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1. 48

SEI6 % FHEL3000A & 41 i 7 F i A L e re i, 75—

INTGARNSE NS P BRAIE 2 PP R M . BRI —

MEINREAN, AP b AT DATE Bk AR R MR f v . i e &

SRR, ke s B AR R BT . Sl B R

PEPEAE N, dE G FUG LT REdE A0 M 4 LR T RE

B —EOE, fERSBAIA R4, I HARE B0

B AL E . MU T 51 3T 5 PS9000/PSI9000 £ 41l

PREE A — i, B = a T A 46 e,

FEAPL 2 11 P e 1B A% R i RN 4

) FH 5 — e 1 B aT (R 5 ool A 7= B S B R S

W, EEAEEEW, 77 m LT i. WA RHH

TR AT 454 PS9000/PSI9000 £ 41| Ha Y — it A, B

P B 3 A R e 2 a2 1, Az O e

PR R %

AT b A B AR P ], 15 DU S AE A LI &

AR RS SLbME, A& — AR ER B AR AN GE LI

ZUHTY e T E R ThRE .

BRI IR 7 7= W B PERE RO [RI ), s Bl 7 ey

BRI AN AT R A SN I E S, e NS

BIF S0 RN T R A AN ] 75 SR s~ At B i, B w48

T AV IR %

AP B O R R KT T 5 RCAN—FE L T

W . AR LT T RTA e — RSG5, TEAfE

FARA R4, F P FEUSBRE R %052 21 5 i

b, Rk Zikd4s (BHEZ) P2 5. B EHREEA

MR RAGE, BROTAEILAT CAN 2R o B Ak, MR

EL3000A %6 -4 18 ) Hb bk V8 BB AUAR sk 5, i 2 ik

Pl EE AR

« 7£0...100% 5% & U, |, P I R

o DL S AN 1E) T 0347 F

- W40 (CAN, USB, RS232, IEEE/GPIB,
Ethernet/LAN)

o AR R

o S AT R Bk TR R0 R T/ B IS TR] P 7 4L 158 2 A TRD 1 K B
ik

* 7£50us...100sH} 8] YE Fl 9 B AT &5 25 b (BER 1)), 78
30us...200msH [H] ¥ [l P AT 3 AT

o P54 160V&6B0A Ei400V&25A, 400WIH ,

2.
2.1

ARG
I AR

804, PIfT & RHILCD

2 ERE TGS, 2 M REETT L,
1AM

ERER

PRARAE PR E T HVE o

HEAFHEAT ARV, AT — M B SE PR E AN E
fE.

BEEER

ALY 4075

S 0.0V...999.0V

HRERR

TR A%

S, 0.00A...99.99A

NREETR

IR 407 %

(i S 0.0W...999.9W

HERESER

IR A1 %

S 0.0002...99.990
0.002...999.9Q

BtE 8=

FUT I ) (A A P A 2 ) BN e 3 e BD s
K (HH:MM:SS) &R

ﬁ\ﬁ?% 1s
Y : 1s...99h:59m:59s (99:59:59)

T AT A R AT A RARIE A Z) & Level
A/BERAERL R T 1) i A1 E TR E] . A AR R B S
fli. NIEMER, Ty RN A% REZ g B oR1usH] L
SEFR ]

AR VEGNE BE S B IR P EE U .
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EL3160-60A EL 3400-25A
EHFHRIA
MANBE 115V/230V AJ4E#k 115V/230V AJ4E#%k
HNSRE 50/60Hz 50/60Hz
NREE MO. 63A MO. 63A
B
HINBEE U, 160V 400V
EININE P, 400W 400W
HINER oon 60A 25A
3 ERIPARBR 1.1 % Upon 1.1 % U,
SR RMANBE 180V 450V
B E R
EEESEE 0-+-160V 0--+400V
BIRSHEER 100mV 100mV
FE T <0.1% of U,g, <0.1% of Uon
B R
AL 0-++60A 0-+-25A
BIRYEER 10mA 10mA
AE TR <0.2% of |, <0.2% of |,
ThEEEH|
AT 0-+-400W 0--+400W
BIRGIER 0. 1w 0.1W
TERREE <2% of P, <2% of P,
PR {EIEH
THEESEE 1 0---10Q 0--:40Q
BIRGUR 10mQ 10mQ
¥ B ok <PEESEEIRI2%, EBRSEREAY0. 3% <PRIESEEIRI2%, HERSEEIR0. 3%
AT 2 10-++400Q 40---800Q
BIR R 100mQ 100mQ
KSR <PEMESEEIR92%, HFSEERY0. 3% <PRESEEIA2%, ERSEEA0. 3%
HESE
B 57 _E TN T PR (] okk <50us <50us
KF FMEHIER B2 AKE FMEHIRN G2 EKE
BE) (BkaDIR1E) 2NETIA{E, 50us. . 100s 2ANATEME, 50us. . 100s
EF/ T rEETE AJYF, 30us---200ms AJE, 30us---200ms
FERRE <10% <10%
RlZIN* 1ESMERK 4535 B F] A 1ESMERK 43R RT
ER R Th A
(L5 BT/ ThER /68 BB/ T3 /fa e
Bt AR e B [E AR BR AT T EEL ER R AR PR AT 8
BR BB FEREN LSS BHE R S 2
BIR 2 x 40NFH, WRE 2 x 40NFEY, WHIR
EHEO*
W EERN R 0...10VXfRU / | / P / R (0...100%) 0...10VXRZU / | / P / R (0...100%)
ESt 1N 0...10VXtRZU / | (0...100%) 0...10VXtRZU / 1 (0...100%)
EHIE SR RIEB/IMNER, MIANFF/%, R-1RX 10/400Q PIER/SMNER, HIANTF/ %, R-1%3X 40/800Q
BIRIESH HE/EE HE/ER
pinfsstiz SEBE SERBE
%
B3] RSN RIS NG
IMEIRE 0---70° CSEEIMA, #Bid30° CRTINZEFERIF1%/° C 0---70° CEEM, #Bid30° CRITHZRPEFIF1%/° C
iR
T\ BIER, REWEEE RIE, REEE
2PN JREWR, ABMRL2 I ST, ABPIRZL I
filh 2% 4 H oy AR, ABMRZL I JETE, ABIRZLI
wEED BITEHR, 158Sub-DIBEEE HiIE, 15RSub—DifEE
RT WxHxD 240 x 120 x 300mm 240 x 120 x 300mm
EX- bkg 6kg
FEERRS 35 320 200 35 320 201
XEEOFR CAN, USB, RS232, GPIB, Ethernet CAN, USB, RS232, GPIB, Ethernet

* XTRARMGESEED “8. HERIEO”

o BHMERELRMESREEBRFRXRE, BRRSTERERX.

Z450: BRIRFMEEHOOART, HEHEEEN 0. 2%, ABAZHREMEA20ART, FRAISEFRMEFTHEFE9. 88A. ..

Aok | FHF0 TS BR8] E SCTHRFRIELAT10%. . . 90%FN90%. . . 10%Z [8].

PR ERER B EER N HEIE.

20. 12AZ 18],
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3. S M
3.1 BIHE

BT e A
Two-line dot display

DC ELECTRONIC LOAD
EL 3160-60

160V 60A 400W 400R

+

_,_\ DCHIA M

DC Input

. A

Qe

\

Mode Level Contral Selaction Selting
W cv CE CRua B B Battery In‘;”‘u@ /.-—-.,\. /.._._.,\.
Mains switch L SR S 0; O O
-f.jij::r
K1
PR 15 L.’H"‘le 2 T SE AT
Control type 15pole analogue mren'ace Change set values/settings
HAEHL AR R B (A
Operarron mode Select the value to adjust
3.2 FM
TR A fal A i
Sense input / Trigger output
.:Q. jé:
Iatix Voltage
O QQQQ O A - s e TF 3
+5 -8 Gnd Tr Figh Voltagal Mains voltage
— - selector
. o * * > *
® D GEED T D IS Ty L
- D D G GED GID D .
D GND T D D D =2
D G G . X X ] — HE{RE
CGEEED GEEED GEEED CGEEED GEEED GEEED Mains fuse
AN D GEEED G D GD T
Card slot D GED T D D TG Mains
D GEED D Gl NS GEEED
(X X ] (. ____xX X
D D T D D T ——
- — = i — = e 3T A
{ ‘_} ’ ) ‘ | ’_.‘ Mains input
Kl 2
AUXi 5~ (5] A A 1 B -
+S = TEEG 5 N\ i (+)
-S = G N\ i (-)
Gnd = filU& i 2 b
Tr = i & 4t o
* thLevel A/B#EAERLECN (K BT B S I Y, AARE N
FAR AT 5 R 5 o
EL 3000 A &%l E - 04-26-
PR §A H#A : 04-26-2011 7
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3.3 #REER

1 x LT

1 x E[ R RR A A d B 4
1 x HJRZE

4. EKXER
4.1 FE/EE

ASERAE UL AT i 45 XA 7 DT SR TR AN L
. A7 b A REE TR A AR RIR I N 808, RIAR T
WS ARAF UL T TR o 3 A EAS AR I ST 22 2ol B R 3R AR
FBE AR i B SR i PR AB AU !

4.2 SFHEREE/E

APE S R, DRI R e S e ) YA R
iR . T A0 H LA T K 2T Wk ik !

4.3 #I%

IR J A5 PR30 DAL DR 10, AORAIE R R A
ROR o FERT i Ua J7) 225 BB R R 5 2
>20cmiiE, DMEARIESTE .

AR BRALLRREAERAESRE!

4.4 3RED

EEPEER A S AT IR AR

FTIAT U T A RBR LRI, T REA e I ik
HIfERS . WU A dh 5 £ RIEIOT 5 4 347, &
TR P AT AR RS

R 523 B G I AR I ZRAN 52 4 T BEAT AR G R 44

4.6 ERFSFFIEFIRRE AN

A HL T SUBRURFAIE AE T b 1A 8 U R 2R B v ol 9 RS R T
FLR T B 1)

IR AGROE Bl B S BB AT, L T
REH LA BATREINR . ENDATRENE BN RG (BHE
AN 080 LR 5 AR AR BRI 2 A% B R/ 1T
1. 180°AHALALFEAE>O0dB YRR A T, 2 FBHR Y 5L
AFETE o WIRGERRA S o T I R B R — AR,

TC LB A P IR (. FLH) B AT A L A [R50

BEATEE PEA R ORI IR BRI B, TR B RGN
o T8 Jm HARANE S R BT R L I R, 45 R AE TR
BN ELRER AT, HWF, BRI
G FH100uF HL % .

TR AN P 2, X AT AR AR AR F s P
TRE SN PN R T BN 711 3T /R g WS P e
R A L, A RETRIS HOK -

BLAE R (U, /1 D

B60A 1%,
I/A A .
Wi #EL3160-60
60 ZE ML
60A 1,35V
45 45A 0,97V
% 30A 0,63V
] 15A 0,32V
15 ]
1 1 1 >
05 1 1,5 UV

B (U, HD

B, 25Af1 %
N /A A
4.5 mIEXE/EX 25 | il BHEL3400-25
AP A KSR KU . B, RPMIgN, 20 .
FErEg— e, 2R/ z2E
25A 0,95V
MR, PR E B (RN - FRAHIE R VRRE * 20A 074V
BB 7= it S E BT . 10 ;% ﬁg
BoRFE LR R A B “Input on/off” #4NffiA BiE T °
TR IR A SRR . B ARR v X A 72 3R ANF ‘ ‘ : >
WETIRE, 1R RER . oot e A
. EL 3000 A %71
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5, RE
5.1 B#

WCFIAR G, R R AR, W, R
TRAEAT M, B R BRI

5.2 S5WmHENEE

5 F B8 I T 72 W R YR 2R 5 T A I

HH YR8 B N IEC320 Y 10AH BE,  HEVRZEKA1.5m, SR E
1428 3 x 0.75mm?2,

A7 i A 5x20mm ) fR15: 22(M0.63A), A TR AT %
BT

5.3 ERMNIR

AR A P F N i 2 T 7= 5 S T . 7E e AL F Bueschelddisk
B R 22 55 e 7 [ 5 S AT AR . ISR R R R &
FIIERAR P ! A VR B R !

PR NS T A 2 E . BRI R AR RS,
N B IR R T RS AR PR . I A EE, AR
G F B FRL IS, TR £ 3R SR AN 2 1) 2 — 5 A1
7,

AL ELARBE RN BRI 2 . AT VCOX AL -
HA60ALL T2 2 x 6mm2 BiE /> 1 x 16mm?2
Hr25ALL T RE M 2 x 1mm2 8{E /D 1 x 4mm?
SRR GRMLR) .

BN R R, 5 T, L — A .
FE! BHB M ARIEAE, ERERRE R (
MR MmN E P — RSt EiE. ZNFE
SlEFE !

FE! READEEMARS BN REE
W B K B AL AVAR S fE .

5.4 AUXImF GEizRm)

378 PR B £ 3 B Aux -

SRAMEATIR AN A7 2 18] G 2k (FEAR £ B K1V R %,
Bt 28, 28 ] i A - A 3z0 FE RGN A N AR IR R R
JE, SRIGHEATHIN A% . d IER R M ERE R 77 L T Aux
Ui - 5] B (+ BN e ) AN 5| A (— R 3 ) b o U B AR
~0,2mm? — 2,5mm?, ki B Lk .

(+) Bl S gE 5 1508 (+) 560 L im AR, (—)=% s S5
H(-)mtEE, BN RESRIAA~ A

W22 B3 (T TRIG AT GND S| I 7T % th—fi 5 155,
HEATTLLO.7.3 Lovel A8 (B F) ik FAER 1S S
VTHID o

5.5 (EOFIHEE
Arefal 30, 0 EHE T~ RER. T
HELZ{E BN EY9,
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6. pE
T 2 4 3.1 T B T 4k
6.1

TN

UNEE)E SRR

SRR

WEN, HRAFIF 7

IERE IS TS N
g ! LR T

SEBF i (E

HIEBEREE LT

B WiA R A BTN

ETHIR E (6

it

& 3

THEEIERTS (C AR MBLTLPrMES5L, BH5 0
AT R A G ARSI AR, ARk
SE WA AT AN A BRIEERFR DD R B e+ PR L
BRPRPEAG . XN, RERR MR L, ORI 2 E
TLRRH, =AM MBI R K.

FERFHL (AR D 1§00 T, RosStandbyRZ, I
FUR R SE B oL AR

Fhk:

AR IE L AT R B AT AR H 0T (Remote
mode)itf L E 7 7. R NIF B Level A, B
1 AIB.

e

& 6

External mode XU AR IR f# 3 | DA R IIE O .
RS AT FE AN B e AT R . PR E W
T “8. B

(TTIH Fesnresan re=y 1)
EIELNLY ki S

71

Overvoltage = Overtemperature L A FK R4 RIS .
WR AR, SRR AN S HRRE 3
R RN IE. EAEE X E T IT.

WIR B RN P AR SR e (ET,2.2 &= i
FERURG) , EESHR . AHHRERLLCH AN,
HRHR RS BB S 3.

REEER

Hidie R —HERTREELE, EZEM,Input on/off“i%4l i
AW R HBITET 2 m A PR s ecE oR A

%l

Pl % 1 o s,
L= o W F T e e T T Mo T} o TR

K 7.2

B IR R ARION BHE . (EN R IRZE I X N A7 = Ff
AN, R DR R E SR A IR R
X E B oRBE, HRRZE.
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6.2 #AETH

Power
F HJETT XPower (1)
AT 8o A A 3 -
Mode HEFE4EMode (2)
cv P Ccrim FT P S B0k 1847 A T B A
cc CRaoor  JNSRI2 B B B s FRO AR AR B 48 PR

S, ANFIE AR S A LR

X fE AR h 45 (CP) R ik

S, HIME 2 B ©L 2% BRI

(CCyNiafT#iat. TreMnriafr
(i e B R e R B . E 2 TR BRE A A
HAH I ETY,,6. 6 TRIE B “.

A T HIA] AR

cc TEIAT 4

cv (EIREE

CcP (ERZES ks

CRuor  FE1*Ji [ A E P AT I B
CRa0or £ 2% [ PN fE BT I 42

* FIRPE SR (U ES %

VAR R R P ORI, 5 S AT e AT
RIBEEAE A AT &k 1455) B . thag b
R 7 AT U 1) A T e e

1% #%:Level Control (3)

Battery JHORTEIEH FRAIFRL (ANIB), ki
Setup 2\ (A/B), B TR Bl is B 2 [
TS, AFIBfEF AR EE. &
BREA LI 7ELevel ARt 7ELevel B
TETARMU-BE, -8R, P-I)
REREHE, WEE—BEWHRE, &
BN, Y HMode(2)ik £ 1 iEE L, HKeep set
valuesiZ B yno (W& 15,7, F= &), BN IKE
FIERINE . T Level Control (3)ik £ 2% vl 5% 41 1 24
A, BAERHBA->BHEEIB->A, FNX T RMERZET
B
B O P B 2 YRR R (W7 ) B, o v E (L
k. MEEHITIE, HKeep set values = yesti
%, WE AR BRI

Level Control

BNB

A

priv s = R S VA R

A %2 evel AU EAE, FHICEUE BRI ZI A2,
FEREHE T L

B 2 Level BINW EMEH, MHRBUEEIZIARL,
FEREYE T o

A/B KPR, BE ke O 2%, HBhfE

Level AFIBa)#4#z) .

Battery <P fiEk, B BTN L.
KAE, PSR ESER. R E
¥z AR QR EF IR .

B2 R T EAEA U N 2 1E 2% 5 11.,.6.7 Level AFI
Level BRI A “.

Setup

Input on/off (4)#%%H

on/off TG (LR )N 5G] (W 2k ) T B B A

I AR SR AE AR SR 4 R AR, SR
“UWr” , ThRHE L. FAEBCR CIEL” Mt
Ik 25 o

BB R E AT DR R G SR R b Bt i R

BRI, B A R R 1 (B R i AR e

il o

FEIAERAE TS, BRSO REdlsilT, fe s

>3s, FPRLZARERAE AT IR R BB,

Input

Jie e gm it 2 Selection (5)

Selection
AW gt o4 b 2. Selection (5)11%F
K A RE R R —T E R B

28 IHEROE TR/ S 80T LT

K(->)e

RN oy W ey, e b — 72T —
A E=HAT WRELIE A R BOEAE, WA R i
SEAE, IRJEARETIRBOEESE, R XTI e s .
W R I Sk R A A B0 .
fELevel A/IBRE T ol B il T, AT 23
T o XHMAN=ME, AL, AR E
WoRBEATATE AN Bk WA ITAT G A L TT 3R AR O
i, LA 2R AR A T

JiE e gm it 45 Setting (6)

Al gmines L4 1k . Setting (6)f15:4>
7 B M2 2 1 H1Selection (5)ik ()  E 1H
M (FEREEH) .

M : Ymbd 28R te, 1w 3 m ek b
PR CP B8 eqAR) o DRSS 5 DL/IN D A 152
FEAH, PRI LR R

WIRTE e L i IR B8 e (B 1 EFREE T IR, e e (E 4 RF
TEARPRAE, B2 PR LA T 7] e e dmbd 2 i A 2 g

6.3 FIHHEIR

A A B R . MEST IS = AL AR A
WA i 7~ A5 B e o

W KRGS T HPUT — L5, wEERAREHE. 75
B B AAE S — IR A B JE Ua 202 R

W Keep set values % Ayes, BT I 55 PR AF &
BB

Setting

N

\

EL 3000 A %%l
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>m
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6.4 3¥TFFinput on/offFF%

% Finput on/off (4)fz4, ERMANITH, 7= HHFUEU
g ge TR,

FRCH N5, BN M.

WR A BT g a8, @ O (pin = low)Y
LREM-SB“f#] 5| I m] 2 A% N . Wi 2 i i<
A, WA EAT N

G TAERE, . R DRMPEPTTE X 4 bz
ER T i S U

FEE NN, HBoRsebr EAE, BONR EHE
GHM LR 7E R e I ARG, TH g
1k,

B R A B R DR R R DR T A PR . Eedn: B
JEBIL T AR R, B AR R B B B T R R (B O
),

FEHLIRZS BRI\ =2 H1) Bontn R :

6.5 PTEEE

VERG: ARETE ATk R N MR e A S R,
WA REHE % 2 /B e

HE BR8N T IRASExternal mode 5 Remote
mode 7, W (E WA BE Mk AR .

a) EEZEFETIREE

7EA, B, AIBfIBattery#/EiX T, H ¥ Selection (5)
EPEE R M EE

LR B3R (BT Setup) FRIEFAFR K ESH. W
ST WHEE “.

b) BT EE

Z Hi tiSelection (5)ik & 1) % & n] H Setting (6)K X
AR, N Yuht e S eRb, e AN > 73R R
(T REMA) . RIS DN SRR e, HREE DR
RGN

U RAE HEFE I Ik B BOE A LR B ER, ) e (4 FF
TEMRPRAE, B 2R AR T R e gt 4 4 o As
F4! 3, fLevel AIBER T, Level AREIEE
BEAFIEE AT HEFLevel BEY! XI5 FLevel AR
AIE AT 2| Level BHY#{E, TLevel B{X&ERE _LiFTS
FlLevel ARYE{E.

6.6 FUEFEIRI

1 2EMode (2) e i 38 v s PN E 1 R AR I ) TR A 2
H 4 MEaTik: CC, CV, CP fil CR.

CC 2. Hem a3 R M TR BE . 6
A 4N BRI IR E NI PR, N B 5RIE
ettt I . THERVEME B AR ST FETI R, IR
KH . DIRPRHIIL ST H IR il .

Wik Keep set valuesZ4(#i 1% no, T34 2 CCHY
BT D RV E KR HARPRAE, IR E N
0. MnHRyes, REAHEE/NIBEME. FEHN.7.1 %
B«

CV Z4RtE K. s af i B . i Th &8s (.
TR, UK 2 UHE S 51 RS R Rk, faA
F R 2l VR R O R R TR, G AR R KT
BRI AL, AN Bk 2 R R PR

W Keep set valuesZH i i Ano, T-3hE#H £ CVEL
PR IR DR e R AR . 2
yes, R B A8 /MR e . TEIG ,7.1 B SRR

EB: CVIHBAGES b i — & Rk T
I, SN RS B R

EEB: RS CVIREER U H I 5 5E (E £ B CVEE A
A ] B e i 205 25 B M 0. Mt 7ECC, CPELCRR
F BRI FE 07 5 A E

EFEEHIEICT, AL SO e 0L, (a2 &
PR, I B TR LR 5 A4

SIEBIE Y (1% 1) BTGNSk 75764 i e i
FETH, PhJa A RETIILEN, WIRER IEF# ICC, CPE
CRIEAF, RLfFHLIE{E 90V,

CP Z4atEDh% ., S nf iy M Th R g e (. frit
BT s MBI R SOR AT e 22 1) FL I LA A8 AR HE i A\ F
JE (P=U*D) AR T Th3 . W i oRAR, Wi
H R I A BARFR L, WA RER BT DI EE . R,
PR AR -

W Keep set valuesZ i i yno, T-3hfE# £ CPH
K PR B VKR B ARFRAE, TR e E 0.
i yes, (REAHE RN BEME. THHEN.7.1 HE
S

CR IRty A G aamAEEE. HRsl
WEHERARMBR.

CRIFE M R 5 EMode(2) 1 5% 78 1 v — 21 BHAH v [l
WA TAE. PSR 77 30T, RAA &0 P
FEAE YO FEIAN A o 7ELRAE S R AT BT, AR T2
WEH

AR T ISR 2 W R s IR, A= A2 Bl
BN LR AL (R= U /)T R 5 I BEAE . SR
NGV E S N AT bk AN SR e DR iy S (= N U B N2
LY ERR] SRR

[FIEF,  BROEAEOE  an H R FH 15 2% i A\ H R 3fe DA L
FTAS i Dh 2l s br PR O3, BRIDAWOE . X R
AN REIE 3] 1 5 5 (I BELAE

IR Keep set valuesZ i 1 Ano, Foh#5# 2= CRHK
A BT RN D)2 e IR E AR W
seyes, TR B BRI BOEME . VR W71 WEEHR

12 HEf : 04-26-2011 §

>m

EL 3000 A %%
YR




N\

EF=& CN
6.7 Level AffiLevel BRY{EH 6.7.3 Level A/B (Bkzhig{E)
B XA LE A AFIBII W e 8, A% B al Ik 58 (=1

Level AfliLevel BARE I ZEAS A (¥ ) DS 46 1) e A
nli#idLevel Control (3)ik#Ee% Fahikin, sl i@
fisk R A N B ASEADL A T AR e 6 . R3S H Bl e (ATBSE
) LA A B R AR

= =

AFIBERA X R AN B 51 W e (. R R H
SEAEN MAERAR R, DAABBHIMERE R, Flln: 7ECP
B, T LA DR s e (E, FEAbATT (el
O, FEAETHRERAR . i A/BELR (116.7.3), &
[FEIAFIB R AT Y ik o5 (B Rk e)) 3647 B 20 e . IX B
PR EAE, Ko DAMERR R, R0 LABIE
For, WA B (BE) AAFIBA) A A8 ik 95 S AR 7R . IX
et YeE TR G St %56: A=10ms, B =90ms,
2 H100ms(= 10Hz)R [ BEHI10% 25 th. L1,

6.7.1 Level A

FlLevel Control(3)ii#as it fLevel AJ5, HBIRHFE
A ¥ Remote mode ©f External mode, i3] F
S, EFLevel AJ5, Hi%: Ll RLevel A, MATiEE
PR A B EF A I —Fi 3k (), RoRn] LRI
. WEM T iE T Selection(5)ik E, fHSetting(6)H
0o WAL 3 S (AT B R TAE MRS AR T o 24401
FEMERB N IR Rk, FogHEPTE e A AT
FHPUE S N AAAE, M EfEE A LA EAE .
LR 9.,

B 114 5 2 Level B, AIB i Battery test, Azt
TR EAE R AR A 2R . (B Keep set
valuesZ i Ano (WL “7.1 WERH” ) HiAEHIX
JEW T o A A 2 AR 24 AT IS AT () U AR Ak 2 3
BRI (W, “6.6 TIkHEBRER” ).

Level AR T 8 aldid £2 M AL e S Hufibag £,  UERR
TN RAE R HI AT AL .

Femmisisla, RE ATk ILevel Controlit & .

6.7.2 Level B

FLevel Control(3) it #4714 +F | Level Bf5, %% %
FahtfE. MR SLevel AT #:E—FkE, HiELevel
B 15 {ELE F 4 o S R o

Level B x0T 6k ol jd o 22 G4 22 e, DUEAR
FNERAE—FEF ) AL

iR E B EAE, YuTik#ErLevel Controlid B4 &
X, F4EA T HE .

[f]) o fE—ERRELN, AERIE S EARBR AR H )
FEAERCE RS . BB AE BRI )T/ BRI TR n] i . ik sh g
ERIEE R JE T ok s A e, HeweE
REFEAZ ., FEHESEE11F12.

AR ] AR 18 B o ke B[R] S R T B — AN )
B, EARE @R f=1/t. BkpPAs A 7E50us...100s A
n i, JER100us...200s ] (A B, *J M 10kHz...0.005Hz
SRS

JEE: (ZROVPILPF (B )—FF 1] i it IR Bt 25 1k
JkB) AT T H R 2R R i A 5k 7 i e R
External trigger

DA fird 2 i N (RS04 11 ) S LA 55 B ) f 0 B 5 3 U 1
Level AIBRLA N A RedhAT. fi KN DLAESEHBEE R
FIH Trigger mode(I. “7. F=fhECE " )G . BRINKE
Ninternal. ¥ Nexternal J& AT @ fil & H AN HE4TARIB
e

AL R i ) /e B TR AT SR 20, AL Tk 5 0 e fjs
G5 RUE, KRG SHmMAMRN . ARG 5UAUNTT
W, FHESH “8. BN
HBEANR A R AEIBAT,  AFIBAR bR s 8] 3l AN i 2R A
i, EoREEoR,,Ext. trigger active “IRZS.
Selection(5) Jie’% Jmtd &% FH T 1L A SBIAEE, Ak
PMEFE], T Setting(6) KB EAT. BoRbE L ERT
BEAFIBII 3 EC . FEBE A Z (A, 4 i B adt R 25
AT I ET R (->) AKBIERAE ) FH/FERS [E B AT . Level A
MBI FEFER EAHIE, AR50 E. & LlAvalue/Atime
I M R WoR, WE101100A/20ms.

REGHIMAITIT, Level AIBEAERITFAG.

HE (6 R s

Level A

Level B

B 10. 5 ik 55 8 5 B Level AIBEEE

L
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JEE: Level AIBHRIEFZC T F4Y: Level ART &
WM T B2 FLevel BHY. B 5A Fi%EB,
FBI i EA. IR K Level ALFIRAGER T, AJfE
O£ A FLevel BEIATEE .

A HEE M5 17
Level A §

Level B T -

AL B

SRS i) £

K12

K128 7R 17 E (U, |, P or R) ATm] i fik % A m] A8 Hig i
ML o THBEIF TR d AT, (HARIBAEAHSE .
USRS TR e 2 By, BKEh AR 1045 5 BT BRAR T Y
R B2 72— AR, 28— A SKBRAR L ] 5
M TKHZ SR BB 2 R A i = 2 D A A X
R FARZ 260, RN e A RTINS 1), BB g 1 2
1], SERRZ M TEE .

FERK BN, SEhrE — Bk S HAE BoRds EAE
WAL, RIANTTEE . i PASEBRAE R BE LA>=1s ik i
B2 7 (ARIB), HTEHUE A REBGE Ikt . (HE PR
{EAE Y AR BB A B (=2 A) - I DR ]
BEPUXEEHE, (HENI AT A, A2
Tlevel AifsEB, HUAT£E B TF T B el 5 2

6. 7. 4 F/F&RT(8]
TR BRI TR A, RTREEE—AME. WA
10. WI7E30ps...200ms G H N FFEATT . B EfEus £
msIaENA, RER K A+10%.
i 18] A Avalue/Atime i S i R BoR . 25061 AT
{EYENA0A, BH20A, 7E100msH [a] i =42 20 A B
BRAF . T2 5 x20A/100ms. i deltalB ATl i .
JEE: AFIBHIBK G462 KT /50T ], 2 Wk
EJG P i = I B . 250 ARIBHIIK 55245
100ms, 77 100msHIFH/[% 1 6] 7200ms i (5] B¢ F= 24—~
;—/@%ﬁﬁéﬁﬁ FERL 7 ZEIX N, IATUEASBEHE 11 IR
Y EG S o

P 13, r sz il (COyEA T 1 Ryt ik A

6.8 HLHIMIHART

NA

F Tt AR S RE LT FH P ok v 322 81 67 800F H b s SUR
Mo WP, TR, SRS &
DAAH SR SR o B H 428 FH AT 9 2R — 2 5% AT Ulow Al
PR, Bk rvbI . X AR 75 R b — k. i
R R AR, MBS BB)CH, T g2t
HVh N P R . T SRR PR ST it L, AR A
[[FAR D

RN

R B AR S P LR AT R R B . 3R AR P R AT (i
B 23 AIARE) o

=F

IR A A ki 2 o 8 A U A 5 e B 1
WA, RIEZXKHAUIowik IR . HSelection(5)ik &
WEMH. HSetting(6)ii7 7. WoxdsLl/NN: 47 #
(HH:MM:SS) 4% 3 Eon RAFHSE], LA HLA7 7R v
FEARE,

HEAhE

25 /NI (W H P PR ) A2 B3 19 95 R B N LR 11
S-S54 3fe LA AT FH s I 1t T e SR
Fraa/ g2/ 2R

ez Input on/off(4) 0 4R, 100/ fE 4% 1k,
B I B R AR T R B AR BR T4 1E . Ff#ZInput on/
off(4) &l = MK, FHE— N4ks:. didLevel
Control(3) ik F2544 F b Il % He 2 Level AIB B\
Setup, 54 Mode(2)% 45 31| A [F] 1 i B A5 Ak v] Pk 5

THIN IR ] o
EE: WS TIN5 SR 2R A (REMO-

TESIH = %), WikS#l. sMEGHE,  Level
Control “ JFX114 T, Battery “fv &, Mlif X EHIT
Yo B A FIARE %R .

AR W Mode(2) % T, ke A
A R T e 188 (B R 3% 18E 9 BR A 8 DA AR =0 I
HHEE. [Ntk Keep set values 7EILHT K 5%,

K132 | —A> (—3Kk2400WHY 5 1) 113K 15 545 5AKT H
Wi, FEONRDIERC A,
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6.9 IREEIESR

WEEHB NP AR F—, RNk EERLER
HRE TR L (WLRT7.2), BRI HAAGER: 6
T SRR BIREAS BATAEE — A AR ERR T X Y
RN R BRI AN R B, 4A 2R
h 2 ol 41 [ B R 22 i X O R R T AN R 4 7 i
WIRZEMIX 2, HER T O R84
B, it s (s B s BB . 2
MhER SR S ORI, 1 EH SIS B E IR R
ARG M AT = AT RE N DO IR ARG AR SRR,
RS ERRBITIE R ELM . KT 215 81
S ORI UL

BN EOR B RE R PR . BITE T 5 VRH P EA
ATERPEAE R BT — A2 MREE R, Rl
R IR A N A RS R, TRl e IR 7= AR i
F P43 Finput on/off(4) 141 B & FLX AN R
iR, BEMEIN T B BAHR S s

EE: B EMEREC T IR E AR F R
KA ESBR T IR HLERES . AL R 7 7 B TR Lo
FCHS N — F B 4 R 9 16 S 2 B G S AT 50
1E,

6. 10 LRumfzHl X s AL ST

R DX 1 7 P 0 DX XA AT REAE 7 A B (
FLEE), AT REE AR 1 (AR P2 ) s 422 R (
W) BT AE R — O N PIAS DX T 47 38 1 5
TS . &M W

Bl R R AL, By =, FahEhl
Ko ERERWUER S OIS, WASAT RIJT A iE 5%
it o W B SN BE B . W SR AE RE I AT A I 4 5 3]
SN, REPCRASRE B, AU Rl R AT
N TR AR S 45 HU_EISAT R, sl i AR S
e, AEHIXEAEBON A o AR AT RS R
e BE L F AN (B - %)

6. 11 BREAFIHELIERE

& SR A S T DA, (R 5
FF. LI R I R AE B 20 A e R . PR
U 1 AR 1 I

SR I AR S 1R A 7 5 U LPRIR
N TN

T EBEAR R T AEBIA20V, A AE B
ERSBEEAREE (0“2 HARMAE" ). KETFnse
Fned 5 HY R E A 7] 3F400VE ST R BX .

YRS

EL 3000 A %% § HER : 04-26-2011

>Mm

\

15




CN

7.1 WEXE

FraErEREa it Glid 2 1) BiyMEmiat Rz 1) 217
H, FLevel(3)ik 28 v Bl 5 sh i B g . AR E
IR RN A] AT IR R R

BoRBIARIE A i N R B R —EHEN S XS
¥n] th Selection(5)i% 5 7 HiSelection(6) (% . {7~ bf
HARMHWA = MR RHIEAEZ 28, BoRbE—17
=P SR RS, Q. IF-U1

Card Fouwnds IF-L1

Dewice noded —: 1

& 14

AT HE Bor thSelection(B)iE £ T S5, x4k
SHMBI AR O R2AF. Fisld s iz
G ENER

Trigger mode

Al REMELE:  internal, external
2RIV E: internal

JBF: PR

fitRE: € LLevel A/BIRAERIA T 5 M AFIBIH B5UAZ (14 fih
RAGS T @M A (internal) , B0 i fil & N
(external) i i .

Device node
ATREMERLE: 1..30
RN E: 1

BT 77

fifRE: 8 S T (B E) AT 25 i) 2 6 673
BEAT X MIERAEFE . 30 Al iesbhib Sk vl — &
HUIG 130 6 gk, bk H BRI T8 R R 4
— e

Keep set values

AlREPEIXE: yes, no

BINEE: yes, no

BT

ffRE: yes sE ST R e 5 (L 7E T R A U H i
TRE (W “6.6 FGIHERL" ), notE L EAER N
Fe A SR R S B BNE

CAN Baud rate

T Re % E: 10kBd, 20KBd, 50kBd, 100kBd,
125kBd, 250kBd, 500kBd, 1MBd

ERINKE: 100kBd

J&T: CANfZHKIF-C1

il ket CANEZR R RE 2 (L5l %) » a3 CAN

RERAE ML, ENARE S B2 IETE M H A R T

PHEER, RN LR T AT AR 67 35 0h 20450 FH AR ) Je 2

s

CAN Relocatable ID
AIRETEICE:  0..31
BINZE: 0

J&7T: CAN#zHRIF-C1

R AL DUE CANG™ 1T U I AR A (RT -5 A7) i
B B TREZERIESHEARNCANSI AR . 25
Bl: PR R R AR E RS, XA RES 5
— A Rk S AR, AT DR X A Mk i i
MRID(F] f5E RLIDI 4 5) #2105 — bk BL, XA
SRR T o U CANR, #8532 x 304 1T
HE KT il 5 Ao

CAN Bus terminate
nlREMEIRE: yes, no
BINEE: no

J&7T: CAN#ZHRIF-C1

fRE: E SLCCANTE R 1R R 2 2 0 v BH & AR 2 %
T EAAA T CANE L AR I A CAN-RHEE 4K
A HwE. WS H I yes, HIHTAE, B AnoMIAT
Yo I REEAEE AT AN Th e T A 45 A 2 2 ke T 1
SERLPH, SEifRAS I E R no.

RS232 Baud rate

AlREME R E: 9600 Bd, 19200 Bd, 38400 Bd, 57600 Bd
BN E: 57600 Bd

J&T: RS232#: M1 -RIF-R1

fif e A A R ATRS 23245 L -RIF-R1I e H AT i 1
SR A (PRSI L) o T DR A3 DRI 53 At LA )95
R AR
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AR 1 DML b & TR 4 7 154> 51 BRI 9 Sub-D
R, & H T I AMRERECE (e FFOCHUIE, PR, 4kl
I HL T B B ) B B e

TAE b nEE ZIMNEMERIUEE AAERIR O . FEE—
2 (S FF%) TEB7 511 (RF2) L6515 (&) Z (8. T
R TR NN T

s

Eaternal

15

TR A 0 288 7 Sz P R b I A 2 A e 8 AN P A
v

FEATATIRAS (32 B B Is AT 4N N L RE 4 B 4 4%

Hl o ERLABAT B R ) B R e e v ab, ) [X A
BN AH

o153

BEFE O e AT T B R AR R e A . BER e (E
T LA 28 AN IR el . R “8.4 Bl D
B AT B SR . 5 ANE SRR SR BEAE
I O R AT S, (E A A S e (R, A
) .

8.1 REMEOMIEMHIER
VENI IL"8.4 14D 11 4% 51 Ao A it B

H s 155 T-8.4 5 15 filf i fE AT REDAA 93 2% !
TE AR DL T 51 Ui B ST«

BRI, AR R A e e A
fERARR, =HE% e U,1,P)EIE,

65| 4 (DGND) [a]ZE — Bk £k :

Pin 12 = Low = JHIL A AT

Pin 12 = High = [H$i A% Eia1T

JEHEl. 13511 (R-Range) FH 75 9 £4H 7t [ 7] 4% 6.«

Pin 13 = Low =fii Ff FEL{E yE [#2
Pin 13 = High =fff F BA{A Y& 1 (ERN)

TR T

WNWEZ, KA SN HE(PLC, 0. 10V A )El )

R B S L s (R Y, A AU TR S Y

o EEREHIEL O K iy Sub-Difisk) BEAF AT, BT
« EFHGTIE Z R M A A 4 B0EE (ULPR), WERAS

« WERADERESTARE, FEH1251 (R-active) 25

o UnSRAE P BHPTRBE, A5 AR 405 11 i s 200 ) 8 5% B

« Rem-SB#i A i (I FE 7 #L, 5] 8) 1] & fKInput on/
off(4)iill . = IEJE: ST FH A 5 BHITE AT fr] ) 1] 5 4]
BT IT gk 2% (AP A s B o R s e E
AhERYERD ,  REARG| I E TV, MR NK AN
KHPIRZS, I HInput on/off(4)444H 54 1 K1

XF CN
8. f&EflIEO « VREF# 3 F -4 i VSEL, CSEL, PSEL RIRSEL 1% &
foB Ho 0. IR RFECCHELE, VSELEEHA

WA € A0V, i 0-10V A Bl AT HL A7 2% (GND
MVREF, #3HF X2 CSEL)4PSEL, VREFAICSEL
g, IR,

« Level A/BHH b i/ s a0 Rk 58 LA 2R 8.
TR 15 ) B R A PR — I AR, Ea A
BRBUR A B RN

o FEREADHE O 45 ) 8 X (External mode) T fil & 4 AL
Ihfg. BYHAE N B8 BN I 105 5 s A e (E
BRAE

8.2 FELEZEfH)

TERANE T 2N —RASABEEREE. MBRRE

FRRIEARER, LIFETSIE (i) ME1258 (

IiE) B ERIZIOV.

R AT [ e i N s PR 1 OVIK [ e FL o AT BA

T — 5t HEanD (R h . FROCAZ . A
L, IR [ 58 A\ I [ 7 #VREF 2 GND.

SA
13S0
13Sd
13sd

51

13

iU T (CV) A [10v][1ov] -

HLJL I % (CC) oV [wrZE[10V| -

IR i % (CP) ov |10V ]| -

BELE % (CR) oV [1ov[1ov]ma

HIJiLAN Z) % (CC+CP) OV [mrsg [mrag| -

T || ||| 8A3oe-y

HILANEEAE (CC+CR) OV [z {10V | 3e

wvar = 0-10VAI A e, RENKS) LIE K Level AIBHAE .
LHIL* = High B Low, S5 WL “BUIE D5 &.

YRS
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8.3 RIFAZHI

% 5| BRI
AGnd RSEL
DGnd PSEL
Remote CSEL
Rem-SB VSEL
OVP/OT
Trigger In VMON
R-Range CMON
R-active VRef
& 16

RINE —HHIRIE
FOER) AR ERATTRESEILN,  DUOREUR A S
BOE R o (RS LG D0 T EHLA A5 H CMONEL
ZEVMONHS AT Rz — G 82 G HHh 7 e MU e
EARA T4

RN TR W s, PSELH AARE i 3 4k 28 ok i
Hlo (B ADEE AR 2 T VREF ) H BE ] 8 d 7 28
&, MIMTE0%ZE100%2 8475 . RemotefIR-activefi
DA ZE S R AL GND |, AT B Sh A .

®

@® Master

@® Slave

DGND

REM-SB

5118

SMTIEI RS IR

AR IR A 7 i BIDH i AN SAAOU S 5 4 1 I 4 7
Ko WRAE B FHLERAE, WA BRI e 2 5
PRI AT o e il 1 A0 o 5 BT SR SR B

® ®

REMOTE

e

DGND

SMEELRFATHER
204511~ 27 6 N VREF (10V) FTAGND F 3 2 AT e 7T
WA BT HLA B o X L A7 B3 T 0% 22 100%
Z AT R

DGND

® ®

N
DGnd PSEL
, " //// AGND 4 |
17
4
BINEH PSEL
F18 7R TR D HAT R e S H T E & . AThEE | | ///
TIREE R, A3 A Remoted| S s/, Al & fh
AEEAE, M= R, iy, HRELISHEMA 4
W& 25 B A . -
18 HHA : 04-26-2011 §E EL 3000 A #31)
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RIMEER

n ERG5—#F, HRGHRRATE. ThRENHAE.

DGND

.

®

AGND

/ 10k

4

8.4 RIMEOESIMSMILA

518 B FR KR R 3L S
1 |VSEL Al BERER 0-++10V, XFR0.. 100%E9U yon YETREBRREEN 0,1%
2 [CSEL Al BRI EE 0-+-10V, FFRZ0.. 100%H 1 yon BMNBEH Ri > 40k-+-100K
3 |PSEL Al WEEEE 0-++10V, XFRI0.. 100%HIP yop
4 [RSEL Al PRI EE 0-+-10V, FFRZ0. . 100%HIR yon
5 [AGND POT [#EHESSEBN $TRJVSEL, CSEL, PSEL, RSEL, VMON, CMON,
PMON, VREF
DOND__ |POT |#ifRS S5 HRERRE RS
7 |Remote (DI |AIER/SMERIERE SMER = LOW (U, <1V) USERE = 0 ---30V
BB = HIGH (U i > 4V) SERFF | yox = —TmA (5VET)
8 |Rem-SB |DI GEBMANT/ & %X = LOW (U, <1V) U Low to High typ. = 3V
FF = HIGH (U i > 4V) SRERFF RiAZE: EERXIDGND
9 |VMON  [AO |ZBREE[E(E 0--+10V, FFRI0.. 100%E9U yom Bl o = T2mART, FERHEEAMERO, 1%
10 |CMON  |AO  |3EfRELR{E 0--+10V, FFR0.. 100%E91 yom X AGNDET 3% B B R 1P T B8
11 |VREF AO (&EHE 10V L1 = tomART, FERREELAENE R0, 1%
XFAGNDHS B8 B 5 {R 37 I
12 |R-active |DI  [#%4%2 R=on / R=off ' |R A% = X = LOW (U, <1V) USER = 0 --30v
R VB = FF = HIGH Uy > 4V) SEFFF | . = —1mA  (5VET)
13 |R-Range |DI EIEEEEE Rux = FEMESER 2 = LOW (U, <1V) U Low to High typ. = 3V
Ruax = BRAESERE 1 = HIGH Uy > 4V) SRERFF  [Ri%ES: SEFARXIDGND
14 |Trigger In |DI i B4\ fh&EE A->B = LOW (U, < 1V)
A& RS B->A = HIGH (Uyg >4V) SREBRFF
15 [OT/OVP |[DO [Ei&/sd/E OT 3§ OVP = HIGH (Uyig > 4V) EFE LR ZE+H5V
F 0T 3k OVP = LOW (U, < 1V) IR A15VET I B R A+, SmARLTR
XtDGNDHS & B A5 (RPN &E
R U L IV, U g > 4V

2,

Al = RRHEA
DI = HFHA
D0 = FFH
A0 = HEHIEE

&1 NREEOMLERRR, MAGBER.

' RSELGIMB B E— I EIE

P Ritaflevel A/B BIEER, ERERERENEM

* BRI

\
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9. &EOF
£AER

AT S E. Fra# B 42 2£2000V.

IF-R1(RS232), IF-C1(CAN) FMIF-U1(USB) #7132 ¢
GBI |EE/GPIBRIF-G1ARYESCPIFRHE(E FH 3L
AP A K e 3 T F o ok M A 11 2130 & 471
Wk, (HfHIEEEM HAEIEHIE16 61U H .

IfiIF-E1 & —J7 T nT 42 R IEEE R —FE K1 55T SCPI)
WIS . 55—, %REA 54— AUSBiH, A
{8 E 3 O E TR

TRIFHIRE

BHRER ARKEDRE - KNRES . EHELE
T AR

RTE L RIE 25 BRI TS5 1 520
.

&

AT A — B R AT LabView VISE A5 L F 5 4k,
PRELEE T AR A NS AR FRAE . NAS R e S
PRI, G0 N o IE B R AT SO BR R AR

LabView

AR ALK I LabView VIs$ R EF . BASHFH T
TR T hRE, ARAEABIF AR A 58 LT RE .

AHEME THHRE

BB I 1172 B2 LabViewd M H & IDE st Gg 3 i
o ZANEIREMCAEMTbrdE, R ARRIE TR IR
B o FEIEEE T T AR 50 BRI A5 B E A 1 22 RO e
X, ARTRESFEG M INRINE. V5 ™ 4% HE o U 5k | P
HAT

KT BN PEARE B AT ZH O R 4R 33 .

Rz A 24451

B PR AT BV N L = N A = ik E LI 2
RPN LR X FIRERL A 5 R S R E .

P 23 1 1 Bt m] PR 1 1 P T RS232F1IF-R142 o

10. P&

10. 1 HEMHFEIRINEE

%fé ST I T RN PR TR 1 0L A% S7 h ERAE T
AR B B A -

a) USB-Z-1Z#lIZ UTA12

£2USB (R fixi ) A7 b N B AU T Sz R g i

b) #HFiEOF

EALUSB, RS232, CAN, GPIB/IEEE ({{SCPI) 5 LAk
M/LAN ( SCPI A nlfisk w1+

10.2 EIfFEH

AR E AR E R, R B RV SE . 2R /K,
FRAT AT B AL B [ £ B AS FIWindows R 4 N #RAE 3T
R TR,

TAEHHATE N, WFE—KIF-R1, IF-U1EIF-E1F. H
B O RABEH RAE A58
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About
Elektro-Automatik GmbH & Co. KG
Helmholtzstrasse 31-33

41747 Viersen

Germany

Phone: +49 2162 /37850

Fax: +49 2162 / 16230

Web: www.elektroautomatik.de
Mail: ea1974@elektroautomatik.de

© Elektro-Automatik

Reprint, duplication or partly, wrong use of this user
instruction manual are prohibited and might be followed
by legal consequences.

A Safety instructions

Only operate the device at a mains voltage as stipulated
on the type plate

Never insert mechanical parts, especially from metal,
through the air ventilation slots

Avoid any use of liquids of any kind in the proximity of
the device, they might get into it

Do not connect voltage sources to the device which
are able to generate voltages higher than 100Voc (80V
model) or 180Voc (160V model) or 460Voc (400V model)

In order to equip interface cards into the slot at the
rear, the common ESD provisions have to be followed

The interface card may only be plugged and unplugged
while the unit is completely switched off (mains switch
OFF)

Always observe limit and nominal values of the device
when connecting a voltage source or battery, as well
as when using the analogue interface

The DC input is not fused!
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1. Introduction

The electronic loads of the series EL3000A are very effici-
ent devices which offer a big variety of interesting features
at a small form factor. Besides the common functionality
of electronic loads you can test batteries, load voltage
or current sources with a pulsed operation, where the
pulse widths and the amplitude are adjustable. Or you
can remotely control the device via an interface card and
control and monitor nearly all its features from a PC.

The integration into existing systems is made easy by
using one of the interface cards, the configuration is
intuitive and is done at the device. The electronic loads
can thus be operated in conjunction with a power supply
of the series PS9000/PSI9000 or, with the additional
analogue interface socket at the rear side, controlled and
monitored by any other device with an analogue interface.

The device is microprocessor controlled. This results in
an accurate and fast measurement and display of actual
values, as well as an extended operability by many new
features which wouldn‘t be realisable with standard ana-
logue technology.

The modern design offers highest performance and
enables space-saving conceptioning of complex and
efficient applications, like for example industrial test
equipment with variable powers for different demands
or for demonstration and test purposes in the research
and development area.

The digital control and the retrofittable interface card
strongly simplify the connection to professional, industrial
bus systems like CAN. Nearly all possibilities of the single
systems are used. With USB you can plug and use up to
four (or more) devices to a standard PC without the need
of additional hardware. At CAN you can implement the
devices into existing CAN bus systems without the need
to reconfigure the whole bus system. Address range and
transmissions speed can be selected for the particular
EL3000A unit, so it fits best.

The main functions at a glance:
- SetU, I, Pand R, each 0...100%
- Battery test with Ah and time count

- Pluggable interface cards (CAN, USB, RS232, IEEE/
GPIB, Ethernet/LAN)

« Analogue interface for external control

+ Pulsed operation between two set values with adjustab-
le pulse widths and adjustable rise/fall time

- Adjustable duty cycle (as time) of 50pus...100s and
adjustable rise time of 30us...200ms

160V at 60A or 400V at 25A and 400W

2. Technical specifications

2.1 Control panel

Type

Display: two line character LCD with

80 characters

Operating elements: 2 rotary knobs, 2 rotary switches,

1 pushbutton
Display formats
The nominal values determine the adjustable range.

Actual and set values are displayed all at once, as long
as the currently active operation mode allows it.

Display of voltage values
4 digits
0.0V...999.0V

Resolution:
Formats:

Display of current values
4 digits
0.00A...99.99A

Resolution:
Formats:

Display of power values

Resolution: 4 digits
Formats: 0.0W...999.9W
Display of resistance values
Resolution: 4 digits
Formats: 0.00Q...99.99Q
0.00...999.9Q

Display of time

The elapsed time (only battery test mode) is display in
the format Hours:Minutes:Seconds (HH:MM:SS).

Resolution: 1s
Range: 1s...99h:59m:59s (99:59:59)

This time stamp can be read out via one of the pluggable
interface cards, together with the pulse widths and rise
time of the dynamic Level A/B operation. The dynamic
values can also be set remotely. In order to do so, the
time format has been extended so it can represent 1us
up to some years.

Detailed information about this can be found in the user
instruction manual of the interface cards.

EL 3000 A Series
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2.2 Device specific data

EL3160-60A

EL 3400-25A

Mains input

Accuracy™*

Mains voltage 115V/230V switchable 115V/230V switchable
Mains frequency 50/60Hz 50/60Hz
Mains fuse MO0.63A MO0.63A
DC input
Input voltage Unom 160V 400V
Input power P,om, 400W 400W
Input current |, 60A 25A
Overvoltage protection threshold 1.1 * Unom 1.1 * Unom
max. allowed input voltage 180V 450V
Voltage control
Adjustment range 0...160V 0...400V
Display resolution 100mV 100mV

<0.1% of U,om

<0.1% of Upom

Current control
Adjustment range
Display resolution
Accuracy**

0...60A
10mA
<0.2% 0f lpom

0...25A
10mA
<0.2% Of lnom

Power control
Adjustment range
Display resolution
Accuracy™*

0...400W
0.1W
<2% of Prom

0...400W
0.1W
<2% of Prom

Resistance control
Adjustment range 1
Display resolution

Accuracy**

Adjustment range 2
Display resolution

Accuracy**

0...10Q
10mQ

<2% of resistance range,
0.3% of range of current

10...400Q
100mQ

<2% of resistance range,
0.3% of range of current

0...40Q
10mQ

<2% of resistance range,
0.3% of range of current

40...800Q
100mQ

<2% of resistance range,
0.3% of range of current

Dynamic values
Current rise and fall time***
Levels
Times (pulsed operation)
Rise/Fall time

<50us
2 adjustable levels per control mode
2 adjustable, 50us..100s
adjustable, 30us...200ms

<50us
2 adjustable levels per control mode
2 adjustable, 50us..100s
adjustable, 30us...200ms

Accuracy** <10% <10%
Trigger input® yes, for external level switching yes, for external level switching
Battery test feature
Modes Current/Power/Resistance Current/Power/Resistance
Battery protection Discharge threshold voltage adjustable Discharge threshold voltage adjustable
Display Time and comsumed battery capacity Time and comsumed battery capacity
Display 2 x 40 characters, illuminated 2 x 40 characters, illuminated

Analogue interface*
Set value inputs
Monitor outputs
Control signals
Error signals

0...10V forU/1/P /R (0...100%)
0...10V for U /1 (0...100%)
internal/external, Input on/off, R-Mode 10/400Q
Overvoltage / Overtemperature

0...10VforU/I1/P /R (0...100%)
0...10V for U /1 (0...100%)
internal/external, Input on/off, R-Mode 40/800Q
Overvoltage / Overtemperature

Analogue interface

QOutputs Reference voltage Reference voltage
Cooling
Type Temperature controlled fans Temperature controlled fans
Ambient temperature 0...70°C with derating 1%/°C above 30°C 0...70°C with derating 1%/°C above 30°C
Terminals
Load input Front side, safety sockets Front side, safety sockets
Sense input Rear side, 4pole screw clamp Rear side, 4pole screw clamp
Trigger output Rear side, 4pole screw clamp Rear side, 4pole screw clamp

Front side, 15pole Sub-D socket

Front side, 15pole Sub-D socket

Dimensions W x H x D

240 x 120 x 300mm

240 x 120 x 300mm

Weight

6kg

6kg

Article number

35 320 200

35 320 201

Supported interface cards

CAN, USB, RS232, GPIB, Ethernet

CAN, USB, RS232, GPIB, Ethernet

* for technical specification see section "8. Analogue interface"
** Accuracy is defined as the max. allowed difference between actual value and set value, always related to the nominal value.

Example: nom. value is 60A and accuracy is given with 0.2%. A set value of 20A may thus result in an actual value of 19.88A...20.12A.
*** Rise and fall time are defined at 10%...90% and 90%...10% of the nominal value
All single values, which specify a tolerance are typical values
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3. Design
3.1 Frontview

Zweizeiliges Punktedisplay
Two-line dof display

DC ELECTRONIC LOAD
EL 3160-60
Lewel H o it
160V 60A 400W 400R @ ® -;-\ Dggi;z%i?g

Power
I
Netzschalter
Mains switch (0]

0) ®
/ / %(-)

Mode Level Control @ Selection Setting
CcP AlB
cv CRiR B Battery Input
&5 = Sewp On /oM n/_-\: /-_\-:

Regelungswahl 15polige analoge Schnittstelle Sollwerte/Einstellungen &ndem
Control type 15pole analogue interface Change set values/settings
Betriebsart Auswahl des einzustellenden Wertes
Operation mode Select the value to adjust
3.2 Rear view
Senseeingang / Triggerausgang
Sense input / Trigger output
* *
Volta,
.*.] (%) [’E Aux A s‘:Iegta Spannungs-
wahlschalter
+3 -5 Gnd Tr High Voltage! Mains voltage
selector
Card ’ L] " ‘ L] "
® D IS D D G TG *
- ( X X ] G GEND T .
X X ] CGEEED GEEED GEEED R
( X X ] (X X Netzsicherung
D G TS GEED GEND T Mains fuse
Kartensteckplatz (X X ] D GEND T
Card slot ( X X ] (X X Mains
D GIED T . X X
D G T Gl GEND T
D GEED TS D GEED T Netzel
—_ Netzeingang
> = 9 > = 95 WMain input
®
Figure 2
Pin assignment of AUX terminal:
+S = positive Sense input (+)
-S = negative Sense input (-)
Gnd = Ground of trigger output
Tr = Trigger output*
* Leads out the pulse width determined internal trigger signal as a
square wave, which results from the settings in Level A/B operation
Instruction Manual E . D4R
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3.3 Scope of delivery

1 x Electronic load

1 x Printed user instruction manual
1 x Mains cord

4. General

41

This user instruction manual and the device are intended
to be used by users who know about the principle of an
electronic load. The handling of the device should not
be left to persons who are unaware of the basic terms of
electrotechnology, because these are not described in
this manual. Inappropriate handling and non-observance
of the safety instructions may lead to a damage of the
device or loss of warranty!

Prologue / Warning

4.2 Mains connection / Grounding

The unit is grounded with the mains cord. Thus the unit
may only be operated at a mains socket with grounding
contact. This must not be interrupted by an extension
cable without earth conductor!

4.3 Cooling

The air inlets on the front and the air outlets at the rear
have to be kept clean to ensure proper cooling. Take care
of at least 20cm distance (at the rear) to any surrounding
objects in order to guarantee unimpeded air flow.

Caution! Hot air can emerge from the air outlets!

4.4 Disassembly

Warning! The unit must not be opened and repaired by
the user.

When opening the unit or removing parts from the inside
with tools there is risk of electric shock by dangerous vol-
tages. Open the unit only at your own risk and disconnect
it from the mains before.

Any servicing or repair may only be carried out by trained
personnel, which is instructed about the hazards of elec-
trical current.

4.5 Temperature shutdown / Ventilation

The device is equipped with temperature controlled fans
which are permanently running. At higher temperatures,
the RPM will increase and result in a certain noise de-
velopment.

In case of overheating the device is automatically swit-
ched offline (standby). After cooling down to the allowed
temperature range it is automatically switching online
again.

The error remains indicated in the display until it is ack-
nowledged by using the ,Input on/off button or read out
by a remote command. An internal error buffer stores up
to three different alarms and is purged when read.

4.6 Dynamic characteristics and stability
criteria

The electronic load is characterised by short rise and
fall times of the current, which are achieved by a high
bandwidth of the internal regulation circuit.

In case of testing sources with own regulation circuits at
the load, like for example power supplies, a regulation
instability may occur. This instability is caused if the com-
plete system (feeding source and electronic load) has too
litle phase and gain margin at certain frequencies. 180°
phase shift at > 0dB amplification fulfills the condition
for an oscillation and results in instability. The same can
occur when using sources without own regulation circuit
(eg. batteries), if the connection cables are highly induc-
tive or inductive-capacitive.

The instability is not caused by a malfunction of the load,
but by the behaviour of the complete system. An impro-
vement of the phase and gain margin can solve this. In
practice, a capacity is directly connected to the DC input
of the load. Recommended is 1uF, for slower systems
some 100uF can be necessary.

The regulation circuit is physically unable to regulate the
internal resistance to 0, which also prevents maximum
input current at very low input voltage. See the illustra-
tions below for clarification. The first one depicts that at
least 1,7V input voltage is required for maximum current.

Resistance regulation (U, /I, ratio)

Im/A “ 60A load
Measurings EL3160-60
60 |
Current Voltage
45 60A 1,35V
20 45A 0,97v
| 30A 0,63V
15 15A 0,32v
T T T >
0,5 1 1,5 (VAY

Resistance regulation (U, /I. ratio)

in"lin

/A A 25A load
25

20 - Measurings EL3400-25

15 Current Voltage
25A 0,95V
10 20A 0,74V
10A 0,36V
57 5A 0,18V
1 1 1 >
0,5 1 1,5 U v
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After receipt, the unit has to be checked for signs of phy-
sical damage. If any damage can be found, the unit may
not be operated. Also contact your dealer immediately.

5.2 Mains connection

The mains connection is done with the included mains
cord.

The plug is a 10A mains plug after IEC 320. The mains
cord has a length of about 1.5m and a cross section of
3 x0.75mm>,

The unit is fused with a 5 x 20mm safety fuse (M0.63A),
which is accessible at the rear side

5.3 Terminal DC input

The load input is located at the front side of the device.
The connection to any feeding source is done here by
Buschel plugs or screw&clamp. Always take care for
correct polarity! Only DC voltages allowed!

The inputis not fused. In order to prevent damages by the
feeding source always observe the nominal values of the
electronic load! If necessary, install an extra fuse between
load and source, especially when discharging batteries.

The cross section of the load cables depend on the cur-
rent input. We recommend to use

for up to 60A:
for up to 25A:
per cable (flexible wire).

2 x 6mm? or at least 1 x 16mm?
2 x 1mm? or at least 1 x 4mm?

“ o

The inputs “+” und “-“ are not grounded, so that one of
them may be grounded, if necessary.

Attention! When grounding one of the input poles
always check if one of the output poles of the source
(eg. power supply) is also grounded. This could result
in a short-circuit!

Attention! Notice the potential shift of the input poles
when using series connection! Grounding is hereby
only recommended at the pole with the lowest poten-
tial against ground.

About the device EN
5. Installation 5.4 Terminal AUX (remote sense)
51 Visual check The remote sense feature is wired at terminal AUX.

In order to compensate voltage drops over the load
cables (max. 1.1V per line) between feeding source
and consumer, the load can measure the voltage at the
source via the remote sense input poles at the terminal
AUX and regulates accordingly. The connection is done,
with correct polarity, at the rear side of the device at the
terminal AUX, at pin 1 (+ Sense) and pin 4 (-Sense).
Recommended cross section: 0,2mm? — 2,5mm? flexible
wire with cable end sleeves.

(+) Sense must only be connected to (+) output
and (-) Sense must only be connected to (-) output
of the feeding source. Else both device might get
damaged.

The terminal also leads out a trigger signal via the pins
TRIG and GND. More information about the trigger signal
in section ,,6.7.3 Level A/B (pulsed operation)®.

5.5

The unit can be equipped with an optional interface card.
The slot to insert the card is located at the rear side. Fur-
ther information about the interface cards can be found
in section 9.

Interface card slot

Instruction Manual
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6. Handling

For an overview of all operating elements also see sec-
tion 3.1.

6.1 The display

This is an overview of the two line display and its layout.
The left side always shows actual values while the load
input is switched on:

Istwerte und Regelungsart
Actual values and control mode

Sollwerte, Fehler und weitere Messwerte
Set values, errors and further values

Istwert Leistung
Actual value for power

Istwert Spannung
Actual value for voltage

Indikator Regelungsart .
Indicator regulation mods Istwert Widerstand
Actual value for resistance
Istwert Strom

Actual value for current

Beispielanzeige Batterietestmodus
Example display of battery test mode

aktueller Sollwert
active set value

entnommene Kapazitat
consumed capacity

Zeitzahlung
Time counter

Unterspannungsschwelle
Under voltage threshold

Figure 3

The indicator for the regulation mode(a triangle) appears
next to the actual value, which is related to currently
active regulation mode of the load. This can differ from
the chosen regulation mode if a nominal value has been
exceeded. The current or power limitation have priority
over the voltage or resistance limitation here. That means,
that the load will change into constant current limitation
as soon as the nominal current value has been reached.
The triangle will indicates it.

In standby (load input off), the status Standby is displayed
and only the actual value of voltage is shown:

Figure 4

Various texts in the right half of the display indicate diffe-
rent operation modes or errors:

Figure 5

This text appears if the load was set to remote control
operation (Remote mode) via the optional interface card.
This is possible in the modes Level A, B and A/B.

1 I
S~ TP ] L

Figure 6

The text External mode indicates, that the control of
the load was switched to the analogue interface. The
set values can not be adjusted at the device anymore in
this mode. For detailed information see section ,8. The
analogue interface®.

Ouperupoltage

(T penredh e e et by e o=
LEL P B 1] S - L | i

Figure 7.1

The texts Overvoltage or Overtemperature indicate the
status of an error.

An overtemperature error occurs if the load gets over-
heated. The load input is switched off and remains as
long the error is persistent. After cooling down it switches
automatically on again.

An overvoltage error is indicated if the overvoltage limit
forthe DC input has been exceeded (see ,2.2 Device spe-
cific data“). This error switches the load input permanently
off. After removal of the cause it can be put online again.

Alarm management

Error indications remain in the display until acknowledged
by the ,Input on/off* button. The purpose is to inform the
user that an alarm is either active or happened. Example:

P’ - 32 o LS
=T § T

Figure 7.2

Only the least occured alarm is indicated, but up to three
different alarms are stored in an internal error buffer which
can be read out via a digital interface card using a specific
command. This also resets the display and purges the
buffer.
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6.2 Operating elements

Power

Mains switch Power (1)
Is used to switch the device on or off.

Selector Mode (2)

Is used to preselect the regulation
mode in which the device shall
work. The different regulation
modes effect each other, if nominal
values of the device are reached
and then limited. This can, for example, lead to a do-
minance of the constant power control (CP), even if the
constant current control (CC) is set as active mode. The
currently active regulation mode is indicated in the display.
More about the different regulation modes in section ,6.6
Preselecting the regulation mode*.

Following regulation modes are selectable:

cC Constant current regulation

cv Constant voltage regulation

CP Constant power regulation

CRu1r Constant resistance regulation in range 1*
CRsor  Constant resistance regulation in range 2*

*the shown range values are examples

The switchover of the regulation mode switches the load
input off and the set value that is related to the currently
chosen regulation mode is addressed for adjustment
(arrow in front of the value). Other set values can also be
accessed and adjusted in the described manner.

Level Control

B AB Battery

A Setup

Selector Level Control (3)

Is used to select the operation mode
between normal operation mode (A
and B), pulsed mode (A/B), battery
test mode or setup. Both, A and
B use two sets of set values. That
means, that you can adjust different set values for U,
I, P etc. for A than for B. The set values are kept until
they are changed. When selecting another regulation
mode with Mode(2) they will be reset to certain default
values, if the setting Keep set values is set to no (see
more in 7. Device configuration®). Activating the selector
Level Control(3) switches the load input off, except ifit's
changed from A->B resp. B->A, because this is used to
manually switch between the two levels.

The most recent set values are stored inside the unit
when the unit is switched off or at mains undervoltage
(power fail), and are restored after switching it on again,
if the setting Keep set values = yes has been chosen.

Explanation of the selector positions:

A Switches to the set values of Level A. These
values become instantly active and can be
changed now.

B Switches to the set values of Level B. These
values become instantly active and can be
changed now.

A/B Switches the load offline and activates the
pulsed mode (frequency controlled, automatic
changeover between level A and B).

Battery Switches the load offline and activates the
battery test mode.

Setup Switches the load offline and activates the

setup menu. Here the device and the interface
card (if equipped) are configured.

More about the operation modes on section,6.7 Usage
of Level A and Level B

Pushbutton Input on/off (4)

This button is used to activate or deactivate the
load operation.

Input

on / off

E[ In battery test mode, the time counting is also
halted if the button is pressed and the load is

set to ,offline“. Or it is continued if it is set to ,online*.

The activation of the load operation can be inhibited by
certain reasons. For example, if an overvoltage or another
error is persistent or the load is remotely controlled by the
analogue or digital interface (interface card).

In remote operation, i.e. control via a digital interface
card, the button can be used to forcibly reset from remote
operation by pressing it for >3s.

selection  Rotary knob Selection (5)

N\

This rotary knob has no end stop. With every
position Selection(5) selects another ele-
ment in the display resp. another parameter
in the setup menu. An arrow (->)is placed
in front of the selected element/parameter.

The selection order is, when rotating clock-
wise, top left->bottom left->top right->bottom right. That
means, if the arrow is pointing to the voltage set value it will
be moved to the set value for current and then to the power
set value etc., when rotating clockwise.

Counter-clockwise rotation moves the arrow in reversed
order.

In level A/B mode or in the setup menu are multiple menu
.pages” selectable. This is indicated by two little triangles
at the right side of the display, pointing up and down. If
all pages and menu elements are through, the navigation
cycles to the first resp. to the last page .
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Rotary knob Setting (6)

This rotary knob has no end stop. With every
position Setting (6) changes the set value
resp. the parameter (in the setup menu)
which was chosen before by Selection (5).

Setting

N\

It applies: the faster the knob is rotated,
the faster the set value is increased or decreased (the
step width changes). Slow rotation hence changes the
set value in small steps, while fast rotation changes it in
big steps.

In case the upper or lower limit of the set value is reached
while rotating, the set value will remain at its limit until
it changed again by rotating the knob in the opposite
direction.

6.3 Switching power on

The device is powered by switching the mains switch.
After powering the device type and firmware version are
shown on the display.

After the internal system has booted and performed some
tests, default set values are set. The load‘s DC input will
always be offline after the first start.

If the setting Keep set values is set to yes, then the most
recent set values are restored when switching the unit on.

6.4 Switching the DC input on/off

By pressing the pushbutton Input on/off (4) the DC input
of the load input is switched on and the device starts to
work as a load.

Pressing the button again switches the input off.

The input can also be switched off with the pin named
,REM-SB* on the analogue interface (pin = low), if is was
on before. Switching the input on if it was off before is
not possible.

While the load is working, all four actual values of current,
voltage, power and resistance are indicated on the left
half of display.

When the load input is off, only the actual value of vol-
tage is indicated, because there are no reasonable other
actual values available at this moment. In battery test
mode, the time counter is also halted resp. continued if
the pushbutton is pressed.

The activation of the load operation can be inhibited by
certain reasons. For example, if an overvoltage or another
error is persistent or the load is remotely controlled by the
analogue or digital interface (interface card).

The standby state (input = off) is displayed like this:

6.5 Adjusting the set values

Note: Set values, which must not be changed in the cur-
rently selected regulation mode, are not shown and can
not be selected/changed.

Set values can be selected and adjusted as long as the
display does not show the status texts External mode
or Remote mode.

a) Selecting the set value to adjust

In the operation modes A, B, A/B and Battery the set
value to change is selected by rotating Selection (5).

In the setup menu (position Setup) it is used to select a
different setup parameter. Also see , 7.1 The setup menu®.

b) Adjusting the set value

The previously with Selection (5) selected set value is
changed with Setting (6). It applies: the faster the knob is
rotated, the faster the set value is increased or decreased
(the step width changes). Slow rotation hence changes
the set value in small steps, while fast rotation changes
it in big steps.

In case the upper or lower limit of the set value is rea-
ched while rotating, the set value will remain at its limit
until changed again by rotating the knob in the opposite
direction.

Important! Note, that in Level A/B mode any set value
of Level A must always be greater than or equal to
Level B! The result of this is, that Level A can only
be adjusted down to the value of Level B and Level
B can only be adjusted up to the value of Level A.

6.6 Preselecting the regulation mode

The selector Mode (2) preselects the regulation mode
which determines the internal regulation characteristic.
Four regulation modes are available: CC, CV, CP and CR.

CC means constant current. Here are the set values
of current and power adjustable. In this mode the input
current is regulated and limited to the adjusted value
(current limitation), as far as the feeding source is able to
deliver the current. The set value of power is additionally
limitting the consumed power and effecting the maximum
current. The power limitation is dominant over the current
limitation.

The manual changeover to regulation mode CC can reset
the set value of power to its nominal value and the set
value of current to 0, if the parameter Keep set values
has been set to no in the setup. If set to yes, the least
adjusted set values are kept. Also see ,7.1 The setup
menu*,

CV means constant voltage. Here are the set values
of voltage, current and power adjustable. In this mode
the input voltage is limitted to the adjusted set value by
loading the feeding source so much that its output voltage
collapses. If the feeding source is able to deliver more
current than the device is able to withdraw, then the vol-
tage limit can not be achieved.
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The manual changeover to regulation mode CV can reset
the set values of voltage, power and current to their no-
minal values, if the parameter Keep set values has been
set to no in the setup. If set to yes, the least adjusted set
values are kept. Also see ,7.1 The setup menu®.

Note: the CV requlation can not be used in combination
with the battery test mode. Selecting it for battery test will
indicate an error message on the display.

Note: the voltage set value, which is assigned to the
regulation mode CV, must be set to 0 in any other regu-
lation mode than CV. That's why it is not accessible in the
manual operation in the CC, CP or CR modes.

During remote control the voltage set value can be sent
to the device, but will be ignored and an access error will
be reported by the communication.

During external control (analogue interface) there is an
exception: the voltage set value must be given and can
be used as desired, but should be set to 0V if normal CC,
CP or CR operation is required.

CP means constant power. Here are the set values of
power and current adjustable. In this mode the device
withdraws as much current as neccessary from the
feeding source in order to consume the adjusted power,
dependent on the input voltage (P = U * I). In case the
input voltage is so low that the withdrawn current exceeds
the nominal current of the device, the adjusted power can
not be achieved. Simultaneously, the current limitation
becomes active.

The manual changeover to regulation mode CP can reset
the set value of current to its nominal value and the set
value of power to 0, if the parameter Keep set values has
been set to no in the setup. If set to yes, the least adju-
sted set values are kept. Also see ,7.1 The setup menu®.

CR means constant resistance. The device features
two resistance ranges. For values refer to the technical
specifications section.

The CR regulation mode is only active as long the switch
Mode(2) is set to one of the two resistance ranges. Both
ranges act the same way, they only differ in the higher
resolution and accuracy of the lower resistance rang e.
In this mode, the set values of resistance, current and
power are adjustable.

This regulation mode loads the feeding voltage or current
source so much that the adjusted resistance results from
the relation of input voltage to input current (R=U /). In
case the input voltage is so low that the input current ex-
ceeds the nominal current value, the adjusted resistance
can not be achieved.

Simultaneously, the current limitation becomes active. If
the product of input voltage and input current, the power,
exceeds the nominal power of the device, the power
limitation becomes active. Then the adjusted resistance
can also not be achieved.

The manual changeover to regulation mode CR can reset
the set values of resistance, current and power to their
nominal values, if the parameter Keep set values has
been set to no in the setup. If set to yes, the least adju-
sted set values are kept. Also see ,,7.1 The setup menu®.

6.7 Usage of Level A and Level B
Introduction

The names Level A and Level B stand for two different
sets of set values which can be switched over. This is
either done manually with the selector Level Control
(3) resp. externally via the analogue interface with the
trigger input (only in A/B mode). Or automatically (A/B
mode), in order to generate a voltage leap.

Each of them, A and B, has five set values dedicated to
the four regulation modes. That means, that the set value
of current is dedicated to constant current mode etc. and
is represented by the values of A or B. In CP mode you
can, for example, adjust two set values for power, switch
between them and generate power leaps. When using the
A/B mode (see 6.7.3), this switchover happens automati-
cally, in combination with the adjustable pulse widths (i.e.
pulse times) of A and B. This generates a square wave
shaped set value, whose high level is represented by the
A value and whose low level by the B value and whose
period time (and thus frequency) by the sum of the vari-
able pulse widths of A and B. These also determine the
so-called duty cycle. An example: A= 10ms, B = 90ms,
this results in a period time of 100ms (= 10Hz) with 10%
duty cycle. Also see also figure 11.

6.7.1 Level A

When selecting Level A with the selector Level Con-
trol(3) the load is switched to manual operation, but
this is only possible, if the status in the display does not
show Remote mode or External mode.After switching
to Level A mode the display shows Level A. An arrow
(->) is placed next to the set value which is dedicated
to the currently chosen regulation mode, in order to be
instantly adjustable. The set value(s) can be selected with
Selection(5) and changed with Setting(6). Which set
values are selectable depends on the regulation mode. In
constant current mode these are, for example, the current
and the power, because the set value for resistance is
only available in resistance mode and the voltage value
must be set to zero in constant current mode. See figure
9 on the next page.

The set value of this mode is kept unchanged until it is
adjusted again, even if the load is switched to Level B,
A/B or Battery test. This does not apply if the parameter
Keep set values has been set to no (see 7.1 The setup
menu*). Then the set value is reset to certain default va-
lue, depending on the currently active regulation mode
(also see ,6.6 Preselecting the regulation mode®).

In Level A mode, the load can be switched to remote
control from a PC and via the interface, in order to control
and monitor it like during manual operation.

When changing to remote control the currently selected
Level Control setting is kept.
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6.7.2 Level B

When selecting Level B with the selector Level Con-
trol(3) the load is switched to manual operation. This
mode works the same way as Level A, with the difference
that the set values of Level B are used now and instantly
set after switching.

In Level B mode, the load can be switched to remote
control from a PC and via the interface, in order to control
and monitor it like during manual operation.

When changing to remote control the currently selected
Level Control setting is kept.

6.7.3 Level A/B (pulsed operation)

This mode combines two set values A and B with two
seperately adjustable pulse widths (=times) for A and B.
This results in a period time and the generated signal
produces automatic set value leaps between the two set
values of A and B. The rise/fall time of the set value leap
is also adjustable. This pulsed operation is only applied
to the set value which belongs to the chosen regulation
mode, the other set values remain constant. Also see
figures 11 and 12.

The pulse time of A is dedicated to the set value of A
etc. The sum of the pulse times results in a period time
t, which represents a certain frequency f=1/. The pulse
times are adjustable from 50us...100s which results in a
time of 100us...200s, which corresponds to a frequency
of 10kHz...0.005Hz.

Note: Alarms like OVP or PF (power fail) which switch
off the input also stop the pulsed operation. It can be
resumed as soon as all alarms are gone and have been
acknowledged.

Figure 10. Level A/B operation with pulse width adjustment

External trigger

The external switchover between A and B, realised with
the trigger input (analogue interface), is only available
in Level A/B mode. The trigger input has to be activated
in the setup menu with the option Trigger mode (see
7. Device configuration®. The default setting is internal.
By setting it to external the switchover between Aand B
can only be done via the trigger input.

The adjusted rise/fall time is still effective here, but the
pulse widths are now determined by the trigger signal,
which is fed into the trigger input. The trigger signal
must be square wave, for levels see ,8. The analogue
interface”.

As long as external trigger is active the pulse times of A
and B are not indicated in the display and are also not
adjustable anymore. The display also indicates the status
with ,Ext. trigger active®.

The rotary knob Selection(5) is used to select the set
values for A and B, as well as both pulse times, and
Setting(6) is used to change them. The display shows
the letters A and B to indicate the assignment. When
navigating between the set values, an arrow (->) is placed
in front of the currently selected one. A rise/fall time for
the pulsed operation is also adjustable. Both, rise and fall
time, are identical and can‘t be set seperately for A and
B. Itis displayed as slew rate in the format Avalue/Atime,
like for example in figure 10 with 60A/20ms.

The Level A/B operation is started as soon as the load
input is set to on.

periodischer Sollwertverlauf
periodic set value run

Level A

Level B

Pulsbreite von A Pulsbreite von B
pulse width of A pulse width of B
Periodendauer / Frequenz
periodic time / frequency

Figure 11
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Note: during Level A/B operation following applies: the
set value of A must always be greater than or equal to
B. Thus you can adjust A downwards only to the value
of B and B upwards only to the level of A. If it seems that
Level A is not adjustable somehow this might be caused
by Level B being the same value.

A periodischer Sollwertverlauf
periodic set value run
Level Ay -t ——"—"—"""—"—-
Level B |- — — | -——-
PE— N >
Pulsbreite von A Pulsbreite von B
pulse width of A pulse width of B
Periodendauer / Frequenz
periodic time / frequency
Figure 12

Figure 12 shows a possible progression of a set value
(U, 1, P or R) with adjustable pulse widths and variable
amplitude. The rise/fall time is also adjustable, but is
equal for A and B.

If the rise/fall time is set to minimum, the signal of the
pulsed operation is a nearly ideal square wave. Figure
12 is only a clarifying view. The real progression of,
for example, an input current which is pulsed with a
frequency of 1kHz, will differ more or less. It depends
on many circumstances, like the regulation time of the
feeding power supply, the regulation time of the load, line
impedances etc.

In ,pulsed* operation the actual values are also pulsing
and the values constantly change in the display, so they
are not clearly readable.Thus the actual values are now
only indicated at pulse times >=1s (A and B each) and
can be read quite clearly by looking at them. Internally the
actual values are measured much more often (every few
milliseconds). They can always be read via an interface
card, but they are still constantly changing and are not
strictly assigned to level A or B and could thus also be
measured during rise or fall.

6.7.4 Rise/fall time

The rise and fall times are equal and are thus considered
as one value. Also see figure 10. It is continuously ad-
justable in a range of 30pus...200ms. The step width is
changing from ps to ms over the whole range. The error
lies at max. +10%.

The time is displayed as slew rate in the format
Avalue/Atime. Example: the set value of A has been set
to 40A and the one of B to 20A, then a current leap of
20A is generated in a time x, for instance 100ms. The
display then shows 20A/100ms. The delta value is not
adjustable at this point.

Note: the pulse widths of A and B should always be gre-
ater than the rise/fall time, else the pulsed signal would
result in triangle-shaped wave form or something else.
For example, a pulse width of 100ms for A and B and a
rise/fall time of 100ms creates a triangle-shaped signal
with a period time of 200ms.This might be wanted in
certain applications and is thus not limited or influenced
by the device.

6.8 The battery test mode
Introduction

The battery test mode enables the user to connect a bat-
tery to the load and discharge it definedly. The average
current is measured and the elapsed time is counted and
then display as the consumed battery capacity in Ah. The
voltage supervision, together with the adjustable under-
voltage shutdown threshold Ulow, prevents the battery
from being deeply discharged. This threshold needs to
be adjusted at least once. If it is exceeded during the
test, the load input is automatically switched off and the
time counter is halted. No more current is drawn from the
battery. If the threshold is set to greater than the battery
voltage, the test can‘t be started.

Selecting regulation mode

The regulation mode can be changed anytime. Doing
so will reset the whole test (time counter and Ah value).

Usage

Before and during the test you can adjust the set value of
the (pre)selected regulation mode (CC, CR or CP) and the
undervoltage shutdown threshold Ulow. The value to set
is selected with Selection(5) and adjusted with Setting(6).
The displays shows the elapsed test time in the format
Hours:Minutes:Seconds (HH:MM:SS), as well as the
consumed capacity in Ah.

Calculation of the Ah value

The ampere hours value (withdrawn electric charge) is
calculated from the average of the last two measurings
of the input current and the elapsed time.

Start/pause/stop the test

The test ist started by pushing the button Input on/
off(4) and either stops after 100 hours are counted or
the battery voltage exceeds the undervoltage threshold.
Another press of the button Input on/off(4) during the test
halts it, another push will continue the test. A reset of the
time counter is done by leaving the battery test mode by
switching the selector Level Control(3) to position Level
A/B or Setup or by switching to a different regulation
mode with Mode(2).

Note: if external control by analogue interface is activated
(pin REMOTE = low) while the battery test is running, the
test is aborted. After external control has left again and if
the switch ,Level Control“is still in position ,Battery*, the
test can be started again. Time and Ah value are reset.

Note: if the regulation mode is changed by Mode(2), all
other set values that are not adjustable for the selected
regulation mode are set to default values in order to let
the test mode work correctly. Hence the setting Keep set
values is ineffective here.
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The example in figure 13 shows that the current of 45.5A
can not be reached because the power limitation has
become active.

6.9 Alarm management

The alarm management consists of two parts: once, the
most recent alarm will be indicated and remaining on the
display (see figure 7.2) until it is acknowledged by the
user and twice, up to three different alarms are stored in
an internal error buffer. Since the first occured alarm is
considered as important, it is pushed to the end of the
error buffer if more alarms occur, but not overwritten.

If the buffer is full, the last entry is overwritten by any
recent alarm as long as the buffer is not read out by a
command using a digital interface card. Reading the
buffer will empty it and also automatically acknowledge
alarms indicated on the display.

The error buffer stores an error code and a status code
for every of the three possible entries, telling the user if
the alarm is still active or already gone. More informa-
tion is contained in the user instruction manual of the
interface cards.

The display also indicates the status of the indicated
alarm. The reason is to tell the user that one or multiple
alarms have occured during his absence, especially if
the alarm only lasted for a very short period of time, like
overvoltage caused by spikes. The user has to either
acknowledge that he has noticed the alarm indication
by pressing the Input on/off(4) button or by reading the
error buffer via communcation.

Note: Alarms that occur during remote or external control
are not indicated on the display, because of the control
mode status indication. Thus they only need to be ack-
nowledge when leaving those modes or not at all if the
error has been read before by command.

Figure 13. Battery test operation in current control (CC) mode

6.10 Control locations and priorities

Control locations are the locations from where the device
is controlled. This can be at the device (manual control),
via the analogue interface (external control) or via a di-
gital interface card (remote control). In order to prevent
the user from accessing the device from two locations at
once there are priorities. Following applies:

The analogue interface has the highest priority, the digital
interface the second highest one and the manual control
the lowest one. It means, that if the device was set to re-
mote control, modes and set values can‘t be set with the
switches and rotary knobs anymore. If the device would
be switched to external control while remote control is
active, the remote control status would be reset and the
device would only be controllable via the analogue inputs.
In order to report this to a software running on a PC, still
trying to access and control the device, the control loca-
tion is internally set to ,local®. In ,local” status the device
can only be read (i.e. monitored) by the PC.

6.11 Series and parallel connection

Series or parallel connection of multiple loads is basical-
ly possible, but it is not explicitely supported. It means,
there is no automatic distribution of the current at parallel
connection respectively of the voltage at series connec-
tion. The user has to take care of the correct control of
the devices.

When using parallel operation the symmectric distribution
is achieved by adjusting the same set values for U,I,P and
R at any device via the control panel or the interface card.

Attention! At series connection the total voltage
must not exceed 420V and the voltage per device
not its nominal value (see“2. Technical specificati-
ons”). Thus no series conection of 400V models is
allowed because of security and isolation reasons.

36 Date: 04-26-2011

Instruction Manual
EL 3000 A Series

>m

\.

J




Handling the Gerates

EN)

7. Device configuration

7.1 The setup menu

The setup menu can activated anytime by the selector
Level(3), except during remote control mode (by interface
card) or external mode (analogue interface). While the
load is in setup, no normal load operation is possible.

The display shows a certain number of parameters,
depending on which interface card is installed. The pa-
rameters are selected by Selection(5) and changed with
Setting(6). Two small triangles on the right side of the
display indicate that multiple parameters are available.
The display furthermore shows the type string of the
installed card in the first line, for example IF-U1, if one
is equipped:

The second line subsequently shows all parameters
which are selected by Selection(5). The number of
parameters varies according to the equipped interface
card. The following overview lists the possible parameter
and its settings:
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Figure 14

Trigger mode

Possible settings: internal, external
Default setting: internal

Belongs to: Device

Explanation: defines, if the trigger signal for the Level A/B
operation, which effects the change between A and B, is
automatically generated by the device (internal) or if it's
put in by the trigger input (external).

Device node

Possible settings: 1...30
Default setting: 1
Belongs to: Device

Explanation: defines the device node (or address) of the
device in order to distinct between mutliple devices in
a network and to address it correctly. 30 addresses are
available which means that up to 30 devices can be con-
trolled from one PC. Every address must only be given
once in a system of connected devices.

Keep set values
Possible settings: yes, no
Default setting: yes
Belongs to: Device

Explanation: yes defines, that the set values which are
adjusted by the user are kept when switching the regu-
lation mode (also see ,6.6 Preselecting the regulation
mode*), while no defines that the set values are always
reset to default values when switching.

CAN Baud rate

Possible settings: 10kBd, 20KBd, 50kBd, 100kBd,
125kBd, 250kBd, 500kBd, 1MBd

Default setting: 100kBd
Belongs to: CAN interface card IF-C1

Explanation: determines the baudrate (transmission
speed) of the CAN bus. If you connect the CAN card to
an existing network, you got to set the same baudrate
here as the bus is using, becaus any device in a bus has
to use the same bus speed.

CAN Relocatable ID

Possible settings: 0...31

Default setting: 0

Belongs to: CAN interface card IF-C1

Explanation: this determines the (relocatable) address
segment, in which the device node of the CAN is located.
For further information refer to basic CAN topology datas-
heets.Example: if the electronic load has to be assigned
to address 5 by certain reasons and this would collide
with another bus member with the same address, you can
move the address to another segment by defining the RID
(short for relocatable ID), so that no collision can occur.
Hence there are, theoretically, 32 x 30 possible device
nodes available when using CAN.

CAN Bus terminate

Possible settings: yes, no

Default setting: no

Belongs to: CAN interface card IF-C1

Explanation: defines, if the bus termination resistor on the
CAN interface card is active or not. This is only required if
the CAN card is in that particular device which is located
at the end of a CAN bus. By setting this parameter to yes
the resistor is activated, no deactivates it. In case you
don‘t want to use this feature and instead want to install
a custom resistor for bus termination, make sure that this
setting is set to no.

RS232 Baud rate

Possible settings: 9600 Bd, 19200 Bd, 38400 Bd, 57600 Bd
Default setting: 57600 Bd

Belongs to: RS232 interface card IF-R1

Explanation: determines the baudrate (transmission
speed) of the serial data transmission when using the
serial RS232 interface card IF-R1. Make sure, that the
other end of the serial connection operates at the same
baudrate.
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8. The analogue interface
Introduction

The analogue interface is a 15pole Sub-D socket and is
located at the front side. It is designed to externally con-
trol the most important functions of the electronic load by
external hardware (eg. PLC, switches, relays).

The load requires to be switched to external control
in order to use the analogue interface. This is done
by connecting Pin 7 (Remote) with ground (Pin 6) by
a jumper or switch. The status is then displayed like this:

Eaternal

s

Figure 15

Avoid switching the load to external operation while
running it in remote mode (interface card) or battery test!

Switching to external control can be done in any situation
(except setup menu active). Eventually active remote con-
trol or a running battery test are aborted and the control
location is set to ,local”.

Priorities

The analogue interface has priority over any other ope-
ration mode. Hereby the set value inputs are activated
and the set values for the load can only be adjusted from
external by means of an external voltage source (PLC,
0...10V application) or potentiometers. See table ,8.4 Pin
assignment of the analogue interface®) for an overview of
the inputs. Additionally, the control via the interface card
is blocked in this mode, but actual values can be read
with it (i.e. monitoring).

8.1

For pin assignment see ,8.4 Pin assignment of the ana-
logue interface®.

Important notes

Caution! The inputs are not protected against overvol-
tages. Higher voltage than specified in section 8.4 on any
input of the analogue interface may damage the device!

Please read and follow these instructions carefully:

- Before connecting the hardware (with a Sub-D plug)
which is used to control the analogue interface, wire
all necessary connections and check the hardware
for not supplying >10V respectively not more than the
specified value.

- The constant resistance regulation requires all four set
values (U, I, P, R) to be fed in. If it's not used, three set
values (U, | und P) are sufficient.

- Ifthe constant resistance regulation is not used, it has
to be deactivated by putting a jumper from Pin 12 (R-
active) to Pin 6 (DGND):

Pin 12 = Low = Resistance regulation inactive
Pin 12 = High = Resistance regulation active

- If resistance regulation is used, you can select the
resistance range before or while using the analogue
interface. Pin 13 (R-Range) is used to switch between
the two ranges:

Pin 13 = Low =Resistance range 2 is used
Pin 13 = High = Resistance range 1 is used (default)

- The input Rem-SB (Remote Standby, Pin 8) overlays
the pushbutton Input on/off(4). That means, that you
can switch the load input off or on with this pin at any
time (even if the load was not set to external control
via the analogue interface) and as long as this pin is
tied to OV (ground) the load input will be permanently
off and can not be set to on with the pushbutton Input
on/off(4) or via remote control by an interface card.

- The output VREF can be used to generate set values
for the set value inputs VSEL, CSEL, PSEL and RSEL.
For example: in case that only CC regulation is required,
the set value input VSEL has to be tied to 0V, PSEL
to VREF and CSEL can either be fed from an external
0...10V source or via a potentiometer (GND and VREF,
slider to CSEL). See also the table below.

- Adjustable rise/fall times and pulse widths like in the
Level A/B mode are not effective here. If a certain form
of amplitude-time-progression is favoured, it has to be
generated by an external function generator and fed in.

- The trigger input (Trigger In) has no function when
controlling the load via analogue interface (External
mode). That means that set value leaps have to be
generated with the signal that is fed in to the set value
inputs.

8.2 Example configurations

Here you can find a table with example configurations
for various single or combined regulation modes. It ap-
plies, that Pin 7 (Remote) always has to be pulled to
0V (DGnd) and Pin 12 (R-Active) only, if resistance
regulation is not used.

Explanation: it is not necessarily required to give a fixed
10V to any non-variable input. It can of course also be
a lower voltage in order to limit, for example, the power.
Best to tie the non-variable inputs to VREF respectively
to GND, if required.

<|lo|lw|=xmm]| =™

3 N N

LY LU LU B LU QLU S

3

Voltage regulation (CV) var. [10V]10V] - L
Current regulation (CC) OV [var. [10V]| - L
Power regulation (CP) 0V [10V] var. L
Resistance regulation (CR) | OV |10V |10V]|var.| H
Current & power (CC+CP) OV |var |var.| - L
Current & resistance (CC+CR) | OV |var. [10V|var.| H

Jvar.“ = variable set value of 0...10V, which can be, of course, pulsed
in order to emulate the Level A/B operation.

,H/L“ = High or Low, for level see table ,Pin assignment of the analogue
interface”
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8.3 Sample applications
Overview of the pins

AGnd RSEL
DGnd PSEL
Remote CSEL
Rem-SB VSEL
OVP/OT
Trigger In VMON
R-Range CMON
R-active VRef
Figure 16

Master-Slave operation, simulated

A true Master-Slave is not possible because the analo-
gue interface does not provide set value outputs. But the
monitor outputs CMON or, in some cases, even VMON of
the master can be used to control at least one of the four
set value inputs of one or multiple slave loads.

® Master

CMON

DGnd PSEL

Figure 17

Since there is no power monitor output, the PSEL input(s)
can'‘t be controlled by the master. But it could be directly
tied to VREF output or via a potentiometer, in order to
adjust the power between 0% and 100%. The inputs Re-
mote and R-active have to be tied to GND at the slave(s)
in order to activate the external control.

Input off

Figure 18 shows the wiring of the analogue interface for
remotely switching the input off. This feature can be used
anytime and does not require the activation of external
control by pin Remote. It can be combined with other
applications and can be realised by various contacts, like
transistors, relays, switches etc.

REM-SB

-

DGND

Figure 18

Switching to external control

Switching to external control is only required if the device
is going to be controlled by external analogue signals.
If using the simulated master-slave operation, only the
slave(s) have to be switched to external control. The
switch-over is realised with either a relay or a switch etc.

® ®

REMOTE

.

DGND

Figure 19

External control with current and power

The example in figure 20 shows potentiometers, one
each for the set value of power and current, which are
referenced to VREF (10V) and AGND. With this you can
arbitrarily adjust current and power between 0% and
100%. Voltage set value VSEL and signal R-active tied
to OV here for correct operation.

DGND

® ®

CSEL

AGND

/

4 PSEL
/

4

Figure 20
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®

External control with current only

DGND

®

AGND

Figure 21

Like in the example above, but only current adjustable.
The power is set to maximum.

8.4 Pin assignment of the analogue interface

Pin[Name Type? |Description Level Electrical specifications
1 |VSEL Al Set value for voltage 0...10V, corresponds to 0..100% of U nom Accuracy typically 0.1%
2 |CSEL Al Set value for current 0...10V, corresponds to 0..100% of | yom Input impedance Ri > 40k...100K
3 |PSEL Al Set value for power 0...10V, corresponds to 0..100% of P nom
4 |RSEL Al Set value for resistance 0...10V, corresponds to 0..100% of R nom
5 |AGND POT |Reference potential for analogue For VSEL, CSEL, PSEL, RSEL, VMON, CMON,
signals PMON and VREF
6 |DGND POT |Reference potential for digital signals For control and error signals
7 |Remote DI Selection internel / external External = LOW (U o, <1V) Urange =0 ...30V
Internal = HIGH (U g, > 4V) or open I Max = -1TmA at 5V
8 |Rem-SB |DI Load input on/off OFF = LOW (U oy <1V) U Low to High typ. = 3V
ON = HIGH (U g, > 4V) or open Sender: open collector against DGND
9 |VMON AO Actual value of voltage 0...10V correspond to 0..100% of U yom Accuracy typically 0.1% at | yax = +2mA
10 |CMON AO Istwert Strom 0...10V correspond to 0..100% of | yom Short-circuit-proof against AGND
11 |VREF AO Reference voltage 10V Accuracy typically 0.1% at | yax = +5mA
Short-circuit-proof against AGND
12 |R-active |DI Selection R=on / R=off ' R regulation = off = LOW (U o, <1V) U range =0 ...30V
R regulation = on = HIGH (U g, > 4V) or open [l yax = -1mMA at 5V
13 |R-Range |DI Select resistance range * Ryax = resistance range 2 = LOW (U 144, <1V) (U Low to High typ. = 3V
Ruax = resistance range 1 = HIGH (U g > 4V) [Sender: open collector against DGND
or open
14 |Trigger In |DI Trigger input 3 triggers A->B = LOW (U oy < 1V)
triggers B->A = HIGH (U g, >4V) or open
15|0T/OVP |DO Overtemperature/Overvoltage OT or OVP = HIGH (U yig, > 4V) Quasi open collector with pull-up against +15V
no OT or OVP = LOW (U o < 1V) At 15V at this output there will be max. +1.5mA
Short-circuit-proof against DGND
Receiver: U oy <1V, U yigh > 4V

2.

Al = Analogue input
DI = Digital input

DO = Digital output
AO = Analogue output

Note: positive currents flow out of the analogue interface and negative currents flow into.

! requires a resistance set value at RSEL

2 only for Level A/B operation, requires to be enabled in the setup menu

4 see technical specs
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9. Interface cards
General

The electronic load supports various interface cards. Al
are galvanically isolated up to 2000V.

The digital interface cards IF-R1(RS232), IF-C1(CAN)
and IF-U1(USB) support a uniform communication proto-
col. The IEE/GPIB card IF-G1 uses a text based protocol
according to the SCPI standard. All cards can be used
to monitor and control 1 to 30 units by a PC, whereas
the total number of devices using IEEE is limited to 16
by the bus standard.

Setup for the different cards

The cards require different setup parameters that need
to be configured at least once. They are described in
section ,7. Device configuration®.

Further information and technical specifications of the in-
terface cards can be found in their user instruction guide.

Specialties

The control of the electronic load via one of the interface
cards and the supplied LabView Vs follows the operating
conditions and nominal values of the device. Set values
are checked for plausibility and are corrected if necessary,
or forced to nominal values.

LabView

We provide ready-to-use LabView VIs for the interface
cards. These do not support all of the features of the
electronic load, but are constantly under development
and enhancement. New versions can be downloaded
from the download section of the EA web page (www.
elektroautomatik.de).

Programming in other environments

The implementation of the digital communication inter-
faces in other IDEs than LabView is generally possible.
The communication protocol follows no certain standard
and represents only the lowest level of the communica-
tion. At this level it provides lower safety against wrong
setup and wrong set values, which may lead to a misbe-
haviour of the addressed unit. A strict adherence of the
guidelines is mandatory.

Details about the communication protocol can be found
in the user instruction guide of the interface cards.

Application examples

The following figures show only some of many possible
applications when controlling one or multiple electronic
loads by a PC. The same applies for mixed configurations
with power supplies.

The configuration shown in figure 23 can also be used
for RS232 with the interface card IF-R1.

USBE Hub

Figure 22

O I

Figure 23
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10. Miscellaneous

10.1 Accessories and options

Note: Details about options and accessories are avaible
in seperate user guides.

Following accessories are optionally available:
a) USB-to-Analogue interface UTA12

Galvanically isolated remote control via USB (on PC side)
and the device internal analogue interface.

b) Digital interface cards

Pluggable and retrofittable, digital interface cards for USB,
RS232, CAN, GPIB/IEEE (SCPI only) or Ethernet/LAN
(SCPI) are available.

10.2 Firmware updates

If a firmware update becomes necessary, it can be done
by the user. Upon request, we supply a new firmware
version and an update tool for Windows, which will per-
form the update.

In order to do an update, either a card of type IF-R1, IF-
U1 or IF-E1 is required. Other interface card types will
not work for firmware updates.

Note: not all older firmwares can updated to the most
recent version, because it might be necessary to upgrade
the hardware too. Contact your supplier for details.
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