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3. 4
3.1 HI{LE

b, P

dn.r daapfay two-line

ELECTRONIC LOAD
EL 9160-100 HP
B0V 1004

24000 2007 @

—_—
L]
G
|
Wi L AR
S WG Control type Select values/settings
HefF B S R (L

1

DC 4R A5
DC load input

Operation mode Change set values/settings

Mﬂms !use

g .k
Power li'\put
11S230V\G

*

’—‘ h»ﬁ.ﬂ

coxo)) tom))

Power Input

-
™ System Bus
Analog iy *
Interface
- [
5
4
3
- 2
‘ 1
&
L]
I \ \
il ] HU 0 System Busi -
Card slot Analogue interface  System Bus terminal
K 2

System Busuii; T 5| 1747 1t B -
Pin 1 = Sense (+)

Pin 2 = I-Cross

Pin 3 = I-Cross-Rtn

Pin 4 = Sense (-)

Pin 5 = Share Bus

Pin 6 = AGnd

Pin 7 = FastReg

HLEH IR IT K
Mains voltage selector

HI 4, 1’ L
R AR
Ventilation outlets
Caution! Hot air!

i AT
Mains input socket
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4.8 HMIANBEFHABITERXR
41 B P (R GL 48 SRR, 0 VR SRR A B
BT R L

RICHEIEAAE, M6 A= 0, ARSI BEEA
Il

i LLEL 9080-200F1EL 9400-501#] it £ 43l -

EL9080-200
le zu U,/ |;, to U,
250

200

150

<
100
50
0
0,0 0,2 0,4 06 08 1,0 1,2
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60
50
40
i’; 30

20
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Ui /V

5. A
51 B#

WA G 5, TR A AR BURE . WA, TEA R
PEAT iy, RESZENIER R HE R o

5.2 S5WHEHEE

0 FE o 7 S L 5 T R . R YA R IEC 320
10AHGFE, HJEZKA.5m, S/EEZA 3 x 0.75mm?,

A7 AT —5x20mmiK L 22 (RS ¥ES %2, HAM
He “BRR 2 FIENT) , AJERATHREE S, IFEE S, 0
i FIRIALE . [ RAS R 22

5.3 EiRMNim

R B NS TR RS T . AL i F MBI 22 (1) [ 5 5 4T
(TR ) TR o 8 BNV 2 U 4 I IE MR | A AN e
HiHE!

PE IO TE AR A B . AR R R SR, BB
VERE T RS ARAR A . S0 B, R R AE 4 R A e
T E £ AN I 1) 2R — A A 22

SRR ) B AN PRI 52 o FRAT A LIS R A

50ALL R 2 x 4mm?2 5% /1 x 10mm?
100ALL T: 2 x 10mm2al %2 /01 x 35mm?
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TR (FR1EZR) .

5.4  HIANImRYIEM

AU ER 7 NSRRI e BIPEM, B R H T BR8]
4300V, HAXTARERIILE! B “-7 i\ 5PEMKE
BETATAT L) A Bk PR )

A EE!
BE R —HNRIESRT, ERARHE IR (0 AR ik A
PR THEEE. FNEIRER!

5.5 % #%,System Bus“inF

System Bus (75 1) 3 T4 59— N A BB SO . H
B BT AT VRN 14815 W22 75.,,6.11 System Busim FHIThEE “.

=
& EE!

I3 F £ RO R A L AR @ K A R 7 AT AT !

5.6 mIERGNAYEAEE

TG R N 22 4 21 Sy stem Busifi 1 L,

SRAME IR R A AR B R S B 2R (AR R B R AV R R, Bk
#5T] F System Busize F B st SR I HUE, AR HEAT AT R
PR, AL ET6.11.

Yo IE AR M T e B 7= 5 5 TH Sy stem Busin 110 51 B (+18001
Uit ) RN 51 4 (B ). WU B4R N0,2mm? — 2,5mm?, iff
LR B L

A EE!
(+) BT i EL B 55 008 (+) 560 L SR, (—) R 5 40 1 (—)
A, BNARESIRIRAT S,

5.7 ¥EOFGHEE

A AT R o O RAR R AL T iR T . R TN R
ZEE T,
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6. IRME

F T B BAEA K ZiR ] % %4731,

6.1 AR

NPT SR R S B A A R . A2 BGE T o g N e 31

Jei MR SRR -

S BRAE AT AR
Actual values and regulation mode

WEE, HiRfmiLeEa
Set values, errors and other information

i BB R
Indicator regulation mode
SRR SERT%
Actual value of voltage Actual value of power

ShREL
M Aclual value of resistance
e b LT
Actual value of current

LT A R AR B4
Example display of battery test mode
B AL
Consumed capacity

15 5 A BEE
Active set value

g 2%
Time counter

R Y
Undervoltage threshold

K

3

WA IR RAS (M) BT SLhMEssd, E5 M
BIISAT B BRSO O . I RAARARE R bR, AR AR RE HOANIH]
PR ST AN ] o PRV B BR D 2 L4005 T R b e PR B . X
TR, AERR R, AR BERIR G, =M
TR R R

FERFHL (BRI B 00T
KPR SR -

ZrStandbytkEs, HHER

4 B B9 O T B R R R R 4% ) U T (Remote
mode) i HILIXF I A . AR W] BE Level A, B F1A/B.

Y AExternal modeZK R 7 s 6| D BRI, 7Rl
W AR R AE AP B AT AT . VRS W H,,8. B
T%D «Q

REEER
Overvoltage 1l Power fail{s S48/~ H AT 4R HI L.

WA A N R RS, I e AR, R E R AT
JEARBR B (W22 %77 RS AR <) , Sl

EAE . ZWEHRE SRR A, EEHHR AR S 7T E
E VR

W R —HE R ThR L, EEMEFIATHEE. WHET
TR P ARE IR B CTH R 24401

ke 1

7
WS RS SRR e TH R IIRERE S . mRANRE

B, B4 E A5 T Wy e i I o BE b

HAHI “(gone)” IREMIE A GEMIL. I fEH “nput on/
off” $Z4T Bk & B0 12 1 R 1S B PN S0 22 1 X (4R AT B R BN o
TR RO IS R, MR st ais s g X .
R RSN, BAUKREM-SBS| Bl Elow, B[S
BN, AREFAIREE R AIREHIN AT, WeEE)
N FEAE N “(gone)” IR,

O =7

1 |- GPIBELEthernet% 1K J&, MNTEA Bt 52K P B 17 2
ZEMIX G E B, I E SR R IH R, AN TE
NBEL . ZZSCPIFELSHITHIEEE, &R lE 4T “(gone)”
WRENTEAR, TR A2 BE RS IR

\
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6.2 1#BR{EIRH

Power (1)=E HLIF 5%
FH 4T TR 88 5% R 4 2058
Mode Mode (2)i 4%
ov P cRer T TRIE GOECKE T B, R
cc CRaoor  [AI A BEAE A B . — H SRR

EEBREE, WRERR® S,

R @H, MG T O B AE R

(CC)NiafT s, TifED) =] (CP)

BN AE 5 £ S AT AT M
BN TR o 2 KT 2% R A 035 5T
6.6 T HE A “.

H A A

cc AL 1

cv DERELE S

CcP EREIR Tk

CR10Rr FEAU [ P9 1 R BT

CRu400rR TE2* 6 [ P 1B BE H i
* FRFHAE TS FEUES %

AR S e e 225G PR R I N, 5 S AT e AR A RN i
SE A (BUE AT A 7 K77 5) BRI R . g bl bk Iy QAT i
RN R RN e L (=

U S
THIEHICV R B LAXT 5 GE B SR AT 15 X AR a7 e
FICR#E (.

Level Control (3)i% %43

Level Control

8 AB Battery FIR{EIEH IR (ARIB), Bkt
A Setup  (AIB)5 b I A5 A m B 2 [ AT 5

. XPUAMBEAT % H I ERE(E.

=B, ATl Level AoiLevel B

WAFU-F I, -, P-ThREEE

. MHMode(2)ikd% 17— /MR,
HKeep set valuesi% & yno (WLE TS, 7. P2 E “), WiEld
2 ECNERIME . FLevel Control (3)i 4588 nf 5% 77 ki N\ »
B2 MA->BEE WB->A, RN A QAT ohi .
IR P B T FIR R (W7 R B, el (e (A
IR EHITITG, HKeep set values = yes#iik, M<kE i
IEAEAE I E 1 -

IRPRAR AL B U

A a2 evel AMBEE(E, MEUERIZIARL, Jhaeh:
Tl

B ¥ evel BRI EMH, MRBUERIZIAERL, FrRew:
e

A/B KA, PG R 2, H3lfELevel
ARIBIE])#%#)

Battery Jc P 6, HuE A bl iR
KA, BOmRES . R BCE ™ A O
+ (WEREA H15) .«

B2 X THIEEAN N EESHTET,6.7 Level AfliLevel BIW
.

Setup

Input  Input on/off (4)4%
on/off  FTHE SR BRI (. FE/HAD . HIA
S il Standby e R . BT A
[I: SR KB, o, AR, Sl
B2 HIREM-SB 5| JIBELLE T % N\ F A% i
ZE R 2 F e F AR, I ok k5,
INTHT FF R N
P AR S L O (5 . B AR, S i ses
B (R B AT ORI ), TR AT BB I B
(R, EI ORI, Refiidl>3s, T
S TR PR SR AT L BRI
5.01LUE (9E (5 75, Battery Bk, JFTEMLRARAS . (T %
Febl>3s, fib A [ AIAR L

Selection Selection (5) i
AT 1E 5 . Selection (5) 45N B 4T B
N R TR AR BB

Wik o R/ ST Lk (->)-

TEFEMUY < WS BB, T — iR — A — . Wk
Sk A8 R AU BOE A, RS R R e, AR A

FEDNRVE S, KA I e d .

WO B e 8 Sk S RS Bl .

Setting (6) g4l

Setting
KM 5. Setting (6)14- i B M2
N iiidiSelection (5)ikFF MK E RIS (R E

KHL) o

L. R AR, 5 (I s 1R
PR« IS E LUNE R B E E, L
NG

IR SRAE T i ik B e (A B IREC R, ¥

EYERFENBRE, BRI BLURT [ eI 4 232 .

6.3 FTHRBIR

AR A R TTOFT I . SRERAT I 7 il B S A R A
VaN B

W R G R sh AT — 2R, a0 BB e ERE
G EM, XEkTKeep set values IR E. 7EHH
WA ATE S — XA B G GR 42 S P
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6.4 FTFinput on/offFFxk

% Flnput on/off (4)#%4H, ERMASTIF, 7 JTFaA A g &%
K (2

AL T 15, SN
WS AT O e S, 8B 1 (pin = low)iY ,REM-SB 1]
I PREL N O T - X S i P RS A1 &N

FERTARRS, W s DhRMEGTITA X4 S P E R &
AN A

GOSN SRR, RBoRSEhr e, PO e e & 2
SEBME . AE AR P AR, TH 23 L.

GO ARA T A T R L SR DAL Bk Pt B et e
B, B H DL R B AR R ) (R .

FEHLIRAS (A =KD SR tn T

e LS

6.5 ATREE

VERG: ABETE M ATIE e A U OB e A S B, AR
AW I/ B .

HE G R BA B RIRASExternal mode i, Remote mode X+,

T EL U A R 34 e RN Y o

a) ERERBHIEERE

1EA, B, AIBfIBattery#:{E#is0 T, Hljit¥k Selection (5)i£#
B PG )

B E AP (7T Setup) HHRIEFARKESH. WIS%
ST WERR CL

b) BT&EE

Z Wit Selection (5)i% & (1)1 & 8 1] HiSetting (6) K. M
F: RSB, B I N s is D 15 CF 55 5% .
B DL/ D IO Al PR DA I

U SRAE R ek B e E M ERREL T PR, e B 4R e AR
{8, BEINFXRLZITIA LA T

A EE!

i¥&, ftLevel AIB#ER T, Level A& E BN IIZLE
KFeZ FLevel BAY! Level BRA[[E EifT5EILevel ABYEL

{8, mLevel AR] 5 ~idTiZILevel BRYEE.

6.6 FUEIAEER

PEFE I Mode (2) Tk A 355 TR LA e P R B A 2. A A FT
¥E: CC, CV, CP H1 CR. ¥ v = i J5 B2 i B R 1
154,

CC saiaif. s i mm ARy . R T
O\ B B R O IR A (R, U A LA
R AR E W RE DR, A . TR BRI
F IR

W Keep set valuesZH# 1% no, # % CCIEEA X ml ¥ 1h
TRYE A B BOARARAE, B N0, IR yes, (R IH
BN . VERS .71 RE R

CV Zigfa/m. mm T E. mpmRu e, E
BT, ek 2 hyE 2 5] ok R AR, SN R SR
BRI T, SR R A kT AR LA
U AR F i 1 L R

Wi Keep set valuesZ 4 #i % yno, #EICVIEJF, TKH
. LRI 5 1 B AR . R R yes, {7 R
AN . VERE W71 BB L

O =7
CVil#AGES HE b 20— . an Rt 7 /ot i,
BN FE S PR E R

O =%

25 CVIl B Gl B e I, TER B AT = A8 b 2T i
HAHN0. KIETECC, CPECRIEZF ah# (E 1L FE iy i) A F
FEFEHIBEZC R, ALK R BEE G se 114k, (HE 582
W, H i L EAR 25 1 ] £ 1R

SINERTE Y (B ) B2 N M4k T oEdh Hi U BEE e,
SRJG A BEFIEAE, W R ESR I 7 (9CC, CPELCR#E(E,
A HJEAE 380V

CP istayhz. e al T r i Ash R U . EHERF
UM BRI U AT B8 22 (1 3 DA AR SR SN L (P=U™D) Y #E
VT ThE . WA RIS, WS e i S bRk FL e
MIAREEFNAY ThE, [N, PR .

W Keep set valuesZ%# % Jyno, %4 CPELA T FLt 1
TEAEWRE ZAAFRE, TR EMEN0. Wi Zyes, {78 17% 5/
MV . VERE IW..7.1 WESEHR «,

CR aisiamisi. AfmaawianEmmE. BasEiss
AR

O =%
CRil# 20 H 75 7 Mode(2) 7T 5¢ i # H: 7 — 2 i 18 715 [ 7
T THAE.

PIATE R DR R XA, AR R MR A T AN . A
s v ST Y 2 7 G R BT B S e [

TEA YRR N ] IR 2 i R sl rB i R, AT 7726 e A\
FEARTHIR(R= U / 1) A 1R f5 R BEAR . o SR % N ri e oK s i
g N FIR D PR R A, A AR S . MR, FR
UM o L SR FF A 46 (0 N HEL P T D L AL T 43 R 0 Th 3R
AR, PRIDFRBEE . XA AR IR BV 5 (PR
Wik Keep set valuesZ (i 1% Jyno, %% CREE X A K HIFH
i R R EERE BAAME. W ityes, (R A% &
NBCEE . TS WL, 7.1 BCESEER

EL 9000 HP %%
(R L]
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6.7 Level AFfLevel BHY{EF

I

Level AFlLevel BARZRMLA R LLFE# e e (5, BAE™
A — el G W . nilidLevel Control (3)ikE% 5 Fah#E e,
By I8 o A R N B RO O AR R e, B E sh B
(AIBEER) .

ARIBHS AT AN PR B A S B e (o A DS FR B e (0
AR Flhn: FECPRIET, Bnr LA Tha iy 4 i€
B, TEMATZIRBATYI, P AEThR 0. HABREERE (I
6.7.3), EFAFMBRIATVALKTE (B : kit [8]) 24T B 34
K PR AT IR RO, s PON LA R R R, IR ABE
FoR, WIABE () DIAFIBI AT AR ik 55 BRI RN . IX e th ik
EFTEN A, %4]. A=10ms, B=90ms, 751/100ms(=
10Hz)R 1A B I10% 5 =t LB,

6.7.1 Level A

HlLevel Control(3)i 4545 #%4: 3, Level A“J5, Level A1 HE(E
Weg . X HA M ERIPIRES A ZRemote mode 5§ External
modelf A H 1 ft. #ZELevel AJG, Fi%i LR RLevel A, 4
T3 52 A 2R BB S I I —F 3k (), RoR Al LRIk
WA BE M@ L Selection(5)ik 5, fHSetting(6) 5 .
IR S 357 5 i AT R B R T AE R AN R R 20 R o 2845 EIE AR A
RGN R E, FOEPTE e E R A T I,
TR R N E N E . LN A9,

R 67 % e 4 2 Level B, AIB &Y Battery test, A<His{ (1%
EER AW A &% . Bk Keep set valuesS %1
woAno (WL, 7.1 EHEZER )BMAEHIXENT .. Aabed
SR AT IS AT 1 1A A QR B B B (00,6.6 T 1A
B <) o

Level AREEUT S Tl i 2 1 36 3 2 d i 4, DAMEG F i
{E— e HI AT WA .

iSRG, Ml Level Controlift B4 AL,
A HHMT N, FRGPIBE:OFRIF-G14b,

6.7.2 Level B

FiLevel Control(3)i% #2343, Level B/, Level BIJ¥E
M sE .. XA S Level AT IHRVE—FE.

Level Bia T 7k AlE 2 O B s g, MEG Fahi
{E— e HI A WA .

Mo B aaUE, HaTkFEfLevel ControliX B 1L,
R TTREAT L, BRGPIB#EL L RIF-G15k.

10. 7K 58 15 1 Level A/B #R1ERI

6.7.3 Level A/B (Bkahig{E)

XA ARIBRIM A B A A — L, 1 HARBS A K]
WK e AN HE T B B IR LU B B AR ARNBIA] [
EEE, B BT/ TR SRS RS R B T
AR e E. BB, ECVII T, R HESZEN,
MR EEERAZ., EHESHE11R112,

AT 55 55 AT B e 8 o ik 58 R B — AN B TR Bt e AR
K ERIEF=1/t, Bk E50us...100s [/ 7] i, Ml g
100ps...200s i} (A1 B, X} 10kHz...0.005HZAM % B

O =%
OVPELPF(#E B )(J 2 176. 1117 “IREE LA )—FF 1] K |4
IR E A 28 1L R IR 1E . T H R ZEIR a5 A I bk 7 nl

Externer Trigger

PN B LR B AL, Pk, Trigger in®. %%
NG| B A T BEAE B A AT BB R 0T MLevel A 22
Level B JHI /™ mJ 2 4> 15 8 (LGS AU 8], bR AR ek B808 7F
@ (IRPfm, SVIREAES) sUFRk—iE.

DA 2 B N (PR 40922 10 ) SE LA B ) 0 38 % 4 R E Level A/
BRI N A REPAT . fil R N AL 2% B R FIH Trigger
mode(1L,7. F=RECE )G . BRAKE Ninternal. ¥ Nex-
ternal Ji AT i 3 fi A N HEAT AFIBAE 2 (1) 46 o

S R J5 1K) T N TR TS SR AT R0, AEL R Tk 3 0] e R A5 5 ok
W5E, G SHARTIN. KMESBARTTIE, SRiES
*,8. BHE D “,

REAMB R AAEIZAT, AFIBRIRK IS A gk A B s A AT .
TR IR, Ext. trigger “IRA.

Selection(5) gl H T Ik FEAS BN EfE, FUKef I [a], 1
Setting(6) kM ZE e 1. Tonbt EERTFRAFMBK /.
TEVEE M0 AV IS 2 WA OB B H 7k (->) . k3D
BEAE R FHI S T B T i . Level ARBFFBRIS [MIAHE, ASn]
SPITRCE . B LhAvalue/Atimets s R Z oR, W10
100A/20ms.

NERHEEMABETTIT, Level AIBEAERITFAG .

O =75

Level A/BEEEREC TFaE s TAY: Level ARG IE (H AL AT4G 24
KT EZE T Level Bij. HULATFFAN i EB, 1B/ LiHE
Ao wIRKHlLevel ALFRAGEN T, Al D455 F|Level B
HI i [FT 1 -

\.
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Level B

AR B
R ST
& 11
A HEE (S 7
Level A " ————————
Level B & P
o ‘;I: L }
AN B
R ST
K12

K11 &R T %EME (U, 1, Por R) FOHET {8 ik 52 A0 0] A8 4R I A A2 48,
Bl FHBE R TTE, (HAFIBIE A

QISR TR/ TR At /N, RS RAE NS S B BAR T B TR
B2 R 2 — N R . 28— ANSZRRb 67 i 1KHZARZ ik
LRI B S 2 /D E YA E, KR TIRZ &M, st
YR AR HE IS 18], SRR AR A], SE R A BT
TENKBHERAE RN, SERRE — B ks B 2R 8% EAE AR
1, LR B, BT BASE PR AE Lh>=1s i ik st 1] 20 (A
HIB), AT EHUEA ReBs HEM L H o (E /& S FR{E 78 P 0 il ]
HIVRECE NS (2 F0) o @4 O Rl BUX Lo 5 e, HEA
A AR AR, HAEIY) 2 T Level AiLZB, MmT{E -7+
ol N RS ) 1

6.7.4 F/BERTE]

TR B T (R A A, ATREEAE—AME. 10, ATTE
30us...200ms{u Bl AL . PR Eus £ msiu B AL,
RN NE10%.

i (8] LLAvalue/timetg XS F s R BoR . 254 ABCEE RN
40A, BH20A, 7E100msk [E] N 74z 20 AR HIRERAE o T72
~20A/100ms. Itifdeltald A mT i,

O =7

Level AfliLevel BHI#K ZE4G 28 KT THIFIT R, 22 Rk s 54
FEAR = IR IEEL . 250): Level AFiLevel BHIIK s #5
100ms, [ii 100ms I F//% 8] (8] 7E200ms i (5] B =4 — 1~ =
Ho BLET[FERL FEX A, AUEASGERE 01 IR A EE 0

U R

Level A5Level B2 [H[17 i (H ZZ 088N, LR LT/ T B
JH]5 58 7 I G LT/ [T ] 2280 2 K. A i FiLevel A
Ll evel B (8 25 £ iz /b BEA T iR A AL 1930%

6.8  EMNKER
N8

,Battery“ Sz AR X f it AT IR, K FibE B G b, ke
SESCVEHBTSCR o WP, TR R, RS KT RER
B ULAHE R k. B R 3 A R R — 2 5% P U Tow Mz R,
B b b I . XA PR R PR A U G SRR R
TEARRR, RN Ao, IR IE,. BT R
WA PR K T o H R, MRS RETF46

B AEER

AL AT B O DS Y A R, B E A AT MR AT L. %
FERT B AR, AFETH 3R AR .

EE]

DU Ay A0k A o 0 Rk AT R R R M T T, R
2L HUlowhl [l . i Selection(5)ik iE ¥ E 1t . /T Setting(6)
WA . WoRas LN 4y B2 (HH:MM:SS)[1#% 20 7R R T
], PAARA A B R EA .

T EAhE

2z 5 /INIHAE (B HLAAT ) 2 05 S 79 40U (DA N HL I PR~ 38
& LA FH IS TRV I 15 H R

Fria/E =/ 2 1EMK

2 Input on/off(4)4Z AT UMK, 100/ fE i1k, B il
AR T R ERRBR 12 1E . F 3% Input on/off(4) 4241 2 53K,
TN ZkEE . 38T Level Control(3)ik 16 24 r sl it T 4 4
FlLevel A/IB ok, Setup, 2T Mode(2)#4 #i 1A 7] (1) 1 2 A5 5 ik
CIR/=Ra TR

O =7

H i iCiE 1 7 S s 2 O 4454 20 (REMOTE 5| = i)
, WS sl SMERGE)G,  “Level Control” FF &4t
F “Battery” f &, Wil EHILE. I EFIAME B KL

0 =7

1 Mode(2)20 %8 T i # K, ik e = P A B e
B AT 0 Dy B A DA A 2 E o . ALt
Keep set values FEIILIN 255

BI132 T (-~ 2400W 5 (1) 6 4%) 12 1 100A K] HL 1) 1
RENIR IR D& TfRizff .

KT BB BRI IR T

AT i B SR I T AN A& 100 % HERA 1 o 27 I 1] 55 SEBRAR IS (4 i
ZENEN 1270

\

EL 9000 HP %41 §
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6.9  “RumimHl XA LI F

P31 DX AR P i H O X 3. IXF RTREAE S A S (F L
i), n RSB LR 1 (external control)) BE it 2 11
(remote control) . B 1k P — kM A X35 15 17] 47 2
ME 7T, EHWT:

B O B A R e, By Os =, FaifEhlRik. =
AR S BYIETE, WASR] R T S A i 1 87 B AR AN 35
SEAH . WIRAERBARISAT I Fe e 2 oh%, B3RS i,
R A Rl B AT 9 7R 4 RN s AT R
P, kU7 ) A i RS, 3 X BB “local” .
£ “local” MRZ N F s REIE L Ak S (R 9%) .

6.10 EREXFOFERIESE

Z G0 LR, H AR BEE, RN R
A BB S i IR

FEEAEREN, R HIAR e O (BBl IR eE
A= UL PFIRYA T BRI ZUE, Tk 2E R R .

PS 8000 / PSI 8000:

FEL000F i ) (Share Bus/iil) 5554124 31 B JE = i 11 (Share
Bus+[il) S 7, FEHEL9000= Mt (AGNDJH) K6 HIZE R E H
P57 K (AGND Ik Share Bus -Jiil) 5561 .

R A AR R, BT Rl 2, B

i . E IR VAT
P 5 FR A5 1 SR 7 Y«
o REREAT B ST ) L bl
o PRI = AR VAR I, WOFE S EE R B 1 I
o RUAEPE TSR

O =7

R IREEER &G HCVRE (fafE) F#T.

A\ Attention!

AR g Al B! BN Z

6.11 System BusifFHITHEE

6.11.1 System Bus—2&im R D&M 7 it AR
Pin 1 = Sense (+)

Pin 2 = I-Cross

Pin 3 = I-Cross-Rtn

Pin 4 = Sense (-)

Pin 5 = Share Bus

Pin 6 = AGnd

Pin 7 = FastReg

6.11.2 FRIRIRE

FHL T 90 R L 2 0 2 i T R
« PS 9000 %%

+ PSI 9000 %71

+ PSI 8000 DT/2U

+ PS 8000 DT/2U

FEon: PR IREEIE R TFCVEL (EEHL) .

He R T R0, ARG ILEEEEAHE, EZ ]
REJE IS AN F B A B A

P G BRAAE IR B2 T

PS 9000 / PSI 9000:

FHEL90007~ i ] (Share Bus/il) 2554172 21 5 i1 i) (Share
Bus/Hl) S50, JKAEL90007= i) (AGNDJHI) S5 6JHIZE S B H
7 S I (AGND N 561 .

BT IR R GPRERAT -

TE N #8733 R BR AR I T 245 K DL R 28] . th
] W H16.11.4,

6.11.3 EIFIARERE

ORI A P (Bl [8)) S5 R o g, A N50ms (
HESTCVAICPELR) . i bhis B ] A2 M amr 45 LA i 4
FRPE R —RE R OB IR, JEE TR B 24 FigAT . A
NI AN EASS. 0.,2.2 &7 RSP “ =
A CBSMET

W AR S AS, A S SRR R . X T A A
System Bus-FZ 45 21575 [ (FastReg) 1556 5] HI(AGNd)
FSERR. ARG R, ORI R B . BRYCIRAS A
B, NAEAHKTEEEEBIENAEA i o E !

6.11.4 HEIFE (FARRIEMHE)

TR SRR, BRI s i — iR, LAUEH RS A
2k, WIS ER AT IR . 7E R R R ER 5] 2(1-Cross) Al
3(I-Cross-Rtn) i# F—Hi [ (0.25W), U ) B -5 5 3k i)
BRI, AR PRSI SRR PR RE AEAT, SRR D AT 1
EMEMEN. TFliaH:

R =0 --> #fi[a] HIALA SRR LU 19 10%

R =55 E > B s = 0 (BRIL)

AT P L 1 5 RSt A 1) LR LE 7 R B FL U I 022 10% 2 7]
FreLiEi.

bR b, ARERAE RAE D BCRF RN A A, BESR I R A B
PURM AT AR AW 754 DIN40839E R [ H Bkt
I 5 B AN B SRIXAN T g

6.11.5 EIZEM (Remote sense)
AR R AR ,.5. T AR
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7. FmbcE 0 ==
7.1 WEX E15.01 [FPHR A TF 46 7 A 1% B0 & . #RAEnormal 2{Vector %5,

Fraeab T4 i, (L AEFHLevel(3)LF 2T H L E M., 4
B A T E SR, ANREAT IR R, T H AR ANRE

SRR O ],
SRR R O RS BN — REIS . RESHETH
Selection(5)ik i 7 H1Setting(6) (38 .t 7w 5t A7 31 A5 AN /)
“MAIEREEE LS. BoRbE ATl B BRI RN
S, . IF-U1

Kl 14

A6 5 AT o i Selection(5)it € (I FITH 24, X LS H R
PRl e CE MR S (RAZ NS

A NAAE:

Trigger mode

Alki%E . internal, external
J&T 7

fileRE: & XLevel AIBHEAERIZN R MAFIBIE UL 1 fid & A5 5

R H B A (internal) , B AR S (external)
(1 TN

Keep set values
nikKE: yes, no
J& T R
fileRE: yes & SCH P T (14 B0 2 A 78 R B AR Qe it DR B (
W.,,6.6 TUETAEERI ), nojE SO E (B 7E AT 2 He i 2 4
HENEINME.

Device node
kW E: 1...30
BT BEOFk
RS 3 SO T s (Bl ) DA XS 28 A 1) 2 &5 kAT X
S FIIERER: . 30Nk bk Rk, wliEd— & s 30
Gk, ERLARSGT, WCANEKGPIB, &AMl X BEIR T
ERN ARG — IR
CAN Baud rate
Tk E: 10kBd, 20KBd, 50kBd, 100kBd, 125kBd,

250kBd, 500kBd, 1MBd
PRIAUEE: 100kBd
J&F: CANfZO-EIF-C1
R Pod CANRZR AL HE B . WS CANRIE 2L A W
2%, R E S B LG IELEA AR R e e, oA
FAATAR] S5 850 20048 P A [) ) e 2 TR
CAN ID System
A& E : normal, Vector
BN E: normal
J&T: CANFZ I RIF-C1

ke AR ETLLH RS SV H24M D inormal CAN ID
A4, 5CAN IDRGHE, EHLFH3A DR Vector &
45, EfEnormal 24, tHDevicel, nodeflRelocatable ID ( I3
OREERTE LT EARD AR EHEI#2/MD. %% Vector
ARG, e T3 CANID, MIEARID (i) FFh, fE#AD
IDYER(11427G, 0...2047) N R PUAN B . R 4b—ANDIEN)
F&ID, e X 5 T H e =AHAID,

RN E: internal

Ejﬂ)\&ﬁ no

S IETHIZ 3t 222 Heo

CAN Relocatable ID
ArRevE R E: 0...31
J&T: CANEZ[1-RIF-C1

iR ASBCE TRoE ™ i CAN IDFTAL Y (AT R g fin) bk Br. %1
R 2 A5 RSB R ARNCANE AR . 2601 BT
FELG SRR 5 52 IS, X FTRE S 5 — A A R M B ) e 2 AR AR
fih, AT LLRE IR AN ki 2 X RID(F] € AL IDAIAE S) 7 2|
S kB XA A 1. BILEHICANEY, i L
132 x 30 FREM™ 1T . (RN NEAID) o

CAN Base ID

AT E : 0x000 (0000) ... 0x7FC (2044)
BRINBEE : 0x000 (0000)

J&T: CANE:IIFRIF-C1

ke AW E N H3NIDRICAN ID£A% (W, FIHCAN ID &%
AR W EARID, W SN EFX3ANID, iHiZRG6ES
Vector X AT B ICANE IR FE (*.dbe)if s . FEATE PUANMY B
R . B 245 B RIS % 1 B 2 ) Vector R SL Y .

O =7
H15.01 BRI F 46 77 7 %L E . NG w## TCAN ID System:
Vector (41 L) J5 7 H1ZiRE .

CAN Broadcast ID

A% E: 0x000 (0000) ... OX7FF (2047)
BN E: OXTFF (2047)

J&F: CANE:MFRIF-C1

fiRe: | HEIDAE Vector IDARZEM—HSND. JEH Tk ES
S B2 G RIET RSB . BOXIDI%E E 177 w2 [F B T
B, PUTHFRMTES, wiE . AMIZID, R aEkIE e
BHE, ABEWin.

O =7
E15.01 IR AFF26 T T iZ L& . NG 7 CAN ID System:
Vector (1 Fik) J7 i Hi% % E .

CAN Bus terminate

ik E: yes, no

BN E: yes (AS.01EMLRAT M) , HEN Ano
J&T: CAN#ZHRIF-C1

fifRE: E SCCANTEZ R b B8 2 i L BHZ TARIE 2 % TAE
HA 2477 AL T CANGE 2 R i I 4 75 2. K5 kS8 Jvyes,
P TAE, BOInolIA TAE. AR EAEAE XA Theem A4
MR R e, R RA R E 1 o,

RS232 Baud rate

AliEBEE: 9600 Bd, 19200 Bd, 38400 Bd, 57600 Bd
BNk E: 57600 Bd

J&ET: RS232#:11-RIF-R1

iR 8 B ATRS232%: L RIF-R1K, P AT BB AL B 1
PR (AR IE) o B PR AR BEE 59 b — i DURH [l R 2R 481

\

EL 9000 HP %%
(R L]
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8. HplEN

e

AU 1 O — AL T 7 b S TR PR 5 154> 51 B Sub-DA 2 ,
BT @AM EELE (0. JFOCHIR, JFoR, kAR @ T
TR B EE I RE

A EE!

B EINREFIUEERRLED. FEE—E (3
FFR) EE TSI GEF2) FIEE6 5| B (k) Z 18] .

TRERBE SRS

iD=

AT

AU O LE L EAR AT R AR R L SE . ATAEARATIRAS T C
Wi B3 O EHIE A ) ARRERE AT . BRI B8 (5 A BRI
JEE), KA@M EJE(PLC, 0... 10V H )BT i f AL 25 77
T RO E . IL,8.4 BN &SR U RS
BN HEA -

AN, AR B @ A DR AT ], BRI
SEPRE (B 9%

8.1 EERTF

PEIETE IL,,8.4 UL % 51 A i B “.

R

A EE!

WRIMERIZ I & BE R R Sk (R . MFAFR
ER R R O R HE R R SNERITHIR & (W1 PLC) Y% £

o VREF% Hi 3% F -+ 45 it VSEL, CSEL, PSELFIRSEL Y SE (i « 254«
W A FFECCTA B L,  VSELBEE fin N 4 2 [H 52 90V, il
0—10VAE ¥ 5 7] 4 F A7 2% (GNDAIVREF, )71 55 4CSEL) 45
PSEL, VREFFICSELftML. W TF%.

o Level A/BREZCN AT YT/ P (8] RK 58 LRI 2. RIY1 28
13 2B IR0 — e 18] - A2, o —Sh el ek O A
PRI o

o ERERE O HIAE R (External mode) R AT IhfE. Bl
UG8 SN (S N\ i 045 5 7= A e R AR .

8.2 ECEZMI
THRIE T MBS AR E. TiER: MBFR
FEREFIEEER, KFIEETIH (TR ME123M G
12) By EREHIEIOV.

FRRE s AN O AR AT [ 5 i A\ S £ 1OV [T 5 L o AT AR

— i, LRSI ER . FRACEE . RN, T
4 [ 5 i N\ i [ 52 BIVREF 2 GND.
< (@] Y Py Py
wlo|lvo|l vl
I E 0 BU RU U U e
3
HL IR A %2 (CV) arAgl1ov [ 1ov| - L
LI I % (CC) ov |mag|10v| - |L
D% (CP) oV |10V |mT4E| - |L
FH1E 1A% (CR) ov [1ov |10V | A4z |H
HLAL AT (CC+CP) OV |AJAR|mrag| - |L
HLR AN AE (CC+CR) oV |AJ2g| 10V [ 7722 |H

Jvar. = 0-10VA[ 25 B E(E,  AEfiksh LR Level AIBE:(F:
JHLY = High 87 Low, Z5E2%3% WL “ Bl O 51 oA 7 %

W, EARESBRAESREEE%, ARIKRE! 8.3 RZFAZEfI
- Z 3| R
A EE! AGnd RSEL
EMAM LS ERP, MEBAEMEOTAHMABNNBEESS DGnd PSEL
F8AZTHIAME, N A RERIFFaEEE! Remote CSEL
Rem-SB VSEL
TE T2 2 T 5115 B I
o EREPSHIRE CUGEEE (HFSub-DIisk) /i, FEEITH L @ @
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© Elektro-Automatik

Reprint, duplication or partly, wrong use of this operating guide

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!

For safety and stability reasons, power cables should not
exceed a length of 2m and should be twisted!

The DC input is not fused!

Pins AGND and DGND of the built-in analog interface
connector are internally wired to the negative DC input
(DC-). Thus it is not possible to ground these pins the
same time DC+ input is also grounded!

\
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About the device

EN

1. Introduction

The electronic loads of the series EL 9000 HP are very efficient
devices which offer a big variety of interesting features in a 19“
case of 2U. Besides the common functionality of electronic loads
you can test batteries, load voltage or current sources with a
pulsed operation, where the pulse widths and the amplitude
are adjustable. Or you can remotely control the device via an
interface card and control and monitor nearly all its features
from a PC.

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

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

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

The digital control and the retrofittable interface card strongly
simplify the connection to professional, industrial bus systems
like CAN. Nearly all possibilities of the single systems are used.
With USB you can plug and use up to four (or more) devices to
a standard PC without the need of additional hardware. At CAN
you can implement the devices into existing CAN bus systems
without the need to reconfigure the whole bus system. Address
range and transmission speed can be selected for the particular
EL 9000 HP unit.

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

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

¢ Analogue interface for external control

* Pulsed operation between two set values with adjustable
pulse widths and adjustable rise/fall time

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

¢ Vector software compatible CAN system

2. Technical specifications

2.1 Control panel

Type
Display:

display with
80 characters

two line character

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

Resolution: 3 or 4 digits

Formats: 0.00V...99.99V
0.0V...999.9v

Display of current values

Resolution: 4 digits

Formats: 0.09A...99.99A
0.0A...999.9A

Display of power values

Resolution: 4 digits

Formats: 0W...9999W

Display of resistance values

Resolution: 4 digits

Formats: 0.000Q...9.9990Q
0.000Q...99.99Q
0.0Q...999.90Q

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 in-
terface 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 operating
guide of the interface cards.

EL 9000 HP Series

Operating Guide §
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2.2 Device specific data

EL9080-200 HP

EL 9160-100 HP

EL9400-50 HP

Mains input
Mains voltage

115V/230V £10%, selectable

Accuracy**

Mains frequency 50/60Hz
Mains fuse T2.5A
DC input
Input voltage Upon 80V 160V 400V
Input power Ppon, 2400W, with temperature depending derating of 20W/°K
Permanent input power 2400W at 40°C ambient temp.
Input current lyom 200A 100A 50A
Overvoltage protection threshold 1.1 % Unom
Min. input voltage for max. current approx. 1V approx. 0.7V approx. 0.5V
Max. allowed input voltage 100V 180V 500V
Voltage control
Adjustment range 0...80V 0...160V 0...400V
Display resolution 100mV 100mV 100mV
Accuracy** <0.1% of Unom
Current control
Adjustment range 0...200A 0...100A 0...50A
Display resolution 100mA 100mA 10mA
Accuracy** <0.2% of lhom
Power control
Adjustment range 0...2400W 0...2400W 0...2400W
Display resolution 1w 1w 1w
Accuracy** <2% of Ppom
Resistance control
Adjustment range 1 0...5Q 0...10Q 0...10Q
Display resolution 1mQ 10mQ 10mQ
Adjustment range 2 0...100Q 0...200Q 0...400Q
Display resolution 100mQ 100mQ 100mQ

<2% of the selected resistance range, 0.3% of the maximum input current

Dynamic values
Current rise and fall time

ek

<50us

Level 2 adjustable levels per control mode

Times (pulsed operation) 2 adjustable, 50us..100s

Rise/fall time adjustable, 30us...200ms

Accuracy** <10%

Trigger input* yes, for external level switching
Battery test feature

Modes current / resistance / power

Battery protection final discharging voltage adjustable

Display time and consumed battery capacity
Display 2 x 40 characters, illuminated

Analogue interface*

Set value inputs

0...10VforU/1/P /R (0...100% set value)

Monitor outputs

0...10V for U / 1 (0...100% actual value)

Control signals

internal/external, input on/off, R range 1 or 2

Error signals

overvoltage / overtemperature

Analogue interface

Outputs reference voltage
Cooling

Type temperature controlled fans

Ambient temperature 0...50°C
Terminals

Load input rear side, M8 screw terminal

System Bus rear side, 7 pole screw clamp

rear side, 15 pole Sub-D socket

Dimensions W x H x D

19" x 3U x 460mm

Weight 17,5kg
Supported interface cards USB, RS232, CAN, GPIB, Ethernet
Article number 33200 240 33200 242 33200 244

* for technical specification see section "Analogue interface"

All single values, which specify a tolerance are typical values

** Accuracy is defined as the max. allowed difference between actual value and set value, always related to the nominal value.
Example: nom. value is 100A and accuracy is given with 0.2%. A set value of 20A may thus result in an actual value of 19.8A...20.2A.

*** Rise and fall time are defined at 10%...90% and 90%...10% of the nominal value

26 Date: 02-17-2014
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EL9500-50 HP EL9750-25 HP

Mains input
Mains voltage 115V/230V +10%, selectable
Mains frequency 50/60Hz
Mains fuse T2.5A
DC input
Input voltage U, om 500V 750V

Input power Ppon
Permanent input power

2400W, with temperature depending derating of 20W/°K
2400W at 40°C ambient temp.

Accuracy™*

Input current lom 50A | 25A

Overvoltage protection threshold 1.1* Unom

Min. input voltage for max. current approx. 0.5V approx. 0.5V

Max. allowed input voltage 650V 850V
Voltage control

Adjustment range 0...500V 0...750V

Display resolution 100mV 100mV

Accuracy** <0.2% of Uom <0.2% of Unom
Current control

Adjustment range 0...50A 0...25A

Display resolution 10mA 10mA

<0.2% of lnom

Power control

Adjustment range

0...2400W 0...2400W

Display resolution

1w 1w

Accuracy**

<2% Of Prom

Resistance control

Accuracy™*

Adjustment range 1 0...15Q 0...40Q
Display resolution 10mQ 10mQ

Adjustment range 2 0...300Q 0...800Q
Display resolution 100mQ 100mQ

<2% of the selected resistance range, 0.3% of the maximum input current

Dynamic values
Current rise and fall time

ok

<50us

Level 2 adjustable levels per control mode

Times (pulsed operation) 2 adjustable, 50us..100s

Rise/fall time adjustable, 30us...200ms

Accuracy** <10%

Trigger input* yes, for external level switching
Battery test feature

Modes current / resistance / power

Battery protection final discharging voltage adjustable

Display time and consumed battery capacity
Display 2 x 40 characters, illuminated

Analogue interface*

Set value inputs
Monitor outputs

0...10VforU/1/P /R (0...100% set value)
0...10V for U /1 (0...100% actual value)

Control signals
Error signals

internal/external, input on/off, R range 1 or 2
overvoltage / overtemperature

Analogue interface

Outputs reference voltage
Cooling

Type temperature controlled fans

Ambient temperature 0...50°C
Terminals

Load input rear side, M8 screw terminal

System Bus rear side, 7 pole screw clamp

rear side, 15 pole Sub-D socket

Dimensions W x H x D

19" x 3U x 460mm

Weight 17,5kg
Supported interface cards USB, RS232, CAN, GPIB, Ethernet
Article number 33 200 256 33200 249

* for technical specification see section "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 100A and accuracy is given with 0.2%. A set value of 20A may thus result in an actual value of 19.8A...20.2A.

*** 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
dot display, two-line

ELECTRONIC LOAD
EL 9160-100 HP

]!
TIITIT] B
I

I

o

I

Netzschalter
Mains switch

Figure 1

Regelungswahi
Control type

Soliwert/Einstellung auswahlen
Select values/settings

Betriebsart
Operation mode

Soliwerte/Einstellungen dndern
Change set values/setlings

3.2 Rear view
DC Lasteingang Metzsicherung
DC load input Mains fuse
‘ Input ‘
. o -
F Ta5A
0 * 0
. Systam Bus
Analeg * Power Input
Interface

- N oW e oW o~

3l  E
WNI

115/230VAT

coxo)) coxo)

VM/

¢ &
§ .
\

Kartensteckplatz
Card slot

Analogschnittstelle
Analogue interface

System Bus Klemme
System Bus terminal

Metzspannungswahlschalter
Mains voltage selector

Figure 2

Pin assignment of terminal System Bus:
Pin 1 = Sense (+)

Pin 2 =
Pin 3 = I-Cross-Rtn
Pin 4 = Sense (-)
Pin 5 = Share Bus
Pin 6 = AGnd

Pin 7 = FastReg

I-Cross

Lul!ungsauslnlte
Vorsicht! Heile Luft!
Ventilation outlets
Caution! Hot air!

Neizelngangsbuchse
Mains input socket
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3.3 Scope of delivery 4.6 Temperature characteristics
1 x Electronic load The electronic loads of the EL 9000 series will not switch off the
input on overtemperature. Derating of the input power is done

1 x Printed operating guide
P 99 instead, depending on the internal termperature.

1 x Mains cord
The high power version of the electronic loads (HP models) is

1 x WAGO plug 7pole (System Bus, plugged) modified so it can provide full input power at higher ambient
temperatures before derating.

Comparison chart:

4. General

2poow EL9000 HP 40°C
41 Prologue / Warning
This operating guide and the device are intended to be used ///
by users who know about the principle of an electronic load. 2000W /
The handling of the device should not be left to persons who Extra power EL9000 HP 1

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 EL9000 20°C /|

damage of the device or loss of warranty! ////////
2

4.2 Mains connection / Grounding 1000w EL9000 40°C

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 with an extension cable without

grounding wire! The derating, if it occurs at all, is depending on the ambient
temperature:

0s 100s 200s 300s 400s 500s

4.3 Cooling

The air inlets on the front and the air outlets at the rear have ~ 25°% ' EL9000 HP
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. 2000w

A\ Attention!

Hot air can emerge from the air outlets! 1500w

Extra power EL9000 HP |

£,
4.4 Disassembly L9055

A\ Attention!

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

1000W

When opening the unit or removing parts from the inside with o°c 10°c 20°C 30°C 40°C 50°C
tools there is risk of electric shock by dangerous voltages.

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 electrical
current.

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

In case of testing sources with own regulation circuits at the
load, like for example power supplies, a regulation instability
may occur. This instability is caused if the 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 condition for an oscillation and results
in instability. The same can occur when using sources without
own regulation circuit (eg. batteries), if the connection cables
are highly 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 1uF, for slower systems some 100uF can be necessary.
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4.7 Relation of input voltage to input current
When working with applications that input only low voltages to the
load, it becomes necessary to know the minimum input voltage that
is required for the load to draw the full input current. That minimum
voltage is not zero and, depending on the number of transistors
inside, it varies from model to model.

Example curves of EL 9080-200 and EL 9400-50:
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5.3 Terminal DC input

The load input is located at the rear side of the device. The con-
nection to any feeding source is done here by the M8 screws.
Always take care for correct polarity! Only DC voltages allowed!

The input is not fused. In order to prevent damages by the
feeding source always observe the nominal values of the elec-
tronic 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 current
input. We recommend to use:

up to 50A: 2 x 4mm? or at least 1 x 10mm?
up to 100A: 2 x 10mm? or at least 1 x 35mm?
up to 200A: 2 x 35mm? or at least 1 x 95mm?

per cable (flexible wire).

5.4 Grounding the input

The DC+ input can be grounded with the restriction that when
connected to PE, the maximum input voltage is limited to 300V
and must not be exceeded! DC- input is free to be connected
to PE without problems.

A\ 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 Connecting ,,System Bus*
The terminal System Bus (rear side) is another interface with
important features. For pin assignment and detailed description

o

see section ,6.11 Functions of the connector ,System Bus*“.

20

0 0.248 0.253 0.265 0.272

U /V

0.315 0.425 0.5

5. Installation
5.1 Visual check

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

5.2 Mains connection

The mains connection is done with the included mains cord. The
socket is of 10A IEC 320 type. The mains cord has a length of
about 1.5m and a cross section of 3 x 0.75mm?2.

The unit is fused with a 5 x 20mm safety fuse (for value see ,2.
Technical specifications® or fuse imprint), which is accessible
at the rear side in a fuse holder. In case it has to be replaced,
it has to be by the same type and value.

A\ Attention!

Any connection here must only be done while the device
is switched off!

5.6 Using and connecting the remote sense
In order to compensate voltage drops over the load cables
(max. 1.1V per line) between feeding source and consumer,
the load can measure the voltage at the source via the remote
sense input poles at the terminal System Bus and regulates
accordingly. Also see section 6.11.

The connection is done, with correct polarity, at the rear side of
the device at the terminal System Bus, at pin 1 (+ Sense) and
pin 4 (-Sense). Recommended cross section: 0,2mm? —2,5mm?
flexible wire with cable end sleeves.

A\ Attention!

(+) 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.

5.7 Interface card slot

The unit can be equipped with an optional interface card. The
slot to insert the card is located at the rear side. Further infor-
mation about the interface cards can be found in section 9.
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6. Handling

For an overview of all operating elements also see section 3.1.

6.1 The display

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

Istwerte und Regelungsart
Actual values and control mode

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

Istwert Leistung
Actual value for power

Istwert Spannung
Actual value for voltage

Indikator Regelungsart
Indicator regulation mode Istwert Widerstand
Actual value for resistance
Istwert Strom

Actual value for current

Unterspannungsschwelle
Under voltage threshold

Beispielanzeige Batterietestmodus

Example display of battery test mode

entnommene Kapazitat
consumed capacity

aktueller Sollwert
acfive sef value

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 limi-
tation here. That means, that the load will change into constant
current limitation as soon as the nominal current value has been
exceeded. The triangle indicates this.

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 different
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.

o e
fHLrget

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”.

Alarm management

The signals Overvoltage or Power fail indicate the presence
of an error.

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). Both alarms switch the load input off. After removal
of the cause it can be put online again.

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

Figure 7

An active alarm has priority over a gone alarm. If two alarms are
active, then overvoltage has priority over power fail in the display.

Only alarms with status ,(gone)“ can be acknowledged. Ack-
nowledging 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 acknowledged
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)"“.

o Note

With interface card GPIB plugged, the internal alarm buffer
is continuously read by the card and will thus automatically
acknowledge gone errors, so these are not displayed anymo-
re. Via SCPI command SYST:ERR:ALL?, alarms like these
are not returned at all.
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6.2 Operating elements

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

Mode Selector Mode (2)
ov ' crim Is used to preselect the regulation
cc CRaor 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 cur-
rently active regulation mode is indicated in the display. More
about the different regulation modes in section ,6.6 Preselecting
the regulation mode®.

Following regulation modes are selectable:

cC Constant current regulation

cv Constant voltage regulation

CP Constant power regulation

CR10r Constant resistance regulation in range 1*

CR400r Constant resistance regulation in range 2*

*the shown range values are only examples

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

o Note

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

Level Control Selector Level Control (3)
B B Battery Is used to select the operation mode
A Setup between normal operation mode (A and

B), pulsed mode (A/B) and battery 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 confi-
guration® 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 in section ,,6.7 Usage of Level
Aand Level B“.

Pushbutton Input on/off (4)

on/off Is used to activate or deactivate load operation (i.e.
input on/off). Input off is indicated in the display with
[I Standby. Switching the input on can be inhibited by
several reasons. For example, if an error is persi-
stent or the input is blocked by the REM-SB pin of
the analogue.

Input

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

Itis 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

o

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

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

Counter-clockwise rotation moves the arrow in reversed order.

>m
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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

0

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 on. Then
the device type and firmware version are shown on the display

After the internal system has booted and performed some tests,
the former set values are restored, if setting Keep set values
is set to yes,or default values are set.

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 it was on before.
Switching the input on if it was off before is not possible.

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

When the load input is off, only the actual value of voltage 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.

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 currently
selected regulation mode, are not shown.

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 it changed again
by rotating the knob in the opposite direction.

A\ Attention!

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 B can upwards only be adjusted to
the value of Level A and Level A can downwards only be
adjusted to the value of Level B.

6.6 Preselecting the regulation mode

The selector Mode (2) preselects the regulation mode. Four
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 ad-
ditionally effects 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®.
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CV means constant voltage. Here the set values of voltage,
current and power are adjustable. In this mode the input voltage
is limited 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 voltage limit can not be achieved.

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®.

o Note

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

o Note

The voltage set value, which is assigned to the regulation
mode CV, must be set to 0 in any other regulation 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 OV 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, dependant 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 resi-
stance ranges. For values refer to the technical specifications
section.

0 Note

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 reso-
lution and accuracy of the lower resistance range. 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 high that the input current exceeds the nominal current
value, the adjusted resistance can not be achieved.

Simultaneously, the current limitation becomes active. If the pro-
duct of input voltage and input current, i.e. 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 terms Level A and Level B stand for two different sets of
set values which can be switched over in order to generate a
value step. This is either done manually with the selector Level
Control (3) or externally via the analogue interface with the
trigger input (only in A/B mode) or automatically (in 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 cur-
rent 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 A and B. This generates a square wave shaped set value,
whose high level is represented by the A value and whose
low level by the B value and whose period time (and thus
frequency) by the sum of the 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.
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6.7.1 LevelA

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 selectable
depends on the regulation mode. In constant current mode these
are, for example, the current and the power, because the set
value for resistance is only available in resistance mode and
the voltage value must be set to zero in constant current mode.
See figure 9 on the next page.

The set values of this mode are kept unchanged until they are
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 values are reset to default values, depending on the
preselected 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 retained and can then be changed by a
command, except with GPIB interface IF-G1.

6.7.2 LevelB

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.

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

6.7.3 Level A/B (pulsed operation)

This mode combines two set values A and B with two sepera-
tely adjustable pulse widths for A and B. The electronic load
generates automatic set value leaps between 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 A is 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 100us...200s, which
corresponds to a frequency of 10kHz...0.005Hz.

o Note

Alarms like OVP or PF (power fail) (see section 6.1, item
LAlarm 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

Pin 14 of the built-in analog interface offers an analog input
called , Trigger in“. This input can be used to alternatively trigger
the switchover from Level A to Level B in the dynamic Level
A/B operation mode by external means. The user can control
how long both levels‘ set values are active, for example with
a function generator (low-resistive output, 5V square signal)
or a switch.

The remote control of Level A/B triggering 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 A and B can only be done via
the trigger input.

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

As long as external trigger is active the pulse times of A and
B are not indicated in the display and are also not adjustable
anymore. The display indicates the condition as ,Ext. trigger®.
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The rotary knob Selection(5) is used to select the set values for
Aand B, as well as both pulse times, and Setting(6) is used to
change them. The display shows the letters A and B to indicate
the assignment. When navigating between the set values, an
arrow (->) is placed in front of the currently selected one. A
rise/fall time for the pulsed operation is also adjustable. Both,
rise and fall time, are identical and can‘t be set seperately for
Aand B. ltis displayed as slope in the format Avalue/time, 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.

0 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 so-
mehow this might be caused by Level B being the same value.

Figure 11 shows a possible progression of a set value (U, |, 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

The rise and fall times are equal and are thus considered 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%.

Rise/fall time

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
Avalue is not adjustable at this point.

o 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.

0 Note

The smaller the difference between Level A and Level B set
values, the higher the actual rise/fall time will differ from the
adjusted rise/fall time. It is recommended to use set values
for Level A and B which difference is greater than 30% of the
maximum value.

periodischer Sollwertverlauf
periodic set value run

Level A

Level B

Pulsbreite von B
pulse width of B

Pulsbreite von A
pulse width of A

Periodendauer / Frequenz
periodic time / frequency

Figure 11

periodischer Sollwertverlauf

A
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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 average
current is measured and the elapsed time is counted and then
displayed as the consumed battery capacity in Ah. The voltage
supervision, together with the adjustable undervoltage shut-
down threshold Ulow, prevents the battery from being deeply
discharged. This threshold needs to be adjusted at least once.
If it is exceeded during the test, the load input is automatically
switched off and the time counter is halted. No more current is
drawn from the battery. If the threshold is set to greater than
the battery voltage, the test can‘t be started.

Selecting the regulation mode

The preselected regulation mode determines the set values
that can be adjusted for the test. The mode can be changed at
any time, even while the test is running. Doing so will reset the
whole test, along with 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 calcu-
lated 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 pressing the pushbutton 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 press
will continue the test. A reset of the time counter is done by
leaving the battery test mode by switching the selector Level
Control(3) to position Level A/B or Setup or by switching to a
different regulation mode with Mode(2).

0 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.

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

o 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 cor-
rectly. 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 about the time display

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

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 acces-
sing the device from two locations at once there are priorities.
Following applies:

The analogue interface has the highest priority, the digital inter-
face the second highest one and the manual control the lowest
one. It means, that if the device was set to remote 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 location is
internally set to ,local“. In ,local* status the device can only be
read (i.e. monitored) by the PC.
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6.10 Series and parallel connection

Parallel connection of multiple loads is possible, but it is not
explicitely supported. That means, there is no automatic dis-
tribution 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 distribution
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).

A\ Attention!

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

6.11 Functions of the connector ,,System
Bus“

6.11.1 Pin assignment of terminal System Bus
Pin 1 = Sense (+)

Pin 2 = 1-Cross

Pin 3 = I-Cross-Rtn

Pin 4 = Sense (-)

Pin 5 = Share Bus

Pin 6 = AGnd

Pin 7 = FastReg

6.11.2 Two-quadrants operation (2Q)

The Share Bus of the electronic load is compatible for so-called
two quadrants operation with certain power supply series:

» Series PS 9000

» Series PSI 9000

 Series PSI 8000 DT/2U

» Series PS 8000 DT/2U

» Series PS 8000 3U (with limitations)
» Series PSI 8000 3U (with limitations)

Other series or subseries, even if they do feature a Share bus,
are not compatible or only by extra measures.

The connection for two quadrants operation is as follows:
PS 9000 / PSI 9000:

Connect pin 5 (Share Bus) of the EL9000 to pin 5 (Share Bus)
of the power supply and pin 6 (AGND) of the EL9000 with pin
6 (AGND) of the power supply.

PS 8000 / PSI 8000:

Connect pin 5 (Share Bus) of the EL9000 to pin 7 (Share Bus
+) of the power supply and pin 6 (AGND) of the EL9000 with
pin 6 (AGND or Share Bus -) of the power supply.

In Share Bus operation, the electronic load operates as the
leading component and the power supply as the depending one.

The load has to be adjusted and controlled. either manually or
remotely. Automatic tests are not possible.

Typical applications for the two-quadrants operation are:

* Battery tests with semi-automatic charge and discharge
cycles

¢ Automotive electronic tests with simulation of transients like
for example voltage break-ins during engine starts

» Cyclic charging and discharging of capacitors

o Note

Two-quadrants operation is only suitable for CV mode (con-
stant voltage).

More details and an application example about 2Q operation
can be found in application note ANO12 (see website). Also
see section 6.11.4.

6.11.3 Selecting the regulation speed

The regulation speed (or time) of the load has deliberately been
set to slow and lies at typical 50ms (only for CV and CP mode).
By this setting it is accomplished that critical feeding sources
like power supplies with unknown regulation characteristics can
be loaded steadily and run free from unwanted oscillation. The
dynamics is then situated at the given minimal regulation time.
See ,2. Technical specifications®, section ,Dynamics”.

If a better regulation dynamics is required, it can be activated by
switching the load to fast regulation. This is done at the termi-
nal System Bus, Pin 7 (FastReg) and 6 (AGnd). If these pins
are shorted, the fast regulation becomes active. By default, the
slow regulation is active. Changing this configuration must only
happen while the load is completely switched off from the mains!

6.11.4 Crossflow adjustment (two-quadrant operation)

Using two-quadrants operation, i.e. running a load in combina-
tion with a power supply, necessarily requires the use of the
Share Bus, whereby the load controls the power supply. The
pins 2 (I-Cross) and 3 (I-Cross-Rtn) of the terminal System Bus
are used to connect a resistor (0,25W) which injects a crossflow
current between the power supply and the load. This current
effects that load and power supply are permanently active and
thus can react faster to set value changes. Following applies:

R = 0 --> Crossflow current approx. 10% of nom. current of
the device

R = infinite --> Crossflow current = 0 (default)

The crossflow current can be continuously adjusted with the
resistor from 0 to 10% of the nominal current of the load.

In practice, this is only used in a little number of special applica-
tions where extremely fast load changes are required between
the two quadrants. Common applications like, for example,
automotive start-up transients after DIN40839 do not require
this feature.

6.11.5 Remote sense
The remote sense feature is described in section ,5. Installation®.
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7. Device configuration

7.1 The setup menu

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 and it can‘t be accessed via
digital interface.

The display shows a certain number of parameters, depending
on which interface card is installed. The parameters are selected
by knob Selection(5) and changed with knob Setting(6). Two
small triangles on the right side of the display indicate that mul-
tiple 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:

Figure 14

The second line subsequently shows all available parameters
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 auto-
matically 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 regulation mode (also
see ,6.6 Preselecting the regulation mode*), while no defines,
that the set values are always reset to default values when
switching.

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

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 calcu-
lation 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 additional ID is assigned as broadcast ID, which
is seperate from the three base IDs.

0 Note

Only available since firmware version 5.01. 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 segment
in which the CAN IDs of the device are located. For further
information refer to basic CAN topology datasheets. 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 collisi-
on can occur. Hence there are, theoretically, 32 x 30 possible
device nodes (with two IDs each) available when using CAN.

CAN Base ID

Possible settings: 0x000 (0000) ... Ox7FC (2044)
Default setting: 0x000 (0000)

Belongs to: CAN interface card IF-C1

Explanation: this adjusts the base ID for the CAN ID system
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 adju-
stable in steps of four. Also see the further documentation for
the Vector system, which is included with the databases.

o Note

Only available since firmware version 5.01. This setting is
only availabe, if CAN ID System: Veector has been selected
(see above).
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CAN Broadcast ID

Possible settings: 0x000 (0000) ... Ox7FF (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 broadcastmessages 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.

o Note

Only available since firmware version 5.01. 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 loca-
ted at the rear side. It is designed to remotely control the most
important functions of the electronic load by external hardware
(eg. SPS, switches, relays) with it.

A\ Attention!

The load requires to be switched to external control in
order to use the analogue interface. This is done by con-
necting 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 operation
mode. Switching to external control can be done in any situa-
tion (except when setup menu is active). Hereby the set value
inputs are activated and the set values for the load can only be
adjusted by means of an external voltage source (PLC or 0...10V
application) or with potentiometers. See table ,8.4 Pin assign-
ment 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 details also see ,8.4 Pin assignment of the analogue in-
terface”.

A\ Attention!

Never connect grounds of the analogue interface to mi-
nus (negative) output of an external control application
(PLC, for example), if that control application is otherwise

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). It 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.

e 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 various
single or combined regulation modes. It always applies, that
pin 7 (Remote) always has to be pulled to 0V (DGnd) and
pin 12 (R-Active) too, 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.

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, 1, 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

connected to the negative power supply output (ground é 8 8 g Py
Q

loop). Load current may flow over the control leads and Pin| M m m m| g
damage the device! S
Voltage regulation (CV) var. |10V |10V | - L

A\ Attention! Current regulation (CC) OV |var. [10V]| - | L
The inputs are not protected against overvoltages. Higher Power regulation (CP) OV |10V]var | - | L
voltage than specified in section 8.4 on any input of the Resistance regulation (CR) oV [10V |10V |var. | H
analogue interface may damage the device! Current & power (CC+CP) OV |var. |var. | - L
Current & resistance (CC+CR) OV |var. |10V |var. | H

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

,H/L* = High or Low, for level see table ,Pin assignment of the analogue
interface”
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8.3 Example applications

Overview of the pins @ @

AGnd RSEL

DGnd PSEL

Remote CSEL

Rem-SB VSEL

REM-SB DGND
® ®
QVP/OT Switching to external control

Trigger In VMON Switching to external control is only required if the device is
R-Range CMON going to be controlled by external analogue signals. If using
R-active VRef the simulated master-slave operation, only the slave(s) have
Figure 16 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
Master-Slave operation, simulated set value which is only required if resistance control is activated.

A true Master-Slave is not possible because the analogue ~ S€t values can also be bridged to pin VREF for 100%.

interface does not provide set value outputs. But the monitor

outputs CMON or, in some cases, even VMON of the master

can be used to control at least one of the four set value inputs @ @
of one or multiple slave loads.

@ @ Master REMOTE DGND
CMON /

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
@ Slave 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 PSEL

DGND

Figure 17

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 Remote and R-active
have to be tied to GND at the slave(s) in order to activate the
external control.

Since there is no power monitor output, the PSEL input(s) @

®

CSEL

Input off AGND

!

Figure 18 shows the wiring of the analogue interface for remo-

tely switching the input off. This feature can be used anytime |/

and does not require the activation of external control by pin PSEL
—

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.

Figure 20

. Operating Guide
42 Date: 02-17-2014 § EL 9000 HP Series

\. J

>m




Remote control

EN

External control with current only

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

®

DGN

D

®

CSEL

/ 10k

AGND

4

Figure 21
8.4 Pin assignment of the analogue interface
Pin|Name Type? |Description Level Electrical specifications
1 |VSEL Al Set value for voltage 0...10V, corresponds to 0..100% of U nom Accuracy typically 0.1%
2 |CSEL Al Set value for current 0...10V, corresponds to 0..100% of | yom Input impedance Ri > 40k...100K
3 |PSEL Al Set value for power 0...10V, corresponds to 0..100% of P yom
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) Urange =0 ...30V
Internal = HIGH (U g, > 4V) or open I max = -1TMA at 5V
8 |Rem-SB (DI Load input on/off OFF = LOW (U Loy <1V) U Lowto Hightyp. = 3V
ON =HIGH (U g, > 4V) or open Sender: open collector against DGND
9 |[VMON AO  |Actual value of voltage 0...10V correspond to 0..100% of U yom Accuracy typically 0.1% at | yz = +2mA
10 [CMON AO Istwert Strom 0...10V correspond to 0..100% of I yom Short-circuit-proof against AGND
11 |VREF AO  |Reference voltage 10V Accuracy typically 0.1% at | yz = +5mA
Short-circuit-proof against AGND
12 |R-active  |DI Selection R=on / R=off ' R regulation = off = LOW (U |, <1V) Urange =0...30V
R regulation = on = HIGH (U 4, > 4V) or open |l ys = -1mA at 5V
13 |R-Range [DI'|Select resistance range * Ruax = resistance range 2 = LOW (U 1o, <1V) U Low to Hightyp. = 3V
Ruax = resistance range 1 = HIGH (U g, > 4V) |Sender: open collector against DGND
or open
14 | Trigger In |DI Trigger input 3 triggers A->B = LOW (U oy < 1V)
triggers B->A = HIGH (U 4, >4V) or open
15|0T/OVP |DO  [Overtemperature/Overvoltage OT or OVP = HIGH (U 4, > 4V) Quasi open collector with pull-up against +15V
no OT or OVP = LOW (U o, < 1V) At 15V at this output there will be max. +1.5mA
Short-circuit-proof against DGND
Receiver: U Lo, <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

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

* 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 protocol. 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 interface
cards can be found in their operating guide.

Specialties

The control of the electronic load via one of the interface cards
and the supplied LabView VIs follow 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 Vs 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 interfaces in
other IDEs than LabView is generally possible. The communi-
cation protocol follows no certain standard and represents only

Application examples

The following figures show only some of many possible applica-
tions 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, but with limitations. The LabView
VIs currently only support one unit via RS232.

Figure 22

the lowest level of the communication. At this level it provides Figure 23
lower safety against wrong setup and wrong set values, which
may lead to a misbehaviour of the addressed unit. A strict ad-
herence of the guidelines is mandatory.
Details about the communication protocol can be found in the
operating guide of the interface cards.
. =] Operating Guide
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10. Miscellaneous

10.1 Accessories and options

o Note

Details about options and accessories are avaible in seperate

operating 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 inter-
face cards for USB, RS232, CAN, GPIB/IEEE (SCPI only) or
Ethernet/LAN (SCPI language) are available.

10.2 Firmware update

A firmware update of the device should only be done if the
device shows erroneous behaviour or if new features have
been implemented.

In order to update a device, it requires a certain digital inter-
face card, a new firmware file and a Windows software called
,Update tool".

These interfaces are qualified to be used for a firmware update:
e IF-U1 (USB)

e |[F-R1 (RS232)

* |IF-E1 (Ethernet/USB)

In case none of the above interface types is at hand, the device
can not be updated. Please contact your dealer for a solution.

The update tool and the particular firmware file for your device
are obtainable from the website of the device manufacturer, or
are mailed upod request. The update too will guide the user
through the semi-automatic update process.

o Note

Devices with firmwares older than version 3.0 can not be
updated to version 3.0 or higher, because they require a
hardware upgrade. Please contact your supplier for details.
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