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1. T4 2. FARME
L1565 HIEL3000A F 81 1 T O s R 77 i, AE— 0 1 ESETER
ANIGANR P P P AR S O ORI . T sk 21 R
REhAEY, KPR DAZE KRR I IR
SRFLIE, FU SRR BT, GOk S
j%?'ﬁ_fz!xﬁlﬁ:l’ ﬁﬁ%H@H?ﬁé?ﬁ%ﬁﬂﬂﬁﬁ,ﬂéﬁﬁﬁwﬁﬁo E%%& 80/]\??{{" ﬁ/fﬁ%E@LCD
S BER, AR SR LT SR A B DU R
RO I HARHEAME R B E . BT RE oA, 2 AL
WL L, SO b i o Sy 2RI
e bR e

ETRER

) P — 42z 1 - B ) {50 ks A 7 S R A B R S8

W, EEAEEEW, 77 W BT i. WA RH

T E AT 454 PS9000/PSI9000 £ 41 M Y — e, sk

I 0 3 A R e e Az 1, ARz O e

PR IR 4%

AP S AL EE B ], 15 DA SR ER . PR b

AR NS SLbME,  HH A — AR ER U BRANGE S

ZUUHY R T B E T RE

BRI IR F 7= T B i PERE RO RIS, o sie Bl 7 ey

B 7S RN AT B A O RS, el AR A

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

T2 AV IR 2%

AT A I 0 R R KT T 5 RCAN—FE &k T

ME RS . ARCE LTRSS B — R SR TR KRR .

TEAE AT e 2T, P 5 USBRERD %%

P E, JREHZk4 G (BEZ) P20 . FIFHCANE,

T B E A DL RS, el e SN 2P CAN

Rk, AIZEEL3000A il Ik FtE 24 it bk 3 B A% 4

M, DLESHRE RN AR

FEIRE— K.

« 7£0...100%E % & U, I, P AT R

o DL B A [R] T H i 47 He i ik

- W HER LT (CAN, USB, RS232, IEEE/GPIB,
Ethernet/LAN)

o AhE R 1

o« PRLHVBEEE A FI Bk sh e, BTk SE (50us...100s
Z (B AT FA AT/ B [A] (30us...200ms 2 [A] 7]
D)

o PS4 160V&60A E{400V&25A, 400W I #,

« 5CANZR i3 % 1) Vector i £F

PRARAE PR 5E AT VE -
HE A FHEAT AR AV, AT — M B SE PR E AT R E
fH.

HEEER

IR 3a47 5

s 0.0V...999.0V

HERT

ALY 4075

¥ 0.00A...99.99A

WERERET

IR 407 %

SR, 0.0W...999.9W

EEESR

IR 4675

LS 0.0002...99.990Q
0.00...999.90

B (8] 7R

ST ] (A A P A U ) BN B FD s
H(HH:MM:SS) &R

i = 1s
L - 1s...99h:59m:59s (99:59:59)

AR R R DR AT I RRE AN E) £ Level A/
B AR T K e AN BT ). i R B A E .

FRIVEAR(E SIS HH ORI RAEUH .

\
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2.2 EBrEmESEMHE

EL3160-60A EL 3400-25A
EHBFHA
MINEE 115V/230V Al 115V/230vV W54
HINSRER 50/60Hz 50/60Hz
A NRES MO.63A MO .63A
HiRih
MINEBE Unon 160V 400V
MANE P, 400W 400W
BN oon 60A 25A
i3 EARIFHR R 1.1 * Uy 1.1 * Uy,
RERKBABE 180V 450V
B E
AEESEE 0..160V 0..400V
BIRGPEE 100mv 100mv
BT+ <0.1% of Upey <0.1% of Uyen
=Rk k|
BAESEE 0..60A 0..25A
BIRSYE 10mA 10mA
ok <0.2% of I, <0.2% of I
THEEH]
BESEE 0..400W 0..400W
BIRGYEE 0.1W 0.1W
FETRE *x <2% of Ppon <2% of P,
FE{E 4 I
AEESEE 1 0..10Q 0..40Q
BIRSPEER 10mQ 10mQ
FET B <FHETEH 2y, HREHET0.3% <PRAESEFE 2%, HRTEHERK0.3%
AEESEE 2 10..400Q 40..800Q
BIRSPEER 100mQ 100mQ
TR Bk <PHAETE 2, HRIERET0. 3% <PEAE O 2%, HmIEE0.3%
MSE
BT b FHFR TS B A (8] okk <50us <50us
KE FMEHER G2 EKTF FMEHIRR B2 AHEKE
BFE (BREhIRAE) 2ANEE{E, 50us..100s 2AE]F{E, 50us..100s
L F/ TR E ATiA, 30us---200ms AT, 30us:--200ms
FET Bk <10% <10%
il & S\ * VESNEBIK 4535 BT AT A VESNERIK T 453 BT AT A
it MR Th B8
(L5 H /TN /BIE R/ ThE /B
Bt R P F e BB R AR BR AT 3 LR BB [ AR BR AT i
BIR BB A E R B RS BB A HAE R B R 2
BIR 2 x 400NFH, WHER 2 x 40NFH, WHER
wEilEO*
W EE N 0...10VX$RZU / | / P / R (0...100%) 0...10VXfU / | / P / R (0...100%)
EEEAL PN ) 0...10VXHRZU / | (0...100%) 0...10VX+EZU / | (0...100%)
EHESH RER/SNEB, MIANFF/XK, R-HRI 107400 Q RER/SNER, MINTFF/X, R-1%3X 40/800Q
$HIRIESH HE/ iR HE/ SR
A SEBE SEBE
#%
Bl RIERUE IRIERR
NERE 0-::50° C 0---50° C
inF
BaTarihi N it RIER, REHEE BIE, REHEEE
RPN [FTEW, ARMIRLL R AT, ARERLLR
il 2 By H s JRER, 4RIRZL T T, ARaRLL R
HEED RIE#R, 158ISub—DIfEEE RITE, 1581Sub-D¥EEE
R~F WxHxD 240 x 120 x 300mm 240 x 120 x 300mm
£ 6kg 6kg
RS 35 320 200 35 320 201
FIFREOE CAN, USB, RS232, GPIB, Ethernet CAN, USB, RS232, GPIB, Ethernet

* XTFRABGESEET “8. HHLEO”

o ORI RE DROE SEBbRME S R E ) SRV IROR IR S, R 5EE BUE A .

2405 RRAUE E Jve 0l , REHEREEE N0 . 2%, B4 MBEME 200, TERIKSEPAME T REELS . 88A . . . 20. 12A [A].

ook b FHAD TS BB 8] E S FARFRE AT 10%. . . 90%FN90%. . . 10%Z i8] .

FRIAIEEIREM R IREEE A BEE,

. 09-06- E
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3. A

AR AR PR TE

e

Change set values/settings

Voltage
sealect

Fuse

Mains

3.1 HILE
BT e S
Two-line dot display
DC ELECTRONIC LOAD
EL 3160-60
Lewel H
&, HiEH
160V BOA 400W 400R
Mode Level Control Selaction Sedting
cP AB
}L;' _):_- cv CRim B Battary Input @
Mains swich H s o A 6 6
K1
el 158D 2R B S (R
Control type 15pole analogue interface
it AR BRSO B
Operation mode Select the value to adjust
3.2 RiLE
ST A 1 A
Sense input / Trigger output
© DOOD o By N
+S -5 Gnd Tr High Voltage!
i W o ‘1’- ’1’5 T -
- X N D G T
X K ] D GED G
e e (. ____xX N
D G D D G T
Jih b s —g——— Q] - ]
Card slot D G T D GED Ty
X N ] . X K
D GIND T (. ___xX X
D D TS D D TS
®$ T & & ™ @
\.
Kl 2
AUXGi 11 5| 537 1 B«
+S = TEIRIE A o (+)
-S = BRI N iy (<)
Gnd = fi & Hin 2 Hh i
Tr = i & 4t o
* thLevel A/B#EAERLEN (B E K BRI JT BMZ S I Y, ARRE N

+

_,_\ DCHi N3
= / DC Input

P L SR TR
Mains voltage
selector

R 22
Mains fuse

L A
Mains input

EL 3000 A %%
7 B T

\
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3.3 fRHe 4.6 FEHFHEAAERN

1 x T R ST SRR 5T y 7 RS 0 8 T 0
1 x EURUA A A 5 TN .

o WS G EA T ] S SEAB A, s, T

4. HEHKXER

41 FE/EE

AARAE VLIRS S T 25 0 A T B R T R Nt
R A i AR TEREAC L SRR AN 384, BRIAC
RS RAE T TS o SR AN SRR S 22 o U A A
FJRE S AR i B 7 i PR AB AR |

4.2 S5Fw®iEaYEZ/IE

APE Sl YRR R, DRI B AT R b A R O A R
. TN T2 ) 2 K 2R 4T W 2k i !

4.3 #%

A RSORT JE B3 R FL % AR R 18, CLORIIE R 4P 1744
ROR . EEFE A U T77) B 5 BRI iR e 2
/b20emiE ),  DAE AHE 2 S .

AR BRILARTRERAT SRS !

4.4 3RE]

EE RO i B AT RO AR

FTIAT b B T A IR BR AR, AT REA e I i
HERS . AR AS ™ dh 5 RO e 5 4 34T, &
WU FH P B AT ARAE AU

FUA 52t s Sa B RN R I ZR AN 53 4 RTREAT AH R ) 4E

REH DL BATRENR . B MATRENERZEAN RS (BHE
AN A7 380 AEARF R SR (KA BN 2 A B A D TR
1. 180°AHALALFEAE>0dB TR A S AF T, 2 FEHR T 5L
ARERE . IRIERRAE T AR Y B R — R AR,
o U R L A PR U (e L) -t S BUAH R L

BEASFEE PEA R TR IR B AR IE A, TR B RGN
B BSGE Ja AN 2 A AT Rt . 3 RAE T3
B N ELRR S A, EUHF, BRI
Z4i0] FH100uF 2

TR LR ER A AR YRR 2, Xt AT B L EAEAR AR H R I
BRI 15 T RIAR . R IR T 2D
i B A LS, A RERAG BOR R

ML (U1 HD

B0A T %
LA A )
Wl #=EL3160-60
60 M B
60A 1,35V
45 45A 0,97V
0 30A 0,63V
] 15A 0,32V
15
1 1 1 :
0,5 1 15 UV

B (U, LD

N 25A 713K,
Al %
R CSE ™
4.5 SEEEEN/ER, 25 I EEL3400-25
. /mTxT y
RSN 20 N
AP AT K LB RGO MU . BT, RPMA, g B
I . " 20A 074V
B, PR E B (R o RRA RN RVHR S 10 10A 038V
FE S @ = FE A DA 5 5A 0,18V
BonbE ERAE R J A “Input on/off” J4 4 BB EE ‘ ; ‘ >y
FUR 51 R, Bl 4 84 D MR R 4R 4 UG 408 o0 1 '
o PIEPESIRZE R X NAE A SR AN AR E ThBE, 7R
JE BB B o
. 00.00. € EL 3000 A %%l
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5. I
51 B

WA, R T A SRR, O, R
EERRAEA T, RS BB R O GO

5.2 S5WHERE

A5 FH B B 7= i 4 LR 26 5 T FLRHEE

FHL YR i A N IEC 3207 10AHH 2,  HLYRZEK1.5m, SR B
%4 3 x 0.75mm?2,

A7 i e A 5x20mm ) fR[8: 22 (M0.63A), A T AT %
B

5.3 HEiRMNin

B AR As P H N\ v o2 T 7= 5 JS T - 78 BE AL FH Bueschelddisk
oY 22 55 S [ S AT AT i R R . T B R R
FIIERARYE | A S B LR !

PR NG T FTo R 22 B . NI R PR TR
N B IR R T RS AR PR . I A, FEAIRTE
o5 FE Y T FEL BT, T 67 3R B AR 2 1) o 2 — A 1 AR B
2,

IR B ELAZR BB N IR « AT VO FEAE -
Hr25ALL R A% 2 x Tmm2 BE D 1 x 4mm?
EXP60ALL T =N 2 x 6mm2 B{ZE /> 1 x 16mm?
ST ERE GRlEL) .

P W
~
A IE:Eu.\

RIFRER ERAIHE K BEITA32A!

5.4 HEifititimAYEE
N RO, 5 R, RDR S — .
B! BHEP—AREE, SRR EIRIR (

W) MbimE R —IRET R EE. TN
Sl B !

5.5 AUXimF GEFZRG)

70 R SR £ 3% 3 Auxii T _E

AMETIR 5 B s (] 7k 2 (RAR 2R B K11V IR R B
B K 4 T I A - P 370 N A N AR DB R R
JE, AR5 BEAT AR N R

Zin T AMB MR S5 H— M AES . EZHES%
,‘,7'?.7.3 Level A/IB (Bkzh#afF) « &1 F il k155 14
Y

Tz IE AR M T R 3] 7 5 O T A1~ 51| 1A (+ S ) A 5
JE4 (- ) b o U B 42 80,2mm?2 = 2,5mm?, iy
LRGP E R LR

(+) BeMam R gE 5 1RIR (+) i im A E, (-) BNl 55
H(-)imfRiE, ENAIEES IR S,

5.6 1ZEOFIGHEE

N TS NI prive e S W NI B STt e 7 iy SEE A i S ey i
fLFrefmfEm. RTEORPNELZELRIESEET9, L
N MNP O R EAE R .
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6. 1RIE

WA SEH EA3APTH BIE TR

6.1 &

T CABAT o BE S R R . e R
NJR Bl B SEBRAE -

7~

AT

WETH, HIRAIA 7

ST N

HEEAIE RS

i W iR A

HIE

SR E IR ELL T it
Sl i (B
K 3
BRI FT S (CAIY) LT SRhRE559d, e 5 5 REEERR
A AT Eﬁlﬁi%ﬁﬁm%° ISR, BIEE  Overvoltage, OvertemperaturesiPower failfs 21575
IR ANE o BRUBPR IR BRI TRRAE . g,

BRPRFEAE . XN, RERRPRIR ORI, T 248
TR, = MRS & MBI 7R K

FERHL (A AR 160U T, RosStandby k%, I
U 7R S B R AR -

i 4
SR A T R S N S FR R AN [ (R4 AR AR U R
[LE

U =T e =

5
AR AR Al 1 R 5 B AR HIA L (Remote
mode) i} H BLIXE 0 N %5 . 7ERE U AT RE Level A, B
A1 AIB.

e
1L | —

6

External mode 3 AR R f 5 D& 5 BRI 1,
TE AR 20N AT FEARNU 15 e AT R T . PERE S W&
8. Bl O”

WA R R, 2 ipower fail (W) it
Z, R ERE N R R (0,.2.2 & A
ST “) , «HPlovervoltage (GF/E) .
KPR S ORI MG, H B R HERR 5 7 T E
Wazh. overtemperaturefit R Ry LA, &
HF R BRI, R1IE DA IR A 5 7 4TI
WS R —HE R T %L, EERFATHK. HK
FEF 5 R P AR ER O R 24401

K7

RS IR B S B BRI TR MIRE SR . WRp
NREHAS LI, A i R EA S T W e I LA s R
I

HAHIL “(gone)” IRAHHRE A Geffiih. PIEH “Input
on/off” 424 B2 K -1 1R SR B P SR G2 v X 45 B
Kk HUBAFABEHIIREEE, WEREHS
HEGMIX

FERSE R, DA REM-SBS| i+ 2low, HP
KIWHIN, JTREFIAREE R . HRE NN TR
M1, W< | shiiA AN “(gone)” IRAS .

Peon: # LGPIBE:I-RJE, At AiT4s AN W7 Hh i3 B 04
LORMMX NIE RS, B R R, AR
T EIRPE . B SCPIE A HHAT HAE, ALiRIE4b
T “(gone)” ARAS AL IR, TAXOUR BEIRAS iR .
ffi FEthernet-Ri, A2 iR EHFHRE(E .
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6.2 BIETH

Power

FHLEIT K Power (1)
I FA 4T IF 85 P e

4% % Mode (2)

FH T 1004 7= i R K 12 47 1 1 B A
o AN A T B AR 202 AH LRSI
— B SERRMEIA BB e, AR
M., X3, gzt
BB ERIES] (CCYNIBITIR A,

e (CPYRE R HIGE S 3
SHAL, HETIEAT IR R R E R BE . HE G
T & AR R N A5 W6, 6 Pk R <.

CR1or
CR400r

R IEIRrT S

cc TE I %

cv (ERER K

CcP (ERZIESL L

CRuor  FE1*Ji [ A E FH AT I 5
CReoor  {E2*Ji5 [ Py fE FH AT B

w REERE (U ES %

PR A S R A AR, 524 arig e s
KA A RTA #7 k7 5) BB p A%, tagbl I
R AT U ) R A .

FEa~: T HICV R ZC ] LUIXS 8 K AT I 7o X [e]
& T HE AICR#E 2,

Level Control .
AB i%#%:Level Control (3)
Battery

B
A Setup FRAE IEH#HA/ERIZ (AFIB), Jikipis
3 (AIB)-5 At A Ul 15 2 [a]
1T XA ESER—E
WM. ZEE, &bl fELevel A
diLevel B N i ANFFIU-HLE, 1-HL
W, P-IIREWEME. 4 Mode(2)iEH T — /N B f
X, HKeep setvaluesi# & Ano (JL&E1,,7. P2 ACE )
, WEESERNRIME. HLevel Control (3)i £ 3sn]
KA ERN, BRIE=E NA->BEE WB->A, K yix A
LR A RETF B

2B R P B 3 IR R e (T HR) B, 50T 18 (B b
it MBEBITHE, HKeep set values = yesi
i, BB E 2.

MRS A B U

A ¥z Level ARIBCEME, AHIREUEENZIA 2,
I BER T Ko

B e % Level BINBUEME, MHREERNZIERL,
FFREB L

A/B KA, Bom ket (R 247, Bt

Level AFIBIaE]#43) .

(@)

Battery SCPAIFE, BOE AR
R, Boh B EILAE B
A O (AR )

2T AR N R E S % 5 71.,,6.7 Level AR
Level Bifjfg A «.

Setup

Input on/off (4)f41

FH A B0 s T S g AE (B JF/5R%mA)
o IR E S Standby R T RoRBE o %
ANHIFTIT AT e DR e JR R BELAE . e i
R, BOE AR I REM-SB 51 IR 1E
THNHIE

FE RN OB S QR 4% AL, THIN b Bk Sk, AT
FIIF B A -

MER RN R b ERIREE . T A%, TR
HIEE RS B BUH R (R EA A RSN IRE), TR
WAL E TR,

TR AE T, BBy O REHI T, &A%
>3s, AR AE AR RAT EIONERIAE .

5.01LAE B R : 7E,Battery“ iz, JEIEWTZRRA, 1%
EiZ%H>3s, HEE A AAhTHE.

Input
on / off

Jie#llSelection (5)

KA1k 5. Selection (5)/f14 M E
XN BRI R — U R AR E SRR R — S
. FHEMOEN TR/ SH0T I E R (>).
IEFRNGT < Rt iy, T — ik — 47 — ik
U SR Sk AR ) R R A, TS ) FRIR B
{8, RIGRINFRE(EEE, KX .

W R I Sk R A B .

Selection

Jie4ll Setting (6)
HEHIEZ L £ Setting (B)f4E i B
¥ N 5 firthSelection (5) HEHI L (R B AL
(FEREN) .
Fifll: HEHLEL RGN, B L s
R GBI EE) . RIS LB s v
i1, PREEL B
S e B (R PR R, U A
CERRIRAE, LB LR 7 e L A 5

Setting

6.3 FIHREIR

AA R F IR FT RFT . FUERAT T a7 i AL R A4
&N T N T S

B R G A S H AT — eI, e B E BB E(EEL
W B Ja v e l, XERTKeep set values 115 & .
BRI BN AE S — R Bl S UG 2 K

EL 3000 A %%
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6.4 3TFinput on/of fFF X

¥ Finput on/off (4)f24H, BRI ANITIF, 7 ITHE A
frEge TR,

TR T, BN .

R A BT E s, @I D (pin = low)iY
LREM-SB“f#] 5| I m] 2 A% N » Wi 38 2 m g2
B, MARE AT HRN

HU TARRE, B, BE. THERAEPUT A X 4 Do2hr
ERETAC Yo SR

TR NSNS, R B Rsehr EE, RO E
G SERRE . AE EIB IR s AL, T 2R
ik,

GO ERAE A BOE 7T PR S e R T P AE . bt R EE
JEE e R, B B AR B R R 1 R ) (B
).

FEHLIRZS BN =5 M) BoRtn R .

6.5 ATREE

VER: AReE A Endk e A MR R e EA S BN,
WARER L E/ . .

HEE BRI B IRAExternal mode 5% Remote mode
S, WOEAE A RE Mk e AR

a) EFEZERATHRNLERE

7EA, B, AIBFiIBattery#/E1:0 T, il lig%: Selection (5)
EPEE T ) e fE -

R E R H (AT Setup) HRIEFAFREESH.
S, 71 WHEFR «,

b) AR EE

Z Wi HiSelection (5)i i 1)1 & {8 1 ] Setting (6)>kK
AR, RIFH: GEEHEFE AR, Ve BN hn sk b 1S ek P
TR o RIS L DU/ D U W e AR, PREE LUK R
g,

R R IA B B A I E RN RR, T e (H 4E+F
TEARBRAE, B2 LU TT M) iedl A e

E5! 5, 7ffLevel AIBRRT, Level ARIE(A&E
B IEE A TFHZEFLevel BAY! Level BRA[[E LiE
FZlLevel ABYE{E, TLevel AR [@ TiATZILevel B
RYE{E.

6.6 TFIZIAEER

T Mode (2)TH%E P 34 A BRE ME B R AR 20 . G 4R
A AT%k: CC, CV, CP 1 CR. ¥ HI g™ i Ja 421
FLSEEAEAT N

CC ZiBtE. i T A Th RS e . A AR
NN RO, FRRR e MR TE Ry, R B
VRBEHH . DR WEE A AR E M FETNR, Frim
BOKH . ThE RIS T Bt bR

Wik Keep set valuesZ4(#i 1% Aino, F3h## 2 CCH
B TR e R 2 AR FRE, BmBeEnN
0. Wik Zyes, (R R/ NI EM. HHEW.7.1 &
BIRH

CV RiRfEE. SErarty . mmm s e .
FEMRENT, EOR 2 B & Sh G A R ER, JA
HL T 2> AR I R IR, A RS RE S KT
ARE TR, A BETE B H AR PR -

Wk Keep set valuesZ 4 1% no, % FICVE )5,
AR HIRAI D) 2B H B WA . IR
yes, Or BB R/ NMOBOEE . TEIF .71 WERH

ER: CVIHEEARE S BN — . ik 1
I, S B B R A

ER: LCVIHBE AN B e Bk, EREEMHE
RS E N0 IHEECC, CPECREE F o (EiL
FE U7 A2 o

RFRLERIIEECT, AR R SOE (e e 1, (HA R
PR, FH 1R T AR U 4R

ShEBFE I (B 1) Bl R A8k m ok dh ik v
EMH, PRI A REFZIN AL, W RE SR IE# HICC, CPEL
CRIEAE, WK i AH B0V

CP Z4RtEDhR ., S nf Ty i M Th R g . et
BT S MBI R SOR RT BE 22 1) LI LA A& AR FE i A\ F
JE (P=U*) EAETR T D3 % A\ L R ORAR, TR
FL R I S AR PR, IASRER BT DA . [RI,

PR AR RO -

W Keep set valuesZ 44 % Ano, %2 CPREIZA]

¥R e VK E BARARE, DhERWEE N0, W2

yes, (R B B /N BOE E . TEIE I, 7.1 IKESEHR

CR RiRtEky. AGaaamAREEE. HR5E
HEHEBEARRER.

CRIF I R 45 7EMode(2) J1 5% ¥ 78 H v — 21 BH A v [l
WA TAE. P AR X TAE, RA =P
PRAB YO BRI . 7R LR B0 R AR BT, IR TR
WEH

AR N AN 2 f R BRI R, AT AR B
N FE AL (R= U /)RR UR R J5 1 BRAE . G 5
O\ EL R R AR T A 4 N R I A T A PR LA, JUIA AN 211
BIGHIHAE . R, BRAEEE . SN B & 1A
F 1 36 DL LI AT TS R 1 D) 3058 I fh A PR Th 2, PRTh 2
WG o IXFE AN AR BT S5 (0 BEAE .

Wk Keep set valuesZ%#i 1% Ano, % ZCREIA M
HBHPT. MM B e H K E B ME. i tyes,
A RSN E . VEB L. 7.1 WER «,
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XFrEm CN
6.7 Level AfALevel BHY{EH 6.7.3 Level A/B (BkEmNi®lE)
N EAEE A AFIBII A B e HA G i, 1 HAFB

Level AflLevel BRI 4H AN ] (1) ] ARG e () 1 e {8, DA
=k — & EE &M . il Level Control (3)it £ 4% F
BlFEA,  BE IE I kRS N AR 1 AR 4, 8%
H H Bl (AIBE)

AFIBHAE X R4 AL A IS W e (. B2 ik
SEAEXT RE AR, Bian: fECPELETR, #&n] LT 1)
RIWAREE, EMIZ BT, PERSH.
i FHABEL AT (I.6.7.3) , & [FJARIBIY) AT fik 6 (EP:
Fk b ey 18)) BEAT A B . X PR AR e E, HoEmk
FUABKRER R, RFH ABER R, BB (B4%) DL
AFIBRY T AR ik 56 M AN R IR o X et v 58 Frig i S 25 B
2%f: A=10ms, B =90ms, 73H100ms(= 10Hz)H [f]
Br10% 5. L.

6.7.1 Level A

fiLevel Control(3)ik #5343 Level A“J5, Level AR
BOEEMEE . X RE Y ERFREAD ZRemote mode
g External modeff 4/ A AR, #%Level A5, Bt
F&EIRLevel A, 4iiiE e RER B e E 5L HE—
ik (=>), FORAISLEIBOR T . BoE A ] E L Selec-
tion(5)i 2, FiSetting(6)5 tr. WHFLL 15 5 i ] i Bk
FAEMAN AT . 2561 EERER T BRMmshER
Ark, ONBHPTR e E R A PR T AR, EE
EERBE S N LA EANE . LT IE9.

B # 4 e ZLevel B, AIB 5 Battery test, Z<fiz{
TR EE R A EXREA SN B Keep set
valuesZ i 1 hno (L “7.1 ERHR” ) MiAEH X
SR T o BV e A 2 iR A FT s A7 ) AR Uk 2 2
ARG (W, “6.6 Tk iR ).

Level ARLZU T Tk nld i 82 O e = s, LUER
FEhEAE—FEFEHI A A .

i pmmiialE, YAk fErLevel Control B4 &
R, MR WETE M, FRGPIBHE: M RIF-G14k.

6.7.2 Level B

FlLevel Control(3)it4% #3445, Level B“j5, Level B
[PV e AE S « XM S Level AR FIHEAE—FF.
Level Bz fak nd i 2 O e 2= d g2,  LUES
FEhEAE— R HI A AT .

i EmiaE, YTk Level Controlis B # &
R HIRAWRHTH I, FRGPIBH: L RIF-G14h,

B 10. 5 ik 55 8 5 I Level AIBEEE

H AT K 8 AN ] F 60 Rk i I e U B AE A
FIBIH] ) e (BB, HIH B TF/ R TR R . bk sh
YERGE & N B TN ke . =82, fECVEL
XF, REMESZEm, mleReErErs. #
HIEZH K112,

AR FEXT AR B . Bk FE SR e — /N TR Bt &
RFE— IR/, IKkTE/E50ps...100sE A, Ml
%100us...200s /i [A]BE,  %f 2 10kHz...0.005HZAi# B

EE: ROVPEPF(IRHE)N I 5 6. 147 “IREEPIZE” )
—FE B IR B 2R LR SR . T H N R
BRI IESE 7 AT R -

External trigger

DA firh 2 B N (R 400425 11 ) S BLA S BIA] F 40 350 2 6 U 76
Level AIBIER N A BEPAT . il KA N L TESE AL E T
FIF Trigger mode(X. “7. F= L E” Y¥i%. BIAKE
ANinternal. % Aexternal J& ] il & i A 4T AFIB
EY LI

SIS U B S PR B IS TRIATS SRAG 28, AL Kk 5 0 ik A5
SRUE, MRGE ST . BETBANITE,
HRIESF “8. HREOT

WA b R AEIE AT, AFIB A ki s T) gl AN s R
Al EBon RN, Ext. trigge “IRE.

Selection(5) jigdll ] T A GBI E M, Akt fa),
M Setting(6) N2 EA1. bt b ERTFRARBIZ:
(L ek (£ Pl IR 2 3 e N B S E A K E N TR TS
(=>)o WKBHERAER TR R AT . Level ARIBIK TP
A, ANAT R E . B LLAvalue/Atimeks 20 24 54 s
KN, WE101100A/20ms.

REFHABATIT, Level AIBEAERITT 4.
BT WIS 7

Level A

Level B

B

B R i ¢ 2

L
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CN

N\

FEE: Level AIBIEIERZ Fi& i F4): Level ART &1
WTUEA A T2 FLevel BH. AU A ¥5AE il £B, 4
B L EA. WIELHLevel ALF G NGEW 1, AIFE L4
A FLevel BHIHH A -

A B (I 7
Level Ay P—-<t-———"—""""—"—-
Level B i i —
< bl-‘. e ’
AR BUGH
AT ] f B

Kl 12

BB 28R T #E E (U, 1, P R) , ATk 58 AR AR 4R
AL o THFEIS A W] i, (HAFIBEARSE .
USRI B I T BEZE by, K ER AT A5 5 B BAR U5 I
AR B2 — AR E . 25— AL PRARAL 165
H TKHZ 3R Bk Eh 2 s i N = 2 AT e A A 35X
WO FAR 2 264, LEan st Qs 0 TR AR I 8], iy i 2
1], SERRZ P TEE -

TERKENERAERT, LR —Ekah AR RO s EAVE
ek, BEEANTTEE . BT PASERR{E R BELA>=1s IRk (] &
7~ (ARIB), HTEHUEA Reuf et . (HRSEPMEAEN
PRI AR BN (R 22AD) o T R m] X s
Bl EENMPA ISR, DAHDIZR TLevel A
B, WOATAE TR BT B TA] A A

6.7.4 F/B&RT )

AR BRI RS AR AR, TR E—AME, WEM0
o F[7E30ys...200msyE [l RFLER T . D i fEusEmsil
Bl RZERKN+10%.

i (8] PLAvalue/timetg A4 Fe i 2 R . 244 ABE(E
WNA0A, BAN20A, 7E100msi 8] P 7= A2 20 A FL I K
A5, T 5ER20A/100ms. it deltafti A AT .

FEE: AFIBHTHK 75 46 28 K F FH/BERT IE, 25 Bk T s
SV G = BTG . 250 ARIBHIIR 5 245~
100ms, 77 100msHI /[ 1 5] 7200ms i 5] B =4 — 4~
. LA RERL A B N, LA BE 7 11 EIR
B o

P 13, s ] (OB T B H bl X A

6.8 HBNXIELR
Nz

Battery t sfa ot R BEAT I G0, K A b I B ok b,
XL E SCYEMB O . BT R, oS R T ],
SRR THAE R B DLAH S R R o FL IS i 4% AT AT R I —
A2 AIUIoWHI R, By 1k it i 3 AR 5 1 2 D>
— o WERMGE R B IR,  SOAm A H B9,
THI AR 25 0E . A FR g AR . R PR K T LT
J, KA BETT 45 -

AR

AT FEAT AT 43 B8 5O B A=, B IEAE IS AT AT DL
ZERAE ] E AN, BT SR AIARE.

(Ed:i]

DR BRI e 2 A 0 T gk A T AR s e () R T
RIE2: K FUIowt [l . FiiSelection(5)ik & % & .
Setting(6) 117, ToR#s UM 4 FH(HH:MM:SS)[)
R E R BiFA], DLAR BT BRI R R

T EAh{E

G 5G/INI AR (R ERL PR AT ) 2 B S PR R DA ) A N LA )1
Y){F 3Fe UA B FH B[] 1 - 530 oH R

Frea/Ei=/Z MR

% FInput on/off(4)#%EHF 46K, 100/ e 5451k, BX
2 H I L AR T R R PR T4 1E . Fi 4% Input on/off(4)
YA B, PR L4k 4k . @it Level Control(3)i%
P sy MR 0 e B Level AIB B¢ Setup, I
Mode(2)% 45 1A~ [7] it 18 A e v ik 52 T B 1]
JEE: IS T S 5 G (REMOTE
g = %), Wil spiul. SMERGEE,  “Level Con-
trol” JFXA4F “Battery” &, Wit X EHHFLE. I
[E] FIANE #% 2 -

EE: WHiMode(2) % T, ik el F A AT
VI BT B 18 (R 1 R BRI DU I
1E. [KilkKeep set values 7F I %54

K325 T — A (— 3k 2400W AL 5 (1) £ 38%) 15 £ 100A M) FEL AL
B+, FARIIECDAEIEE.

X F 0t B RAYIR R

A7 i PR SR I ) AN AERA A o SRS I 1) 5 S PR AR I
{22 BRI 1270
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6.9 LRiniTH| XK ENF

PR DX 3 4R P A R X 3k, XA AT REAE P AR £ (
F LG, nRgE AR O () Bl 0 R
(%) o NP7 L P — R AN X 3807 1) 4 38458 110 %
B sy . EAw R

MR OB s i, Bps nes =, Fah#iilm
o BRI S B v R Y, AN o] B O o0 e
BRI . WRIEREEIT RN s sz, &
PRSP E W, R A aeid s A . A TR
W h m i _EaE AT IEAE, s R A,
XA FHA “local” « £E “local” JIRAS T ka8 feid
PR B EY (R g .

6.10 EREXFNFHEAIERE

Z M IR, HUARRE ST . B, FFBE
A HEI R . WH P /= B i .
FREERAERS, BRI a0 (B al s ) X I
B BT P2 S U, L PRIRTE T A R B, ATk 31
Y B R AR

EE! KRR AR ER! Bl s

— —
=1

7.

K

7 UL

EL 3000 A %7 §
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\
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1. FFobilE

7.1 KEFES

B T piat, X AEH Level(3)ik #4331 1 % B 3¢
B, MR T BB, AT IER 1 kR
BORBIARE 22NN RS ER—RINSH. XS
# ]ty Selection(5)i% 5 I Hi Setting(6) % . TonBEA
AN =R REAEZ S5, BoRbiE—1TiE
—B BRI RS, W IF-U1

ITF=11CLisRS

I 14
P AT R HiSelection(5)ik iE (A S8, X%
O 2 SR e LR AN A

AT E:

Trigger mode

nli%i% E: internal, external
JEF: P

filkE: € L Level AIBERIEARL T FZ M AR BIE] 238 (1) fish &
fEE5RE A3 H>7 M A (internal) , B2 il & 3\ B
(external) i i -
Keep set values
Ak E: yes, no
JEF: P

fife ke yes 5E SCH IR (1) 8 A 75 B S 4 i gt (R
B (IL,.6.6 LA “), nojE ke E e ik
[N PSVY 2SR5 NN
Device node
R E: 1..30
BT Ok

A SO s (B ) DG R & £ & 6
BIEAT X A IERRIE R . 30N ATk Bk, Wl
ot EHENEHS0E M. EELARA T, WICANIL
GPIB, &Ml R GEIR TIiEEM AR K —IK.

CAN Baud rate

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

BRINEE: 100kBd

J&F: CANFZII-RIF-C1

fifRE: DU CANEZRILAMESE . AR CANRIER LA
Ra2%, (A2 B B IR AR R RS, DN
S PR AT 7 8 A P AR R] 10 2T

CAN ID System (H5.01 [ FiRAA )
Hi%E ¥ E: normal, Vector
RN E: normal

J&F: CAN#EIIRIF-C1

R ARWE L IERES ST H2M D normal
CAN IDA%;, it 5CANIDASG R, HENFHH3N
IDff]Vector & 4t. iEHnormal £4:, iDevicel, nodefl
Relocatable ID (L H-RE W ERHHEAFD BE6
WLEIE#2/MD. iEFEVector &4t 7= dh 2 i3 41~CAN M
FEARID AT FFaf, EEADIEE A IG. 0...2047)

ZRNEE: internal

Ejﬂkﬁﬁ no

WA U BE . A — AN IDAE N HEID, & X+ H
BEAEAID,

Fon: R#Fnormal 2iVector it e, JFIHIHIZS#th &,
CAN Relocatable ID

AfREME R E: 0...31

BAKE: 0

J&F: CAN#ZHRIF-C1

fRRE: AR E e S CAN IDFT AL (7] 7 52 f7) Ho ik
Bt BT RE L5 BIESBIARMCANE AR M . 2441
Bl T 5 5 R R e ks, XA RES B —A M
[) M ik P 2R AR FE Ak, 85 mT DK X N kb it 2 SCRID(
A ENIIDIZES) B 3 — bk B, X EERAS S 1
7. KfEFICANEF, g EA32 x 304N AT REA S L
BN AWEZID)

CAN Base ID (E5.01[EFiAA )

Al E : 0x000 (0000) ... 0X7FC (2044)

BRIABE: 0x000 (0000)

J&T: CAN#:RIF-C1

R ARE N H3NDICAN IDZS (W L HICAN
IDA SR ) T EAID, it s a8 Erix3AD,

ikiZ & Gt e 5 Vector A4 A AT IE ICANEUE #E (*.dbe)3f
Ko FEATENAM BT, B35 B SH5m8EE
1Vector R4 1) .

#8~: HAUEEE TCAN ID System: Vector (41 Fit) J&
T IZ B,

CAN Broadcast ID (H5.01 & iR A4 H)

A[E ¥ E . 0x000 (0000) ... OX7FF (2047)

BRINIXE: OX7FF (2047)

J&T: CAN$#ZHKIF-C1

il Be: | #EIDSEVector IDRG I —44MND. i@ HT—
IRYEZG B2 E IR 2 G k) #EH B . #zIDIE )
P IR TAE, PATHEIMTE S, ik Bi. FH
1ZID, HRE A% B e BUUE, AR .

8~ HAUEEE TCAN ID System: Vector (41 L) J&
FHIZRE .

CAN Bus terminate

AliE%E: yes, no

BNEE: yes (H5.01EFMRAT ) , HE W Ano
J&T: CANEZOKIF-C1

B 3 LCANHZ O+ i o 2k 8ot HLBH & TAE IS 2%
TAE. HA Y45 A TCANGMZ Rin it 4 2., Kitks
Bt Ayes, HBHTAE, #WAnol ATAE. ani A
{5 FHIX AN THRE 1T A 25 S 28 2% i 22 65 — 4 e WL PHL, 15 25
PRAWE % ANno.

RS232 Baud rate

Ak E : 9600 Bd, 19200 Bd, 38400 Bd, 57600 Bd
RN E: 57600 Bd

J&T: RS232#:1FKIF-R1

fRERE: fHH HE4TRS2328: O KIF-R1K, i 47 50E
AR 4 F YRR 2R (R ) o Bf R HB R 1 23 4 — i LAAH )
PR AR
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AR CN
8. FEHIIEQO « VREF4 3 F T4 i VSEL,CSEL, PSEL HIRSEL % 5
2 . 2561 WRAFTECCHIEHRNL, VSELEEHA

R Oy — AT b Ja TR 7 150 51 ALK Sub-D
{EE, TR EIANREEE (W PRI, JPR, 4k
FLAR ) A% AT D B A e LT RE

AR EINRIEHI LUEERARLED . FEE—B
2 (U FFR) 751 B GRF2) F1E 65| f (Fh) Z (8. T
A TR NN

K 15

% e

FEEAPL 42 11 O e AT A B E A AR AR SR . R ¢ s i
AW RSN, RA@ETINEHEIFEPLC, 0...10V R ) EkA]
W ELAL A AR B e . Wk “8.4 Bz
B 5| AT B S5 N i

T ANE AR R PR I D Rk T ], ErE e

WA E A0V, il 0-10V A al AT i B A7 2% (GND
MVREF, #3HX 2 CSEL)4PSEL, VREFAICSEL
g, IR

« Level A/BHLZ T AT/ RIS ) A 98 BRI 2R 2% i

TR 15 30 B R S PR — i (AR, A
BRBUR A B RN

o FEREADHE O 45 ) 85 X (External mode) T il & 4 A G
Ihfg. BYHAE i N BEE BN I 1005 5 s A e (E
BRAE

8.2 EEZM

TR T 2R —EH G BRI E . IR E
RRAEEN, LIEET3IHE (Zi2) FE12515 (
LF2) R R IEHIEIOV.

e AR XRMEATIE E S A S fe 10V B E k. T LA
T —5i, HEan s (ERRAITh R . FROCAE . AR
B, BRI [ E i\ i ] 2 FIVREF 2 GND .

EHCSEBRE (BP . B o slalalzal=
sl @ m|m| o8

8.1 FEIER 3
VRS 8.4 B 114 31 B4 1 3. Eﬂ@ﬁg (CV) S 103\{/ 1ov] - 1L
PR BRI GRY, REEE  y e% (CC) v ueffovl - L L
H . 7 8,425 1R L FT AR 51 202 1 2h% 4 (CP) OV L1V im2) - 1 L
‘ comm e T BEL{E 1% (CR) ov [1ov[1ov|w| H
AR B SE R F1) i B I8 5 HL FIDR (CC+CP) ov | [ - L
o EREEHIE LR DM CESub-DIESk) BT, T iE HIRAIEH{E (CC+CR) oV | 10V |3 | H

e L EREL, KRR R ER AT var = 010V uE ., felks bUER Level A/BHE (k.

SEE>10V. JHIL® = High 5% Low, Z5240 I, “ Bl 1151 4G 2.

o {HFHHTA BB R N AT 441 38 (U LPR), THA

ERAR L, =B EE (ULP)RIE S,

s BRIANWE T, EHTAEEA T ECERESE] D InEA

F=I, MNAEE125| ] (R-active) £ 565 i (DGND) [a]

E— B2k 15 % IhRE -

Pin 12 = Low = ¥y& BEL T iM 4

Pin 12 = High = 12 FH B 1 %

o QSR FHBHPTIR AR, 754 AR SR O A el A 1) a4 B

fHvERl. 135] i (R-Range) -1 7£ i 4H Vi [l 1m) 4% 4«

Pin 13 = Low = {# I BRL{ 55 612

Pin 13 = High = {8 F FEAE YE L1 (BRIN)
« Rem-SB#i A iy GEFERFAL, 5] #18) L 5t T Input on/

off(4)44l. =T & ny{d A 5] JHAE AT AT i ] 5% b

Sk g (RN A @ LT 0K 6 3R 2815 B oAb

H) ., RERG] I & TV, fakasin A K A N5 Bk

&, WM Input on/off(4) %51 BfE 1R iz 72 4%

GEAARE
?}é’gﬁ%’fﬁ” § E EI58 - 09-09-2013 17
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8.3 Iz FZEI
Z 5| BIHR

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

& 16

R E — S HIRME
FOERERHURIE R AT RESEELY, OB AR
BUEER o (R LB AL % HHCMONE
EVMONHE AT sk Az ] — 5 22 5 4 Bh S s i) DU 2 B0 E
AT 1 —4L

®

@® Master

@ @® Slave

DGnd PSEL

K17

RN R s, PSELH AARE i 3 7 4k 28k %
Hilo AT S B4 TVREF# H 8l i o7 i H 47 28 [
&, MIMTE0%ZE100% A7 . RemotefR-active¥i
N HIDAZE AR AE AL GNDI |, AT B Sh s .

HINKH

P18 7 1 BRI I e ROk ATy RO ADLE 2R I . it
TiRe I BERAE A, A7 FIRemote 5| i E 24142, wlidid
BROAFERRAE, =M, 4edas, PRSI HE
JS7 PR e B A A . FR OO A, A0 RS e S (
WAEERD BRI, WA AT, BE SRV
R BT I 4 i -

REM-SB DGND
18

SMERR AYEE IR

B 2 A 7 oy B R AN AULS 5 3 1 A7
Ko IRAE BT RALERAE, WA BRI e 3 4
PR IQEI AT o e i o A o % BT SRS B

ER WA BUEE, WIHBDEERRSE, RN
PEHHAE 18 . BOE (H AT 100% L 2 5] 4.

-

REMOTE DGND
19
M EIANIIR

K20 9451 5~ 27 x5 N VREF (10V) ATAGND F 1y 2 71 HL it
B E AT A A% . I X B B S AT E0% 2100%
Z AR

DGND

®

% 20
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BRI

CN

HIMZRR

o BG4, HRGHRTRATE. DhRE R

DGND

® ®

AGND
10k

4

Kl 21

8.4 RIEAOZSIBIS AR

SB[ 2 R KA R Bz BS I

1 |VSEL Al HEREE 0-++10V, XFRZ0.. 100%H9U yon B HREMER 0,1%

2 [CSEL Al BRI EE 0+-+10V, XFRZ0. . 100%H91 yom MINFEHT Ri > 40k---100K

3 |PSEL Al WRILEE 0-++10V, SFRZ0.. 100%HIP yop

4 [RSEL Al PRI EE 0+++10V, XFRZ0. . 100%HIR yop

5 [AGND POT |#&HlES&EHEN $+XFVSEL, CSEL, PSEL, RSEL, VMON, CMON,

PMON, VREF

DGND POT |#FES8£B

SEAHEHRIFEIRIES

7 |Remote |DI RER/ SN ERIE IR SMER = LOW (U |, <TV) UsERE = 0 ---30V
RER = HIGH (U i, > 4V) SUBRFF | yex = —TmA (5VET)
8 [Rem-SB DI |SAHIAT/% %= LOW (U, <1V) U Low to High typ. = 3V
FF = HIGH (U g > 4V) SERFF Ki%F%: SHRIIDGND
9 [VMON (A0 |&frmEfE 0++-10V, XFE0. . 100%H9U yon B . = H2mART, ST ELANE R0, 1%
10 |ICMON  |AO  |SCFREERME 0+++10V, XFR0.. 100%HT | yon STAGNDER 2% Bt A5 (R 3P I &
1 [VREF  |AO |5E8E 10v 1, = +5nART, FETREEEEIE R0, 1%

X AGNDR B Bt 5 (R 7 T BE

12 |R-active |DI 3% R=on / R=off ' |R VA% = X = LOW (U, <1V)
R VH%E = FF = HIGH Uy, > 4V) SKEFF

USEREl = 0 =30V
| e = —1mA  (5VET)

F OT 3¢ OVP = LOW (U, < 1V)

13 |R-Range |DI EIEmEESEE Rux = PRIESEE 2 = LOW (U, <1V) U Low to High typ. = 3V
Ruox = PAMESERE 1 = HIGH (U, > 4V) TRERFF  [%XEE: SEEIRXIDEND
14 |Trigger In |DI B HN® & 2E A>B = LOW (U, < 1V)
A& EE B-OA = HIGH (Uyg, >4V) SRERTF
15 |[OT/OVP |DO [5tiE8/id/E OT B OVP = HIGH (Uyy, > 4V) HEHE LR ZEH5Y

MR R 1 SVEDIE &R A+, SmAERR
FDGNDIAT BR BT A R 3P I AE
PR U oy <1V, U g > 4V

= &3 MNEBUEOREERER, BARST.

Al = BRI

DI = HFMA ' RSELIMEER E— MBI EE
DO = HFHt ° R§tflevel A/B BRIEER, EXREREREARA
A0 = I ¢ BRI

L

>m
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HE CN
9. #¥EOF 10.2 EMEE#H

W ES T, P EH ORI 5. #%IRE P FR,
AR AT SR 0 PR A FIWindows R 45 AR RIH T
e N HH T A,
RH T ARSI R,

IF-R1(RS232), IF-C1(CAN) il IF-U1(USB) #'7 K k¥
i@, |EEE/GPIBRIF-GUIRHESCPIFRHES 3
AP BT X Ee R e G R M A i 1 2130 15 11 2,
7%, (B2 HIEEEH R ged= i 2155148
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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
efficient devices which offer a big variety of interesting
features at a small form factor. Besides the common func-
tionality 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, remotely controlled systems
is made easy by using one of the interface cards. Their
configuration is intuitive and is done at the device. The
electronic loads can also be controlled and monitored via
the additional analogue interface socket at the rear side,
as well as 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.

Digital control and the retrofittable interface card strongly
simplify the connection to professional, industrial bus sys-
tems like CAN. Almost all features of the single systems
are contained. With USB you can plug and use up to four
(or more) devices to a standard PC without the need of
additional hardware. With CAN you can implement the
devices into existing CAN bus systems without the need to
reconfigure the whole bus. Address range and transmis-
sions speed can be selected for the particular EL3000A
unit to meet the given requirements.

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 adjust-
able pulse widths of 50us...100s with duty cycle, and
adjustable rise/fall time of 30us...200ms

+ 160V at 60A or 400V at 25A and 400W
- Vector software compatible CAN system

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...999.0vV

Resolution:
Formats:

Display of current values

3 or 4 digits
0.00A...99.99A

Resolution:
Formats:

Display of power values
4 digits
0.0W...999.9W

Resolution:
Formats:

Display of resistance values

Resolution: 4 digits
Formats: 0.00Q...99.99Q
0.0Q...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.

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 1,5, 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% Of lpom

0...25A
10mA
<0.2% 0f 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...10V forU/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

Outputs Reference voltage Reference voltage
Cooling

Type Temperature controlled fans Temperature controlled fans

Ambient temperature 0...50°C 0...50°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 Front view

Zweizeiliges Punktedisplay
Two-line dof display

DC ELECTRONIC LOAD
EL 3160-60

+

160V 60A 400W 400R

Mode Level Control Seldection
cy £k CRuR B s Battery Input /—-\

on [ off

® oy = O@)

Power
I
Netzschalter
Mains switch (0]

Figure 1
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

S

_J_\ DC-Eingang

DC Input

EL 3000 A Series

Y == o
* :’:
el tEAuxA Motkaga
select Spannungs-
wahlschalter
+S -5 G[‘ld Tr High Voltage! - a “ Mains voltage
7 ". ’ { ‘ / ‘ selector
Card 4 [ ] - - [ ] - -
® o G G D IS SIS L
- [ F. §- ] D GEEED GEEED -
X X ] X X ] _ )
el — CGEEED GEEED GEED PEEeIY
GEEED GEEED GEEED ——— e a== mEdles
L r KX ] D GEEED TEEED
(. X X ] L X K ]
L ¥ X D IS GEEED
X X ] D G I
Kartensteckplatz ¥ X ] D D GEEED
Gard slot -~ —— a @ = ~ Netzeingang
’.' ‘ | ‘ | ' Mains 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\ Date: 09-09-2013 27




About the device

EN

N\

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 volt-
ages. 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
switched 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
acknowledged by using the ,Input on/off* button or pin
REM-SB of the analogue interface (while in remote con-
trol) or read out via didital interface by a command. An
internal error buffer stores up to three different alarms

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 regula-
tion instability may occur. This instability is caused if the
complete system (feeding source and electronic load) has
too little phase and gain margin at certain frequencies.
180° phase shift at > 0dB amplification fulfills the condi-
tion 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
inductive or inductive-capacitive.

The instability is not caused by a malfunction of the
load, but by the behaviour of the complete system. An
improvement 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 1pF, 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)

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

Resistance regulation (U, /I. ratio)

in"lin

Iin/A‘ 25A load
25

2 Measurings EL3400-25

15 Current Voltage
25A 0,95V
10 20A 0,74V
10A 0,36V
5 5A 0,18V
1 1 1 >
0,5 1 1,5 u. v
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5. Installation

5.1

After receipt, the unit has to be checked for signs of physi-
cal damage. If any damage can be found, the unit may
not be operated. Also contact your dealer immediately.

Visual check

5.2 Mains connection

The mains connection is done with the included mains
cord.

The plug is a 10A mains plug as IEC 320 version. The
mains cord has a length of about 1.5m and a cross sec-
tion of 3 x 0.75mm?.

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

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

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

/\ Attention!

Max. current via the 4mm safety plug
contacts 32A!

5.4 Grounding the DC input

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!

5.5 Terminal AUX (remote sense)
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 con-
sumer, the load can measure the voltage at the source
via the remote sense input poles at the terminal AUX and
regulates accordingly.

The terminal furthermore 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)®.

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)®.

5.6

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

EL 3000 A Series
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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

Alarm management

The signals Overvoltage, Overtemperature or Power
fail indicate the presence of an alarm situation.

A power fail alarm occurs if the mains input voltage is too
low. An overvoltage alarm is indicated if the overvoltage
limit for the DC input has been exceeded (see ,2.2 Device
specific data“ for the limit).

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

Istwert Leistung
Actual value for power

Istwert Spannung
Actual value for voltage

Indkator Regelungsart 2
Indicator regulation mods Istwert Widerstand
Actual value for resistance
Istwert Strom

Actual value for current

Unterspannungsschwelle
Under voltage threshold

Beispielanzeige Batterietestmodus
Example display of battery test mode

aktueller Sollwert
active set value

entnommene Kapazitat
consumed capacity

Zeitzahlung
Time counter

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 dif-
ferent 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.

Sal  mods

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®.

Both alarms switch the load input off. After removal of the
cause it can be put online again. An overtemperature
alarm occurs on internal overheating of the device and
will temporarily switch off the DC input, until the power
stage has cooled down again.

Alarm indications remain in the display until acknowl-
edged. The purpose is to inform the user that an alarm
is either active or already gone. Example:

ok 1

Figure 7

An active alarm has priority over a gone alarm. If two alarms
are active, then overvoltage has priority over overtempera-
ture and this one over power fail in the display.

Only alarms with status ,(gone)“ can be acknowledged.
Acknowledging is either done with the pushbutton ,Input
on/off or by reading the internal alarm buffer via a digital
interface card. The buffer is cleared after reading, if no
alarm is currently active.

In analogue remote control, alarms also have to be ac-
knowledged by pulling pin REM-SB to low, i.e. switching
the input off. If the input is already off while the alarm
occurs, it will automatically acknowledge an alarm with
status ,(gone)“.

Note: with interface card GPIB plugged, the internal alarm
buffer is continuously read by the card and will thus au-
tomatically acknowledge gone errors, so these are not
displayed anymore. Via SCPI command, errors with status
,(gone)“ are not returned, only active errors. When using
an Ethernet card, alarms like these are not returned at all.
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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. As soon
as actual values reach set values,
the regulation mode changes. This
can, for example, lead to a dominance of the constant
power control (CP), even if the constant current control
(CC) is set as active mode. The currently active regula-
tion mode is indicated in the display. More about the
different regulation modes in section ,6.6 Preselecting
the regulation mode*.

CR10r
CC CRa4oor

Following regulation modes are selectable:

cC Constant current regulation

cv Constant voltage regulation

CP Constant power regulation

CRu1or Constant resistance regulation in range 1*

CRaor  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 (ar-
row in front of the value). Other set values can also be
accessed and adjusted in the described manner.

Note: Preselection of CV enable adjustment of the voltage
set value. Same applies for the resistance value and CR.

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) and bat-
tery test mode. All 4 modes have an
own set of set values. That means,
that you can adjust different set values for U, |, P etc. for
A than for B. When selecting a different regulation mode
with Mode(2) the set values will be reset to certain default
values, if the setting Keep set values is set to no (see 7.
Device configuration®for details). Using Level Control(3)
switches the load input off, except if changed from A->B
or B->A, because these positions are 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)

onfoff |5 used to activate or deactivate load opera-
tion (i.e. input on/off). Input off is indicated in
[I the display with Standby. Switching the input

on can be inhibited by several reasons. For
example, if an error is persistent or the input is blocked
by the REM-SB pin of the analogue..

In battery test mode, the time counting is halted or contin-
ued if the button is pressed to switch the input on or off. .

Input

It is also used to acknowledge the alarm indication in
the display. By pushing the button, the indicated error is
cleared (as long as no alarm is still active) and the button
can be used as normal.

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

New since Firmware 5.01: in mode ,Battery“, the button
can be used to reset time and Ah counter, if pressed >3s
in offline state.

Rotary knob Selection (5)

Selection

This rotary knob has no end stop. With every
K 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 clockwise, top-
bottom-right-bottom. 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.
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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

By

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 up type and firmware version
are shown on the display.

After the internal system has booted and performed
some tests, either default set values are set or the last
set values are restored, depending on the setting Keep
set values. The load‘s DC input will always be offline
after the first start.

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 cur-
rent, voltage, power and resistance are indicated on the
left half of display.

When the load input is off, only the actual value of volt-
age 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 reached
while rotating, the set value will remain at its limit until
changed again by rotating the knob in the opposite di-
rection.

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. The set values will later determine the true behaviour
of the device.

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 additionally effecting
the maximum current. The power limitation is dominant
over the current limitation.

A 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 volt-
age limit can not be achieved.
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A changeover to regulation mode CV can reset the set
values of voltage, power and current to their nominal
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: tthe voltage set value, which is assigned to the
regulation mode CV, must be set to 0 in any other regula-
tion mode. 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.

A 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 adjusted 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 / I).
In case the input voltage is so low that the input current
exceeds the nominal current value, the adjusted resist-
ance 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.

A 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 adjusted 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, in order to
generate a set value step. 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).

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. In
CP mode you can, for example, adjust two set values for
power, switch between them and generate power steps.
When using the A/B mode (see 6.7.3), this switchover
happens automatically, in combination with the adjustable
pulse widths (i.e. pulse times) of Aand 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 variable 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 switching to ,Level A* with the selector Level
Control(3), the set values of Level A become active.
This is only possible, if the status is not 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 selecta-
ble 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
value, 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 switching to ,Level B with the selector Level
Control(3), the set values of Level B become active. This
mode works the same way as Level A.

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 retained and can then be
changed by a command, except with GPIB interface
IF-G1.

6.7.3 Level A/B (pulsed operation)

This mode combines two set values A and B with two
seperately adjustable pulse widths for A and B. The
electronic load generates automatic set value leaps be-
tween A and B with those values. The rise/fall time is also
adjustable. This pulsed operation is only applied to the
set value which belongs to the selected MODE, means
in CV the voltage is affected etc. The other set values
remain constant. Also see figures 11 and 12.

The pulse width of Ais dedicated to the set value of A etc.
The sum of the pulse widths results in a period t, which
represent a certain frequency f=1/t. The pulse widths are
adjustable from 50ps...100s which results in a period
of 100ps...200s, which corresponds to a frequency of
10kHz...0.005Hz.

Note: Alarms like OVP or PF (power fail) (see section 6.1,
item ,Alarm management) 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.

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.

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

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®.

The rotary knob Selection(5) is used to select the set
values for A and B, as well as both pulse times, and Set-
ting(6) is used to change them. The display shows the
letters A and B to indicate the assignment. When navi-
gating between the set values, an arrow (->) is placed in
front of the currently selected one. Arise/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 slope in the format Avalue/Atime, like
for example in figure 10 with 100A/20ms.

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

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 A

Level B

Pulsbreite von A Pulsbreite von B
pulse width of A pulse width of B

-+ g

Periodendauer / Frequenz
periodic time / frequency

Figure 11

34 Date: 09-09-2013 §

Instruction Manual

E
A EL 3000 A Series

\.

J




r

Handling the device

EN

periodischer Sollwertverlauf
periodic set value run

A

Level A f

Level B |- — — 1 e

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 consid-
ered as one value. Also see figure 10. It is continuously
adjustable in a range of 30us...200ms. The step width is
changing from us to ms over the whole range. The error
lies at max. +10%.

The time is displayed as slew rate in the format Avalue/
time. 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
greater 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

Mode ,Battery“ is intended for battery tests by connecting
a battery to the load and discharge it definedly. The aver-
age currentis measured and the elapsed time is counted
and then display as the consumed battery capacity in Ah.
The voltage supervision, together with the adjustable
undervoltage shutdown threshold Ulow, prevents the bat-
tery 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 the regulation mode

The regulation mode can be changed anytime, even while
the testis running. 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. Areset 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.

The example in figure 13 shows that the current of 100A
can not be reached because the power limitation has
become active (example of a 2400W model).

Note:The time display is not 100% exact. The deviation
of the displayed time to the actually elapsed time can be
1-2 seconds per hour.

L
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6.9 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 digital
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.

6.10 Series and parallel connection

Parallel connection of multiple loads is possible, but it is
not explicitely supported. That means, there is no auto-
matic distribution of the current at parallel connection. The
user has to take care of the correct control of the devices.

When using parallel connection, the symmectric distribu-
tion is achieved by adjusting the same set values for U,I,P
and R at any device via the control panel or the interfaces
(digital or analogue).

Attention! Series connection is not allowed! The
devices could be damaged.

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

7.

7.1

The setup menu can only be activated by the selector
Level(3), except during remote control. While the load is
in setup, no normal load operation is possible.

Device configuration

The setup menu

The display shows a certain number of parameters,
depending on which interface card is installed. The pa-
rameters are selected by knob Selection(5) and changed
with knob 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:

IF-111 (LISE>

Figure 14

The second line subsequently shows all available param-
eters which are selected by Selection(5). The number
of parameters varies depending if an interface card is
equipped or not.

There are following settings:

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).

Keep set values

Possible settings: yes, no

Default setting: no

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.
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Device node

Possible settings: 1...30
Default setting: 1

Belongs to: Interface cards

Explanation: defines the device node (or address) of the
device in order to distinct between multiple devices in
a network and to address it correctly. Up to 30 devices
can be controlled from one PC. Within a bus system like
CAN or GPIB, every address must only be given once.

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 transmission speed of the
CAN bus messages. 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 ID System (available since firmware 5.01)
Possible settings: normal, Vector

Default setting: normal

Belongs to: CAN interface card IF-C1

Explanation: with this, the user selects whether to use
the normal CAN ID system with 2 IDs per unit or the new
Vector compatible CAN ID system with 3 IDs per unit. With
setting normal, the two IDs per unit build from the Device
node and the Relocatable ID (see external interface cards
manual for calculation scheme). With setting Vector, the
device will be assigned three CAN IDs, starting from the
base ID (see below), which is adjustable in steps of four
withing the whole ID range (11 bits, 0...2047). An addi-
tional ID is assigned as broadcast ID, which is seperate
from the three base IDs.

Note: depending on the setting being normal or Vector,
subsequent parameters will change.

CAN Relocatable ID

Possible settings: 0...31

Default setting: 0

Belongs to: CAN interface card IF-C1

Explanation: this determines the relocatable address seg-
ment in which the CAN IDs of the device are located. For
further information refer to basic CAN topology datash-
eets. 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 (with two IDs each) available when using CAN.

CAN Base ID (available since firmware 5.01)
Possible settings: 0x000 (0000) ... 0x7FC (2044)
Default setting: 0x000 (0000)

Belongs to: CAN interface card IF-C1

Explanation: this adjusts the base ID for the CAN ID sys-
tem which uses three IDs (see above at CAN ID System).
With the three IDs per unit, the system is compatible to
Vector software and the so-called CAN databases (*.dbc).
The base ID is adjustable in steps of four. Also see the
further documentation for the Vector system, which is
included with the databases.

Note: this setting is only availabe, if CAN ID System:
Vector has been selected (see above).

CAN Broadcast ID (available since firmware 5.01)
Possible settings: 0x000 (0000) ... 0x7FF (2047)
Default setting: Ox7FF (2047)

Belongs to: CAN interface card IF-C1

Explanation: the broadcast ID is an additonal ID of the
Vector ID system. It is generally used to send broad-
castmessages to multiple bus members at once. Those
units, when addressed by this ID will act the same time,
executing the same command, like setting current. With
this ID, only settings or values can be sent and nothing
can be queried.

Note: this setting is only availabe, if CAN ID System:
Vector has been selected (see above).

CAN Bus terminate

Possible settings: yes, no

Default setting: yes (since firmware 5.01), else 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 device is at the end of the 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:

Figure 15

Priorities

The analogue interface has priority over any other op-
eration 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 Important notes

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

Caution! The inputs are not protected against overvolt-
ages. 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.

- By default, constant resistance regulation is activated!,
If not used, it should be deactivated by putting a bridge-
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) overrides
the pushbutton Input on/off(4). That means, that you
can switch the load input off 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

The table below shows example configurations for vari-
ous single or combined regulation modes. It always 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.

Resistance regulation (CR) | OV |10V |10V | var.

Current & power (CC+CP) OV |var. |var.| -

slalala]z

Pn| 0P mE

0]

Voltage regulation (CV) var. |10V |10V]| - L
Current regulation (CC) OV [var. [10V| - L
Power regulation (CP) oV [10V|var. | - L
H

L

H

Current & resistance (CC+CR) | OV | var. [10V | var.

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

LH/L* = High or Low, for level see table 8.4

38 Date: 09-09-2013 §

>m

Instruction Manual
EL 3000 A Series

J




r

Remote control

EN

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

Atrue Master-Slave is not possible because the analogue
interface does not provide set value outputs. But the moni-
tor 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

O @® Slave

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. Opening the contact
again will either switch the output on if it was on before
switching off (remote control) or enable switching it on
again manually on the front panel.

REM-SB

rd

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.

Important! All set values have to be given, except the
resistance set value which is only required if resistance
control is activated. Set values can also be bridged to

pin VREF for 100%.

.

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

® ®

AGND

—

/

<z 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 yom 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 4, <1V) U range =0 ...30V
Internal = HIGH (U g, > 4V) or open I Max = -1TmMA at 5V
8 |Rem-SB |DI Load input on/off OFF = LOW (U o <1V) U Low to High typ. = 3V
ON = HIGH (U yign > 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 | yox = +2mMA
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 |, <1V) U range =0 ...30V
R regulation = on = HIGH (U yign, > 4V) or open [l yax = -1TmA at 5V
13 [R-Range |DI Select resistance range * Ruax = resistance range 2 = LOW (U (o, <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 o, < 1V)
triggers B->A = HIGH (U g, >4V) or open
15 |OT/OVP |DO Overtemperature/Overvoltage OT or OVP = HIGH (U g, > 4V) Quasi open collector with pull-up against +15V
no OT or OVP = LOW (U |, < 1V) At 15V at this output there will be max. +1.5mA
Short-circuit-proof against DGND
Receiver: U |4, <1V, U gy > 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.

The digital interface cards IF-R1(RS232), IF-C1(CAN)
and IF-U1(USB) support a uniform communication proto-
col. The IEEE/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 15
by the bus standard.

The network card IF-E1b, on one hand, offers the same
text based SCPI protocol like with the IEEE card. On
the other hand, the card features an additional USB port
which can used with the binary communication protocol
as with the USB card IF-U1.

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 VIs 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.

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.

USB Hub

Figure 22

N8
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

Galvanically isolated 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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