i e Random_sweep
i‘ 1 v| Memaorny Na. o
= S Range Mode Auto W
Sweep Time Parameter SWR 7 W
Measure Delay Pulze Width Period ms Swh angeu : ?
1§
4o | me shEmn |ms  HE000 whangetnt _— I
3! ! " ! ! . ! SetData  #0 |[io600
Source Delay Hold Time Int. Time Initialize e F
Hoi0 | ms Sfoo0 | ms _IPLE ¥ Al - ]
‘1| | ‘1| | O Stop N 10
Line Freq GPIB Add T !
50H= vI g,—.l Mow Output ow Limit Real Sweep Time
: | 00000 | [mv | (050000 | [mé | 2S84 ms

|

Sweep Count2 Repeat Count?

B

| ;&

Puc. 8. Mpumep npumeHenns R 6243 ¢ LabView
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6243/6244
DC Voltage/Current Source/Monitor

DC voltage/current source monitor ideal for
electronic circuit/component evaluation
by flexible source and measurement

® Wide ranging source/measurement
6243 Voltage: 0 to =110V Current: 0 to £2A
6244 Voltage: 0 to 20V Current: 0 to =10A

® 5'--digit display with 1pV/100pA (6243), 1uV/1nA (6244)
resolution in measurement

® Pulse measurement with a minimum pulse width of ims

® Sink-enabled bipolar output




The 6243/6244 is a DC voltage and current source/monitor
that offers wide ranging source and measurement as follows:
6243 Voltage: 0 to =110V Current: 0 to £2A

6244 Voltage: 0 to 20V Current: O to +£10A

The 6243/6244 provides high accuracy with 4Y2-digit
source resolution and 5'2-digit measurement resolution, a
variety of sweep functions, and a pulse measuring func-
tion with a minimum pulse width of 1ms. Thus, it can be
used for a wide range of applications as a power source for
evaluation in research and development of semiconductors
and other electronic components or for characteristic test

systems in a production line.

6243 6244
. +2A at up to +32V +10A at up to +7V
Maximum
iR G +1A at up to £64V +4A at up to £20V
+0.5A at up to 110V
Voltage source/ 320mV-110V 320mV-20V
measurement range
Current source/ 32pA-2A 320pA-10A
measurement range
Digits
Source 42
Measurement 52
Voltage resolution
Source 10pv
Measurement v
Current resolution
Source 1nA 10nA
Measurement 100pA 1nA

® Wide ranging source/measurement
6243 Voltage: 0 to 110V Current: 0 to +2A
6244 Voltage: 0 to +20V Current: 0 to =10A

® 5'2-digit display with 1uV/100pA (6243), 1pV/1nA
(6244) resolution in measurement

® Pulse measurement with a minimum pulse width of
1ms

® Sink-enabled bipolar output

AOCMT 4143 OC VCLTADE CURRENT BOURCE/MOAsTIN

Output Range

<6243 output range>

+2A
-Sink +Source
+1A
+0.5A <6244 output range>
10V Rl 2V 464V 1oV |
e e +10A
T -Sink +Source
0.5A +7A
A +4A
-Source +Sink
-2A -20v A v +20V
+ +
Tran
Toa
-Source +8ink
-10A

: The operating environment
temperature of the shaded areas is 0 to 40°C.
Source/Measurement Functions

Voltage/current source and voltage/current measurement can be
selected by specifying the source and measurement functions.

6243/6244
D _ DRIVING GUARD
IMK\ (6243 only)
O HI OUTPUT
A 5
IS 5 vs 2 SHISENSE
V) wm
T LO SENSE
- ¢ SLoouTPUT

Source Modes

There are four source modes; DC, pulse, DC sweep, pulse sweep.
Then, the sweep modes are classified into three sweep types: linear
sweep, log sweep and random sweep (user programmable sweep).

T

Source mode DC Pulse

Continuous spot

Linear sweep

1
e

. 2 |5

Random sweep

The 6243/6244 can generates patterns necessary for device test
without exchanging data with an external controller, and read out
measurement results from the memory after the test. However, it
cannot generate pulses across polarities.



Source/Measurement Timing

In the pulse and sweep modes, the source and measurement tim-
ings are synchronous, and measurement can be done after a speci-
fied time from source value application.

Setting the measurement delay (Td) allows measurement after a

specified time from the end of pulse application as stress test.

Trigger

Measurement

(M&asurement)
1
Tds Tw _| !
W :
- ------ ad_______ »
Tp ' |
7l

Tds : Source delay Tw : Pulse width Td : Measurement delay Tp : Period

Range Switching without Discontinuity

The voltage and current source ranges can be changed without low-
ering the output to zero from the level before switching. This allows
no discontinuity at the output and reduces adverse effects on devices
with hysteresis or high dielectric constant.

Range 1 Range 2

Range switching without lowering the output to zero

Low Noise

The performance of a 30V range (DC to 20MHz)
power supply basically b L
depends on the accuracy
of source voltage/cur- i
rent and the quantity of m ISm"P'F’
noise superimposed to i it Vi 3

them. The 6243/6244

adopts a minimum noise

T Wil RS oW

. . ) Output noise of 6243/6244
design effective for input
signals of a DC ampli-
30V range (DC to 20MHz)
fier and other cases sus-

A b e
® F tom

m [ -

| T I T

ceptible to power noise.

This model is the perfect
power supply for linear
ICs, optical devices or
mobile communication

amplifiers.

Output noise of our conventional models

For Characteristic Test for Transistor and FET

Synchronized operation £243/6244

of the two units of the
6243/6244 allows charac-

teristic test of a transistor tricger
or FET. Id and Ig can be "

SYNC OUT

measured simultaneously,

as controlling the source
. . . Id measurement
timings of drain voltage

a device from stress. vds —1

and gate voltage to protect

® Linear, log and random |g measurement
sweep functions

® Pulse measurement with  vgs __/—L

Tds Td2

Tds : Source delay
Td1, Td2 : Measurement delay

a minimum pulse of 1ms
® Measurement delay
function for measure-
ment timing control
® Source delay function <Example of FET measurement>

for source timing control

For Battery Charge/Discharge Test

The 6243/6244 is available for battery charge and discharge test at con-
stant current (CC) or constant voltage (CV) by DC or pulse application.
In a pulse charge and discharge test, measurement must be done at
the time of and after the pulse application.

Using two units will allow measurement at the two points above and

increase the current capacity up to 20A.

@ Source sink current up to +20A (7V)

@ 20A (6244) and 4A (6243) by two-unit parallel operation

@ Measurement at pulse HI/LO points

@ Selectable from voltage measurement or current measurement

6243/6244 Is=Is1+Is2

- s

Is1
tvs
Vm1 /r
SYNC OUT

6243/6244

Is2

TRIGGER IN
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1 Td2

Td1, Td2 : Measurement delay

<Example of battery charge and discharge test>



For Temperature Dependence Test of Diode VF

In a characteristic test on a power diode, applying pulse current is
effective for avoiding the influence of self-heating.
The current pulse sweep function and pulse-synchronous voltage

measurement ensure accurate VF characteristic test at large current.

Current pulse sweep ISVM

VF

Diode

-]

Voltage

VF temperature dependence by pulse width variation

For Dark Current Characteristic Test of Photodiode

The following functions of the 6243 are effective for photodiode

characteristic test:

@ Dark current-reverse voltage characteristic test function with
100pA resolution

@ Breakdown voltage measurement by +110V source and with the

comparator function

DC voltage sweep VSIM

Reverse voltage Vr

Dark current Io

'

Photodiode

4 Darkcurrent Ip

Reverse voltage VR

>
»

Temperature dependence of dark current-reverse voltage characteristic

For DC/DC Converter Characteristic Test

The following functions are effective for DC/DC converter charac-
teristic test:

@ Parallel measurement of input current and output voltage/current
by using two units

® Electronic load capable of operation down to OV

(General electronic loads do not operate at 0.8V or less.)

@ Large output current up to 10A (7V) (6244)

VSIM

TRIGGER
Vec/lce

DC/DC

Parallel measurement of input current and output voltage

1 Voltage

Output voltage

4
,/ Input current

’ Efficiency

-~ Load current




Specifications

Voltage measurement

(Auto zero: ON, integration time: 1PLC to 100PLC)

All accuracy specifications are guaranteed for one year at a temperature Range Overall accuracy | : 1-day stability Temperature cloefficient
of 23 +5°C and a relative humidity of 85% or less. +(% of reading+V) +(ppm of reading+V)/°C
320mV 0.03+100pV 0.008+50uV 15+8pV
6243 3.2V 0.03+150pV 0.008+100pV 15+10pV
32v 0.03+1mV 0.008+500pV 15+50uV
Voltage source/measurement range 110V 0.03+8mV 0.00813mV 154500V
Range Source range Settingresolution |  Measurement range | Measurement resolution
320mV | 0to +320.00mV 10pV 0 to £320.000mV| 1pVv ‘ o
3.0V 0 to +3.2000V 100V 0 to +3.20000V 100V Current measurement (Auto zero:.C-)N, integration time: 1PLC to 1lOl0PLC)
30V 0 to £32.000V 1mv 0 to £32.0000V 100pV e Overall accuracy. 1-day stability Temperatgre coefficient
10V 0 to +110.00V 10mv 0 to +110.000V 1mv +(% of reading+A+AxVo/1V) +(ppm of reading+A+AxVo/1V)/°C
32pA 0.03+8nA+300pA 0.015+3.5nA+200pA | 25+600pA+10pA
320pA | 0.03+80nA+3nA 0.015+35nA+2nA 25+6nA+100pA
Current source/measurement range 3.2mA [ 0.03+800nA+30nA | 0.01+350nA+20nA | 20+60nA+1nA
Range Source range Setting resolution |  Measurement range | Measurement resolution 32mA | 0.03+8pA+300nA 0.01+3.54A+200nA | 20+600nA+10nA
32uA | Oto+32.000uA | 1nA 010 £32.0000pA | 100pA 320mA | 0.05+80pA+3pA 0.015435)A+20A | 20+6pA+100nA
320pA | Oto +320.00pA | 10nA 010 £320.000pA | 1nA 2A 0.06+800pA+30UA | 0.03+3504A+20pA | 20+60pA+1pA
3.2mA | 0to+3.2000mA | 100nA 0to +£3.20000mA | 10nA Vo: Gompliance voltage (OV o +110V)
32mA 0to £32.000mA | 1uA 0 to +32.0000mA| 100nA
320mA | 0to +320.00mA 10pA 010 +320.000mA|  1pA The following errors are added to the accuracy and 1-day stability when the integration time is 10ms to 500ps.
2A 0to +2000.0mA | 100pA 0to +2000.00mA| 10pA Integration time Unit: digits
Range 10ms 1ms 500ps
However, the measurement resolution with integration time 500ps and 1ms will be as follows 320mV 30 50 60
Integration time 500us 1ms Voltage measurement | —— " == 6 12 15
Measurement resolution (digits) 5 3 320A 30 50 70
Current measurement | 320pA 15 25 30
Voltage limiter (compliance) range 3.2mAto 2A 10 15 20
Range Maximum setting range | Minimum settingrange | Setting resolution Source linearity: +0.01% of range
320mV 320.00mv 3mv 10pv Maximum output current: +2A at up to 32V, +1A at up to 64V, +0.5A at up to 110V
3.2V 3.2000V 30mv 100pv Maximum compliance voltage: 110V at up to 0.5A, +64V at up to 1A, £32V at up to 2A
32v 32.000V 300mV 1mV
110V 110.00V 3V 10mV

Current limiter (compliance) range

6244

Voltage source/measurement range

Range Maximum setting range | Minimum settingrange | Setting resolution Range Source range | Settingresolution |  Measurement range | Measurement resolution
32uA 32.000pA 300nA 1nA 320mV | 0 to +320.00mV 10pVv 0 to +320.000mV | 1pV
320pA 320.00pA 3pA 10nA 3.2V 0 to +3.2000V 100pV 0 to +3.20000V 10pv
3.2mA 3.2000mA 30pA 100nA 20V 0 to +20.000V mv 0 to +20.0000V 100pVv
32mA 32.000mA 300pA 1pA
320mA 320.00mA 3mA 10pA Current source/measurement range
2A 2000.0mA 30mA 100pA Range Source range | Settingresolution | Measurementrange | Measurement resolution
320pA | 0to +320.00pA 10nA 0 to +320.000pA 1nA
Overall accuracy: Includes calibration accuracy, 1-day stability, tempera- 3.2mA | 0to +3.2000mA 100nA 0to +3.20000mA| 10nA
ture cosfficient and linearity 32mA | 0o £32.000mA | 1uA 0 to £32.0000mA | 100nA
1-day stability: Under constant power and load 320mA | 0to £320.00mA | 10pA 0 to +320.000mA| 1uA
Temperature coefficient: At temperature of 0 to 50°C 3.0A 0 to +3200.0mA 100pA 0 to +3200.00mA | 10pA
10A 0 to +10.000A TmA 0 to +10.0000A 100pA

Voltage source/voltage limiter

R Overall accuracy \ 1-day stability Temperature coefficient
+(% of setting+V) +(ppm of setting+V)/°C
320mV 0.03+200pV 0.01+100pV 15+20pV
3.2V 0.03+600pV 0.01+300pV 15+50pV
32V 0.03+6mV 0.01+3mV 15+500pV
110V 0.03+30mV 0.01+20mV 15+2mV
Current source/current limiter
e Overall accuracy 1-day stability Temperature coefficient
+(% of setting+A+AxVo/1V) +(ppm of setting+A+AxVo/1V)/°C
32pA 0.03+10nA+300pA 0.015+4nA+200pA 25+1nA+10pA
320pA 0.03+100nA+3nA 0.015+40nA+2nA 25+10nA+100pA
3.2mA 0.03+1pA+30nA 0.01+400nA+20nA 20+100nA+1nA
32mA 0.03+10pA+300nA 0.01+4pA+200nA 20+1uA+10nA
320mA 0.05+100pA+3pA 0.015+40pA+2pA 20+10pA+100nA
2A 0.06+1mA+30pA 0.03+400pA+20pA 20+100pA+1pA

Vo: Compliance voltage (OV to +110V)

However, the measurement resolution with integration time 500us and 1ms will be as follows

Integration time 500ps 1ms
Measurement resolution (digits) 5 3
Voltage limiter (compliance) range
Range Maximum setting range | Minimum settingrange | Setting resolution
320mV 320.00mV 3mV 10pV
3.2V 3.2000V 30mV 100pV
20V 20.000V 300mV 1mV

Current limiter (compliance) range

Range Maximum setting range | Minimum settingrange | Setting resolution
320pA 320.00pA 3pA 10nA
3.2mA 3.2000mA 30pA 100nA
32mA 32.000mA 300pA 1pA
320mA 320.00mA 3mA 10pA

3.2A 3200.0mA 30mA 100pA
10A 10.000A 300mA 1mA




Overall accuracy: Includes calibration accuracy, 1-day stability, tempera-

ture coefficient and linearity

1-day stability: Under constant power and load

Temperature coefficient: At temperature of 0 to 50°C Range 6243 6244
320mV v 4
Voltage source/voltage limiter 3.0V v/ v/
e Overall accuracy \ 1-day stability Temperature coefficient Voltage source/voltage limiter 20V _ v/
+(% of setting+V) +(ppm of setting+V)/°C 32V v/ _
320mV 0.03+300pV 0.01+150pV 15+30pV 110V v _
3.2V 0.03+600pV 0.01+300pV 15+50pV 32pA v/ _
20V 0.03+6mV 0.01+3mV 15+500uV 320pA v/ v/
3.2mA v v
Current source/current limiter L 32mA 4 4
— — Current source/current limiter
Range Overall accuracy 1-day stability Temperature coefficient 320mA v/ v/
+(% of setting+A+AxVo/1V) +(ppm of setting+A+AxVo/1V)/C 2A v -
320pA 0.03+100nA+3nA 0.015+42nA+2nA 25+10nA+100pA 3.2A - v
3.2mA 0.03+1pA+30nA 0.01+420nA+20nA 20+100nA+1nA 10A - v
32mA 0.03+10pA+300nA 0.01+4.2uA+200nA | 20+1pA+10nA
320mA 0.05+100pA+3pA 0.015+42pA+2uA 20+10pA+100nA Voltage source/current source
3.2A 0.06+1mA+30uA 0.03+420pA+20pA 20+100pA+1pA Overall accuracy of reverse polarity limiters:
10A 0.1+10mA+300pA 0.08+4.2mA+200pA | 90+1mA+10pA The accuracy of the source value and reverse polarity limiters is obtained

Vo: Compliance voltage (0V to +20V)

Voltage measurement

(Auto zero: ON, integration time: 1PLC to 100PLC)

R Overall accuracy \ 1-day stability Temperature coefficient Range Overall accuracy (% of setting+V)
+(% of reading+V) +(ppm of reading+V)/°C 320mV 0.25+8mV
320mV 0.03+200pV 0.008+100pV 15+20pV ) . 3.2V 0.25+8mV
3.0V 0.03+2000V 0.008+100pV 154204V Reverse polarity/voltage limiter 20V/32V 0.25480mV
20V 0.03+1mV 0.008+500pV 15+50pV 110V 0.25+300mV
Range Overall accuracy (% of setting+A)
Current measurement (Auto zero: ON, integration time: 1PLC to 100PLC) 32uA 0.25+650nA
S Overall accuracy 1-day stability Temperature coefficient 320pA 0.25+6.5uA
+(% of reading+A+AxVo/1V) +(ppm of reading+A+AxVo/1V)/"C 3.2mA 0.25+65pA
320pA | 0.03+80nA+3nA 0.015+40nA+2nA 25+8nA+100pA Reverse polarity/current limiter |  32mA 0.25+650pA
3.2mA 0.03+800nA+30nA | 0.01+400nA+20nA 20+80nA+1nA 320mA 0.25+6.5mA
32mA 0.03+8pA+300nA 0.01+4puA+200nA 20+800nA+10nA 2A/3.2A 0.25+65mA
320mA | 0.05+80uA+3pA 0.015+40pA+2pA 20+8uA+100nA 10A 0.25+650mA
3.2A 0.06+800pA+30pA 0.03+400pA+20pA 20+80pA+1pA
10A 0.1+8mA+300pA 0.08+4mA+200pA 90+800pA+10pA Output noise: For voltage source, within the range from no load to the

6243/6244

6243/6244 range table

by adding the data in the following table to the overall limiter accuracy.
(The stability and the temperature coefficient are not added.)

Vo: Compliance voltage (OV to +20V) maximum load [Vp-p]

For current source, at the following load [Ap-p]
The following errors are added to the accuracy and 1-day stability when

the integration time is 10ms to 500ps. Voltage source

Free Integration time Unit: digits i Load resistance Low frequency noise High frequency noise
10ms ms 500ps DC to 100Hz | DC to 10kHz | DC to 20MHz
e 320mA 30 50 60 320mV - 60pV 300pV 5mV
3.2V to 110V 6 12 15 3.2V - 100pV 400pV 5mV
Current measurement 320pA 15 25 30 20V/32V - 1mV 3mV 6mv
3.2mA to 2A 10 15 20 110V - 3mV 5mV 10mV
Source linearity: £0.012% of range Current source
However, the following errors are added for the 320mA, 3.2A, and 10A ranges. ) Low frequency noise High frequency noise
- Range Load resistance
Range +(% of setting) DC to 100Hz | DC to 10kHz | DC to 20MHz
320mA 0.01 32pA 10kQ 10nA 60nA 500nA
Current measurement 3.2A 0.02 320pA 10kQ 30nA 150nA 600nA
10A 0.07 3.2mA 1kQ 200nA 2uA B6uA
Maximum output current: +10A at up to 7V, +4A at up to 20V 32mA 1kQ 2UA 15uA 20pA
Maximum compliance voltage: +20V at up to 4A, =7V at up to 10A 320mA 1kQ 20pA 100pA 150uA
2A/3.2A 100Q 200pA 1mA 1.5mA
10A 10Q 2mA 10mA 15mA




Switching noise

Typical value [p-p]| Load resistance
) Voltage source 600mV At 100kQ
Output ON/OFF noise Current source 600mV At 100kQ
Voltage source 50mV -
Current source | 70digits+50mV —
Range switching noise Voltage limiter Somv- =
Current limiter 50mv*"*? -
Voltage measurement 50mv*? -
Current measurement 50mv*"*? -
Polarity switching noise Voltage source S0mv -
Current source 50mV/RL RL
Power OFF noise 600mV At 100kQ

Source and measurement function

DC source and measurement

Source and measurement of DC voltage and current

Pulse source and measurement

Source and measurement of pulse voltage and current
The LO and Hl values of a pulse have the same polarity.

DC sweep source and measurement

Source and measurement by Linear, Log and Random levels

Pulse sweep source and measurement

Source and measurement by Linear, Log and Random levels
The LO and Hl values of a pulse have the same polarity.

Sweep mode

Reverse ON (round)/OFF (one way)

Sweep repeat count

1 to 1000 times or infinite

Maximum number of sweep steps

5000 steps

Maximum random sweep memory

5000 data

Measurement data buffer memory

5000 data

Calculation function

NULL calculation

*1) 80mV when the voltage source range is the 110 V range.

*2) The limiter is inactive. When the limiter is active, it is the same as the source range
switching noise.

RL: Load resistor value

Settling time

Time to reach the final value +0.03% when varying the output from zero
to full-scale. This applies under the conditions of resistive load, load ca-
pacity of 2.5pF or less, and full-scale source and limiter setting values.

Range Settling time
§.220va 300ps or less
Voltage source 20V/32V 700ups or less
110V 2ms or less
32uA 5ms or less
320pA
3.2mA
Current source 32mA 3ms or less
320mA
2A/3.2A
10A

Line regulation
+0.003% of range

Load regulation

Voltage source: +0.003% of range or less at 4-wire connection under the
maximum load

Current source: Depending on the overall accuracy CMV (A x Vo/1V)

Output resistance: At 2-wire connection (Output cable not included)

Maximum load capacitance: Maximum load capacitance that does not
generate oscillation in voltage source or
voltage limiter status

Output resistance (Q) Maximum load
Range .

Voltage source Current source capacitance
32pA 500mQ or less 1 x 10°Q or higher 1uF
320pA 100mQ or less 1 x 10°Q or higher 1uF
3.2mA 10mQ or less 1 x 10°Q or higher 100pF
32mA 10mQ or less 1 x 10Q or higher 100pF
320mA 10mQ or less 1 x 10°Q or higher 2000pF
2A/3.2A 10mQ or less 1 x 10°Q or higher 2000pF
10A 10mQ or less 1 x 10°Q or higher 2000pF

Supplied cable resistance: 100mQ or less

Maximum inductive load
Maximum inductive load that does not generate oscillation in current

Comparator calculation (HI, GO, or LO)

Trigger style Auto trigger (DC free run/Pulse repeat)

External trigger

Output terminal Front: Safety socket
Rear: Safety socket (6243 only)
HI OUTPUT, HI SENSE, LO OUTPUT,

LO SENSE, DRIVING GUARD (6243 only)

Maximum input 110V peak Max (between Hl and LO, DG and LO)
6243 1V peak Max (between OUTPUT and SENSE, HI and DG)
500V Max (between LO and chassis)

Maximum input 20V peak Max (between Hl and LO)
6244 2V peak Max (between OUTPUT and SENSE)
250V Max (between LO and chassis)

Maximum remote sensing voltage |6243: +0.5V Max, 6244: +1V Max,

HI OUTPUT - HI SENSE, LO OUTPUT - LO SENSE
(The voltage between HI SENSE and LO
SENSE must be within the maximum output
voltage range)

Vloltage measurement input resistance | 1GQ or higher

Voltage measurement input leak current | +2nA or lower

Maximum guard offset voltage | +2mV: between HI (SENSE) and DG (6243 only)

Maximum allowable guard capacity |1000pF: between HI (OUTPUT or SENSE) and DG (6243 only)

Maximum allowable shield capacity  |5000pF: between DG and LO (OUTPUT or SENSE) (6243 only)

GPIB interface Compliant with IEEE-488.1-1978
Interface function: SH1, AH1, T5, L4, SR1, RL1,
PPO, DC1, DT1, CO, E2

External control signal ® TRIGGERIN

® SYNC OUT
® COMPLETE OUT/BUSY IN/BUSY OUT
® INTERLOCK/OPERATE IN/OPERATE OUT

Setting Time

Minimum pulse width: 1ms

Minimum step (repeat) time: Under fixed source range, in the free run or trig-
ger mode, and with source delay time of 10ps

Measurement Memory mode Minimum step time
OFF - 2ms
BURST 4ms
ON NORMAL 10ms
OFF

For measurement ON, under fixed measurement range and with integration time of 500us
and source delay time of 300us

Integration time:500ps/1ms/10ms/1PLC/10PLC/100PLC
Source delay time

source or voltage limiter status Setting range Resolution Setting accuracy
Current source range/current limiter range 32pA 320pA 3.2mA to 10A 10ps to 600.00ms 10ps
Maximum inductive load 100pH 500uH 1mH 600.1ms to 6000.0ms 100ps +(0.1%+30ps)
6001ms to 60000ms 1ms

Voltage/current measurement
Effective CMRR: At unbalanced impedance 1kQ
In DC and AC 50/60 Hz + 0.08%
Integration time
500ps to 10ms 1PLC to 100PLC
60dB 120dB

\loltage measurement/current measurement

NMRR: At AC 50/60 Hz + 0.08%

Integration time
500ps to 10ms 1PLC to 100PLC
Vloltage measurement/current measurement 0dB 60dB




Period (pulse cycle)

Supplied Accessories

Setting range Resolution Setting accuracy Name Model Quantity
2ms to 600.00ms 10ps Power cable A01402 1
600.1ms to 6000.0ms 100ps +(0.1%+30ps) Input/output cable (safety plug) A01044 1
6001ms to 60000ms 1ms Banana adapter (for AO1044) A08531 1
Pulse width
Setting range Resolution Setting accuracy Optional Accessories
1ms to 600.00ms 10ps
600.1ms to 6000.0ms 100ps +(0.1%+30s) NEME o]
6001ms to 60000ms 1ms Input cable (test probe) A01041
Input/output cable (safety plug) A01044
Measurement delay time Banana adapter (for A01044) A08531
Setting range Resolution Setting accuracy Test fixture 12701A
300ps to 600.00ms 10us JIS rack mount set (for 6243) A02269
600.1ms to 6000.0ms 100us +(0.1%+30ps) EIA rack mount set (for 6243) A02469
6001ms to 60000ms 1ms Slide rail set A02615
Side joint set (4U) A02641
Hold time EIA rack mount set A (4U, with front handle) A02710
Setting range Resolution Setting accuracy JIS rack mount set A (4U, with front handle) A02711
3ms to 60000ms 1ms +(2%+1ms) EIA rack mount set B (4U, without front handle) A02720
JIS rack mount set B (4U, without front handle) A02721
Auto range delay time Input/output cable (banana- alligator, 1m for 6243) A01023-100
Setting range Resolution Setting accuracy Input/output cable (large current, 1m for 6243) A01038-100
Oms to 500ms 1ms +(5%+1ms) Input/output cable (large current, 0.5m for 6244) A01047-01
Input/output cable (large current, 1m for 6244) A01047-02
e . Input/output cable (large current, 1.5m for 6244) A01047-03
General Specifications Input/output cable (large current, 2m for 6244) A01047-04

Operating environment: Ambient temperature: 0°C to +50°C
Relative humidity: 85% or less, no condensation
However, for the 6244, the operating tempera-
ture is 0°C to +40°C in the following output
ranges:
0V = Vo =7V:lo = 3/7Vo-10[A]
-7V =Vo = 0V:lo = 3/7 Vo +10 [A]
Vo: Voltage between output terminals [V]
lo: Output current [A]

Storage environment: Ambient temperature: -25°C to +70°C

Relative humidity: 85% or less, no condensation
Warm-up time: 60 minutes or more
Display: 5 x 7 dots matrix vacuum fluorescent display
Power supply: AC power supply 100V/120V/220V/240V

(User selectable)

Option number| Standard | OPT.32|OPT.42|OPT.44
Power voltage| 100V | 120V | 220V | 240V

Specify the option when ordering.

Use a power cable and a fuse that are compli-
ant with the safety standard when changing the
power supply voltage.

Line frequency: 50Hz/60Hz
Power consumption: 6243: 340VA or less
6244: 400VA or less
Dimensions: 6243: Approx. 212 (W) x 177 (H) x 450 (D) mm
6244: Approx. 212 (W) x 177 (H) x 500 (D) mm
Mass: 15kg or less
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