RPisE

.'". Agilent Technologies
®2%.. Innovating the HP Way

ZIEERHE N F]
E364xA BEigit DC Bif



WAL © 1999 - 2000 4F
K7Q (v &S /N

(Agilent Technologies)
TR B A AR -

HARIT R
2000 4F 4 J1%5 1 i

SFIAR S TARIEAT T AT

sIT BRI
AL A B
TTABHE O S

fﬁmu%ar%mﬁum

BRER

Windows. Windows 95
Windows NT J& Microsoft
Corp. MM .

Fﬂﬂﬁ

l_l%aﬁ/ﬁﬂ#*ﬁ)lﬁ kit ”
CHT “ T ZbRER” D IR
HEBL A BT R E BRI b
JERFA “HPrbrUEdIZ” H
ﬁLESZJ ] (R VR T 2 T L
HIBARTEF -

Fﬂt

Rig
SRR A i AR & T
20, HksZ HiEg T

FZAF R . Wk A<y
AR B A AR 7
e R FeAth 24 = i 1) —
*B/J\) DU A= b PR OG5
Ik J}\Tﬁéﬁ%&ﬁm{%ﬂkﬂﬁ
IR KT, )
TEREHIN, 25 81T
TRTE N 2R AIE SEAT BB TR =
lﬁﬂi’ﬂfﬂkﬁﬁ'ﬁ?ﬁ RIEHA
LIz Hazgez Hild ¢
R 2efife g .

RIERRSS

K 0 A s
kIl B TR E )
YEETRIT

XA LSS AT ORIE M 5T
B, P i T Fk
(e (o e ST 7 3
I SEAPRE TR s
Po fHE, IR AL

[l Skl e, M)
%HAAKL_% SRR Hip

FRIZBR &I
BLLGRAZ AN i L 1)t

Fil, {ERLGE I R 25
PYNTTE Gl Y e
W T sk A

szgﬁnumﬁ:‘ﬁ%%uﬂﬂ
ERSE AT, el
AR R PR B s 1
PR 22 SR i 1
BT ORME. BRSh, XTHI
A B UL S R IR
BRIk
FI'J[IJ\KB TSI TR

% .

MRAER GHAERNE, &
B AFELEEEAEE
2 Ok F R E b AR 7R Sk RS
TRIE, FAFAEAS A
EHMSRE RS ERETE
TEF0IE A PRI RE SARAE
BRIE .
X AR FIHT PG 2 )
@5:@#Eﬁ&¢ﬁﬂ,
MIRAESR, G
ﬁtl% BEﬂsJ B {HiE
FH T2 i A (s b Pk
TERCFIBRAR

Me— RO
B AT,
R ER i
HME . T SR (A
ﬁ\ﬁﬁ~ﬁ$ﬁﬁﬂﬁ,
S ARHE T ] oAl R
W, BT g, 1
Be. gk, (AREeAR LI
% CRUARRI R 5 K B

> AR

A==
AT

ARG .

Bl AT H e, %2
HA AT AVOR A AT L
MOMEE, A (ORI
52 H I PERE AT
HERORE % (A -
s,
TN

NESTIEEE P

PRI 3 L2 SR R A2 1)
Bk, ehEH AT
(o RE LR VT
W7, AR 4 34 A
B SR L

BRI PR
A CERAE R BB IR SR B
Rlog NG IRIT K. BT
AV I i OR
i L A3 e
J& DFARS 252.227-7013
(1988 4210 H) . DFARS
252.211-7015 (1991 4E 5
H) &% DFARS 252.227-7014
(1995 46 1) e X
CERATHENIRE 5 2
FAR 2.101(a) 5 X “75
fh”, B FAR 52.227-19
(1987 iF 6 H) (S
SENAEE A RIS 5O
SEX IR “ PR rw HHLIR
PE7 o SEA R R
SCRYEER), AT FAR B¢
DFARS 3& H 4% FH B2 1IAL
Fl B2z SEA KRR A
B RAT b AR

tﬁhh
B B L e B

ﬁ‘i}%ﬁlﬁﬂ&ﬂﬁm i

TR RLENE, ER IS

[ 2 AR B AR IR G5, LA

R e A

TE2HS

e

PRI R O R IE N B

BIT I3 — Lh Rﬁﬁ&

L.

1y

%MW?%%T%@W&%

SR SR I PO 25 k1

IR BRAETEUE B
|

B

B

WBET <k o
SRL R o
G0 N 40750 SR S
FTRE A R U«

g

P TR A B A [
(. WA, b

ler NS
BE
SR KK, T

T2 IAZRAT 5 46 5 RIS AN
AU L.

TS : E3640-90418

VR H 391

2000 4F 4 H 1R
i [ Bl



2R E3640A/E3641A (30 W) . E3642A/E3643A (50 W) Fil E3644A/
E3645A (80 W) J& = PR RE ) Hi th X [ v 4 #2 DC FEIE, iy GPIB Al
RS-232 #:10. ‘©¥ TAEGIhAE S RATREMSE A, X A Be ATt 22
R, BT 2 HIERIfRR TR,

FHEMITEETIRE

o G e

o T/ ok

o AR A s AT
o RFFIARECR LB AU
o fRBLORE

o TR

o A TARRESAH#

« SR

o R HL A

o HUJE ARG T

o AT B T SR (485 i LA
o W RS PO B

=i =ETy | == —
° E!Wﬁ'f;:l ,E'\md\

RIE RS INEE

« FUER) GPIB (IEEE-488) 1 RS-232 #2 [
« SCPI CnJgmfA#smbnutar ) FHEANE
o VO BB W] T THIARER 2 561

o BRPERCHE, TGN A

IR
E364xA H.45H DC HL



FI TETARC s

ORORORORENC)

e E3640 0-8V,3A/0-20V,1.6
¥ Agliemt  GSESDR .07

1 I H e v Tl e e 7 State storage ZE/ A4

2 L [ R 8 View i [ fnfifit

3 Ry 9 1/0 Configuration 328 / 22455
4 [RGEA 10 %t On/Off 4

5 HiE / HL I I R 11 AT R

6 {RAFIRZS R 1 Ak 12 Jigsll



A OWON =

o O

10
1

12

WA e 5 / $2 35 25 TR R

ATHRI> WA BER T BT TR . / 25 . S n] A RS 58 1Ry 52 DI RE B A T 5
ISR E

IR ESEREIEREGE T LR Vi FE I SV 215 o™ s R0
= RESEENEEGE Tk v v FOF VR A 1 e K AUE S
WERPE 0SS R oie . BCE s s F P I RE BRI AR
EEEE?T?%E AR SR B SR AT SR R OE A, mT A i B e

FLE [ AT IAEEIRGE e be v R B TR Y e 4 I T g

Stored state recall 3858 N\fEEfiE “17 3] “5” AHRAR T/RIRESIE
%?ﬁﬁ*ﬁ&iﬁ%ﬁ*iﬁ% “RESET” FH AL B INEIRA CRST @y
A,

State storage 38 /A thgE ! AF 5 S MEAE ko b i 2 AR AE LA IR A I 44
RGN, SR FE YR A AR R [P] 1) 5ze FE 4 TR

View 3258 | BOAEGE? & B HF AT RV 5 EUSO AR, Ry 549 H3 AR 6 [l ik
A B S AR

VO ECLE | Zea i 3 e B eI R R 11/ B 0 LR AT e B % .
Wi FF I R S ER A R . SR CTF” R SR ZIalbl.
BRATRE IR SR ) o8 A RS BB IR N B T Y BoRTE View S SCAR
IR B

BESH 0k A BT B0 e, 3G N sk I S AU

U g RO R R B, AT A BT
ZFTIFHRIS, AR R
Y AR T RUERA, BLBETIE S Cnms T B A B



T TR P P, L R R A R 1 i

AR B335 AT T AR A 5 L s T P AT R A -

fEFI R / AR AR PR . AAT RE PR AN AT, SO A IR
B AL -

Low

. Display Voltage
24 + Limlt + Gurrept %

A FTIF LB , P PR 31 L 8 S 0 I 5 ) LS i

2 #F LA R B R BRI

3 FHARHT LG PR BT (0 N SRS B A8, P LT D B O B
SON T R B E (R 1 SR BRI o R, g (Cisely) ik

4 i T A B E O P AR

5 FHMRHTREIL PR BT 0 IN SR SRR (RS P VAL N 3 4
T30k 5 L B S A

6 1% T Cumd wLUS . K5 G, Sl Al N st bLE
SRR 1 P T AT L

-
X

AR EARIE 1 G A B T AT 6 AT @ AR et 40, AR RRAE AT B AR AR A A
FheA, WRLHAT A" HEX.




LR BEEINAT

"};:}i' A@EEEE?E E3840A 0-8V,3A/0-20V,1.5A

DC POWER SUPPLY

FWA@A@W&EA_EW—_@ Track
i, 1N, 10, i, A 5;&@&%5

Adrs Rmt 8v ZOV 35V 60V OVP OVP1 OVPZ2 CAL Limit ERRCR

Adrs
Rmt
8v*
20V*
35Vv**
60V**
OVP

CAL
Limit
ERROR
OFF
Unreg
cv

cv

2 W PR Y50 Je e R 4 W T B 1
U] R AL T e R RS
FIPIERE TARA VG .
FUERE T mrE R VE
FIPIEFE TARA R YEH .
FUERE 7w R VE

FRoRITse I R A H T ORI ThRg, sl eI N Bl R I Hs
PRAP AL 3 SR IE S ]

B YR AL TR .

R B BT 27 [ A2 F s R R L 1 PR S B

R EAEF Bz R 1 iy A R, HL W RIS R R L
AT HEE . CEZIE R, SR 54 10

YR I AR e (BEANE CV AN CC Hn) .
FELYE A T FE e R A

YR A T FE S F AR

EEERTRIET, FTHAEBEMET 4.

* 1@ E3640A/42A/44A B, ** & T E3641A/43A/45A Y,



Je THTAR s

¥ ole

g]jWAHNING: No operator serviceable parts inside; refer servicing to service trained [personngl
J L A

e AJo 5%:9” i

RS-232

C
(G
(G
C
C

)
)
)

I 1-A
M LR 86750 ¢

i +240VDC [Ma
GP-iB
%ZWARNING: For continued fire protection, use specified ~ line fuss.

© ©

7E: E3643A/45A C-Tick MHLSE A% /& N10149.

1 AT AR 4 RS-232 ;1544
2 PR e e 5 GPIB (IEEE-488) 2 1% #: %
3 MR BIR 6 ekt T

{3 FIBTEIAR #2LL

« Pk GPIB 5§ RS-232 #11 (L5 3 &) .

o WH GPIB Ml (W53 %) .

o K RS-232 (PSR A B (W83 5,



RPN

PRIENTT 20 1 BB A AT IR L2 D g

BEE 5 2 WA T AR AT QI LR A AT T U
BIEARIRAE 20 3 VRIS 4 i BB (0 P, LA R o A P JX e DA iy T Al
%W%%o%%,ﬁﬁﬁTm@ME%%%ﬁﬁ%D,%ﬁ%ﬂﬁ%?ﬁ@
i

WIRIEOSETR 0 4 BPrE NS5 15 ST DO B0 1z R 116 FL g
Fio AN, BT WP RES IR S AL o

HIRIER 266 WA TR v BEH LA IRAE R . RS RA
A3 B T2 W It A e 1) L

gﬁﬁﬁ 55 6 TEHR AL T AL R L N IR RS, AT BT AR A R AR
S

ﬁﬁ 9T TS HANE IR IR, R SR AN AR HL A
a1 H o

SH 8 WA T IR B S L.

Service Information i T ¥ HYFZE [Pl 2SR B A m AT 4R 1%, KurEAn
FEHE IR 20 58 DL K m B 34 471 2 R Ao i Rl R s s T o

>.

Tl

/E\%B =

N

o RS BRI T @ AL, R B AT B9E 1-800-452-4844, Rk
5 A AR E) WA AR B AR

R M EZAARZFN, WREINRE, 2RO LFEEREHR. £
% EH4KAT 015 1-800-258-5165 ( “4Ft £ K7 ), R#iLh w0 H 4
IR A,







H >x

% 1E BREA

MR 17
B B~ o 18
B PR B oo 18
R B o 19
L e o . 20
BEHLIEHES 21
AR - 23
ML b2 -~ e 24
2 s HE
BRI~ < - 29
ST EMC B3R e - - - o e 29
SRR e 30
e 30
B 30
e 31
R L 33
o 33
PRI oo 33
BHUEEE oo 34
T 34
Y 35
GO I - - <~ - 35
TR R 36
AU - 38
% 3 & HIEAR AR AE
BT AR BRI - -~ = m e 41
PSR B FEARAE - oo 42
PR BLRHRAE - - oo 44
BB LR [T oo oo 46
GPIB Pt < - - - m o m e 46
RS-232 il T - - < o w e e 47
AR RS - - - = m oo 48
S AR - - 50
VB (OVP) s P RS ARG (OVP) gk - 50
Ko i B COVP) A oo 51
SR FEAR AR - -~ - oo 51
ASFHARTE - <o e 54

S 51 54




10

H %

R R - - e 55
R - - 55
B O R 56
BRI - = == e m 56
B AR AR B - - - - - e e 57
SOPI i 75 A < -~ m e 57
GPIB S - - oo e 58
RS-232 B B G k- - oo e 59
RS-232 il B - - - - < - - < < e e e 59
RS-232 HHEMikE - - - - e 59
ER BT NI A - - - 60
RS-232 MR-~~~ oo 61
i 62
B 2 A - - mm e r e 62
A DA AT A — - - - m e 63
B I - - - - o e 64
BT - - - 65
B R - = mm e 66
F4E TEEASEEN
SCPI A g A - - - m oo 69
AL BRI - < - - < o e 74
B/ APPLY oo 74
R AT - m e 74
BRI, - - - - e e e e e 75
A A - - - o 75
FHL U G A 7@. -------------------------------------- 76
B APPLY i - oocoeos oo 7
B BB AR @ - m e 78
Fl AL = = = m e 82
R PR R - - - - - 82
ﬁ@ﬁﬁ/&\ ------------------------------------------ 84
EX i PSi 7 ----------------------------------------- 85
Jj(j‘f%ﬁ e R L e LR e L R e e R R 88
AT - - - 89
I AT - m 92
SCPL RS ZF AT === - - - m e o e 93
HAREMF TR - mmmm e 93
AT SCVFRFAFAR? - - o mmmm s 93
SCPIRASRGE - - - mmmmmmmmmmm e 94
A BERAS BT AFAT - - - m 95
R S - - - 96



H %

N e 2 R it 97
IR 55375 3K (SRQ) AMERAT &) - - - e e e e oo 98
U] *STB? i @ BEHCIRE T - - - 99
A HE BT (MAV) - - - oo 99
i/ SRQ H W Bzl - 99
e L e A RED 100
BT 2R XN *OPC A S S - - - - - - 100
REREE ----mommmmmr - 101
1) o (87 =1 103
AF ML Ay A% - 104
AR B - - - - 105
A4 MIN FI MAX B -~ - === ommmmmmmmmeeeee e 105
e B G R R 106
SCPI i A - e r e 106
IEEE-488.2 i T & = == - === m o mmm e mm e 106
SCPL BRI - - e 107
SR 108
SCPI A k- - - o m i m e 109
IEEE-488 R AAZ ol === - o m oo mm e e e 112
%5 E HRER
PATERIR - - 115
BRI IR - - - m o 120
BHER IR - - 121
%6 = MHREF
C M Cott GRFREAR] == mm e 125
Excel 97 G 7mi) - - - - - oo om e 129
BTEHE
YRR - - 137
A - 139
AR - - 141
TRIET - 141
IR AL Y] - - - - e 143
BRI - - oo 143
FEREERE ----mm 143
TR - - - m e 144
E8EBY
PR - - m 149
TR - 151

11




12

H %

Appendix Service Information

Operating Checklist----------------coommmmee oo 157
Is the Power Supply Inoperative? - - - ------------c------- 157
Does the Power Supply Fail Self-Test?------------------- 157

Types of Service Available -------------ccmoommommao 158
Standard Repair Service (worldwide) -------------------- 158
Express Exchange (U.S.A. only)--------------cccmmomu- 158

Repacking for Shipment----------=---eoommommmoaaao 159

Electrostatic Discharge (ESD) Precautions------------------- 160

Surface Mount Repair - ------------mommmmme oo 160

To Replace the Power-Line Fuse -------=---=---=---c---- 160

Troubleshooting Hints - - - === === === oo mmmmme e 161
Unit Reports Errors 740 t0 750 == === === == m e e o mmmmme oo - 161
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Self-Test Procedures ---------------omoommmmmm oo 162
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Test Considerations - - - -==------=------ccooooo oo 166

Operation Verification and Performance Tests ---------------- 166

Measurement Techniques-------------------~--~---------- 167
Setup for Most Tests--==-==--==-ccmcmmmommmm oo 167
Current-Monitoring Resistor--------------------------- 167
General Measurement Techniques -------=---=---------- 168
Electronic Load ------------------““------o - 168
Programming - == - === === - - o - 168

Constant Voltage (CV) Verifications ----------=---=-------- 169
Constant Voltage Test Setup------------=-------=------ 169
Voltage Programming and Readback Accuracy------------- 169
CV Load Effect (Load Regulation) - - -----=---=---------- 170
CV Source effect (Line Regulation) --------------------- 171
CV PARD (Ripple and Noise) ------------------------- 171
Load Transient Response Time------------------------- 173

Constant Current (CC) Verifications ----------------------- 174
Constant Current Test Setup--------------------------- 174
Current Programming and Readback Accuracy------------- 174
CC Load Effect (Load Regulation) - --------------------- 175
CC Source Effect (Line Regulation) - -------------------- 176
CC PARD (Ripple and Noise) --------------=---------- 177

Common Mode Current NoiS€ - - -----------------~-~-~-~-~-~-~--- 178



H %

Performance Test Record for Your Power Supply ------------- 179
CV Performance Test Record-------------------------- 179
CC Performance Test Record-------------------------- 180

Calibration Reference ------------------~~~~~~---------- 181
Agilent Technologies Calibration Services---------------- 181
Calibration Interval - -----===-ccccmmmm o 181
To Unsecure the Power Supply Without the Security Code - - -- 181

General Calibration/Adjustment Procedure ------------------ 182
Front Panel Voltage and Current Calibration -------------- 183

Calibration Record for Your Power Supply ------------------ 187

Calibration Error Messages - - ---------------------------- 188

Replaceable Parts ------------cmommmmmi 189
To Order Replaceable Parts - - --------------ccmmooooo 189
Schematics and Diagrams --------------------~-~--~----- 189
E3640A/41A/42A/43A/44A/45A Power Supply Assembly---- 190
Manufacturer’s List - - - === === === - --mmmmmmm o 191
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WERAEAESE Fi K (CV) B R RAE AL, A OV JR AT e 425, WIR CC 4R
INKTAZSE,  VEIEFREL R FL R E

BERFREG CVRETF, R ABENFHALTOARE(E, WRAATRGE
RIREALT A B ER WRAREN, /&N a) T,

g X R L
CURRent {< ®if4 > M N| MAX} R E Wi
VOLTage {< ®/E{4 > M N| MAX} REW/E
OUTPUt ON J& B i

ViR E Ry, TR AT LR AR A A R G A A Hh A g 1A .

43




HIJ TR ) HR VR AT D fiE
TIRIE

Power

Display
Limit

JH 5 LR B E
SR M L (OC) B, BT T UL 98,

A &R R

EE ST,
RHATHYE, B (+) f ) ftom 7 AHIE

FTF IR,
WA IE N po b, / L ARIRAS: SRR (OFF SRRl Assn) 5 I (G
JuFE CYRY PTG B e s AT 285, 1 E3640A Y HLIE L1 8V Fir 7k AR
FEo )5 WEHIBOERE b b R
FEHEAT R0, He R (o ) LUREAE s rb P 30 L B A PRV AR BT 4
P, 20V 8L 60V 5 kT AT

BRRRENRERN.

R Limit 387500 TR, SRR IR T IR 2 it Y Wonab T 1R 2 BT,
8] DAA S HEL YR R L R B A

EEEEREXNT, T2 RIEXT O RAAAAR, (28 /EHER

Fl. JFH, R I TFHEEX, NAERAN LA A QR TALY
T, BRERFHEES TRE” X, XHE YL AERaA, #T
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4‘é \ L O +
—  4O+s
— —— —— +H40O-s
B o
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“On” AN, OFF fRATHK . Ml BAs RN, HRED 0V, HRfEN
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o USRI, FElaE SR AR LS B AR . (R H A i T AR
SR AT T IE A
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W AR N, BATE B O, YRR PR T .
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X R Y
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{58 FB HNER 4k B 28 17 460 L

TEWT T, AR R B A TR AN AN Ak FE gy . R IR B B
AR TTL S Sbiah gk v s . H B e fe dy 4 OUTPut : RELay
{OFF| ONy #iilAE 5« TTL it vl A RS-232 B2 A 4T 1 A% 9 B3R5
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PANBEZ:  (JP102 A1 JP103) J&, WI{E RS-232 #2804 1 5k4l 9 k75 TTL
i, TEENIHEE, 20 Service Information .
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o EATLONAEREAT E A 40 o T LA FTTRIAR S0E I e Re 1 1 iy 44 AP AL, {5
SBENTT IR B an 4 AL . B e 1, RRgfi <6 (12 5)
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SRR YA RN F AR M AN AT H] * RST din & BTG LY, 1B+
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AHYEFFE SCPL (7T 4h A2 AL 25 0947 B4 ) UuTRRA RN AR E o wT
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H BB I e F s 1 25 1) SCPI A .
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RGN ER RATATA R bl s
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A
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o AR ENEN B D EAET 16 1.

o Pl AR N K EEANEDEAE R I B AR 2 0K, K 20 K.

o AT GPIB ¥E#Es LHES IR G = BRI IR A AL
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FLYS TR A TR ) 9 B (DB-9) £f I FE 43418 51 RS-232 4% 1. FLJE MG &
1 DTE  CEdla o be ) e WA P4 (5 5 A 2kt i 1T RS-232 4%
HEATPHATIESSG: DTR (Bdla&ummies, £ 4) A DSR (Bl &mtas, &
6.

NN EATE) T T R il RS-232 $2 I YR AEE 92 TURE T RS-
232 Mg -

RS-232 F & #fid

R 52 5000 RS-232 4% 11, 48 AT I AR BRI DR AT
MBI R GEmfZ &A% 46 W) .

o JRFE: 300, 600, 1200, 2400, 4800 5 9600 (5 % F)
o WERIAESA: T/ 8 MEURAL (H R ED

ks /7 R ok
N YA I

. RIRIIRH 142 (B

. PRIERIEORH - 20 (E%)

RS-232 #3Emig =

TR A ALK A TR T LR, W S AT s 15 B e — A
1B TR R RWAT o e P o] DL B R 2R . BT % H AL
TFEAS IR, FRIEN 7 ANECR AT 8 AN A7 A R T itk 2L

PARITY = EVEN, oDD | Start 7 Data Parity | Stop | Stop
Bit Bits Bit Bit Bit

PARITY = NONE | Start 8 Data stop [ Stop
Bit Bits Bit Bit
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RS-232 #O5%E %R

EEE BV S K in

TR R B L S, A VCEC Rk S . 2 A LRI £¢
uih A DTE (338 45898 %) Wh. RO HENIE DTE & 4%, FrLLaiff
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o ErumiERegs AN IS, FLumiEReas i ahse B S fL

WER ARG ARCE RS, W R B3 R 1E B 35 . W RATH 14
DTE %} DTE 25, M ZEH{LERCESE “ A 457 M. MR ER a4 4L
gt 2RI A, A1 DB-9 %} DB-25 & 25

AT LM R 1) 1 F 28 N B s e DR rE I B B R 2 B S L e .
SRS B SER) AS TG T TR R 284, € Agilent 34399A (&L 2 E . i EAFH
RS AL TSR Lo A B R 28 G e gs ALk, BEAMNEAF I iy
Yo W AT 7~ = A

DB-9 H1Ti&E# o R Eayit H R L8 LA 458545809 9 Jr$f 5
o, N4 Agilent 34398A W, 45 & 1 f%?é g;ﬁﬂ%lﬁ”)ﬂﬁééz 4,
WAL E SR — A 9 4TFLE R R, THRARLIETTEH
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e { LIk \

(e - PC
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RX 2 2 RX
> 3 < 3 >
DTR 4 4 DTR
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cTS 8 8 cTS
RI 9 9 RI
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e U R
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—

25é+§%é—s¢m T A& WA Feid B 4G 0 T T A,

5182-4794
( b \
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RI 9 9 9
DB  DB9 DB9 DB9 DB25 DB25
AL LI e L Bl
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B RN A W SR S S W
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W Asr B BAR Lot SR 2
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T, WA T REAIEMG . Agilent 34398A W, 45 & R HI TR L

POERE B 2 Bt L 8 g
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___________ (11 NFF

o CYE R O IR T, 2 8 NEUT AT, LUERERS
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Power
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SECURED
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(cbong)
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CAL: SEC: STAT {OFF| ON}, < £/ > 3 9B 0 58 R fF 5%
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o W EKRENE:

Power
View
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SECURED
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66



LR I B 2% R



LR 225 50k

- “SCPI Mo, fLIGT-4 69 1
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APPLy {< W, /E{& >| DEF| M N| MAX} [, { < ¥.7R/A& >| DEF| M N| MAX} ]
APPLy?
[ SOURce: ]

CURRent [ : LEVel ][ : | Mvedi ate] [: AMPLi t ude] { < ®iAAE >

| M N MAX| UP| DOAR}

CURRent [ : LEVel ] [: | MVedi ate] [ : AMPLi t ude] ? [ M N| MAX]
CURRent [ : LEVel ][ : 1 Mvedi at e] : STEP[ : | NCRenent ]

{ < #{# > | DEFaul t}
CURRent [ : LEVel ][ : 1 MVedi at e] : STEP[ : | NCRenent] ? [ DEFaul t ]
CURRent [ : LEVel ] : TRI Gger ed[ : AMPLi t ude] { < ®&/E >| M N MAX}
CURRent [ : LEVel ]: TRI Gger ed[ : AMPLi t ude] ? [ M N MAX]
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VOLTage[ : LEVel ][ : | MVedi ate] [: AMPLi t ude] ? [ M N| MAX]
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MEASUr e
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[:VOLTage] [: DC] ?
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. TEXT: CLEar
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: COMMUNI cat e: GPI B: RDEVi ce: ADDRess?
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: RELay[ : STATe] {OFF| ON}
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WA 2
(AILF 101 WARIRFE@IZ G )

STATus: QUESt i onabl e
: CONDi tion?
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IEEE-488.2 ifi iy 4
(AILF 112 RAFRREmMIZ L)
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* ESE?
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S5 15 H ORI R R I i 4y . RS BRG], 2 WA R
WAL 6 5 N HIREY” . AR A2 %*ﬂiﬁu)\éﬂ(ﬁﬁﬁﬁééﬂiﬁ 58
S EAUN AT LS % T

£H APPLy e

APPLY fiy4- A i i e 4z 34T L sgm AR fit 1 e FLR R Tk i, R
MHAT FHIIER G, W E ) 3V (L LA B -

“APPL 3.0, 1.0”

FERREGS
HUSR APPLY fir A 0 FLUE MRS it T I B3 (0 702, (B SR i A A8 B A il &
For B R R Blin, M EREAT FH)E a5 s B R3S
A3V (HI1AFD:

“VOLT 3.0” B REE A0V

“CURR 1.0” B e REEAI10A
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o9 4 TR O 2% 5ER

R A:E L PR
N
HAEWdrS (LL 27 GRS A RESORABURIRMMNAE R )ik

[ A A e ) A BB L. B, MTHSEHLIAT AR, Ao p i
HR ABIFAT BN IOBT RIS 1R«

di nensi on st at enent AR B 0K (80 ANLE )
“SYST: ERR?” B AR A7
bus enter statenent P 4hR B i G E A
print statenent ITHP AR &
IR A& TR

VR ARVER “ R G il RIS P i e s AR b fid o . BROATR L
N, MRS “BUS” AU, WA EAE A AR RV P A A, A2
W “1I Mvedi at e” . Bl ATHENLIAT RIS, S 320Kl Bl
3V/1A:

“VOLT: TRI G 3.0” Pk & b d IR E A 3.0V
“CURR: TRI G 1. 0” Pk g B IR E A 1.0A
“TRI G SOUR | MV’ B VA BP B Ak R ZAE A Ak AR
“UNIT” 1%k K25 2 A ds 1L
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o9 4 TR O 2% TR

BIL B RIZ IR

R mIESE Bl

SOURce T ARG ZRH TmPEMS . S8 nT H g (8 58 H 95 BT 7 ) S
HYE M A . FRAW T ol H I gmFEE R YRR M N mum, MAXE num,
DEFaul t A&7 1H.

AR BARRT, T AL T R R,

%< 4-1 Agilent E3640A/42A/44A HRIZTEE

E3640A E3642A E3644A
0-8V/3A | 0-20V/1.5A | 0-8V/5A | 0-20V/2.5A | 0-8V/BA | 0-20V/4A
SEHE SEE SEE SEE SEE SEE
BE | ovE 824V oV oV % oV | oV % oV |
20.60 V 8.24V 20.60 V 8.24V 20.60 V
BAME 8.24V 20.60 V. 8.24V 20.60 V 8.24V 20.60 V.
s=/ME oV (Y oV
BiAE oV oV oV
*RST f& oV oV oV
mE |eienE 0AF3.09A |0AF|1.545A| 0A £5.15A| 0AF12.575A| 0 A F18.24 A| 0AFI4.12A
BAME 3.09A 1.545 A 5.15 A 2575 A 8.24 A 412A
w=/ME 0A 0A 0A
ERALE 3A | 15A 5A |  25A 8A | 4A
*RST f& 3.00 A 5.00 A 8.00 A
% 4-2 Agilent E3641A/43A/45A “RiZESEE
E3641A E3643A E3645A
0-35V/0.8A | 0-60V/0.5A | 0-35V/1.4A | 0-60V/0.8A | 0-35V/2.2A | 0 - 60V/1.3A
SEHE SEE SEE SEE SEE SEE
BE  |eiEE 0V #] 36.05V |0V %/ 61.8 V|0V #]36.05V| 0 V | 61.8 V |0 V ¥] 36.05V| 0 V 5 61.8 V
BAME 36.05 V. 61.8V 36.05 V. 61.8V 36.05 V 61.8V
=/ME ov (Y (Y
Bl oV oV oV
*RST f& oV oV oV
MR el 0A #0.824 A| 0AF10.515A]0 A1 1.442A] 0A#10.824 A|0 A 51 2.266 A 0A 51 1.339A
BAME 0.824 A 0.515 A 1.442 A 0.824 A 2.266 A 1339 A
w=/ME 0A 0A 0A
EiAME 08A | 05A 14A | o08A 22A | 13A
*RST f& 0.8A 14A 22A
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LR ARE S S N
{$F APPLy %%

i/} APPLy 4

APPLY iy % i i e R VAT FE PG R POt T i EAR RO Tk A — 4+ iy
A RITAT e Y i Hs AT LA

APPLy {< %, /£/& >| DEF | MIN | MAX}[,{< %./#{& >| DEF | MIN | MAX}]
Zfr4J& VOLTage Fil CURRent #ir & HI41 4

AT U AE 1T 58 IYE R A 2800, APPLY i 24" B FRLE IR HH 2
JURTIGRFEAE . SRR (AL 24 AR (Y T8, PRy H I — A A
R

ALV “M Ninmum” . “MAX mum” 5§, “DEFaul t 7 AU, B A SR S8
IR . A KRB S ZHITEAE R, 2 WK 4-1 315k 4-2.

WA APPLY fr 2 di8 € T — N34, IERIZ S H 0 i BB
APPLy?

A ) PR 2 AT AR B B R M) 5 S AR B A e A A LA
JRea ml, an N AR E AT o OOl S AR A R AR DD

#8.00000,3.00000” (E3640A &)
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o9 4 TR O 2% 5ER
WHEEMTEGS

it BN T AR A4

AT T 0 IR AR P ] AR v - BUR APPLY iy O R G e
T B EBER TR, ARG & AR SO S HO07 T RAT SR R -

CURRent{< % 7%./4 >|MINimum | MAXimum|UP|DOWN}

Ay LR A B IS R R R . BIRE BT S e S i ) VAL

C.:URRent i 2 W P )t SOk BB R G R, AN 2% R84 i 128 1 A 3
.

ATPLH “M N mum” 5 “MAXE mum” AU LIRS EUN R e, M NIERE T
0 A (i /NRERAE. MAXERE T Pk v [ fo vr it s K F i -
ZAT L LLEH] “UP” Rl “DOWN" S8, 42 R PIUE (19 i slgd /b R H
WA, fr4 CURRent :STEP W BCEIS k. 72 3 2 i d5e K alidse VA E HL
RIS, CHTI MG S RCE N T BRI TR R 222 (CBds i HYEED .

CURRent? [MINimum | MAXimum)]
IR [P YE  F R 1 R
CURR? MAX il CURR? M N i [1] T 32 ¥ [ (14 e e R A1 P G et L 97 L F

CURRent:STEP {< #{4 >|DEFault}

A CURRent UP #l CURRent DOWN fir &% 8 Ul w2 LK. ZWT—T
~l

D KA B O R/MENTEE, KD KR N “DEFaul t 7. K&/ MENTE
JrZ1k 0.052 mA (E3640A). 0.015 mA (E3641A). 0.095 mA (E3642A).
0.026 mA (E3643A). 0.152 mA (E3644A) F1 0.042 mA (E3645A).

CURR: STEP? DEF IR [F{XA% 1) e/ MEATEE . RIS B H 1l 20 K AB 38 i B3 5
% Bilan, WS PKh 0.01, % RS inekd> 10 mA. 78 * RST I, &
K B/ IMET AR -
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o9 4 TR O 2% 5ER
WHEEMTEGS

CURRent:STEP? [DEFault]
RFEPYETHR E D KAE. IRFISEEEE. “DEFaul t” LCL2R: N pArgh
H 2D K B/ INMETRE

CURRent:TRIGgered{< % /Z{4 >| MINimum | MAXimum}

o RV figh A FRL R LY G o BTN oA FOORE PRV — PR ROAE, ARl A ™ 2E
IR A 2 At 1o Bl P AN 32 2L 1) CURRent fir & 521

CURRent:TRIGgered? [MINimum | MAXimum]

W) AT FE MR T R AT AT o H P m e, IR (]
CURRent Hi -,

A5l NHIRE P W] T Wil f ] CURR UP 8#% CURR DOWN i 4 & CURR:STEP fiy
A8 0 el g FEL
“CURR:STEP 0. 01” FFKKZEH 0.01A
“CURR UP” 3 by o IR
“CURR:STEP 0. 02~ FFRKEZEH 0.02A
“CURR DOMN” Bkt o WA

VOLTage {< % /&1 >| MINimum | MAXimum|UP|DOWN}

g FEL YR I B B R FE P o RTINS i e ity ) R A

OLTage iy 2K FELUR ) B SO BB I AL, 10N B8 224 I JE R 1 a9
F

I LUMEH] “UP” FT “DOWN” 228, FiHRPIUE (5 19 0 sl Bae A1 B I
JEHSY. VOLTage: STEP fip 4 nl 5 B s 19 8% i e K sl /N e
RS I, T A B S B AT R R -222 B Y YE D

VOLTage? [MINimum | MAXimum]
Ay ALY G R L Y
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A5l

o 4 OGRS R
WHIEENTESS

VOLTage:STEP {< #X1#& >|DEFault}

I VOLT UP F1VOLT DOWN i 2 5B L i A P KAl . 2 W 3ol
BRI E N/ MEITE, P KIE ) “DEFaul t 7. UK ISR/ MERTE
3% Jy 0.35 mV (E3640A). 1.14 mV (E3641A). 0.38 mV (E3642A). 1.14 mV
(E3643A). 0.35 mV (E3644A) 1 1.14mV (E3645A) . R H [& BBl 20 KAR 8
s B, A R 0.01, i A i Ekiof > 10 mV. 71 * RST
i, B K s MET EE

VOLTage:STEP? [DEFault]
RFARRE RO RAE. RPN SHOEHE. “DEFaul t ” $5 5 I/ ML
DACH AN AR -

TANFEFBCR W] T Wi ] VOLT UP 2i# VOLT DOWN #ir4 A2 VOLT: STEP
i A 48 N Bl kD A L

“VOLT: STEP 0. 01” HHRKEXEH 001V
“VOLT UP” B iy b L, R
“VOLT: STEP 0. 02” FHRKXEH 002V
“VOLT DOWN’ Akt i W R

VOLTage:TRIGgered{< % /&1 >| MINimum | MAXimum}

o IV figh A P s PR o BN A e P S PP — AP AR, oA I e
R . BDI ok i AN SZ LRI VOLTage fird 520

VOLTage:TRIGgered? [MINimum | MAXimum]
A 2 g R A A L FE Y- R BAT AR AT A AP g R, UPRFIR ] VOLT
EEAEF:O

VOLTage:PROTection {< % /E{& >|MINimum|MAXimum}
WE—NHERY, BRNZEN SRR (OVP) BRI A SR (E
HEE SRR (OVP) HISF, TRA W8 (SCRY KAl HL i
Wik, MR T SR R (OVP) Wilgn4b)a, nr LAEH

VOLT: PROT: CLE fir &1 B R 4.

80



o9 4 TR O 2% 5ER
WHEEMTEGS

VOLTage:PROTection? [MINimum | MAXimum)]
Ao = i G A (0 T T PR W

VOLTage:PROTection:STATe {0|1|OFF|ON}
Jo FHEAR T I AR 4 ThE . #F * RST B, iZEHIKEHN “ON” .,

VOLTage:PROTection:STATe?
AW ISR DIRE RS . RIS ECN “0” (OFF) 8¢ “1” (ON).

VOLTage:PROTection:TRIPped?
RIS A OR s TR T FOR R, Al “17 5 WUERBATWEE, WK
IE] “O’) R

VOLTage:PROTection:CLEar

PV BR R ORI HL R o AT I e, R R (R DA 3 T PR T T AR
A, dHIEGRY (OVP) Wrs P R A AT g fE (AR . RIE % 1T

IS s BRI B R 9 (OVP) lBUR, Beld IRy (OVP) I
BRI B R b R EPATIZ G AR, A AR &

MRFEM RS,

VOLTage:RANGe {P8V* | P20V* | P35V** | P60V** | LOW | HIGH}

AR NI B E AL e . filtn, “P20V” 83 “HIGH” J& 20V/1.5A
JOIB IFRIRAT, 1 “P8V” B “LOW” J& 8V/3A JuHFriRG GEHT
E3640A #15) . 76 * RST I, 18K LG .

VOLTage:RANGe?
AW TR FENE . AR Y FLR B S HO “P8V” B “P35V”, 1M
IS YE R (B2 H0Oh “P20V” 5l “P60V ™.

MEASure:CURRent?
) FEL YR P EE RSN L BEL R N T A

MEASure[:VOLTage]?
PRI P YR 0 3000 8 ) R O

* &M T E3640A/42A/44A T ** JEH] T E3641A/43A/45A 7Y
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o 4 B OISR NS H TR
fim %

it

LR A AR G B A I, SR VRS U AT AL, DL SRR O R
il o fb A IR > J LA SR IEAT

o L, AR E HYR B i B YR . FE YR A T R 1 AT R
CERA Y finh e B BT fih 2

o SRJE, WTLLVCEAE SR R ok A YRS I F fd A g A PR fink o e HE T AR AR 2
(I R AR . 72 2, AER B A B2t B & AR KR A 2K

o HJE, UWAMER “INTiate” frd. WRERHT | Medi ate ¥, U<
4 BT I8 4 H 8 A RIS A A P (EE, R oA YR R R, R e )
AT R (GET)” B8 * TRG i 2 F PR Y A A i o H S

filh A R
WA PR S A AR AR AR AR 5 R MEAE R o s PP ok
SR ST i B 5 T A 2

BR (M) A
o BLRPRRLMLRIE, KIETHIMmA
“TRI G SOUR BUS”

o FEEPEMVRG MR (GPIB Bi# RS-232) filk FJE, Kik
*TRG(fihk ) 4. [EH * TRGAAN, WREE 7 aERKE, WAER
SE [ QE AR N 7] )5 T 4 i &

o itk i% IEEE-488 sl AT ik (GET) {5 5, & n] LU GPIB # [ fik
YR, NP A T A W s e R 3% GET.

“TRI GGER 705” (AT ih %)
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o0 4 TR O 2% TR
b

o EEPERRE S EMREIE, R WAL () @rd . BT WAL Tl
N, YRS R B B R e A S PATAE o iy 2. B, T4y
AR T 3 MR B2 I HAT S, A AR Ak .

“TRI G SOUR BUS; * TRG *WAI ; * TRG, * WAl ”

o HLMETH *OPC?  (HRfEseirif)) iy ek * OPC (AR s, iy
VS R S5 . 4P EsE i,  * OPC? &K “17 iR [0 3%y H 28
%oéﬁﬁ%&ﬁ,*GC@%Q&Eﬁ@%#wﬁ%¢M‘@MVu
(F70) .

Wﬁ@ﬁ
TR PRI fih AR, RIE TR A2
“TRI G SOUR | MW’

o EFE I MMedi at e fENRNRER, | NI Tiate frd< 2l VOLT: TRI G
o CURR: TRI G{HAZZ4 VOLT 2 CURR A %%WFLL
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o 4 B OISR NS H TR
fim %

& S
INITiate

it A% R GERUA . R AR Ry RV A AN, 12w 2 58 i — T 58 HE D fi
KL HRRIR N B, W TR

TRIGger:DELay {< #/ >| MINimum | MAXimum}

VRS 25 2 fid A P PRy A e L T AR AT I PR i A 45 22 T £
LEIRIT A, ATAE O 2] 3600 Fh2 [AliEHE. M N= 0 FF. MAX = 3600 5. 7f * RST
I, AZERRE N 0 B,

TRIGger:DELay ?[MINimum | MAXimum]
AR A GEIR .

TRIGger:SOURce {BUS | IMMediate}
TEFE F RS2 A I A . RSO SZ  Ee CRRAE) i A P S B i
Ko AE*RST I, WP b defit A .

TRIGger:SOURce?
WY ET AR IR, R\l “BUS” 8 “IMM” .

*TRG

PR AR, DM IR R 2l CRRPED R A A 0 FdA I (TR G SOUR
BUS) Mufilk v &48. x4t “WAPATAA (GET)” iy @554, L RS-
?Zﬁﬂﬁﬁﬁ,ﬁ%&%SWQHEMﬁé,u%%%%ﬁ?ﬁﬁﬁmﬁ

I\o
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ARG KA

DISPlay {OFF | ON}

SMISATTF BT R - S oR RS HIN, N 2l RS B s, IF
FLF} ERROR kT SN FTAT 40K B4

HIRE BB, £ AN BRRE. % F (Atte) HELITRE
SR R | B A MR

DISPlay?
W RTINS n & . kB “0” (OFF) 5 “1” (ON).

DISPlay:TEXT < Jf| 5| 5 #5149 F 45 % >

a2 AR E S s 5 e YR — 45 Erh i 2 vl o 11 N4,
HRFRNBA L. L5, A)'5. 5 ARWEERME TR, S wrE e
FREILH Ao

DISPlay:TEXT?

AW R IR B FY AR AE S IR B S S 5 777 R .

DISPlay:TEXT:CLEar
TR AT AR L R A K

OUTPut {OFF | ON}
Ja e AE R R R4 . M AN, R/ 0V, MFMEN 1 mA.
1E *RST B, #iR&N OFF.

OUTPut?
IR RS . REMEN “0” (OFF) 8¢ “1” (ON).

OUTPut:RELay {OFF | ON}

B RS-232 HEZARET 1 AEF 9 _LAIPIA TTL 5 SR . IXE85 54 H] A8
gk H ALk AR IR AN #5. 7E * RST I, OUTPUT: RELay RN OFF. TE4I{E
Ko SIS 54 T AR R ShSR4K L BB A ek

4o R IREE A bR BIEHIE 5, N ARE/EH RS2324E 1. RS-232 £,
04 BRI T AR TIR,
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94 F OISR NS H TR
RPARBS

OUTPut:RELay?
rif] TTL 2k 28 8 545 5 1R

SYSTem:BEEPer
MR R — R,

SYSTem:ERRor?

B HEIRERINT . 21K 20 NS R IC SR AR AR RS R BA Y« PLAEHE S HY
(FIFO) MR R R . IR [BIFSE — AR RSG5 — M. M
SENFI T ARG, ERROR FR/RITHRK, HAA#ER. HaER, L
AT 113 T “42i212 8.7 .

SYSTem:VERSion?

) YR AT, DA E 24T SCPI ARAS . IR [PIFI(E 2 — N e, gy
“YYYY.V”, Hrr “Y” fRERARSES, “V7 RS mRAs (i,
1997.0) .

SYSTem:COMMunicate:GPIB:RDEVice

:ADDRess {< # 14 >}

:ADDRess?
BEE B AT WA S 2l . X S b IEAS S M A e ik, (H 2 s m A
R RIEE Y () kL o

*IDN?

DR EAR IR A . FRIBOR P G 5 BT DU Bl SR AN BOE
R, A TFBOE RS, AT (B2 “07),
AN F B E ZA TR EIRRA T o B — A5 i Y AR PR ) [l A 5
s SR N/ Hr s A PRER IRRAS T 5 10 S = A AT AR AR B 2 A RRCAS

A R ELEA R IR TR S CARTR AR RN DN 40 A

Agi | ent Technol ogi es, E3640A, 0, X. X-Y.Y-Z.Z (E3640A %)

*TST?
PAT IR A A, R BRI, UERIED €07, WK H ARG IR
“17 BAEATAEZE, R4 2R A R, B R S A
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W 4 5 LR N 2 TR
RPARBS

*RST
P ISR B oA ok A, R T M Recall 3£ RESET iy 4ok
i TG 1) R % * RST fir &t LB IR 2

i E3640A | E3641A | E3642A | E3643A | E3644A | E3645A
R RE R RE RE R
CURR 3A 0.8 A 5A 1.4 A 8 A 22A
CURR: STEP 0.052mA | 0.015mA | 0.095mA | 0.026 mA | 0.152mA | 0.042 mA
CURR: TRI G 3A 0.8 A 5A 1.4 A 8 A 22A
DI SP ON ON
OUTP OFF OFF
OUTP: REL OFF OFF
TRI G DEL 0 0
TRI G SOUR Bk %5
VOLT ov ov
VOLT: STEP 0.35mV ‘ll4mV ‘OSSmV 1.14mV | 035mV | 1.14mV
VOLT: TRIG ov ov ov ov
VOLT: PROT 220V \ 66.0 V \ 220V 66.0 V 220V 66.0 V
VOLT: PROT: STAT ON ON
VOLT: RANG P8V (fD P35V |P8V (fit) P35V |P8V (f) P35V
U Q) (Q[iD)

e DAEA S AR R AT i g B KL R
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9 4 TR O 2% TR
RERGFWHS

WS IRAT T2

AR AR 2 R A B TMEARALE, v DURAF FRIERAS . A7l S
M LB 5. AT RAMHTIRAR 735 R A B RO AL (L 215D v

*SAV {12345}
B IR BT PR S IRAE BN 2 AL B . AT SG AT ARA T AE AR R PR IR A
i AR .
o AL (*RST a8) AWRAFEA A P IACE . — B 7 —1
R, ARG ORAT BB 7 ol AT IR Ay 11
o CREAFER S L T A RS BUE
CURR, CURR: STEP, CURR TRIG, OUTP, OUTP: REL,

TRI G DEL, TRI G SOUR, VOLT, VOLT:STEP, VOLT:TRI G
VOLT: PROT, VOLT: PROT: STAT, #I VOLT: RANG

*RCL{1[2]3]|4]|5}
ﬁ%%ﬁ&%ﬁﬁ%&ﬁmﬂﬁﬁﬁomfﬁ,“V?U%”%ﬁ%&ﬁﬁ
AW -

2 AR R BN AR AT D SP{ OFF| ONp o JEAACHIABRE I
= ARG R EN “ON7,

MEMory:STATe
:NAME {1]2]|3|4]|5}, < A3 51269 44k >
:NAME? {1|2]|3|4]5}
AR E AN B 44, IR, AT S0 (1 36D SKIHH ORAF
MRRAS . - NAVE? Bl iR [P0 5 2B e e Al A7 B 5 15 SRR P75 8
WERAREN EAR M A, SRPE TR (). M Z T 9 NP 0
AT LR SO BT A SSVFEIZE RS . WERIRERI A AR 9 >
75, SIS TEAMER, S0 b5 TUN “RAE A . NHEZRE
“MEM STATE: NAME 1, ‘P15V_TEST””
WRARENHK QEEAMSEOETERD , IRERaA . X4 TIHER
PRI TE (HE, RIMERAFAIRED .
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5 4 % R SR
G e
ReHfE 4

HR R AT RERINER, A A T H 62 WY “t ik ” « KUk
INPIREFRAESE 91 V1. RIS FERTEAN 18, 2 0. Service Information.

BERIRE, TEAF OVP A= OCPX E 4 ON MK ZE, AR bt E4Ry (OVP)
B 54

CALibration:COUNt?

AW YRR IR . HIRAEH ] Tl SRR, B —F
VLA EIOVILAE . O RN S A 0 1, B LA se SR HE
P O 3.

CALibration:CURRent[:DATA] < #X1& >

U OV HaE IR ON B, A v a2 . AN MIMB R 1
B HRE . DA NN EILERE /M ERESP (CAL: CURR LEV M N), 2R
Jei R i AN B FE b [A) R i KA HE AL (CAL: CURR: LEV M D #

CAL: CURR: LEV MAX). WZIIEFEH N = ANIELLAE. YRR G S R
WAL RE, X R IR AR AR ) R AP .

CALibration:CURRent:LEVel {MINimum | MIDdle]MAXimum}

e e HAm IR ON IR, A w) DMl i 2. ek FRIEBEE I A
CAL: CURR fir &M NHIALHE R BHEI 25U N = AMHE s, HL ek
I AN S (MIN).

CALibration:SECure:CODE < ] 5| 5 #54% ¢4 47 % >

WMINHEND . BSOS, N H IHS MR YRR . ARG %S, &
RO BRI 2 v A 11 M5 HAME R, S0 62 T “iK
HEMEIR”
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8 4 T OISR NS H TR

ot

CALibration:SECure:STATe {OFF | ON},< /A 7| 5 #6249 37 & 5 >
iR B B AR 0 T PR

CALibration:SECure:STATe?
i YRR #OIRE . IRFIFIZECh “0” (OFF) 588 “1”7 (ON).

CALibration:STRing < /| 5| S 3£ 54 % >
W HEVRIRHESS B . B, "IORAF B ORHME R 3E. N IRHE HIE, YR T
A S E R . K E R RS TS 40 NFES. (ERILERHEHE AT, N

CALibration:STRing?
A WRHES B IOTIR B 5 5 35 1) 747 R

CALibration:VOLTage[:DATA] < #X14 >

REUE OV HaE IR ON W, A v a2 . Ei AN MIMB R 1

BT RRAE . 5NN B N IR B f /D Y (CAL: VOLT: LEV

M N). SRJ5, B4 N AR B b S8R B K Re v F~F (CAL: VOLT: LEV M D
F1 CAL: VOLT: LEV MAX) o UAUER AN =N IESAE . MR BE o &
HURAS R . ARG, XS S0 (R AP AR AR 7 K APt as .

CALibration:VOLTage:LEVel {MINimum | MIDdle]MAXimum}
RHEf s HAm R ON N, Al )i & R LY B & 21 ]

CAL: VOLT fir &M ANHIAHE R BHEI 25U N = AMHE s, Ha 2
FEA AN B (MIN)

CALibration:VOLTage:PROTection

Ve F SR O s OR A HL I . PRAT 1 i K222 10 Fbph . FEAiEnd M (R 47 e itk
U, LU A FLAS A L IR o R ) SR A TS FRE BT PR e T DR A
T3 By K M Arfitas P . AT RE G LN BABEGE,
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5 4 TR O 2% TR

ot
o) QPR e
“QUTP ON”

2 B R R T RE
“VOLT: PROT: STAT OFF”
3 R A i A R R PR
“CAL: SEC: STAT OFF, ‘< &4 >"
4 XFHUERSHE, fEr Y B i ADE AU IRER T (DVM).
S TR (MIN)
“CAL: VOLT: LEV M N’
6 S AM DVM S5
“CAL: VOLT: DATA 0. 549”
7 H$rLUEBLE 6 (MID) B 1.
“CAL: VOLT: LEV M D”
8 i AM DVM SHL 1150
“CAL: VOLT: DATA 11.058”
O A LT L T (MAX) Bl
“CAL: VOLT: LEV MAX”
10 HIAM DVM FREX )i %5
“CAL: VOLT: DATA 21.566”
11 A B AR R
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12 X %ﬂ?fﬁﬁ‘]*’i‘/&, Eiﬁﬁﬁjﬁﬂ%¥l‘ﬂi%$§@@BE@ N AR Gl SN I G 1A
) I HAE i rE P A% R DVM.
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SYSTem:REMote
Tk RS-232 #: LI#RAER, F i & i 4285, BR T “Local” B, HiTHIAR
IR BEAE e FEAR R Y B 2R e

& &5 SYST: REM9 4w iRix B AR BB XFEFEL, LRAMRE
A AZIEAE R, @it RS-232 42 1 & 1% RABWMHIE T i F R LIET
oy e R,

SYSTem:RWLock
ik RS-232 F2 R AE RS, ik BN Fei s, %45 SYST: REMm 4
A, (HETHEE_EP T e 2EH, S5 “Local” .

<Ctrl-C>

TER IEE RS-232 #: B THIERAE, JEEFPTA RN EEGE. X489 % T
il it GPIB 4% 1 it 47 IEEE-488 #4155 &% A 31k,
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o PUT*CLS GHEBIRE) @b

o A[LMITH STAT: QUES?  CIREWSEFRMTA4) M EimHIF T 4.
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*OPCn4)
1| R 0 |MRZWEN O,
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i +if EX
&

0-2 | A 0 WA BE N 0.
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IEEE-488 47/ 3 REEARIES KAz 4 A2 5 5B W eh R . 148 * OPC? 4
AL AR S BT R B GG A AT, AT *RST. *CLS R dprdo
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1 RIERAIE R B LU S s g2 b X (i, CLEAR 705) .
2 fE*CLS GERRIRED f il rkaifras.
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*WAI

TS RYREH B T A A AR e e, PRI AT AR AT ot & HREAE
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TR A A A o A7 5% I REE 11 A FELYR SR FE (OB A T VAR A, S LR
T4 VOIFURR “ itk i g FEmtd ” .

SCPI 4 LIy 24k (BRIP4 ) A, - ARG, HXmA A

YIFILR S sl E, XAEBUER T T A%, T T SOURce R4
—#B5y, ML RS,

[ SOURce: ]
CURRent { < #ifE >| M N| MAX| UP| DOAN}
CURRent ? [ M N| MAX]
CURRent :
TRI Gger { < /15 >| M N| MAX}
TRI Gger ?{ M N MAX}
VOLTage {< % /{4 >| M N| MAX| UP| DO}
VOLTage? [ M N| MAX]
VOLTage:
TRI Gger {< % /&44 >| M N| MAX}

TRI Gger ? {M N| MAX}

SQURce iz A M 2687, CURRent il VOLTage &5 2087,
TR Ggered &3 =R K. §5 () ¥ X7 S RN T2 IT.
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106



LR ARE S S N
SCPI EEE B

SCPI S#£8
SCPI 8 25 52 X URAS [ (10 TR P4 SR 87 435 S0 () i % X

B Al A B BORAEHBUE S S, SR - F BRI 2ok, A
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G5 REE Es al U A5 S a0 515 . 515 0 Bassth al DR 7 4%
BRIy, LB NS I HASAE R R IATAT 745 . IR A iy 2
TP BB

DI SP: TEXT < A3l TN F A $ >

107




o9 4 TR O 2% TR
g EL

o I R e

ﬁﬂ%ﬁMGHB%DL&%*4&%ﬁ%m7,u&&&%#m%ﬁ =11
P ATHEIRAE S, IRATAERE . HHREAS LA BT Bl BIR A E AR AZR
ﬁ%m%mvﬂﬁUTﬁﬁ

T R HEL YR ) B NN B HH 2 v X

o HEMESITEZHIImA &,
o NAEAIFR B AT L GPIB 2 1A Agilent BASIC K6 415 R 2

“CLEAR 705” IEEE-488 1% & /& &
o NIHIXANE AL A4l C 8% QuickBASIC [ GPIB 4%, il GPIB
B Rk & ERR 4
“l OCLEAR (705)”

ﬁﬁmwwﬁnﬁﬁﬁ,i%«mu»?ﬁ%ﬁﬁﬁEmmM%ﬁ%%
EARF 694 1E. KB ZEFRIZEE, R DTR (#IBELR®HLE)
kvxﬁ&%Jiﬁﬁﬁ

E PR 093242 4% 1 AL EARR GEANET @ AR N . A R IZAZ A LR ATAC B GPIB
RS232FH U AR, ANE=F0 “ LA IRE ",

108




LR ARE S S N
SCPI AR5 E

SCPI it A1 &

HLYRAT 7 1996.0° JR(K SCPT AxifE. HIP A SR HE ER IV 2 &, Hh
AW L, AT AR Xy S AT U] . KE i & SAA T A 4 i fi
2T REAIR] .

SCPI MiABI i S
FERYH T HIEHTEH K SCPT #fiiA I 2.

Dl SPI ay
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[ - W NDowj : TEXT[ : DATA] ?
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: BEEPer [ :
. ERRor ?
: VERSI on

TRI Gger

| MVedi at e]

[: SEQuence] : DELay {<#/ >| M N| MAX}
[ SEQuence] : DELay?

[ : SEQuence] : SOURce{ BUS| | M}

[ : SEQuence] : SOURce?
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LR ARE S S N
SCPI AR5 E

REETRAGL

AR T POR DO B T a4 AT S AE 1997.0° AR SCPT At
W (S, WXLy A R T SCPT Arvt,  HAFA BRI UK BT i &
(RTE L L -

iE SCPI &%

APPLy { < /E{& >| DEF| M N| MAX>} [, { < ¥ A4 >| DEF| M N MAX} ]
APPLY?

CALi bration
1 COUNt ?
: CURRent [ : DATA] < #k/A >
: CURRent : LEVel {M N| M D] MAX}
: SECur e: CODE < # %55 >
: SECur e: STATe {OFF| ON}, < %4 >
: SECur e: STATe?
:STRing < A3 FHEENFHE >
: STRi ng?
: VOLTage[ : DATA] < #kf4 >
:VOLTage: LEVel {M N| M D] MAX}
:VOLTage: PROTect i on

OUTPut
: RELay[: STATe] {OFF| ON\}
: RELay[ : STATE] ?

SYSTem
: LOCal
. REMbt e
: RMLock
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IEEE-488 A {52

IEEE-488 it A= B

BHEHeS

ATN
| FC
REN

EE
FEoFn
A2 2
IR %3 K B
F

L Sl S
4E R RATIA
PRI AT ik

£
HEAAR M
A4
o AL
M

B AT G2

iTE9 B

w3

IEEE-488 £H#&%

*CLS
*ESE < A4 >

* ESE?

* ESR?

* 1 DN?

* OPC

* OPC?

*PSC {0] 1}

* PSC?

* RST
*SAV {1] 2| 3] 4| 5}
*RCL {1] 2| 3] 4| 5}
*SRE < AFA >

* SRE?

* STB?

*TRG

*TST?

* WAl
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Aix s B

PR S Y (FIFO) (IR R 258 . IR P28 — MHF IR S A7 R 2R — A
B, RHUESRES, HRREDPEERR. M e TP T ARG, ERROR
FRORITHRR, HRBERR . R A — AR, AR R — R
AR = AR RS R 20 A, AEAETE B IR Jo — AN R (sl — IR
W) S 360,  “Queue overflow (FAZiE ) 7. BRARGERBASH
MRTS, A FAAAE IS AR . RS IR A T A R AR, FIR S
W +0, SRR WY, “No error” B FTHEIBWIN “NO
ERRORS” .
ATLMER *CLs  GEBRIRE) Ar QBT RIS R DA S . 4 BRI BA
HU, HEAR T bR
EECRST (HAidrd ) A TFTREIRNT,
o A @B
U R F AL T PR, 4R (it ) B L3R (o] iy AR B £
B
View ERRORS
1% ERROR /T 455%, 14 F S B 0 LR S i
g . HF GO REFEHRELIIUR. % G RN EoRht -

SRS . 48 R B S 2 30 FBLE TR I LU
AN, BT B R

o FAFZEIHM:
SYSTem ERRor ? MAEIR AT F ik B e i T — AR
ARk N (R ] 80 ML .
-102, " Syntax error"
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MITHEIR

-101

-102

-103

-104

-105

-108

-109

-112

PATHE IR

Invalid character (EMFH)
Ef A B RILT ERERT. Bl Em S R TSP EAT #. $58%

farag ==y TR

=TT 1o
;. OUTP: STAT #ON

Syntax error C(iEXiR)

FEAr 2 R I T EROEE . BT REAE A 2 A 60 E 5 I T Bl A T
TR, B TN T 58 .

ARPl: VOLT:LEV 1

Invalid separator (TS FREED

ey BRI T IR B AT ST REHIE S5 A T
FHREH TR TES.

~l: TRIG SOUR BUS 2 APPL 1.0 1.0

Jui
il
S
il
=
i
e
\

Data type error (EIFZEAEIR)

EM A R R T ERR IS EEA, 0T REAE 2R AR R I T 48 2 T2
T RZINR

GET not allowed (AR #iF GET)

e A ARV AT R (GET)” »

Parameter not allowed (RARIFEISED

KR SRS TR Z . B AN T 2 RIS, SENEZSHN
AN T34
;. APPL? 10

Missing parameter (iFFS#)
RS H A BRI . AR T % TR E I — PN EE A4
il APPL

Program mnemonic too long (F2FEEIZFHFAK)
R ) A A R UG AL S I AT RV 12 SR
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-113

-121

-123

-124

-128

-131

-134

-138

-141

-144

9 5 & R R
MITHEIR

Undefined header (FRiENXITI4%3)

KBy X LR TCR. a2 ] B B SR, B %A 2R o,
R AR msd, &S ReE S A7 6.

~l: TR GG DEL 3

Invalid character in number (¥FHELHFES)
TEANSEE R €M R ILTERU T4 -
~fl: *ESE #B01010102

Numeric overflow (#{&E#EH)

HAH 2 A EOC T 32,000

Too many digits (U K%)
HUESHR BEGHET 255 f7, NEGEERZE.

Numeric data not allowed (7~ 2 IFEEBEIE)
TUORPF R SH, HREE) T BES S
~fl: DI SP: TEXT 123

Invalid suffix (TEE
NEMESEER € THARNIG S, ETREPHE T 5 4.
~M: TRIG DEL 0.5 SECS

Suffix too long ([FEH K
BUESHEN GBS TFRIRZ .

Suffix not allowed (R RIFHFE
TEAESZ ]G 8 BUE S EUN Ja TR T )5 2%
~fl: STAT: QUES: ENAB 18 SEC (SEC N EMJE4) -

Invalid character data (FTCHIFEHFEHERE)
PRI T E PR TR, BRI B o EE ARG TER

Character data too long (F&FEIEAIK)
TREAR TR BTN TR Z .
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HITHRIR

-148 Character data not allowed (A RIFFEFHIE)
FRFRFRBRAUESEL HHRE T EHSE. KESHRURTHTHE
M SEETY.,

=~ DI SP: TEXT *ON

-151 Invalid string data (T3 BIFFFRETE)
KB T BRI/ A5 5B |5 A
J~Hl: DI SP: TEXT 'ON

-158 String data not allowed (R RIFFEFFREEIE)
W T AT R, AHRE ARV AT RS KA SECR DI IR AT T
HRSHERAL.

~l: TR G DEL ‘zero’

-160 %) -168 Block data errors (HREIEFEIR)
FEUR AN 52 Yoo

-170 %) -178 Expression errors (REXEIR)

211 Trigger ignored (7ZZB&T filik)

W T “RRAIBATAR (GET)” 50 * TRG, H il R4 20 . i (RIESE LR AE
AR, HAUNCTE: oW fir ARt 1 R 4c.

213 Init ignored ( ZEZ T #1141L)
PR IERHT—ANIE, R T 1IN Ti ate trHELEERAT. BiE—RRH
B & ki L IEEIHTI R, JFRERERN “TH” RE.

-221 Settings conflict (ZEIRZR)
FRHAVERRR P T2 O IBEE T, H BT 2400 1R A RS T EiE R
iTs

-222 Data out of range (FHE#BITERED

BUHZBUE B Ay A 1A e
~: TR G DEL -3

-223 Too much data (B K%

W 7R, AR R A R IS 40 AN I AT .
CALi brat i on: STRi ng 2 A e = AL IX AN
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-224

-330

-350

-410

-420

-430

-440

501

502

511

512

513

9 5 & R R
MITHEIR

Illegal parameter value (IESERISEE)
R I B HC S BAS S i 2 A ROE I BRI ReAT A T e 250k 1.
"l DI SP: STAT XYZ (XYZ Aje—MIRUERD .

Self-test failed ( B

I I FERE DT R IR Axifl ARG (> TST? fip ) - B4k, iRt
BURFIRI BALAS IR . B LA 120 U450 AR .

Queue overflow (PAFIEE)

RARETRET 20 4>, BRSOl BRAEMIBR A h BOESER, 15 WASTAR
i AR, ¢ B RLEEHAT *CLS (TEBRIRAS) e, SiaEBRETIRBAA.

Query INTERRUPTED (Zifj2 i)

WSC B s A3k B A tH G i X ) i A, AHU 22 h DXL R A e R I
B CLARTHOEOGE R i) » R EHIT *RST (A md e, &
TEERETHZE X .

Query UNTERMINATED (&R 1)

FELYGRY W B TG (Al 2 TV RIE ) (HRICEIRs Bt K 1% 2 4
MM IX 4. B, Ealgedhar 7 APPLy s CAAEREER) , AR)E 1K
I S e fE 2 ] ENTER 18] 2 HOEE

Query DEADLOCKED (Zif)%E4)

RN iy & AR B K 2, TR N ZE P X, IF HAR A Zerh X T -
AR AR AT, HFTH SR Bk

Query UNTERMINATED after indefinite response ( FoBREA B9 5 /5K
£I1EEH)

*| DN? i 2 A 2 B I B a — N i 2

7~fl: %1 DN?; : SYST: VERS?

Isolator UART framing error ([ 288 UART misEiz)

Isolator UART overrun error ([FE2% UART #BIR{EiR)

RS-232 framing error (RS-232 MiiEixR)

RS-232 overrun error (RS-232 #RiEiR)

RS-232 parity error (RS-1232 FERIEEIR)
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514

521

522

550

Command allowed only with RS-232 ( R gk i3 RS-232 #HEO{FR MG S
Hfgimak RS-232 B2 LM FI 2 =/>: SYSTem LOCal » SYSTemREMt e

1 SYSTem RW.ock »
Input buffer overflow (i NZEH X @H)
Output buffer overflow C(HiHZE M Xi@FH)

Command not allowed in local (A#ERX R IFFERAMHS)
R RS-232 $ M R EHAL M & 2 1, S SEHAT SYSTem REMot e T4

o
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i

E’f 3
i ¢
Ho s
<~
0
i

g

601

602

603

604

605

606

607

608

624

625

626

630

631

632

ER AR
FEISARN T R T AR . PSR, B Service

Information.

Front panel does not respond (FjEHRAR L)

RAM read/write failed (RAM i3/ 5KMK)

A/D sync stuck (A/D FHELE)

A/D slope convergence failed (A/D #IZ g5 M)
Cannot calibrate rundown gain (TLEBOERBISEH R ED
Rundown gain out of range (FRILEE REGHEETERE)
Rundown too noisy (FF{5SKEZ)

Serial configuration readback failed (Z{TH. & EIEKEMK)
Unable to sense line frequency (7~EEH&iNZkIESTER)

I/0 processor does not respond (I/O ZbIE2E K MH LY )

I/0 processor failed self-test (I/O 4:IE2E B M)

Fan test failed (XK KK

System DAC test failed (%%t DAC ik 5k M)

Hardware test failed (R3S )
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*X/E%Ellf

701

702

703

704

705

706

708

712

713

714

SR TR
TAVEE R B ARHER A BE & AL R . FEAIME EUE S W Service Information .

Cal security disabled by jumper (BIEMZEHBEZIER)

LG N B R e A ] T IHAE N T RE . AR BLIZA I B, TTHLIN 2 IS
W, BRI

Cal secured (FIEME)
ELX H YRR HE AT N

Invalid secure code (ZFERZIF)

P ALY EA T S BN I, B TC R IR S R o o LR I, 0
fERTIE AT R85, 2 IRR . iR v A 11 AR AT

Secure code too long (ZEG kK4
R B 12 N4

Cal aborted (#IfELIE)
BT TS, RIBWRAERRT S, B A / ERDIRE
B, SR RHE

Cal value out of range (BUEEBHIEED
FREMIRSHEE (CALI brat i on: VALue) T 411 f)l &= Th BEAI Y Fl J& TE 801

Cal output disabled (ZAEIEMIH)

FERS R I 3% OUTP OFF i &4 2 LR HE.

Bad DAC cal data ($8iRA DAC BUEEER)

JRE M DAC KV (CAL: VOLT 5 CAL: CURR) BRI TE M. VER BB UER
HARRAAAEIE T R .

Bad readback cal data( (iR A9 EIERIEREE )

FRE MR HEM  (CAL: VOLT BY, CAL: CURR) LT [l 1 3t (A e o %
RRAAEAE T KRR .

Bad OVP cal data (5£iRH) OVP BUEETE)
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717

718

740

741

743

744

745

746

747

748

749

754

755

9 5 & R R
RS IR

I PR AP HE H Ok VO o VOB R AHE R BORORAF AR AR 2 R A7l 4

o

Cal OVP status enabled (BRERIE OVP A7)
JAH T IR IR WHTRAERT 0K I R R 15 & N OFF.

Gain out of range for Gain Error Correction (1%z5#8id1% 25$EiR 1 IERY
SeED

DAC 355 [ #b2 8 Ve [ . A e

Cal checksum failed, secure state (FIEFABIRIELRM, MMBIRED

Cal checksum failed, string data (FIGFARIRERN, FrFREFE)

Cal checksum failed, store/recall data in location 1 (KIGFARIRIAE K
W, i/ ARGE 1 BEEE

Cal checksum failed, store/recall data in location 2 (K& FNRIRIAE K
W, Tt/ ARAE 2 BEEE

Cal checksum failed, store/recall data in location 3 (KIGFNRIRIAE K
W, Tt/ ARGLE 3 BEEED

Cal checksum failed, DAC cal constants (FIEFIRIRIELRK, DAC K
g
SHO

Cal checksum failed, readback cal constants (KI&FIRIRIERY, [EIiE
REEEHD

Cal checksum failed, GPIB address (#IEFORIRIAESL, GPIB Hbil)
Cal checksum failed, internal data (FIEFNRIRIELRM, HEREIRE)

Cal checksum failed, store/recall data in location 4 (KIGFIRIRIAE K
W, Tt/ ARGE 4 BEER

Cal checksum failed, store/recall data in location 5 (K& FNRIRIAE K
W, TFtE/ARGE 5 BEEED
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IVAREVEAE

ARTEHN A H T b O N R . XSO/ BS A B TP RIE S BN
MNHARIRERE . WA 67 TWITIRRIEE 4 55 R OS5 W0R” 51 H H YR g FEHT
{EHI SCPL (Rl gmP A AREm ) i & Mk,

AT R IR £ 752 4T Windows ™ 8.1, WindowsD 95 5, Windows™ NT 4.0
1) PC MR . B S 7n B RE 7 i 76 GPIB (IEEE 488) 5t RS-232 {1 H] .
{HSE I RS-232 £ s I R AN GEAE Windows 3.1 FA8E NigfT. X EE7R54
FEFFAR T E: VISA B RUXES SR KshfER, LME L& PC i) GPIB
VO RE S . BUa% “visa.dll” (T \gindows 3.1) B}
“visa32.d11” (JHT Windows™— 95 5§ Windows~ NT 4.0) SCHFLE
c:\windows\system H3g F, DMEATE Ik /m@lfE el IEH 81T, iz bhg
DR A S AR I R, DA Dh R AR IS4
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6 =W HRP
C #1 C++ {RIZRHI

C 1 C++ G f 7~

TF C I F WAL T A R IEREOR% SR VO . g sl B 78 B
WA 72 HAT VISA ZhEEM{as 4 SCPI iy 4, JF HALKE THR Ak,
FARKE Uk VO RS SRIIPEANAE L, 152 L 24 BHE Y VISA User
Guide-

FHI C ¥ 75 SR il Microsoft” Visual C++ 152 MR&WS, 6 055 H
A% “QuickWin application” JFFH T K AAEBIAL; 8 H C++ 4.x 5L
5.0 iiZm’s, WHZIH K “Windows 32 ﬁ)plication” . —REEH “visalib
(Windows ™~ 3.1) &¥ visa32.lib (Windows— 95/NT)” il “visa.h” SCLEHA lib
Hlinclude & Hx Ko XL E AL T c:\vxipnp\win(win95 5
winnt)\lib\msc Y, ¢:\vxipnp\win (win95 2 winnt)\include H & T -

Diode.c

/*Di ode. C

Thi s exanpl e program steps the power supply through 11 voltages and neasures the current
response. It prints the voltage step and the current response as a table. Note that the
GPI B address is the default address fromthe factory for the power supply.*/

#i ncl ude <vi sa. h>
#i ncl ude <stdi o. h>
#i ncl ude <string. h>
#i ncl ude <tine. h>
#i ncl ude <coni o. h>
#i ncl ude <stdlib. h>

Vi Sessi on def aul t RM /* Resource nanager id */
Vi Sessi on power _suppl y; /* ldentifies power supply */
int bGPIB = 1; /* Set the nunber to O for use with the RS-232 */

| ong Error St at us; /* VISA Error code */

char comrandSt ri ng[ 256] ;
char ReadBuf f er [ 256] ;

voi d del ay(cl ock_t wait)

voi d SendSCPI (char* pString)
voi d CheckError(char* pMessage)
voi d OpenPort ();

void main()

{
doubl e vol t age; /* Value of voltage sent to power supply */
char Buf f er [ 256] ; /* String returned from power supply */
doubl e current; /* Val ue of current output of power supply */
OpenPort ();
BT
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/*
/*
/*
/*

voi

6 =W RSP
C #1 C++ {RIZRHI

/* Query the power supply id, read response and print it */
sprintf(Buffer,"*|I DN?");
SendSCPI (Buffer);

printf("Instrument identification String:\n %s\n\n", Buffer);

SendSCPI (" *RST") ; /* Set power-on condition */
SendSCPI ("Current 2"); /* Set current limt to 2A */
SendSCPI (" Qut put on"); /* Turn output on */
printf("Voltage Current\n\n"); /* Print heading */

/*Step from0.6 to 0.8 volt in 0.02 steps */
for(voltage = 0.6; voltage <=0.8001; voltage +=0.02)

{
printf("%3f", voltage); /* Display diode voltage*/
/* Set output voltage */
ErrorStatus = viPrintf(power_supply,"Volt %\n", voltage);
i f(!bGPlIB)
del ay(500);/* 500 nsec wating for RS-232 port*/
CheckError("Unable to set voltage");
/* Measure output current */
ErrorStatus = viPrintf(power_supply, "Measure: Current 2\ n");
CheckError("Unable to wite device");
del ay(500); /* Allow output to wait for 500 nmsec */
/* Retrieve reading */
ErrorStatus = vi Scanf (power_supply, "% f", &urrent);
CheckError("Unable to read vol tage");
printf("%.4f\n", current); /* Display diode current */
}
SendSCPI (" Qut put of f"); /* Turn output off */

Cl osePort();

Build the address required to open commuication with GPIB card or RS-232.*/
The address format | ooks like this: "GPlIBO::5::1NSTR". */

To use the RS-232 interface using COML port, change it to "ASRL1::|NSTR' */
address format */

d OpenPort ()

char GPl B_Addr ess[ 3] ;
char COM _Addr ess[ 2] ;

char VI SA_addr ess[ 40]; /* Conplete VISA address sent to card */
i f (bGPl B)

strcpy(GPl B_Address, "5"); /* Select GPIB address between 0 to 30*/
el se

strcpy( COM Address, "1"); /* Set the nunber to 2 for COMR port */

if(bGPIB){ /* For use with GPIB 7 address, use "GPIB::7::1NSTR' address fornmat

#T—R
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C #1 C++ {RIZRHI

strcpy(VI SA_address,"GPIB::");
strcat (VI SA_address, GPl B_Addr ess) ;
strcat (VI SA_address, ":: I NSTR");

el se{ /* For use with COM2 port, use "ASRL2::|NSTR' address fornat */
strcpy(VI SA _address, "ASRL") ;
strcat (VI SA_addr ess, COM _Addr ess) ;
strcat (VI SA_address, ":: I NSTR");

}

/* Open conmuni cation session with the power supply */

Error Status = vi OpenDef aul t RM &def aul t RM ;

ErrorStatus = vi Open(defaul t RM VI SA_addr ess, 0, 0, &ower _suppl y);
CheckError("Unable to open port");

i f(!bGPlIB)
SendSCPI (" Syst em Renote") ;
}

voi d SendSCPI (char* pString)
{

char* pdest;

strcpy(comandString, pString);
strcat (commandString, "\n");
ErrorStatus = viPrintf(power_supply, coomandString);
CheckError("Can’t Wite to Driver");
if (bGPIB == 0)
del ay(1000); /* Unit is mlliseconds */

pdest = strchr(comandString, '?'); /* Search for query command */
if( pdest !'= NULL ){
Error Status = vi Scanf (power _supply, "%", &ReadBuffer);
CheckError("Can’t Read From Driver");
strcpy(pString, ReadBuffer);

}

void C osePort()

{
/* Cl ose the communication port */
vi C ose( power _supply);
vi Cl ose(defaul t RV ;

}

BTN
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C #1 C++ {RIZRHI

voi d CheckError(char* pMessage)
{
if (ErrorStatus < VI_SUCCESS){
printf("\'n %", pMessage);
Cl osePort ();

exit(0);
}
}
voi d del ay(clock_t wait)
{
clock_t goal;
goal = wait + clock();
whi l e( goal > clock() ) ;
}
REER
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Excel 97 47245l

A5l
BFER

Excel 97 %ifE /il

AT AR PR Excel % (Visual Basic™ for Applications) 4’5, 7] H
T . TH Excel, Tuﬁﬁ ML 3R oA O, PRI R B R
P SRR TAER A IC M N, o 5 8208 1 7491 FH 000 8 5 A P 0t o 5 ) )
FAE. ZoRBI N TAER A S 11 AN R, R PR R B N 1%
i, ARG AN E . B RS, FRME SR AE R 551

TERAIH T MG 131 IR g sl a5 8, T *&EE’J?’Q%
CZFER = 5 1901-1214, &R~ 595 : MUR160, Motorola— Co.)
A | B | ¢ | p I E | F T @ [ H

1

g Diode | T Diode Characterization

4 Yoltage Current 8 12 | -

b D,Bl 0,00677] U'M |

B 062 001072 0'12 |

7 064 001891 0'10 |

8 0,66 0,02287 Ol08 |

9 0,68 0,03158 0'08 |

10 0.7 004313 '

11 0,72 0,06803 ggg

12 0,74 0,07630 O'OO { ' . : : . : : : , W

14 078 0,12933 c L ¢ o 0 o e g

15 0.8 016578 e e
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Figm's Excel %%, WAUETE Excel I IF— M. FTHFALIE o, EHFT
AL, RGiEFis T B4, Ubi, WIS T A AR X URHE . JERER I AE
R A 4. Bl TR AL JEHER B OTKS B3, TG T
“CommandButtonl” %41, ZIHE AR, 1 H s A S o i el
R IERE IR . LR M X TEHE. 752 M TRAES, S “ (name) ” F
“caption” %y “Diode” . Bizf7llE _AESEBHIRBIFEF, THEAERIT
¥ A4 N “Voltages” JFEHITH: B4 AN “Current” , 7EH.I0H Ab
AN 0.6 L 0.02 (35K IRIETE AS B A15, o044 A15 IR 0.8.
FLFAAR RN “Diode” ZEnfl, NIBEAALE SR, EFET L, K5
1%#¢ Visual Basic % 48 &5 fbn. T, HIL “Rama”. AR5, é4 139 i
B eA A F] “[Modulel (code)]” %1, A% Windows— 95/NT
(IR, HEE NGNS, R e, L “AEm a”. REHmA
M 141 TUIFLRSCA . IERH FC S BT s (T A JFaY, DA 42 1 5
VTR . Bk “bGPIB=" WH A “True” Y “False” SRKiEHELfFH
FI82 1, SRIGAEREERTY “OpenPort( ) ” I FEH 8 2 GPIB Mok RS-232 ki
[

FHEAT %, FIRF] Excel & 1, ARG ENEHEH L BHE AT & SRR R 4
R, RJE R AT . I AL BN HIRES, SR R TAER H 51
MR, AN — R, ARSI R il SR TAER .

ATLAYE “Diode” B s ZER s, DAL, B dise A4 i
T ETIRTER NG S, AP = AR . iR AE 2 Ie AT = L T
—EE RGN, MR A sh PC, LUME GPIB % 1 8% RS-232 ¥ [ 15 1
1

2 Windows™ 3.1 SR T A KROIALA, FISHEAEE L3 E R, LA
BEE, ¥ “visa32.dll” KA “visadll” .
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Diode Macro

" This is the subroutine first executed. Mddify this routine to suit
your needs. To change the GPIB address, go to the nodul e OpenPort, and
' change the variable GPIB _Address = "5” to the required GPIB address.

' To change the RS-232 port, go to the nodul e OpenPort, and change the

' variable COM Address = "1”" to the required port

G obal defaul tRM As Long ' Resource nanager id for VISA GPIB
G obal power_supply As Long ' ldentifies power supply
G obal bGPIB As Bool ean ' A flag using of GPIB or RS-232

G obal ErrorStatus As Long ' VISA Error code

Sub Di ode_Cl i ck()
Range(" B5: B15"). Cl ear Content s
Dim | As |nteger

bGPI B = True ' To use RS-232, set the bGPIB to Fal se
OpenPor t

SendSCPI " *RST" ' Set power-on condition

SendSCPlI "CQutput on" ' Turn on the output

For I =5 To 15

SendSCPI "Volt " & Str$(Cells(l, 1))
Cell s(l, 2) = Val (SendSCPI ("Meas: Current?"))
Next |
SendSCPI "Qutput off" ' Turn off the output
Cl osePort
End Sub

Private Function OpenPort ()
Di m GPI B_Address As String
Di m COM Address As String

If bGPIB Then
GPlI B_Address = "5" ' Select GPIB address between 0 to 30
El se
COM Address = "1" ' Set the nunber to 2 for COM2 port
End | f
Error Status = vi OpenDef aul t RM def aul t RM ' Open the VI SA session
If bGPIB Then
ErrorStatus = vi Open(defaultRM "GPIBO::" & GPIB_Address & "::INSTR',
0, 1000, power_supply)
El se
ErrorStatus = vi Open(defaultRM "ASRL" & COM Address & "::INSTR',

0, 1000, power_supply)
SendSCPI " Syst em Renot e"
End | f
CheckError "Unable to open port"
End Function
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' This routine send a SCPI command String to the GPIB port or RS-232 port.
" If the command contains a question mark, the response is read, and returned
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Private Function SendSCPI (command As String) As String
Di m conmandString As String ' Command passed to power supply

Dim ReturnString As String ' Store the String returned

Dimcrlfpos As |nteger ' Location of any nul’s in Read Buffer

Di m ReadBuffer As String * 512 ' Buffer used for returned String

Di m actual As Long " Nunber of characters sent/returned
commandString = command & Chr $(10) ' The instrumented by |inefeed
ErrorStatus = vi Wite(power_supply, ByVal commandString, Len(conmmandString),

actual)
CheckError "Can't Wite to Device"
If bGPIB = Fal se Then
delay 0.5
End | f
If InStr(comandString, "?") Then
Error Status = vi Read(power_supply, ByVal ReadBuffer, 512, actual)
CheckError "Can't Read From Device"
ReturnString = ReadBuffer
crlfpos = InStr(ReturnString, Chr$(0))
If crlfpos Then
ReturnString = Left(ReturnString, crlfpos - 1)

End | f
SendSCPlI = ReturnString
End | f

End Function

Private Function C osePort ()
ErrorStatus = vi G ose(power _supply)
ErrorStatus = vi C ose(defaul tRM

End Function

Private Function delay(delay_time As Single)
Di m Finish As Single
Finish = Timer + delay_tine
Do
Loop Until Finish <= Tiner
End Function

Private Function CheckError(ErrorMessage As String)
If ErrorStatus < VI_SUCCESS Then
Cel I s(5, 2) = ErrorMessage
Cl osePort
End
End | f
End Function

REHR
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This routine requires the file VISA dIl. It typically resides in the

c:\wi ndows\ system directory. Additional declations for VISA. DLL are usally in file
vi sa. bas under c:\vxi pnp\wi n31\include directory on your PC. This routine uses the
VTL Library to send commands to an instrument. A description of these and additi onal
VTL commands are contained in the Agilent Technol ogies Visa Transition Library book
' Agilent Part Nunber E2094-90002.

L I kS kS Sk gk Sk Sk Sk Sk Sk Sk Sk kS Sk Sk Sk kS Sk kS Sk kS S S S S Sk S kS R

Decl are Functi on vi OpenDef aul t RMLi b "VI SA. DLL" Al i as "#141" (vi Def aul t RMAs Long) As Long

Decl are Functionvi OpenLi b"VI SA. DLL" Al i as"#131" (ByVal vi Def aul t RMAs Long, ByVal vi Desc
As String, ByVval node As Long, ByVal timeout As Long, vi As Long) As Long

Decl are Function viC ose Lib "VISA DLL" Alias "#132" (ByVal vi As Long) As Long

Decl are Function viRead Lib "VISA DLL" Alias "#256" (ByVal vi As Long, ByVal Buffer As
timeout, ByVal count As Long, retCount As Long) As Long

Decl are Function viWite Lib "VISA DLL" Alias "#257" (ByVal vi As Long, ByVal Buffer As
timeout, ByVal count As Long, retCount As Long) As Long

Decl are Function viC ear Lib "VISA DLL" Alias "#260" (ByVal vi As Long) As Long

Windows 95/NT 4.0 & # B8R
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" Additional declations for VISA32.DLL are usally in file visa32.bas under
" c:\vxi pnp\wi n95(or wi nNT)\include directory on your PC. Also see the VISA nanual
L I I kS kS kS Sk Sk S Sk Sk Sk kS kS kS kS kS S S Sk S Sk S S S
Decl are Function vi OpenDefaultRM Lib "visa32.dll" (instrumentHandl e As Long) As Long
Decl are Function viOpen Lib "visa32.dll" (ByVal instrunentHandl e As Long,
ByVal viDesc As String, ByVal node As Long, ByVal tineout As Long,
vi As Long) As Long
Decl are Function viC ose Lib "visa32.dll" (ByVal vi As Long) As Long
Decl are Function viWite Lib "visa32.dll" (ByVal vi As Long, ByVal Buffer As String,
ByVal count As Long, retCount As Long) As Long
Decl are Function viRead Lib "visa32.dll" (ByVal vi As Long, ByVal Buffer As String,
ByVal count As Long, retCount As Long) As Long
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Service Information

This chapter contains procedures to verify that the power supply is operating
normally and is within published specifications (See page 147). The power
supply must pass the complete self-test before calibration or any of the
verification or performance tests can be performed. If the supply fails any of
the tests or if abnormal test results are obtained, refer to the troubleshooting
hints in this document. This chapter has three main sections for:

e Returning a failed power supply to Agilent Technologies for service
or repair

e Operating Checklist, on page 157

e Types of Service Available, on page 158

e Repacking for Shipment, on page 159

e Electrostatic Discharge (ESD) Precautions, on page 160
e Surface Mount Repair, on page 160

e To Replace the Power-Line Fuse, on page 160

¢ Troubleshooting Hints, on page 161

e Self-Test Procedures, starting on page 162

e General Disassembly, on page 164

e Verification & performance test procedures and calibration
procedure

e Recommended Test Equipment, on page 165

e Test Considerations, on page 166

e Operation Verification and Performance Tests, on page 166

e Measurement Techniques, starting on page 167

¢ Constant Voltage (CV) Verifications, starting on page 169

e Constant Current (CC) Verifications, starting on page 174

e Common Mode Current Noise, on page 178

e Performance Test Record for Your Power Supply, starting on page 179
e (alibration Reference, on page 181

¢ General Calibration/Adjustment Procedure, starting on page 182
e (alibration Record for Your Power Supply, starting on page 187
e (Calibration Error Messages, on page 188

e Replaceable parts list, component locator diagram, and schematics
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Operating Checklist

Before returning your power supply to Agilent Technologies for service or
repair check the following items:

Is the Power Supply Inoperative?
1 Verify that the ac power cord is connected to the power supply.
(1 Verify that the front-panel power switch has been pushed.
[ Verify that the power-line fuse is installed and not open (See page 20):
(1 Verify the power-line voltage setting.
See “If the Power Supply Does Not Turn On” on page20.

Does the Power Supply Fail Self-Test?

1 Verify that the correct power-line voltage is selected.
See “If the Power Supply Does Not Turn On” on page 20.

[ Remove all load connections to the power supply.

Ensure that all terminal connections are removed while the self-test is
performed.
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Types of Service Available

If your power supply fails within three years of original purchase, Agilent
Technologies will repair or replace it free of charge. If your unit fails after your
three year warranty expires, Agilent Technologies will repair or replace it as a
very competitive price. Agilent will make the decision locally whether to repair
or replace your unit.

Standard Repair Service (worldwide)

Contact your nearest Agilent Service Center. They will arrange to have your
power supply repaired or replaced.

Express Exchange (U.S.A. only)

You can receive a replacement power supply via overnight shipment for low
downtime.

1 Call 1-800-258-5165 and ask for ‘“Express Exchange.”
¢ You will be asked for your shipping address and a credit card number to
guarantee return of your failed power supply.

e If you do not return your failed power supply within 45 days, your credit
card will be billed for a new power supply.

¢ Ifyou choose not to supply a credit card number, you will be asked to send
your failed unit to a designated Agilent Service Center. After the failed unit
is received, Agilent will send your replacement unit.

2 Agilent will immediately send a replacement power supply to you via
overnight shipment.
® The replacement unit will have a different serial number than your failed
unit.

¢ Ifyou can not accept a new serial number for the replacement unit, use the
Standard Repair Service option described above.

e If your failed unit was “in-warranty,” your replacement unit continues the
original three year warranty period. You will not be billed for the
replacement unit as long as the failed unit is received by Agilent.

¢ If your three year warranty has expired, Agilent will bill you for the power
supply exchange price - less than a new unit price. Agilent warrants
exchange units against defects for 90 days.

158



Appendix Service Information
Repacking for Shipment

5
=
o
=
3
)
=
o
=

Repacking for Shipment

For the Express Exchange Service described on the previous page, return your
failed power supply to the designated Agilent Service Center using the shipping
carton of the exchange unit. A shipping label will be supplied. Agilent will
notify you when your failed unit has been received.

If the instrument is to be shipped to Agilent for service or repair, be sure to:

e Attach atag to the power supply identifying the owner and indicating the
required service or repair. Include the instrument model number and full
serial number.

¢ Place the power supply in its original container with appropriate packaging
material.

e Secure the container with strong tape or metal bands.

If the original shipping container is not available, place your unit in a container
which will ensure at least 4 inches of compressible packaging material around
all sides for the power supply. Use static-free packaging materials to avoid
additional damage to your unit.

Agtlent Technologies recommends that you always insure shipments.
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Electrostatic Discharge (ESD) Precautions

Almost all electrical components can be damaged by electrostatic discharge
(ESD) during handling. Component damage can occur at electrostatic
discharge voltages as low as 50 volts.

The following guidelines will help prevent ESD damage when serving the
power supply or any electronic device.

¢ Disassemble instruments only in a static-free work area.

* Use a conductive work area to dissipate static charge.

e Use a conductive wrist strap to dissipate static charge accumulation.
® Minimize handling.

¢ Keep replacement parts in original static-free packaging.

* Remove all plastic, styrofoam, vinyl, paper, and other static-generating
materials from the immediate work area.

e Use only anti-static solder suckers.

Surface Mount Repair

Surface mount components should only be removed using soldering irons or
disordering stations expressly designed for surface mount components.

Use of conventional solder removal equipment will almost always result in
permanent damage to the printed circuit board and will void your Agilent
Technologies factory warranty.

To Replace the Power-Line Fuse

The power-line fuse is located within the power supply’s fuse-holder assembly
on the rear panel (see page 22). See page 20 to check the rating of power-line
fuse and replace with the correct one for your power supply.
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Troubleshooting Hints

This section provides a brief check list of common failures. Before
troubleshooting or repairing the power supply, make sure that the failure is in
the power supply rather than any external connections. Also make sure that
the power supply is accurately calibrated. The power supply’s circuits allow
troubleshooting and repair with basic equipment such as a 6%-digital
multimeter.

Unit Reports Errors 740 to 750

These errors may be produced if you accidentally turn off power of the unit

during a calibration or while changing a non-volatile state of the instrument.
Recalibration or resetting the state should clear the error. If the error persists,
a hardware failure may have occurred.

Unit Fails Self-Test

Verify that the correct power-line voltage setting is selected. Also, ensure that
all terminal connections are removed while the self-test is performed. Failure
of the DAC U131 on the PC board will cause many self-test failures.

Bias Supplies Problems

Check that the input to the voltage regulators of the bias supplies is at least
1V greater than their output. Circuit failures can cause heavy loads of the bias
supplies which may pull down the regulator output voltages. Check the
voltages of bias supplies as tabulated below.

Table A-1 Bias Supplies Voltages

Bias Supply Minimum Maximum Check At
+5V Floating +4.75V +5.25V U110 pin 2
-5.1V Floating -4.75V -5.25V Anode of CR114
+15V Floating +14.25V +15.75V Anode of CR104
-15V Floating -14.25V -15.75V Cathode of CR105

Some circuits produce their own local bias supplies from the main bias
supplies. Be sure to check that theselocal bias supplies are active. In particular,
the ADC (analog-to-digital converter), ac input, and front panel sections have
local bias supplies. Always check that the power supplies are free of ac
oscillations using an oscilloscope. Failure of bias supplies will cause many self-
test failures.
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Self-Test Procedures

Power-On Self-Test

Each time the power supply is powered on, a set of self-tests are performed.
These tests check that the minimum set of logic and measurement hardware
are functioning properly. Failures during the power-on self-test utilize error
codes 601 through 604 and 624 through 632.

Complete Self-Test

Hold any front panel key except the “View” key for more than 5 seconds while
turning on the power to perform a complete self-test. The power supply beeps
when the test starts. The tests are performed in the order shown below.

Front Panel Does not respond The main controller U121 attempts to
establish serial communications with the front panel controller U1 on the front
panel board. During this test, the Ul turns on all display segments.
Communication must function in both directions for this test to pass. If this
error is detected during power-on self-test, the power supply will beep twice.
This error is only readable from the remote interface.

RAM read/write failed This test writes and reads a 55h and AAh checker
board pattern to each address of ram U125. Any incorrect readback will cause
a test failure. This error is only readable from the remote interface.

A/D sync stuck The main controller issues an A/D sync pulse to U121 and
U130 to latch the value in the ADC slope counters. A failure is detected when
a sync interrupt is not recognized and subsequent time-out occurs.

A/D slope convergence failed The input amplifier is configured to the
measure zero (MZ) state in the 10 V range. This test checks whether the ADC
integrator produces nominally the same number of positive and negative slope
decisions (+£10%) during a 20 ms interval.

Cannot calibrate rundown gain This test checks the nominal gain between
integrating ADC and the U121 on-chip ADC. This error is reported if the
procedure can not run to completion due to a hardware failure.
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Self-Test Procedures

Rundown gain out of range This test checks the nominal gain between the
integrating ADC and the U121 on-chip ADC. The nominal gain is checked to
+10% tolerance.

Rundown too noisy This test checks the gain repeatability between the
integrating ADC and the U121 on-chip ADC. The gain test (606) is performed
eight times. Gain noise must be less that +64 Isb’s of the U121 on-chip ADC.

Serial configuration readback failed Thistestre-sends thelast3byte serial
configuration data to all the serial path (SERDAT, SERBCK, SERCLK). The
data is then clocked back into U130 and compared against the original 3 bytes
sent. A failure occurs if the data do not match. This tests checks the serial data
path through U138.

Unable to sense line frequency This test checks that the LSENCE logic
input U121 is toggling. If no logic input detected, the power supply will assume
a 50 Hz line operation for all future measurements.

I/0 processor did not respond This test checks that communications can
be established between U121 and U103 through the optically isolated (U108
and U109) serial data link. Failure to establish communication in either
direction will generate an error. If this condition is detected at power-on
self-test, the power supply will beep and the error annunciator will be on.

I/0 processor failed self-test This test causes the earth referenced
processor U103 to execute an internal, ram test. Failure will generate an error.

Fan test failed This test checks if the fan current is flowing. If the current
is not detected at power-on self-test, the power supply will beep and the error
annunciator will be on. Fan test fail could likely induce overtemperature
condition in the power supply.

System DAC test failed This test checks if the DAC hardware is functional.
The main controller U121 sends a reference voltage data to DAC and converts
the DAC output to digital data to see if the digital data is within a valid range.

Hardware test failed Thistestchecks the status of voltage and current error
amplifiers for the power circuit. If both amplifiers are not operational, the
power supply will beep and the error annunciator will be on.
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General Disassembly
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Recommended Test Equipment

The test equipment recommended for the performance verification and
adjustment procedures is listed below. If the exact instrument is not available,
use the accuracy requirements shown to select substitute calibration
standards. If you use equipment other than that recommended in Table A-2,
you must recalculate the measurement uncertainties for the actual equipment
used.

Table A-2 Recommended Test Equipment

Instrument

Requirements

Recommended Model

Use

GPIB controller

Full GPIB or RS-232

Agilent 82341C interface card

Programming and readback

capabilities or equivalent accuracy
Oscilloscope 100 MHz with 20 MHz Agilent 54602B Display transient response
bandwidth and ripple & noise waveform
RMS Voltmeter 20 Hz to 20 MHz Measure rms ripple & noise

Cable (BNC to BNC) |50 ohm, 9 inch (23 Cm) Agilent 10502A or 10503A if |Measure rms ripple & noise
the 10502A is not available  [(CV PARD, CC PARD)

BNC (Female) Isolated Ground. Pomona Model 5148 Measure rms ripple & noise

Bulkhead Receptacle  |Nominal impedance: 50 Ohm (CV PARD, CC PARD)

Split Ferrites For use with round cable Steward Co. 28A2029-0A0  |Noise coupling reduction

Digital Voltmeter Resolution: 0.1 mV Agilent 34401A Measure dc voltages

Accuracy: 0.01%
Electronic Load Voltage Range: 240 Vdc Agilent 60503B Measure load and line

Current Range: 10 Adc
Open and Short Switches
Transient On/Off

regulations and transient
response time.

Resistive Loads (Ry)

(2.7Q, 150 W/13.5Q, 150 W)’
(43.8Q,300 W/120 Q, 300 W)?
(1.6 Q, 300 W/3.0 Q, 300 W)?
(1.0 Q, 300 W/5.0 Q, 300 W)

(25 Q, 300 W/75 Q, 300 W)’
(15.9Q,300W/46.2Q, 300W)°

Measure ripple and noise

Current monitoring
Resistor (Shunt) - Ry

(0.01 Q,0.1%)"

ISOTEK Co. Model: A-H or
equivalent

Constant current test setup

Current monitoring
Resistor (Shunt) - Ry

(0.2 Q/250W, 0.1%)"

ISOTEK Co. Model: RUG-Z
or equivalent

Measure current rms ripple &
noise

* To find the accurate resistance, it is recommended to use a current monitoring resistor after calibration.
"E3640A model, 2E3641A model, 3E3642A model, “E3644A, °E3643A, BE3645A model.
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Test Considerations

To ensure proper power supply operation, verify that you have selected the
correct power-line voltage prior to attempting any test procedure in this
chapter. See page 21 for line voltage conversion.

Ensure that all connections of terminals (both front panel and rear panel) are
removed while the power supply internal self-test is being performed.

For optimum performance verification, all test procedures should comply with
the following recommendations:

e Assure that the calibration ambient temperature is stable and between 20°C
and 30°C.

e Assure ambient relative humidity is less than 80%.
¢ Allow a 1-hour warm-up period before verification or calibration.
e Use short cables to connect test set-ups.

The tests should be performed by qualified personnel. During performance
verification tests, hazardous voltages may be present at the outputs of the power

supply.

Operation Verification and Performance Tests

Operation Verification Tests

To assure that the power supply is operating properly, without testing all
specified parameters, perform the following test procedures:

e Perform the power-on self-test and check out procedures on page 18.
(See “Self-Test” on page 56 for more information)

® Perform the Voltage Programming and Readback Accuracy test, and the
Current Programming and Readback Accuracy tests in this document.

Performance Tests

The following sections provide test procedures for verifying the supply’s
compliance with the specifications listed in Table 8-1, “Performance
Specifications,” on page 149. All of the performance test specifications and
calculated measurement uncertainties are entered in the appropriate
Performance Test Record Card for your specific model. You can record the
actual measured values in the column provided in this card.

If you use equipment other than that recommended in Table A-1, you must
recalculate the measurement uncertainties for the actual equipment used.
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Measurement Techniques

Setup for Most Tests
Most tests are performed at the front terminals as shown in Figure A-1. Measure

the dc voltage directly at the (+) and (-) terminals on the front panel.

-

o

(CC TESTS)

+ O

DVM
or RMS
VOLTMETER — O+

ELECTRONIC LOAD

+
O

(CV TESTS)

S

POWER SUPPLY
UNDER
TEST

O

T

O+ DVM,
Scope, or

- RMS

~

/

Figure A-1 Performance Verification Test Setup

Current-Monitoring Resistor
To eliminate output current measurement error caused by the voltage drops
in the leads and connections, connect the current monitoring resistor between
the (-) output terminal and the load as a four-terminal device. Connect the
current-monitoring leads inside the load-lead connections directly at the
monitoring points on the resistor element (see Ry in Figure A-1).
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General Measurement Techniques

To achieve best results when measuring load regulation, peak to peak voltage,
and transient response time of the power supply, measuring devices must be
connected through the hole in the neck of the binding post at (A) while the
load resistor is plugged into the front of the output terminals at (B). A
measurement made across the load includes the impedance of the leads to the
load. The impedance of the load leads can easily be several orders of the
magnitude greater than the power supply impedance and thus invalidate the
measurement. To avoid mutual coupling effects, each measuring device must
be connected directly to the output terminals by separate pairs of leads.

/ o e T
o =7 SERNER
— iy

1@

TO MONITORING
TO LOAD OR DEVICE
[Front Panel (Side View)] CURRENT (Rear Panel)
RESISTOR

Figure A-2 Front/Rear Panel Terminal Connections

Electronic Load

Many of the test procedures require the use of a variable load resistor capable
of dissipating the required power. Using a variable load resistor requires that
switches should be used to connect, disconnect, and short the load resistor.
An electronic load, if available, can be used in place of a variable load resistor
and switches. The electronic load is considerably easier to use than load
resistors. It eliminates the need for connecting resistors or rheostats in parallel
to handle power, it is much more stable than carbon-pile load, and it makes
easy work of switching between load conditions as is required for the load
regulation and load response tests. Substitution of the electronic load requires
minor changes to the test procedures in this chapter.

Programming

Most performance tests can be performed from the front panel. However, an
GPIB or RS-232 controller is required to perform the voltage and current
programming accuracy and readback accuracy tests.

The test procedures are written assuming that you know how to program the
power supply either from the front panel or from an GPIB or RS-232 controller.
See "Output Setting and Operation Commands" in chapter 4 for complete
instructions on remote programming.

168



Appendix Service Information
Constant Voltage (CV) Verifications

5
=
o
=
3
)
=
o
=

Constant Voltage (CV) Verifications

Constant Voltage Test Setup

If more than one meter or if a meter and an oscilloscope are used, connect
each to the (+) and (-) terminals by a separate pair of leads to avoid mutual
coupling effects. Use coaxial cable or shielded 2-wire cable to avoid noise
pick-up on the test leads.

Table A-3 Verification Programming Values

E3640A 8VI3A 20V/1.5A E3643A 35V/1.4A 60V/0.8A
E3641A 35V/0.8A 60V/0.5A E3644A 8V/8A 20V/4A
E3642A 8V/5A 20V/2.5A E3645A 35V/2.2A 60V/1.3A

Voltage Programming and Readback Accuracy

This test verifies that the voltage programming and GPIB or RS-232 readback
functions are within specifications. Note that the readback values over the
remote interface should be identical to those displayed on the front panel.

You should program the power supply over the remote interface for this test
to avoid round off errors.

1 Turn off the power supply and connect a digital voltmeter between the (+) and
(-) terminals of the output to be tested as shown in Figure A-1.

2 Turn onthe power supply. Select the high voltage range (20V/ 1.5A)T and enable
the output by sending the commands:

VOLT: RANG P20V (E3640A model)
OUTP ON

3 Program the output voltage to 0 volt and current to full scale rated value
(1.5 A)' by sending the commands:

VOLT O
CURR 1.5 (E3640A model)

4 Record the output voltage reading on the digital voltmeter (DVM). The reading
should be within the limit of (0 V + 10 mV). Also, note that the CV, Adrs, Limit,
and Rmt annunciators are on.

"For E3640A model, and see Table A-3 for other models
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Readback the output voltage over the remote interface by sending the
command:

MVEAS: VOLT?

Record the value displayed on the controller. This value should be within the
limit of (DVM £5 mV).

Program the output voltage to full scale rated value (20 V)T by sending the
command:

VOLT 20.0 (E3640A model)

Record the output voltage reading on the digital voltmeter (DVM). The reading
should be within the limit of (20 V + 20 mV)* or (60 V + 40mV)**.

Readback the output voltage over the remote interface by sending the
command:

MEAS: VOLT?

Record the value displayed on the controller. This value should be within the
limit of (DVM £ 15 mV)* or (DVM + 35 mV)**.

CV Load Effect (Load Regulation)

This test measures the change in the output voltage resulting from a change in
the output current from full to no load.

Turn off the power supply and connect a digital voltmeter between the (+) and
(-) terminals of the output as shown in Figure A-1.

Turn on the power supply. Select the high voltage range (20V/ 1.5A)T, enable
the output, and set the display to the limit mode. When the display is in the
limit mode, program the output current to the full scale rated value (1.5A)T and
the voltage to the full rated value (20.0 V)T.

Operate the electronic load in constant current mode and set its current to the
(15 A)T. Check that the front panel CV annunciator remains lit. If not lit, adjust
the load so that the output current drops slightly until the CV annunciator
lights. Record the output voltage reading on the digital voltmeter.

Operate the electronic load in open mode (input off). Record the output voltage
reading on the digital voltmeter again. The difference between the digital
voltmeter readings in steps (3) and (4) is the CV load regulation. The difference
of the readings should be within the limit of (5 mV)* or (9 mV)**.

*For E3640A/42A/44A models. **For E3641A/43A/45A models.
"For E3640A model, and see Table A-3 for other models
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CV Source effect (Line Regulation)

This test measures the change in output voltage that results from a change in
ac line voltage from the minimum value (10% below the nominal input voltage)
to maximum value (10% above the nominal input voltage).

Turn off the power supply and connect a digital voltmeter between the (+) and
(-) terminals of the output to be tested as shown in Figure A-1.

Connect the ac power line through a variable voltage transformer.

Turn on the power supply. Select the high voltage range (20V/ 1.5A)T, enable
the output, and set the display to the limit mode. When the display is in the
limit mode, program the current to the full scale rated value (1.5 A)Jr and the
voltage to full scale rated value (20.0 V)T.

Operate the electronic load in constant current mode and set its current to
(15 A)T. Check that the CV annunciator remains lit. If not lit, adjust the load
so that the output current drops slightly until the CV annunciator lights.

Adjust the transformer to low line voltage limit (104 Vac for nominal 115 Vac,
90 Vac fornominal 100 Vac, or 207 Vac for nominal 230 Vac). Record the output
reading on the digital voltmeter.

Adjust the transformer to high line voltage (127 Vac for nominal 115 Vac, 110
Vac for nominal 100 Vac, or 253 Vac for nominal 230 Vac). Record the voltage
reading on the digital voltmeter. The difference between the digital voltmeter
readings in steps (5) and (6) is the CV line regulation. The difference of the
readings should be within the limit of (5 mV)* or (9 mV)**.

CV PARD (Ripple and Noise)

Periodic and random deviations (PARD) in the output (ripple and noise)
combine to produce a residual ac voltage superimposed on the dc output
voltage. CV PARD is specified as the rms or peak-to-peak output voltage in the
frequency range from 20 Hz to 20 MHz.

e VRMS measurement techniques:

When measuring Vrms ripple and noise, the monitoring device should be
plugged into the front of the terminals at (A) in Figure A-2. Use the vertical
mini-probe socket and the "1:1 voltage probe" to connect the monitor device
to the power supply. To reduce the measurement error caused by common
mode noise, it is recommended to twist the connection wire between the mini-
probe and the output terminals. The load resistor is connected to the terminal
at (B) in Figure A-2. Twisted leads between the load resistor and the power
supply helps reduce noise pickup for these measurements.

*For E3640A/42A/44A models. **For E3641A/43A/45A models.
"For E3640A model, and see Table A-3 for other models
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Note:

Turn off the power supply and connect the output to be tested as shown in
Figure A-1 to an oscilloscope (ac coupled) between (+) and (-) terminals. Set
the oscilloscope to AC mode and bandwidth limit to 20 MHz. Connect a
resistive load (13.5 Q)i to the terminal at (B) as shown above.

Turn on the power supply. Select the high voltage range (20V/ 1.5A)T, enable
the output, and set the display to the limit mode. When the display is in the
limit mode, program the current to the full scale rated value (1.5 A)Jr and the
voltage to the full rated value (20.0 V)'.

Check that the front panel CV annunciator remains lit. If not lit, adjust the load
down slightly.

Note that the waveform on the oscilloscope does not exceed the peak-to-peak
limit of (6 mV)* or (8 mV)**.

Disc,onnect the oscilloscope and connect the ac rms voltmeter in its place
according to the VRMS measurement techniques above and as shown above.
The rms voltage reading does not exceed the rms limit of 0.5 mV* or 1 mV**,

For better measurement result, it is recommended to make the connection between
the BNC receptacle and the output terminals shorter as much as possible, and to use
the recommended split ferrites with the cable (BNC to BNC) as shown above.

*For E3640A/42A/44A models. **For E3641A/43A/45A models.
"For E3640A model, and see Table A-3 for other models.
*For E3640A model, and see Table A-2 for other models.
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Load Transient Response Time

This test measures the time for the output voltage to recover to within 15 mV
of nominal output voltage following a load change from full load to half load,
or half load to full load.

1 Turn off the power supply and connect the output to be tested as shown in
Figure A-1 with an oscilloscope. Operate the electronic load in constant
current mode.

2 Turn on the power supply. Select the high voltage range (20V/ 1.5A)T, enable
the output, and set the display to the limit mode. When the display is in the
limit mode, program the current to the full scale rated value (1.5 A)T and the
voltage to the full scale rated value (20.0 V)T.

3 Set the electronic load to transient operation mode between one half of the
output’s full rated value and the output’s full rated value at a 1 kHz rate with
50% duty cycle.

4 Set the oscilloscope for ac coupling, internal sync, and lock on either the
positive or negative load transient.

5 Adjust the oscilloscope to display transients as shown in Figure A-4. Note that
the pulse width (t2 - t1) of the transients at 15 mV from the base line is no more
than 50 MUsec for the output.

Figure A-4 Transient Response Time

"For E3640A model, and see Table A-3 for other models
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Constant Current (CC) Verifications

Constant Current Test Setup

Follow the general setup instructions in the General Measurement Techniques,
on page 168, and the specific instructions will be given in the following
paragraphs.

Current Programming and Readback Accuracy

This test verifies that the current programming and GPIB or RS-232 readback
functions are within specifications. Note that the readback values over the
remote interface should be identical to those displayed on the front panel. The
accuracy of the current monitoring resistor must be 0.01% or better.

You should program the power supply over the remote interface for this test
to avoid round off errors.

Turn off the power supply and connect a 0.01 Q current monitoring resistor
(Rypp) across the output to be tested and a digital voltmeter across the current
monitoring resistor (Ry;) as shown in Figure A-1.

Turn on the power supply. Select the low voltage range (8V/3A)Jr and enable
the output by sending the commands:

VOLT: RANG P8V (E3640A model)
OUTP ON

Program the output voltage to full scale rated voltage (8.0 V)T and output
current to zero amps by sending the commands:

VOLT 8 (E3640A model)
CURR O

Divide the voltage drop (DVM reading) across the current monitoring resistor
(Ryp by its resistance to convert to amps and record this value (I). This value
should be within the limit of (0 A + 10 mA). Also, note that the CC, Adrs, Limit,
and Rmt annunciators are on.

Readback the output current over the remote interface by sending the
command:

MEAS: CURR?

"For E3640A model, and see Table A-3 for other models
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6 Record the value displayed on the controller. This value should be within the
limit of (I + 5 mA).

7 Program the output current to the full scale rated value (3 A)T by sending the
command:
CURR 3.0 (E3640A model)

8 Divide the voltage drop (DVM reading) across the current monitoring resistor
(Ryp) by its resistance to convert to amps and record this value (I). This value
should be within the limit of:

E3640A E3641A E3642A E3643A E3644A E3644A

3A+16mA|08A+x116mA| 5Ax20mA | 5A+x20mA | 8Ax26mA | 8 A+26 mA

9 Readback the output current over the remote interface by sending the

command:
MEAS: CURR?
10 Record the value displayed on the controller. This value should be within the
limit of:
E3640A E3641A E3642A E3643A E3644A E3642A

(lo+9.5mA) | (Io62mA) |(Io12.5mA)| (Io £ 7.1mA) | (Io£ 17 mA) | (Io 8.3 mA)

CC Load Effect (Load Regulation)

This test measures the change in output current resulting from a change in the
load from full rated output voltage to short circuit.

1 Turn off the power supply and connect the output to tested as shown in
Figure A-1 with the digital voltmeter connected across the 0.01 Q current
monitoring resistor (Rys).

2 Turn on the power supply. Select the low voltage range (8V/3A)T, enable the
output, and set the display to the limit mode. When the display is in the limit
mode, program the output voltage to the fu}l scale rated value (8.0 V)T and the
output current to the full rated value (3 A)'.

3 Setthe voltage of the electronicload to (8.0 V)T to operate it in constant voltage
mode since a voltage drop occurs on the load wires. Check that the CC
annunciator is on. If it is not, adjust the load so that the output voltage drops
slightly. Record the current reading by dividing the voltage reading on the
digital voltmeter by the resistance of the current monitoring resistor.

"For E3640A model, and see Table A-3 for other models
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Operate the electronic load in short (input short) mode. Record the current
reading again by dividing the voltage reading on the digital voltmeter by the
resistance of the current monitoring resistor. The difference between the
current readings in step (3) and (4) is the load regulation current. The
difference of the readings should be within the limit of:

E3640A E3641A E3642A E3643A E3644A E3645A

0.55 mA 0.33 mA 0.75 mA 0.39 mA 1.05 mA 0.47 mA

CC Source Effect (Line Regulation)

This test measures the change in output current that results from a change in
ac line voltage from the minimum value (10% below the nominal input voltage)
to the maximum value (10% above nominal voltage).

Turn off the power supply and connect the output to be tested as shown in
Figure A-1 with the digital voltmeter connected across the current monitoring
resistor (Ry;).

Connect the ac power line through a variable voltage transformer.

Turn on the power supply. Select the low voltage range (8V/3A)T, enable the

output, and set the display to the limit mode. When the display is in the limit
mode, program the voltage to the full scale rated value (8.0 V)T and the current
to the full scale rated value (3 A)T.

Operate the electronic load in constant voltage mode and set its voltage to
8.0 V)T. Check that the CC annunciator remains lit. If not lit, adjust the load
so that the output voltage drops slightly until the CC annunciator lights.

Adjust the transformer to low line voltage limit (104 Vac for nominal 115 Vac,
90 Vac fornominal 100 Vac, or 207 Vac for nominal 230 Vac). Record the output
current reading by dividing the voltage reading on the digital voltmeter by the
resistance of the current monitoring resistor.

Adjust the transformer to 10% above the nominal line voltage (127 Vac for a
115 Vac nominal input, 110 Vac for a 100 Vac nominal input or 253 Vac for a
230 Vac nominal input). Record the current reading again by dividing the
voltage reading on the digital voltmeter by the resistance of the current
monitoring resistor. The difference between the current readings in step (5)
and (6) is the load regulation current. The difference of the readings should be
within the limit of:

E3640A E3641A E3642A E3643A E3644A E3645A

0.55 mA 0.33 mA 0.75 mA 0.39 mA 1.05 mA 0.47 mA

"For E3640A model, and see Table A-3 for other models
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CC PARD (Ripple and Noise)

Periodic and random deviations (PARD) in the output (ripple and noise)
combine to produce a residual ac current, as well, as an ac voltage
superimposed on the dc output. CC PARD is specified as the rms output current
in a frequency range 20 Hz to 20 MHz with the power supply in constant current
operation.

-

\

OUTPUT TERMINAL Output
i RMS voltmeter
® +3 -s 4
[+ -0
= I SVINVINVINVINVINVINY /7\
e |
— NNRSNTEI.
Current RMS voltmeter Current
Monitoring Monitoring
Resistor Resistor
- < /7\ [ —
Split Input ‘
Ferrites \O
[ 1 [
BNC BNC Cable
Receptacle
(Front Panel Connections) (Rear Panel Connections) /

1 Turn off the power supply and connect the output to be tested as shown above
with the current monitoring resistor 0.2 Q (Ryp2) across output terminals.
Connect a rms voltmeter across the current monitoring resistor as shown
above.

2 Turn on the power supply. Select the low voltage range (8V/3A)T, enable the
output, and set the display to the limit mode. When the display is in the limit
mode, program the current to full scale rated value (3 A)' and the voltage to
the full scale rated value (8.0 V)'.

3 Divide the reading on the rms voltmeter by the load resistance to obtain rms
current. The readings should be within the limit of 4 mA.

Note:

For better measurement result, it is recommended to make the connection between
the BNC receptacle and the output terminals shorter as much as possible, and to use
the recommended split ferrites with the cable (BNC to BNC) as shown above.

"For E3640A model, and see Table A-3 for other models
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Common Mode Current Noise

The common mode current is that ac current component which exists between
the output or output lines and chassis ground. Common mode noise can be a
problem for very sensitive circuitry that is referenced to earth ground. When
a circuit is referenced to earth ground, a low level line-related ac current will
flow from the output terminals to earth ground. Any impedance to earth ground
will create a voltage drop equal to the output current flow multiplied by the
impedance.

Turn off the power supply and connect a 100 kQ resistor (Rg) and a 2200 pF
capacitor in parallel between the (-) terminal and chassis ground at the rear
output terminals.

Connect a digital voltmeter across Rg.

Turn on the power supply. Select the low voltage range (8V/3A)T, enable the
output, and set the display to the limit mode. When the display is in the limit
mode, program the output to the full scale rated value (8.0 V and 3 A)T.

Record the voltage across Rg and convert it to current by dividing by the
resistance (DVM reading/100 kQ). Note that the current is less than 1.5 pA.

"For E3640A model, and see Table A-3 for other models
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Performance Test Record for Your Power Supply

CV Performance Test Record

.. Specifications
Test Description Models Actual Result — —
Upper Limit Lower Limit
CV Programming Accuracy all +0.0100 V -0.0100 V
@ 0 volts (DVM reading)
CV Readback Accuracy all DVM +0.0050 V DVM -0.0050 V
@ 0 volts
CV Programming Accuracy | E3640A/42A/44A +20.0200 V +19.9800 V
@ Full Scale (DVM reading) g3 ¢4 x 743 /454 +60.0400 V +59.9600 V
CV Readback Accuracy E3640A/42A/44A DVM +0.0150 V DVM - 0.0150 V
@ Full Scale E3641A/43A/45A DVM +0.0350 V. | DVM -0.0350 V
CV Load Effect (Load E3640A/42A/44A Maximum change: <5 mV
Regulation) - -
E3641A/43A/45A Maximum change: <9 mV
CV Source Effect (Line E3640A/42A/44A Maximum change: <5 mV
Regulation) - -
E3641A/43A/45A Maximum change: <9 mV
CV PARD (Normal mode) E3640A/42A/44A <5mVp-p/0.5 mVrms
E3641A/43A/45A <8 mVp-p/1 mVrms

Load Transient Response
Time

all

<50 MUsec
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CC Performance Test Record

Test Description Models ﬁ?sl:ll: - 'Speclﬁcatlons —
Upper Limit Lower Limit
CC Programming Accuracy all +0.0100 A -0.0100 A
@ 0 amps (Ig)
CC Readback Accuracy @ 0 amps all Ip +0.0050 A Ip - 0.0050 A
CC Programming Accuracy (E3640A) 3.01600 A 2.9840 A
@ Full Scale (Ip) (E3641A) 08116 A 0.7884 A
(E3642A) 5.02A 498 A
(E3643A) 14128 A 1.3872 A
(E3644A) 8.026 7.974 A
(E3645A) 2.2144 2.1856 A
CCReadback Accuracy @ Full Scale | (E3640A) I +0.0095 A Ip-0.0095 A
(E3641A) Ip+0.0062 A I - 0.0062 A
(E3642A) Ip+0.0125 A In-0.0125 A
(E3643A) Ip+0.0071 A Ip-0.0071 A
(E3644A) Io+0.0170 A Ip-0.0170 A
(E3645A) Ip+0.0083 A Ip-0.0083 A
CC Load Effect (Load Regulation) | (E3640A) Maximum change: < (0.55 mA)
(E3641A) Maximum change: < (0.33 mA)
(E3642A) Maximum change: < (0.75 mA)
(E3643A) Maximum change: < (0.39 mA)
(E3644A) Maximum change: < (1.05 mA)
(E3645A) Maximum change: < (0.47 mA)
CC Source Effect (Line Regulation) | (E3640A) Maximum change: < (0.55 mA)
(E3641A) Maximum change: < (0.33 mA)
(E3642A) Maximum change: < (0.75 mA)
(E3643A) Maximum change: < (0.39 mA)
(E3644A) Maximum change: < (1.05 mA)
(E3645A) Maximum change: < (0.47 mA)
CC PARD (Normal mode) all <4 mA rms
CC PARD (Common mode) all < 1.5 HA rms
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Calibration Reference

Before you calibrate the power supply, you must unsecure it by entering the
correct security code. See “Calibration Overview”, starting on page 62, for
more detailed procedures to unsecure or secure the power supply.

Agilent Technologies Calibration Services

When your power supply is due for calibration, contact your local Agilent
Technologies Service Center for a low-cost calibration. The Agilent E3640A/
41A/42A/43A/44A and E3645A power supplies are supported on calibration
processes which allow Agilent Technologies to provide this service at
competitive prices.

Calibration Interval

Recommended calibration interval for this power supply is 1 year. This will
ensure that your power supply will remain within specification for the next
calibration interval. Agilent Technologies does not recommend extending
calibration intervals beyond 1 year for any application. This criteria for re-
adjustment provides the best long-term stability.

To Unsecure the Power Supply Without the Security Code

To unsecure the power supply without the correct security code (when you
forget the security code), follow the steps below. See “Electrostatic Discharge
(ESD) Precautions” on page 160 before beginning this procedure.

Disconnect the power cord and all load connections from the power supply.
Remove the instrument cover. Refer to the disassembly drawing on page 164.

Connect the power cord and turn on the calibration mode by holding down the
Calibrate key as you turn on the power supply and hold down the key until you
hear a long beep. Be careful not to touch the power line connections.

Apply a short between the two exposed metal pads on JP107 (located near
U121). The JP107 is outlined with a circle on the component locator drawing
on page 197.

While maintaining the short, move to the security code and enter any unsecure
code in the calibration mode. The power supply is now unsecured.

Remove the short at JP107. (An error occurs if not removed.)
Turn off and reassemble the power supply.

Now you can enter a new security code. Be sure you take note of the new
security code.
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Note

General Calibration/Adjustment Procedure

The power supply should be calibrated after 1-hour warm-up with no load connected.
And Perform the voltage calibration prior to the OVP calibration.

The front panel calibration procedures are described in this section.

e For voltage calibration, disconnect all loads from the power supply and
connect a DVM across the output terminals.

e For current calibration, also disconnect all loads from the power supply,
connect an appropriate current monitoring resistor 0.01 Q across the output
terminals, and connect a DVM across the terminals of the monitoring
resistor.

¢ You can abort a calibration at any time by turning the power supply off from
the front panel, by issuing a remote interface device clear message, or by
pressing the front-panel “Local” key.

The following table shows calibration parameters and points which should be
used to calibrate the output voltage and current.

Table 3-2 Parameters for Calibration

Calibration Voltage/ Calibration Point
Parameter Current mnemonic

V LO
VOLTAGE CAL Voltage VvV MI
V HI
OVP CAL OVP None
1LO
CURRENT CAL Current I MI
T HI
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Front Panel Voltage and Current Calibration

Before attempting to calibrate the power supply, you must unsecure the power supply,
and disconnect all loads from the power supply and connect a DVM across the output
terminals. See “Calibration Overview”, starting on page 62 to unsecure.

Inthe following procedure, the Agilent E3640A modelis referenced to describe
the calibration procedure as an example, so a different calibration value for
each calibration point may be prompted to be adjusted for your specific model.

Turn on the calibration mode.

CAL MODE

View

Turn on the calibration mode by holding down =/ (Calibrate) key as you
turn on the power supply and hkold down the key until you hear a long beep.
Make sure that the power supply is in “CV” mode. If the power supply is not
in “CV” mode, an error occurs.

Voltage and OVP Calibration

Move down a level to the voltage calibration mode.

VOLTAGE CAL

Select the low-end voltage calibration point.

v L0 0.5000

Enter the reading you obtained from the DVM by using the knob and
resolution selection keys.

v LO 0.4500
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Save the changes and select the middle voltage calibration point.

v M 10.000

If the entered number is within an acceptable range, an “ENTERED” message
appears for a second. If the entered number is not correct, an error message
will be displayed for a second and you will hear a beep, and then go back to
the low, middle, or high voltage calibration point again as proceeding.

Enter the reading you obtained from the DVM by using the knob and
resolution selection keys.

vV M 11.058

Save the changes and select the high voltage calibration point.

vV HI 18.500

Enter the reading you obtained from the DVM by using the knob and
resolution selection keys.

vV HI 18.485

Save the changes and go to the OVP calibration mode.

gvP CAL

If the calibration fails, an error message will be displayed for a second and go
back to the voltage calibration mode again. A “VOLTAGE CAL” message is
displayed. Above message is displayed to indicate that the power supply is
ready for the OVP calibration.
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Calibrate 10 Run the OVP calibration.

CALIBRATING

Above message is displayed to indicate that the calibration is progressing. It
takes approximately 10 seconds to complete the calibration. If the calibration
fails, an error message will be displayed for a second and you will hear a beep,
and then go back to the OVP calibration mode again.

Current Calibration

Connect an appropriate shunt 0.01 CQ across the output terminals, and
connect a digital voltmeter across the shunt resistor for the current
calibration.

View

Gatiorate 11 Select the low-end current calibration point.

CURRENT CAL

' L0 0.2000

12 Enter the computed value (DVM reading <+ by shunt resistance) by
using the knob and resolution selection keys.
Notice that you should wait for the DVM reading to be stabilized for accurate
calibration during the current calibration.

i L0 0.1800
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Save the changes and select the middle current calibration point.

i n1.5000

If the entered number is within an acceptable range, an “ENTERED” message
appears for a second. If the entered number is not correct, an error message
will be displayed for a second and you will hear a beep, and then go back to
the low, middle, or high current calibration point again as proceeding.

Enter the computed value (DVM reading + by shunt resistance) by
using the knob and resolution selection keys.

i n1.5400

Save the change and select the high current calibration point.

! HI 2.8000

Enter the computed value (DVM reading + by shunt resistance) by
using the knob and resolution selection keys.

! Hl 2.788 A

Save the new current calibration constants and exit the calibration
mode.

CAL MODE

If the calibration fails, an error message will be displayed for one second and
you will hear a beep, and then go back to the current calibration mode again.
A “CURRENT CAL” message is displayed.
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Calibration Record for Your Power Supply

. . e Measurement | Supply Being
Step Calibration Description Mode (DVM) Adjusted
1 Turn on the calibration mode by holding down the "Calibrate" key as you
turn on the power supply until you hear a long beep.
2 |Unsecure the power supply if secured. (See page 62)
3 |Press "Calibrate" key to move down menu to voltage calibration menu. Voltage
A "VOLTAGE CAL" is displayed. Press "Calibrate" key to select the Calibration
low voltage calibration point.
A low voltage calibration point is displayed. Enter the DVM reading by Low voltage
4 |using the knob and resolution keys. Press "Calibrate" key to save the v calibratio%l
changes and select the middle calibration point.
A middle voltage calibration point is displayed. Enter the DVM reading Middle voltage
5  |by using the knob and resolution selection keys. Press "Calibrate" key to v calibration
save the changes and select the high calibration point.
A high voltage calibration point is displayed. Enter the DVM reading by High voltage
6 |using the knob and resolution selection keys. Press "Calibrate" key to \" calibration
save the changes and select the OVP calibration.
7 |"OVP CAL" is displayed. Press "Calibrate" key to run the overvoltage OVP calibration
calibration. A "CALIBRATING" is displayed to indicate that the v
calibration is progressing.
3 Connect shunt resistor (0.01 Q) across the output terminals. And press Current calibration
"Calibrate" key to select the current calibration.
A low current calibration point is displayed. Enter the computed value
9 (DVM reading / by shunt resistance) by using the knob and resolution A Low current
keys. Press "Calibrate" key to save the changes and select the middle calibration
calibration point.
A middle current calibration point is displayed. Enter the computed value
10 (DVM reading / by shunt resistance) by using the knob and resolution A Middle current
keys. Press "Calibrate" key to save the changes and select the high calibration
calibration point.
A high current calibration point is displayed. Enter the computed value High current
11 [(DVM reading / by shunt resistance) by using the knob and resolution A c a%ibration
keys. Press "Calibrate" key to save the changes
13 |Turn off the "Power" switch to exit the calibration menu. Exit CAL MODE
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Calibration Error Messages

The following tables are abbreviated lists of error messages for the E3640A,
E3641A, E3642A, E3643A, E3644A, and E3645A. The errors listed below are
the most likely errors to be encountered during calibration and adjustment. A
more complete list of error messages and descriptions is contained in chapter
5.

Calibration Error Messages

Error Error Messages

701 Cal security disabled by jumper
702 Cal secured

703 Invalid secure code
704 Secure code too long
705 Cal aborted

706 Cal value out of range

708 Cal output disabled
712 Bad DAC cal data

713 Bad readback cal data
714 Bad OVP cal data

717 Cal OVP status enabled

718 Gain out of range for gain error correction

740 Cal checksum failed, secure state

741 Cal checksum failed, string data

743 Cal checksum failed, store/recall data in location 1
744 Cal checksum failed, store/recall data in location 2
745 Cal checksum failed, store/recall data in location 3
746 Cal checksum failed, DAC cal constants

747 Cal checksum failed, readback cal constants

748 Cal checksum failed, GPIB address

749 Cal checksum failed, internal data

754 Cal checksum failed, store/recall data in location 4
755 Cal checksum failed, store/recall data in location 5
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Replaceable Parts

This chapter contains information ordering replacement parts for your power
supply.

E3640A/41A/42A/43A/44A/45A Power Supply Assembly, on page 190
Manufacturer’s List, on page 191

The parts lists include a brief description of the part with applicable Agilent
part numbers and manufacturer part number.

To Order Replaceable Parts

You can order replaceable parts from Agilent Technologies using the Agilent
part number or directly from the manufacturer using the manufacturer’s part
number. Note that not all parts listed in this chapter are available as field-
replaceable parts. To order replaceable parts from Agilent, do the following:

Contact your nearest Agilent Sales Office or Agilent Service Center.

2 Identify parts by the Agilent part number shown in the replaceable parts lists.

Note thatnot all parts are directly available from Agilent; you may have to order
certain parts from the specified manufacturer.

Provide the power supply model number and serial number.

Schematics and Diagrams

This chapter contains a block diagram, schematics, and component locator
drawings for the power supply.

Component Locator (top) for main board assembly, on page 197.
Component Locator (bottom) for main board assembly, on page 198.
Power and Protection Schematic, on page 199.

AC Input and Bias Supply Schematic, on page 200.

Floating Logic Schematic, on page 201.

A/D and D/A Converter, on page 202.

Earth Reference Logic Schematic, on page 203.

Component Locator for front panel, on page 204.

Display and Keyboard Schematic, on page 205.
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E3640A/41A/42A/43A/44A/45A Power Supply Assembly

Reference |AgilentPart , Part Description Mfr. |Mfr. Part Number
Designator | Number Qty code
F100-F102 0699-2715 3 |FUSIBLE RES 1 OHM 5% 1/2W 01542 |FN1/2
S102 3101-2976 1 SW-PB DPST 6A 250V 04486 |NE18-2A-EE-SP
8120-8767 1 POWER CORD FOR STD/0OE9 GY-062 or 22631 |SP-305+1S-14
8120-8768 1 POWER CORD FOR 0E3 GY-062 22631 |SP-022+1S-14

(E3640A/41A) | 2110-1069 1 FUSE 1.5A T 125V FOR 100 AND 115 Vac 01542 |(51S015L

(E3640A/41A) | 2110-0457 1 FUSE 1A T 250V FOR 230 Vac 01542 |50T010H

(E3642A/43A) | 2110-1070 1 FUSE 2.5A T 125V FOR 100 AND 115 Vac 01542 |51S025L

(E3642A/43A) | 2110-0457 1 FUSE 1A T 250V FOR 230 Vac 01542 |50T010H

(E3644A/45A) | 2110-1071 1 FUSE 3.15A T 125V FOR 100 AND 115 Vac 01542 [51S032L

(E3644A/45A) | 2110-1068 1 FUSE 2A 50 T 250V FOR 230 Vac 02805 |50T020H
34401-45011 1 HANDLE-FRONT 02362 |34401-45011
34401-86011 1 BUMPER-FRONT 02362 |34401-86011
34401-86012 1 BUMPER-REAR 02362 |34401-86012
34401-88304 1 REAR BEZEL 02362 |34401-88304
E3640-40002 1 PUSH ROD 01542 |E3640-40002
E3640-40003 1 KNOB 01542 |E3640-40003
E3640-60030 1 PROGRAMMED ROM (IC 2M-BIT OTP 150NS CMOS)|01542 |E3640-60030
E3640-60011 1 FRONT FRAME ASSEMBLY FOR E3640A 01542 |E3640-60011
E3641-60011 1 FRONT FRAME ASSEMBLY FOR E3641A 01542 |E3641-60011
E3642-60011 1 FRONT FRAME ASSEMBLY FOR E3642A 01542 |E3642-60011
E3644-60011 1 FRONT FRAME ASSEMBLY FOR E3644A 01542 |E3644-60011
E3640-60013 1 TRANSFORMER ASSEMBLY FOR E3640A 01542 |E3640-60013
E3641-60013 1 TRANSFORMER ASSEMBLY FOR E3641A 01542 |E3641-60013
E3642-60013 1 TRANSFORMER ASSEMBLY FOR E3642A 01542 |E3642-60013
E3644-60013 1 TRANSFORMER ASSEMBLY FOR E3644A 01542 |E3644-60013
E3640-60016 1 TERMINAL BLOCK ASSEMBLY 01542 |E3640-60016
E3644-60006 1 DC Fan ASSEMBLY 01542 |E3644-60006
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Manufacturer’s List

Mfr. code Manufacturer’s name Manufacturer’s Address
01542 Agilent DIV 01 SAN JOSE COMPONENTS |[SAN JOSE, CA, USA
02805 COOPER INDUSTRIES INC HOUSTON, TX, USA
02362 Agilent DIV 09 LID COMPONENTS LOVELAND, CA, USA
22631 | SHENG ELECTRIC WIRE & CABLE CO KUEI-SHAN, TW
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