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1. N 2. AR

- I . 2.1 ZTHER
EL9000 A 41 B T T8 N FL s e 7= i, @i 42U 1 19¢
ShFEI, AT RO S R A . B T ORI A Th Al
Sb, APE AT CZERKEAE R RO i A R s e, BUE
Sk G R P B TR R R B BB A, . e
ﬁ%%ﬂ?%gﬂﬁﬁﬁﬁﬁﬁ%%a " ?f%= BWf%ﬁ,%ﬁEﬂﬂ%CD
TR —BO R, MR SRR RS, g s S TT0R: 2, 2 TIERITR,
R AL E . WA HL T4 A T 5 PS9000/PSI9000 % 41 Ha i 4 1 f2
G, SRR R IR TR R, T SRt

H B A AR R A A%

AP i AL BRES PE A, A DU il BEAERA DRt ) B A
A SEEME, R & BRI R AN GESC LI 2 00HT
JERTHERAEPE IR -

BURAL B BT 7 b e s PEBE RO R, sl 17 7R 5 48 () 2
8] N BEAT AN RS T B, Ee e ARSI FEAIT A A
SN ) 5 SR BSOS AN I A, BA R 22 DR AN Mt s o

AR A EEE R R RR T T 5 S CAN—RE R lk Tk
ER RGP TR RS AT e
PREZRAET, R AEUSBREBIZIE B RN |-, IRl 2 k46
(BEZ) ™ dh. LHENIEERNBLRS, MENACAN
KB s N R, AR TEEL9000 HP ™ il i 843 b 1k 3
AN RmId e, il B PR Al SRS .

FEEE

* 7£0...100% 6 H % & U, I, P fil R

o DAz A () VA0 AT B itk

[ HkAf I K (CAN, USB, RS232, IEEE/GPIB, Ethernet/
LAN)

o AR R EE O

o S AT K TR RN AT T/ AT T PR 2H 3% 58 AR IR ) Bk Bh i

* 7E50ys...100 s [a) 6 [ A 14 o7 8 & 25 L (BE I 1)), 72
30us...200 msHF [a] 6 [ P9 TR _E i fE] .

* 5CAN R 4G4 K Vector i 1

BRARAR B i T RS R
HE AR AT B AR A VE, W] — IR R SEBE A BERE (-

HEEER

IR 407 %

S 0.0V...999.0 V

HRERT

IR 4075

SR 0.00A...99.99 A
0.0A...999.9A

MEEET

IR 447 %

(i S 0 W...9999 W

EEESR

TR 407 %

S 0.00Q...99.99Q
0.0Q...999.90Q

B [ B R

ST ) (A H b AR R ) DA/ e e FD i
K (HH:MM:SS) &R .

IR 1s
MENE R 1 s...99h:59 m:59 s (99:59:59)

A R R O R AT A RS, DAL EhES
Level A/B#EAFAEC T K T8 A ETHI 8] IXLEZhAE W
AR E .. NIEWHI, YR A Ul RE RN
TusHJ LA I 1] o

HRVEANE BB S 545 R A E 3

\
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2.2 ErEmEASEANE

EL9080-200 EL 9160-100 EL9400-50
E=:hE DN
WANBE 115V/230V  +10%, AI4EH
HINSRE 50/60Hz
HNRE T2, 5A
BRI
HWIANBIE Uy, 8ov 160V 400V
HWNINE P, 2400W, B E PSR
- BEME 7£20° CIRHEIRFE AT /715000
BN | ron 200A | 100A 50A
3 ERIPIR IR 1.1 % Upgn
RABRARRNMINBE 41V £0. 7V £40. 5V
BASFRMABE 100V 180V 500V
B E T
RESEE 0...80V 0...160V 0... 400V
BRAPE 100mV 100mV 100mV
FEHA [ xk Uy H90. 1%
R AL |
AESEE 0...200A 0...100A 0...50A
BIRDPE 100mA 100mA 10mA
FEHA ok < o H90. 2%
INEESEH]
AEEE 0... 2400W 0... 2400W 0. .. 2400W
BIRDE w 1w 1w
FEHA ok <P HI2%
FR1E =
BESEE 1 0...5Q 0...100Q 0...10Q
BIRDHR 1mQ 10mQ 10mQ
AETEE 2 0...100Q 0...200Q 0...400Q
BIRNHE 100mQ 100mQ 100mQ
FRff ok INFRRAESE B AY 2%+ FE SR SE FE RYO. 3%
MEE
BT L 0TS B2 B [k <50us
g FMEHERE 2N IARS
e (Bkah#R1E) 24T, 50us. .. 100s
EF/TRER i A3, 30us. .. 200ms
FET E+x <10%
FRZ N &, MINERHHTR B R
At I
B B/ R /A
A SR T FL AR PR LI AT 3
BIR T EFE R A S
bidany 2 x A0NFEF, FEX
RO
& EERNE 0...10V for U/ | / P /R (0...100% &E(H)
L2 DN 0...10V for U / | (0...100% S2PR{&)
EHESH RIER/SMER, SNTF/ K, R-IER
HIRIESH HBE/TSR
btk SEBE
#%
ki) R
INEIRE 0...50° C
i
RN R, M8IBLLik
AR R, {484 £t
BRED JREM, 15ISub-DIEEE
Rt WxHxD 19” x 2U x 460mm
E 15. 9kg
IEFMEDE CAN, USB, RS232, GPIB, Ethernet
RS 33 200 230 | 33 200 233 33 200 236
* AFRANRESZET “EilEn”
o BHERENERBENTHENEHTHEMRE (tbin: WHBE) MEREEEEZENESRTENH.
ok FHRITOPERT 8] E X AERRAR {ERI10%. .. 90%FN 90%. .. 10% Z 8.
AR EIRER R AKEE H BEE.
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EL9400-50 SO1 EL9500-50 EL9750-25
FHIFHA
HMINBE 115V/230V  +10%, AJ4Eik
PNk 50/60Hz
HNRE T2, 5A
BRI
HNBE Uy 460V 500V 750V
HWNIHE P, 2400W, BE:5 FE P ER
- BEME 7£20° CIRIEIRE AT 7715000
BN | on 50A | 50A | 25
3 ERIPRBR 1.1 % Uy,
RAERAARNMIANBE £40. 5V £40. 5V £40. 5V
RARVFRMNBE 550V 650V 850V
A R 1
AEEE 0...450V 0...500V 0...750V
BRAPR 100mV 100mV 100mV
il U,om B30, 1% U, B90. 2% U, BI0. 2%
e AL
AESEE 0...50A 0...50A 0...25A
RIRDHE 10mA 10mA 10mA
FE T ok < pon H90. 2%
ThEEH
AR 0. .. 2400 0.. . 2400W 0. .. 24000
RIRHE 1w w w
FEHR <P HI2%
FR{EIEH]
BESEE 1 0...12Q 0...15Q 0...40Q
RIROHE 10mQ 10mQ 10mQ
BESEE 2 0...400Q 0...300Q 0...8000Q
BRI 100mQ 100m Q 100mQ
FEH E +x /)T BRAESE B 2%+ B SR SE FEL 90, 3%
MSE
BT FHAN TS B B[] otk <50us
PR3 FMEHIER G 24 TR
RFE) (BkENIRIE) 2N, 50us. .. 100s
EF/TReRTE A3, 30us. .. 200ms
FEH [ ok <10%
R IR N* =, MIMEBHITR A G HR
A ith iR Th B8
5o B/ IhE/RE
ALt iR TR FE AR BR B A
bk RE AN EFER IR 8
bidany 2 x 40NFEF, BEX
ERIEO*
& EERN 0...10V for U/ 1 /P /R (0...100% i&E{H)
IR R 0...10V for U / | (0...100% SEBR{&)
EHIESH RIER/SMER, AT/, R-IER
HIRESH TE/ SR
bt SEAE
#%
ES:) RERE
INEIRE 0...50° C
ihF
G TN R, MSIRLLik
RFEL BREWR, Thig4 R
BED JREMR, 151Sub-DfEE
Rt WxHxD 19” x 2U x 460mm
BE 15. 9kg
TEHHNEOE CAN, USB, RS232, GPIB, Ethernet
RS 33 901 236 33 200 256 33 200 252
* AFRAMBIESEET “ElEN”
* FBREREAEEBRENTHENEGTHEIRME (thin: BHBE) MFEEEEEZENERTEXH.
sk EFHANT PR B E SCPEARAR {ERY10%. .. 90%FN 90%...10% Z[d.
AR EIREMBIRBUER A BEE.
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3. 4
3.1 HI{LE

B, Pl
dot display, two-line

) ¥ T r ¥ ¥ ¥ ¥ ]
S S D S TS S TS CE—
=1

cTronc Lo | D D D G R GRS G G

EL 8160-100 S D D S D TS S G
¢ ——¢——¢———¢——¢— ¢
HOON20R | G D G GEEED D G GEED G

@ O s s s s s s G
| .t &t ¢ ¢ ; } ]
I

HTHIBIES
Mains switch

i) A A i 4 e (e il i
Control type Select values/seltings
A RN WP e A e
Operation mode Change set values/settings
3.2 RHLIE
DC 6 di s Ak oA A J
DC load mpuf Mains input socket

™ Syslem Bus Input

\

Analog
Interface

I:I
|
EI
s
S

é

. / +I -
Power input
. \ HERINAC
i+ BigndE System Bus %5 1 {3 LR SR I 8 - 4
Card slot Analogue interface  Systermn Bus terminal Mains voltage selector . M‘ams ﬂ:se
venma!aon ouﬁers
Caution! Hot air!
K 2
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3.3 fitLyiEE 4.6 EEHE
1 x BT B T HAR FIRSIE KT % —4800 W, A 53 4 [ 5 146 1) 2%
NP (G 5. SXTERE S TR TTR i . PR
E
xRS RIS R RS WA AR, 4
1 x HLJHE RIRET LA RIS D2 B AR B0 o 3 A5y h 28 B 25 4T T A4

1 x 7HWAGO#fik (System Bus- R4t 2k 7, CUfdi L)

4. EXER

41 FE/EE
AR = i B 4 0T A T R A T RN A
AT AN PG TOHE A AR AR R, AR U AR AR I
J7 TARRE o BRAEAS 2 R0 AR 57 22 4 U W B34 1T Re 2 00 7= i
B 2 i R BCR) !

4.2 S5IxHBiRENEE/E

A7 I RS, DRI R AT R Py A R A
TIIAS AT I TE B ) SEAC 2 T I 2 1% !

4.3  #%
HIPRSORT i B FRD 308 X LA A GRS T4, BLORIIE BT VA 208CR
VER i (5 77) 25 A BRI Tt OrFp 25 0 20emER
DA ORAIE 7S i

EE! BRALLLFREERES

4.4  3RED
s AR PG ARE AT R RS,

FIIFA = i s T RARER N A, AT REA il LA &
Mo WAZURE AT i 5 FIRMT S5 77 A4 4T, A BAT K
FHPEE -

RA 3z i fa R AR ZR N A FTEAT AR DR (e B AE 2

4.5 NSRRI EEN
A H T SR T F T T B TRV, TR e G P S
L K 0 s 8 2 B

R EGE Al B SRR RO, AR, FTRE B
HEATREINR . ZXAAFEE MR B R G (BHEAN T 1130)
FERE E AT A RLAT Y 25 A KA TR T . 180 HI AL AL %
FE>0dBHITER A T, & FERGEATE . RIERLZ S
T AR B — R R R, TO R AR B RO TR (B Fth)
AT RE LR R L o

SEARE AR BRI R R IE R, T2 REMEE. &
5 Je AR L AT 2 R R T R R b R SRR, AR AR
HA AN A A JUUTWF, DB i 100uF
AT REC 25 .

pikael

—AGIFEE ., R BAES BT, Bl 4T
TN B K D ZE BRI DL AS . AR A RAE 2 BT AL TP
BURAE, HARBETRR, MEEHATIE, JHUGR D5 feg
BRAEIAE— K, G BT, FEIRZLELS1000 WD)
R ) SR T o

20°C¥ 25 = 20° CIREEIE K174 JE 5
25°CIE 23l = 25°CH 5L i 5 1118 5 3

— % 20°C =81 30°C  —IEH5) 25°C
8000 W

7000 W

2
L1
/1

6000 W

A
/|
1

5000 W 3

4000 W

3000 W

2000 W

1000 W

ow

0Os 100s 200s 300s

4.7 HINBEFMANBIREER

P 4% A R SR, 0 2B T SR R A i A

Omw RN B FRR R AR IE . RACHE R A
, WA N S RO, R IRV 2 [ R R

Eéﬁmﬁj

250

400s 500s

200

150

I/A

100

50

0
0,0 0,2 0,4 0,6 0,8 1,0 1,2
T

05U Z 18] ih 26 A2 RAR VLRI, DRI AT S5 B SR
(o A I AT RE TS Y LR, 07T U 5 e R RUOK 51

80 VAIS: A1V

160 VAL 5. 0.7V

400V /500 VAL 5. 227V
750 VIS #4135V
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5. &Ik
51 HBi&

WA e, TERT R A AR BRI . WA, EA R
PEAT iy, NESLBIER R AL RIRS o

5.2 S5WmHEEE

70 FE B 7 1 FRL R 5 T ERUREL . R R IEC 320
10 AT, HEZ4K15m, SIKEZN 3 x0.75 mm?2,
A7 —5x20 mmEIRK 22 (BARSHES 4.2, HAM
e “BER 2 BIERT) , AJEBATHRE E S, IS, 0
JFAE R ) B2 ) UG F AR 22

5.3 EiRMANimBIEZE

SRR NS T S T . A 37 M 22 1 [ 5 54T
(T RIB e o T BEIN Y 75 V 46 1 TE R e | LA S Vi
JER/ N

FE RN I TR AR 23 E . R BRI SR, SRR
VR LT SO SR AR . 0 B, R A 4 e R T
AT AR R AR R 2 RIS — B (R 22

SRR I B BN BT o TR R DOSREAT F

50 ALL B 2 x4 mm?2 8% /1 x 10 mm2
100 AL F: 2 x 10 mm28 £ /01 x 35 mm?
200 ALLF: 2 x 35 mm25 % /1 x 95 mm?
X EREE (B 2R) .

5.4 EHitMAiREEH

FPREELIRL 7 N o SR 1 M PR B PE M, B K A\ s BR &I
4300V, HAXAREEIE! B “-7 i A\ 5PEHA)IE
FETAT T AR B o

TR BEP—MARIZEE, RS EIRIR (0 RIR) Hih
i EP—RET R EEN. BTN EHE!

5.5 %%, System Bus“imF

System Bus (7 i J& ) ¥y 74 59— /N BB . H
5| BV B A VR A 15 W2 T5,,6.11 System Busyi FHITIEE .
UE3 I AT ] 3 B A b A 7 iy e 1 e 77 o AT !

5.6  ZIE RGN AY(E B FNEE

TERE IR 2% 31 System Busiii 1~ I, 2245 Bk W #756.11.
MR A 5 B AR (] 1 R (R 2 i K 1.1 V)R PRtk
25T System Busizt F B s YR ) HL I, SRS BEAT AR N
AEE 5 AE R AR PR 2 P S T O System Busii 1 5| I
A (+ /B o ) R0 5| 4 (B o) o A FH ELA2 0,2 mm?2 — 2,5
mm2, PR L.

(+) Bl R gE 5 TRIR (+) 36 H im iR iE, (-)=%nin 55
H(-)imtEZE, BRI ESIRITAAKRF M.

5.7 {EOFIHE

AT R B RAERE AL T Sha . ST R
ZEERTET9,

10 HER: 06-2014 §
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6. IRME

F T B BAEA WK ZEiR ] % %4731,

6.1 AR

NN PRAT W bE s AR R . 2 B SR U N S 3
J5 I S bR -
S B A AT A
Actual values and regulation mode

WEE, HiRfmiLeEa
Set values, errors and other information

i F B AR
Indicator regulation mode
2 o L
Actual value of voltage

ShiTh
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
s (R B AL
Active set value Consumed capacity

g 2%
Time counter

R Y
Undervoltage threshold

K

3

WA IR RAS (M) ML T SLhMEsd, 5 M
HIISAT B BRSO oG . ISR IEARFRAE AR, MR I 5E P AN )
VR AT AN A BRUEERPR D3 ZA 5 PR o s el BR AR . X
TR, RERR RO, S SRR, =M
T H BT ER HR

FERFHL (B AR B 0L T
KPR AR -

ZrStandby’ R %%,

) _
IR EIR

4 B A T R B R R AR R 4% ) U T (Remote
mode) i HILIXF I/ A5 . FERE W] BE Level A, B F1A/B.

Y AExternal modeZ& R 73 145 i 48 5 BRI 1,

FEI
B AN E AL B8 EREAT T TS 1 L 5 75.,,8. 54

T%D «Q

REEER
Overvoltage 1§ Power fail{s 55/~ A HHR HIEL .

U ST AR ON ORI, S LB R . W R BN
JEARBR B (W,.2.2 %77 B S AR <O , Sl
EiRE. XWHERA S RSB, HEE RIS 7l &
BEsh.

W R —HER ThE L, EEMHIATHEEL. IWHWET
R AR E R B T R 25401

ke 1

K7

BRSPS B R R T RIS B WIRBA R
HOHIL, I3 E BT B e i B o B .
HAEHDL “(gone)” RAEMIE A GEMIN. "TMEH “nput on/
off” ekl 5k & 4 RS HL P B 2% v X (W 3245 2R A

A HTAN A RIS IREE S, WEBUR M i s g X

TERE LT AR I =, LU REM-SBE| JHid: Zlow, Bl 5% %)
N, EEFIAIRE G R . BHIE IR A b, W< 8 shif
NI “(gone)” IR .

PoR: 46 EGPIBiEtherneti MK /5, A T2 A Kt s EL Py 6k
LR MmX NEER, JEESFAE KRR, TARERTER
B L. il SCPIEA T R, ALk EILT “(gone)” IR
AMER, MR EEIRS R -

\
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6.2 1#BR{EIRH

Power (1) HJF 5%
R AP PRI €
Mode (2)i%+#% &%
FF 10k S Bk AT 1 R . AR
i TR AN TR, — FLYCPR{ ik
cv CRior FIBE M, RSN, X5
cc CReocor  E, BPIEZ di LR E H ] (CC)hia
IR, M E D) # ] (CP)EA AN RE
F AL, HETIE AT IR R R T
BoRPE b EERT RN
T DL EEY,,6.6 TG R AR <
H A A
cc B I 1 B
cv L 1
cP ERy/E ST S
CR10rR TEA*E [l P 1 P
CRu400r TE2*3t [l P 18 FH T

* bR BELAEE R E %

VAR 0 e ¥ 2 SC P ORI N 5 2 A ik s e =0 ORI i
SEAE (BUERTE k5 5) B A% . dEE L By sk A7 vy
] R A e W e e .

T THSEHICV I ZC AT AN i L AT 45 . X AR T
FHAE HICR#E .

Level Control (3)i% %%

FHRAE IE w8 (AFIB),  fkab Bt (AIB) 5 ey iR i =X
i B AT XM E LA —EREH. =
Big, & LlfELevel AdiLevel BT
WAFERU-FEE, 1-HF, P-ThRZ8E
. HHMode(2)ik# 7 — AN,
HKeep set values % & Ayno (I35 5,,7.
FEMALE ), WM ERCNEIAE.
filLevel Control (3)ik#% 2% 7] 5% [ £ 4%
N, BRIERMA->BEH MWB->A, FN
XA R A BT ahfs .
A S P B FRLIRR O (BT ER) B, S5 A e (S M A4 o
AR EHITITG, HKeep set values = yes#iik, M<kE i
IEAEAE R E 1 -

Level Control

B AB Battery

A Setup

HeFEas A B

A ez Level ABUEE, MICEUEENZIAERL, JFREH
B

B e xLevel BRIBEM, MREUERIZIZERL, FFREDY
B

A/B KA, WAk (iR 52 4%, A sifELevel
AMIBIA]FeH0) -

Battery G fi#k, W0H AR
KA, BOGRESE . R ECE ™ A O
R U AA HIIE) -

ELRT RN FIESHET,6.7 Level AfiiLevel BF
(EUERS

Input on/off (4)i% 4l

T Bs el sk /e (D JF/ SN« B NSRRI
Standbyfi /s T BB o AT I ] e 22 R 58 L6 Ji PR BHL
1o Betn: #RHIL, BOEE R O WREM-SBS|IFH L T

Setup

BN
f IR BER T 4 F AL, BTk sk, T Tk
AN
P AR RS R R AR, B
RIS B (R B R AR ), TR
I A L
PRI T, B R R,
>3's, APRFEER{EHRAT B ER AR .
5.01LLR R fFAR: 15, BatteryBist, JFEWILAR s,
Febl>3 s, AR RN T AIAN AL,

Input

AL %

Selection (5)jiE4ll

AR T 1S . Selection (5))REAN B X 5 7R b ) H—
TR E SRR — S8 TR IE I JC 3R/ S 80T ILET
(->)o

IEREIT S e ey, TH— R — A — K. WER T Sk dq m
FRWEE, WM BRI EE, RE_2NEREES, K&
o TS 4T g 2% o

T T e A B 5 Sk S R RS )

Selection
Setting (6)/ie4ll
g KNEHITA L 2. Setting (6) {1 B B2
i i Selection (5)HE4F 1) 1 5 (i F1 2 4 (fF 4 &
),
REFH: Webfis b, 5 e (e 0 s e b
CHRMAE) o PR LU SO B e, Dokt
B S

Un AL BE eI Ik B B e 9 BB BR, U5 5E (B4 Rp AR AR R
{8, ELEFER LR TT 1A A 252

Setting

N

O

6.3 FIHRIE

ARG 2 ETF CHT . SOERIT I R a2 S A AR AR
Vi a1

B RS R Zh AT — SR, fne BEE BRI B E B R
WERWEM, Xk TKeep set values ¥ E . MEME
TRHNE B — RS B JE UG 42 S T

12 HER: 06-2014 §
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6.4 FTFinput on/offFFxk

1% TInput on/off (4)#%4H, HIIMASTIF, F=iIFE LAk e
TAE.

PR R, NI

R BT E S, @ O (pin = low) Y ,REM-SB“[]
SR . R e, AT AT TN .
ELAERS, . R DRMBAPATE X 44 L FRE AR T
INTE BRI 10

TN, RERSEbRE EAE, BN EHEE AR
SERRME . E AR 0 AL, e R E L.

SRR BB T R e SRR b bedn: P e
R, B R AR B e e R ) (R .

FEHLIRZS (A =KD R tn T

6.5 ABHREE

VER: ABRLE AT e R O e AR B, A
BE M0 52 / T KL

HEE R BA B RIRASExternal mode i Remote mode 3,
BEE AR WA BE % e Y .

a) ERERBHINEERE

7EA, B, A/IBfIBatteryi®{Ef T, H ¥ Selection (5)it+*
B U B E 1
BT (T Setup) HRIEFARKESH. &%
ST WERR CL

b) AHIREE

Z Wi tiSelection (5)i & (1)1 & 7] HISetting (6) K. M
FH: e L, 5w (B3 N BRI 43k G5 55 2 A%) .
PP EE DL/ D DO e AE, TR LAOP I

U SRAE ek B e ) L BR BT PR, W35 22 (B 4 R e AR
{8, BEIFXRLTT A A o

ER! &, fELevel AIBER T, Level ARYEIAIZE B LM
tars K F % FLevel BHY! Level BR A5 i35 %] Level A
BY#{E, TLevel AF][E TiAT52|Level BAIEE.

6.6 FUEIAEER

BRI Mode (2)THE Py i R e 0 R BE R . 4G AP A T
¥E: CC, CV, CP F1 CR. ¥ v i J5 B2 i B 9 1
154,

CC sty B S mR MR . fE R T i
N BRSO IR e A (BRI, A s sl fan H FELvR .
YyRBEEAE S AR E I FE TR, s KA. ThERIRHIL 5L
TR

W Keep set valuesZ 4 1% Ano, # % CCIREEA X m] K4 1
RUEHBEVONARE, RN EEN0. Wftyes, (R EH %
T/ NABEE . FEIE W, 7.1 EESER <

CV Rigfa/k. mm T s, mpmR e, Ek
BT, Bedlok 2 0ty 2 5] ek AR, SN LU 2
BRI T, SRR B kT R SR LA
U AR F i 1) L R

ik Keep set valuesZ 3 #i 5 yno, #EICVIJF, TKH
. FLURITh 1 5 1 B B AR . R R yes, {7 W RS
AN . VERE W71 BB L

EE: CVIHEAFES Bl il — /. iRk 7 et
i, BB P R B

EE: HCVIHBHAMEN R EBIE, £HE MBI T
WA E A0, PlEHECC, CPECREL T3 ##(E 1L Fe iy i
AF.

mFREEHIBECT, ALK R B4 K, (H2 0B,
I H1id R TR IR 75 7 ] 5 iR o

SR (B 1) G T MISE: 7 sk 48 i s e
P A BELLH B, W RERIE# HICC, CPE(CRER(E,
K LA N0 Vo

CP 2istash, st a5 mp AR e . ekt
R BEIERSR FT Bi 2 1) HBE LA A AR AR RN LU (P=UD) T E
VAT, AR R AR, TR I £ BT LA
NIRESEFR IR, RN, RAEEE.

wnKeep set valuesZ £ #i % yno, %% CPEL T FEL 13
SRS EARFRE, TRV N0, W fyes, (RET G/
(. PRI, 7.1 BE SR “,

CR misiamsi. A amanEiEE. BasEiss
EHARIE T

CRIJi# 5 :0 A A 7EMode(2) T % e e H b —ZH FEAE Y FE N A4 T
Yo PRALVERE LU T (AR, RA 20 R AR E AN .
FESEARE SR AT BT, AR D2 1 E (A -

AR R R INERAR 2 s R IR IR, AT P4 RN FL R
AR (R= U 7 )R 1R 5 B . G0 SR 4 N R A i i 5
N U AR R R, ARSI E. N, BR
TS . 0 S A K N R e LA TS I T Rt
SRR N, BRIREIS . XFEEANGEIA B S5 (A
Wtk Keep set valuesZ#(#i % ino, % 2 CRELA T HFH
oo BRI R G ERE EAARE. Wk 2yes, (f %K
AN EAE . PERE L. 7.1 B R C

EL 9000 HP %%
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6.7

]

Level AflLevel BARZRMLHA R TT LLEE# e e, BAE™
A el EHr . ilidLevel Control (3)ik$% 5 TahiE e,
oY I8 A A R N B RO O AR R e, B E sh B
(AIBEER) .

AFIBHRE X 44 TR B RSB E M . 75 SR B wE
MBS, Blin: FECPELT, & nT LA Tha w4 i e
f, A2 AT U0, PEA iR G M. 6 FABR A (I
6.7.3), FEFARBR AT (R0: Fkyhs 8) #E4T E shi ik
K AR e, Hm g AESRRIR, R LABIE R
N, TR B (SAT) DAAFIB IR AT A8 ik 95 e AR IR o IR Seh g5
FriEm 4 tk. 24 A=10ms, B=90ms, 751100 ms(=
10 Hz) Al B 10% i a3t W11,

Level AFdLevel BHY{EMH

6.7.1 Level A

HlLevel Control(3)ik 545 #%4: 3, Level A“J5, Level AR HE(H
W . X HA Y ERFIRE A ERemote mode F External
modeltf 4 H 1 fit. #tZLevel A5, Fi% kirLevel A, 4
A% R e 5 B —Fr sk (=), FRoRnl LR
WA, WEE AT Selection(5)i%k &, JSetting(6) 5 i .

WA A 57 T S R e T AR AR R . 28] FEAE IR
NHRAMIDIE R, RO E R A BT AN A,

I R AR R RS R A BT . LR TR,

R 7 2 e 4 2 Level B, AIB &Y Battery test, A< (1%
EER AW B A S8 . HinHKeep set valuesS 4l
whno (WL, 7.1 WEER “VRAEGHXFRENT .. Ba&kEl
SRR M AT I AT IR AR UK R B A B (00,6.6 TRIZE 1A
TR )

Level At il i £ #5628 M i g 4, AR T3l
PE—FEF AT A .

i S )E, MTikik I Level Controlif B4 AL,
BATHHTE M, FMRGPIBE:HKIF-G14b.

6.7.2 Level B

FiLevel Control(3)i£ #2343, Level B/, Level B ¥ E
P E . XA S Level AN IHR1E—FE.

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

HH BB, YurieF i Level Control B E# #1C, A
AT H B, BRGPIBEE L-RIF-G14t.

6.7.3 Level A/B (BkEhi&{E)

XS ARBRI P EHA &4 i, 1 HAMBE KA
ARK e R ARl o FEL T 7 A0 1 X Se BUE A sh Az sAFIBIA] % 58
fERYER, HE ETF/ SR e, BRaiedE Road e s JE T4
R EM . BEEE, AECVERT, HAEHRESZH,

MHEBEERFAE. HIEESEE11H12,

AR Ik T2 05 LA BEE AR » K 98 A AN B — AN TR Bt B AR
K EMPAEF=1/t. K% AES0Us...100 s[a] A, AT AL
100ps...200 sHHF[a] B, XF¥10 kHz...0.005 HZA# BL .

FE: (ROVPHPF(IRE )L ZTI6. 11 “IREE P4 )—FEa]
KHIFr 1 IR B AL RR SR AE o T H R IR B A 5
AR -

Externer Trigger

DA fih % i N (BREFUL 2% 11 ) SEERLA 55 B IR 0T e e U fE Level A/
BEE T A REAT . Ml R N BAESE S % B T I H Trigger
mode(IL,7. P MECE ). ERIAEE Ninternal. ¥ vex-
ternal Ji5 R IE I il i N JHEAT AFIB A5 2 [ 5 4 o

SR T J5 1K) T AN TRD AT SR AT R0, B Tk 3 ) el A5 ok
W5, filRESHAMKTN. RMES VAR, FRiES
%,8. B “.

AR AEIZAT, ARIBIR Bk I [R] AN R AN AT R
R ER,.Ext. trigger “IRE.

Selection(5) 4l H TIEFASBII W H, kR,
Setting(6) NSk e, Wbt LR RFRARBRI R, 1E
BB AR 2 (MG 3T, 2 A% P BB AT AT Sk (->) . Bk Bl
YERGTH RIS R ATE . Level ARIBRTF R TRIAR R, ANl 43 JF
WHE. & LlAvalue/Atimef# = S F R ok, 109100
A/20 ms.

R AYATIF, Level AIBEAERIITE.

JEE: Level ABIRIEHZ TFEN FHY: Level AHGRE LA
IEAKF 4 FLevel Bif). UL AN F il EB, B4 L i
FA. WRLHLevel ALFRABEW T, AlEC 45 A T Level B
I AT {E

B (s T

Level A

Level B

A Baa s
SR i ¢ BT
1
A i IS
Level A |- m—— e e = e e
Level B e PR
o ‘;I: L }
A BB BAEEH
I § B
B 12

FM28E 7R T BGEAE (U, 1, Por R) IR fik 5 A1 ] A8 4ig i 1) 42 1k
Bl FH/BEmS E T, (HARIBIEAHSE .

USRI BRI R B 2 A, WKEhERAE K5 ST BAR T SRR .
1242 — A . 28— DB 1 1KHZIR K
LRI B S 2 AT AN KR TR A, Hanis
PR AR T B I 8], SRR TR BRI ), SRR I P BT5E
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P 10. ik 98 U 5 HLevel A/B #fEARE

TEWK S ERAERR, SChrE — B bksh HAE BoR & EAVE AR
6, AR, fT ASEBR{E A BELL>=1 Ak i A) o (A
AB), HTHERE A REBOE R o (E SEPREAE N F B I &
PR ECE I (RREAD) o 12 DR AT BOX S B, HEA]
PIAMEIAE AR, HAH VIR T Level AiLAEB, HAT{E LT
BT Y T A5 2

6.7.4 F/BERTE]

TERUR B TR A S, TR E—AME. B0, RITE
30ps...200 ms3t Fl N FFEE YT . DB fEus & msya N A1,
R NE10%.

B 1A] LLAvalue/time s 20 B sl R R . 2845 ABEE BN
40 A, BN20 A, 7E100 msHT R =420 AR . T2
7820 A/100 ms. I deltafd A~ ] i

LB AFIBHIBK I A T THFER ], 2 TR P 57 i =
JTERTEEIE . 250): AFIBHIK 7 #579100 ms, i1 100 msH]
THEEIT 5] 7200 msi (i1 B — =78 . HLERGERL mr X
TZHT, - IATIEASGE#E 51 30 IR 75 25 o

6.8  EMMIHRN

TR

»Battery B xCag s it Bt AT MG, K iR A L, X
FESCHEMUBCE . DIE-P R R, THEE R TP E], SRS R AR
FPLAHEZ R ok o 42 A AT 0 — 2 56 T ULow iR BR
B LE L T X AR 75 A A A D — K A R R
LRI, GO E IR M, THI SRSk FEIBAS PR R
BER B IROR Tt R e, SR ANRETT46

IEFIAEEX

A LEAT T I o e B A, R IEAE IS AT IR AT B, %48
PERT BN INR, BHE T 2 FIARE .

&£/

I B AT b A AT AR AR e (A R, KUK
2k HUlowtl [l . i Selection(5)ik & ¥l . HISetting(6)
WA BoREELUNE: 2y FH(HH:MM:SS) s 2 o Bt
i), PAAhN AL R THFER &

TEANE

2 55 /INIHE (R HLAAr) 2 055 OIS (R 4R\ HL It 1)~ 384
e LA AT FH I TR I 55 R

Frik/E =/ F LMK

% FInput on/off(4)3Z T 46, 100/ f i 1k, sl it
R A T R E AR R 452 1E . Fid%Input on/off(4) 240 2 5 I,
TN gks: . 38T Level Control(3)ik e 4 r sl iathse T 4 4
FlLevel A/B 55 Setup, E¢H Mode(2)#: #3147 (I8 # A5 = st
CIE/E=Ran g

FEE: WIS T R S O S E R (REMOTE 5| 1 =
18), WhikSwdil. SMEEGE)E,  “Level Control” FFI:(i4t
F “Battery” i &, Wil XEHIFLE. BIAFIARMEHE R

EE: WHMode(2) 4 T, 1Eik e N Al
BTA H e K 4% 5 BRAME LAAE T C IR 4 (F . R
Keep set values 7E LT RZL .

E1328 T —A~ (—3Kk2400 WAL (1) 471 %) 1531100 AR L]+
FENRRTh % O & fEiE k.

KT E B RAIR T

AT il B SR I (AN SR HEF A o 2o I 1) 55 S B R I PR 22 4
/J\Hj“l'zﬁ//l\o

6.9 RiniTH| XA ENNF

P2 1) X SR FE P SRR I X I . XA AT REAE R A S (L
Pel), AT RSB O (SRR ) SO B R G R) .
S 1 FE P — VR AT XA 7 ) S SRS T B T SR
ERWT:

B RGBSR, By O =, FahEfliil. &
MRS SRy E R, AN E] T S A e £ 8 B AR AN B
SEAH . WURAERRSRISAT RN Fe e 8 405, B3RS R AR i,
FR A Re il B AT O 1R IR 2 U B AT RO
P, ks e AP RS, I XN B “local” .
£ “local” IRZ T fa ka5 AEIE L e i (R 4 o

6.10 =REXFNFFEXIEE
BRERATIER, HMA R4 YR, BEE, JEE

R EENMAL. HUF P T IEH R 5

FEREERAEN, BRI 1 E (BUE B W IR T

A7 U, | PRIRE SO RIS, TS S35 40 B (R

HEB! KRR AT ER! B EH

\

EL 9000 HP %%
7 B 1
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6.11 System BusifFHITHEE

6.11.1 FRMRIRE

L AR 3 S 2 RE e A T B H IR SR A IR R G PR -
« PS 9000 %%

« PSI 9000 %%

* PSI 8000 DT/2U

« PS 8000 DT/2U

& MRIRIEIEREH TFCVHEA (fEE#D .
HERNE TRV 5, AERA LS BB EA S, 3]
Aeil I A F B Re e A

PG R R IE R R

PS 9000 / PSI 9000:

FEL9000/= i 1 (Share Bus/fil) 28514 H2 21 FEJE = i 1) (Share
Busf) ZE5/1, FHKEELI000= i) (AGNDJH) 264 2 F i
72T (AGND A6 .

PS 8000 / PSI 8000:

FHEL90007 i ] (Share Busil) 255 %2 21 5 i 1) (Share
Bus+H) 25711, FKEEL9000= 1 (AGNDJN) 26 Iz F2 3
= i (AGNDJ#I B Share Bus -Ji#l) 556 .

BRI RS, BTG P, RESRITRE.
793 R IR A Y SR S 1 -

* BEREAT B BTSRRI

o PRI = AR VA IS, B 1B Bl I 1 H s
o AR TR

6.11.2 EEFIFERE

B R R R (B ) SR o R, SLRLE 50 ms
(HEFXFCVACPHE ). i i3 B w] Fa e b3 A 15 5 oK S i
HORFPE I IR — FEM OCBEISR, JRTECRR B 261 T igfT. T4
H /N N & . 0L,.2.2 500 S PG “
B CBIAMET .

M AR, GRS R RRIAEE . X TR
System Bus-Z 422157 5] JHl(FastReg) 155651 fiI(AGnd)
e AR S| R, PO S B, BRCIRER A
1R, NGRS G BT EA o[BI & !

6.11.3 HEFE (FMRREME

PRI ERE, B S B RERE, ARG
2, NI A B mT Pl YR . 7E g R R 51 II2(1-Cross)
F13(I-Cross-Rtn) % _L—HLFH (0.25 W), DUE [ I8 5 f 3k 1]
TEN A R, A PRV S R 57 R R R 8 AT, O B PRt
HATOEE M. TAligH:

R = 0 --> B[] LI S 8RB LI K 10%

R = o5 > #m I = 0 (BRA)

T8 3 P OEL P AR AT X A ) PR AL FE SRR FR FL LRI 0 FE 10% (]
RS

bR b, ARERAE RAEAHCRR RS A A, TR P SRR A AR I
PR . AR I 755 DIN40839EK (1) H bk
)& B A EESRIX AT fe

6.11.4 EFZEEM (Remote sense)

TR (RS AR 19,5, 2% “H AR

6.11.5 System Bus—Z&imR Gk Z 3| Mo ik

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

13, AR PRI T B B A
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7. FmikE&

7.1 EBIES
BrAEA THEPRIR, (LA Level(3) G HastT TR B, 2t
BT E S, AT IR I A R

SRR R RS BN — RIS . RESHATH
Selection(5)ik i 7 HiSetting(6) 38 .t 7w 5t A7 31 A W54 /)
“HAIEREEELZ 2. SRS TS RReERN
S, . IF-U1

=T
14
P AT EonHiSelection(5)k & M ITE 28, XS HRYE
EERAEO RS AR.
HTHIBE:

Trigger mode

Alki%E . internal, external
J&T 7

fileRE: & XLevel AIBHEAERLZN R NAAFIBIE UL 1 fid & A5 5

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

Keep set values
AliERE: yes, no
BT e
e ke: yes & SCH P VR Y B 15 58 (B L TR A X iy 43 AR 7 (
01,,6.6 FLE AR “), nofE L [ IEA K i 2 21l
HIAERINE.
Device node
kiR E: 1...30
BT ok
RS 3 SO T e (Bl ) DA XS 28 1) 2 &5 S8k AT X
S FIIER LR . 30Nk Rk, wliEd— & B 30
Gk, ERLARSG T, WCANEKGPIB, &AMl X BEIR T
ER R L — IR
CAN Baud rate
niEiE: 10 kBd, 20KBd, 50 kBd, 100 kBd, 125 kBd,

250 kBd, 500 kBd, 1MBd
BRINEE: 100 kBd
J&F: CANFZELRIF-C1

filRE: D CANG 2R MRS fZ . 40 SRFF CANRIE R BLA ]
2%, AR E S M A R R 2, OB b
(A AT A7 5 25U P AR ) ) 2

CAN ID System ([45.01E4-iRA A1)
A& E : normal, Vector

RN E : normal

JBT: CAN#:HRIF-C1

ke AR ETLLH RS SV H24MDFinormal CAN ID
A4, 5CAN IDRGHE, FEHLF H3A DR Vector &
45, EfEnormal 24, tHDevicel, nodeflRelocatable ID ( I3
DR ERHEAR) AHEHIEIE2MD. % Vector &
48, PE 2R3N CAN ID, MIEARID (IR JFah, EEAND
JuFE (114278, 0...2047) N AT PUANY BE . 34— MDFE N 1%
ID, & X T HE =AFEAID,

FE~: R#Enormal ZiVector i &, o IS5t £,

RN E: internal

Ejﬂ)\&ﬁ no

CAN Relocatable ID

AIREME R E : 0...31

J&T: CAN#EIT-RIF-C1

iR ANYE Yo S CAN IDFTAL ) (i) FE g Ar) Hibik B, 37
R 25 BG5S A CANF AR RIS . 2561: T HEHT
JE L JE R i s N EES, X AT RE S A A R Ik 5 A 2R ARG
fi, AT DO IX AN k@ I 2 CRID(FT 2 A2 IDI 46 5) # 2
FHuhEBE, XA S AL T . KU EH CANRY, HHig
H32 x 30N TTHEMI= i 15 . CREA AP RID)

CAN Base ID (B5.01[ A A H)

A% WE: 0x000 (0000) ... OX7FC (2044)

BRI E: 0x000 (0000)

J&T: CAN#EII-KIF-C1

ke AW E N3 MDKICAN ID£A% (W, FHCAN ID &%
AR WTTEARID. B SN ERX3ANID, hiZRG6ES
Vectorf A4 A FTE I CANEE E (*.dbe)FfE7s. FATE T B
R, 2SR S E AR E N Vector RS .

Fen: HAG P TCAN ID System: Vector (41 Eik) 75 #H
ZIE

CAN Broadcast ID (H5.01[E A4 H)

mliEBEE : 0x000 (0000) ... 0X7FF (2047)

BRAINEE: OX7FF (2047)

J&T: CAN$ZIFRIF-C1

it | #EID&Vector IDRSI—HIAMND. T — IS
B M2 &/ RIET #IEE . PZIDIEE 177 dh & R T
fE, BATHERIES, WoEmi. FHZID, A RIERE
BEE, SRRt .

Fon: NG TCAN ID System: Vector (41 Eif) JG 75 #H
ZiE.

CAN Bus terminate

kR E: yes, no

BINEE: yes (A5.01E AT M) , HEN Hno

J&T: CAN#RIF-C1

fife s SLCCANE [~ by i 2 2 B BH 2 TARIL 2 3% TAF .
R M A T CANES 2 Rl 4 f5 2. Kb S804 Ayes,
L TAE, BoAnoA T AR, an AL HIX S DhRem AR 45
R AR L, TSR A I B B no.

RS232 Baud rate

ik E: 9600 Bd, 19200 Bd, 38400 Bd, 57600 Bd
MM E: 57600 Bd

J&TF: RS2324%110KIF-R1

i RE: Adi ] HEATRS2324: [ RIF-RAM, v EATEAL M (1)
R R (A E) o T (R A BER PR 573 b — it AR [ I8k s R g A

YRS

EL 9000 HP %51 §
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8. =HlEO * VREFi i3 1] T2 s VSEL, CSEL, PSELMIRSEL ¥ E fH -

HiB 2 IR AFHECCIRMRN, VSELBLE N LA TE A0
=R

AU O — AL T 7 b S TR PR 5 154> 51 B Sub-DAi 2 ,
BTSN (0. JFOCHIR, JFoR, kAR @ T
ORI R EEIIfE .

W R E N E LMERAELED . FEE—B
% (S FFX) 75| H) (Z32) F1ZE631 B (i) Z[8).
TR ERBEERREIT

iD=

Kl 15

RN

AU L LE R EAR AT RAE R A e IR T (
B i B3 B OIS A1) HRBERE AT . BRI e fE A A R B
A, RA@EESMEEIEPLC, 0...10 VAL )BT I B 35 77
TR OEE . IL,.8.4 B A S AT U]« R AR
BN -

JiAh, AR BB 3 O R AT R, AT
SCPRME (B Hid%)

8.1 EERTF

VENIE I,.8.4 BEULEE L1 51 IS AT B«

FERD KA BITC I e (R, AR AT 4 A\ B 1 H

JEA7 5 T84T T, M Al GEHIAN 71 275 !

TEATEM BRI T B0 B o 1

o EEAE B O GIFSub-DIESk) WT, WHERTE
L, KA RE AP AL H A I AR s (H>10 Ve

o AE PR E R A P 44 3E M (U LPR), WAV A
B, = EE (ULP)RI 2.

o BOAWET, HIPUAE AT ERIRASA ! RA T,
NETESE1275] i (R-active) %2 5565 i (DGND) [F]3%E — Bk £k i 1%
%6
Pin 12 = Low = J#iG BH T2
Pin 12 = High = {5 H BH T 1A %

o W FAE B BT R AR, 7E A TR 1 i S ) R BEAE Y
Fl. 1351 (R-Range) FH 1 ¥ 4 7 ) 4 46t
Pin 13 = Low = fii i BHAE i 12
Pin 13 = High = {3 F FHAE G Bl 1 (BRIA)

* Rem-SBfit N ((ZFERFHL, 51 JH18)1k St T Input onloff(4)i%

B TR ST AR G TR ATAT IS 1) 5 P 4 28k 2 (R

A A O S B A ), AR |

TOV, BN KAAKAIRE, TG Input on/off(4)

ot i O R K R T

V, #IL0-10 VAR AT Az 25 (GNDAIVREF, 3%
@CSEL)?{E\PSEL, VREFHICSELfitHE, W%,

o Level A/BHE X T 0T F-/ [ Bof ) R0 fik 58 L ke k. dn S 4728
19 3 BRI A PRE — B TR —32E B, S — A1 o Bk A e
FEAERIEIN

o FERME 5 R (External mode) T fill R A LT AE. BT
TR B4 N B (SN I 145 5 72 A W e (EL R AT

8.2 FECEZH

FRABET 2R A HEEANEE. EER: mRAR
FEHEMIAEER, HIIGETSIE (GEiE) FE125(H Gz
2)MEERZIO0V.

fERE: AN T AT AR [ 52 i N o610 VIR B B K . AT ARG
— o, By (RS, FRACNEEE . WA NI, FRAF
H I3 52 N\ ity ] 52 2IVREF 2 GND.

AEIEE

el e LN R L

(0]
HLE % (CV) aAE110vV[i10v| - L
FLIf % (CC) oV |mAzE[10v| - |L
D% % (CP) ov|1oVv|m4| - |[L
FEAE % (CR) 0V |10 V|10 V|"ZZ |H
FLIR AL (CC+CP) OV [a/A[nf48| - |L
LI AIBHAY (CC+CR) 0V | 4¢[10 V|mT4s |H

Jvar = 0-10 VA E (e,  Gefiksl LAMT L Level AIB#E(E .
JHILS = High 5% Low, 252015 0L “Bl iz O 51 |aAm” %,
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BIEF CN
8.3 ZFZAI I\ ]
5| BBER B8 7 1 AR 4Bl 42 s R 5% P i ) RO B 0L 42 2R 1 . b Th
AGnd RSEL BERTBEI A, A5 FHRemote 5| 1 B #h 4% . Al & FhAS
Flfefb:, W=, dkdas, JFoRSsLBl S H e N H# &R
DGnd PSEL GEORRAE. WA, RRHAESH GEREED iR
Remote CSEL FERT, DR AT ERFT IR, B Se i ART AR T sh 3T F g H -
Rem-SB VSEL
OVP/OT
Trigger In VMON REM-SB DGND
R-Range CMON
R-active VRef /
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Bl By HKR® [HA 22 iva BS M1
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=]
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About

Elektro-Automatik GmbH & Co. KG
Helmholtzstrasse 31-33

41747 Viersen

Germany

Phone: +49 2162 / 37850

Fax: +49 2162/ 16230

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

© Elektro-Automatik

Reprint, duplication or partly, wrong use of this 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 100 Voc (80 V model) or 180
Voc (160 V model) or 460 Voc (400 V model)

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

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

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

The DC input is not fused!

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!

EL 9000 HP Series
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1. Introduction

The electronic loads of the series EL9000 are very efficient
devices which offer a big variety of interesting features in a
19“ case of only 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 opera-
ted in conjunction with a power supply of the series PS9000/
PSI9000 or, with the additional analogue interface socket at the
rear side, controlled and monitored by any other device with an
analogue interface.

The device is microprocessor controlled. This results in an
accurate and fast measurement and display of actual values,
as well as an extended operability by many new features which
wouldn‘t be realisable with standard 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 transmissions speed can be selected for the particular
EL9000 HP unit, so it fits best.

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

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

» Analogue interface for external control

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

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

» Vector software compatible CAN system

2. Technical specifications

2.1 Control panel
Type
Display: two line character LCD with
80 characters

Operating elements: 2 rotary knobs, 2 rotary

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

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

Display of voltage values
4 digits
0.0V...9999V

Resolution:
Formats:

Display of current values

Resolution: 4 digits
Formats: 0.00A...99.99A
0.0A...999.9A

Display of power values
4 digits
0 W...9999 W

Resolution:
Formats:

Display of resistance values

Resolution: 4 digits
Formats: 0.00Q...99.99Q
0.0Q...999.9Q

Display of time

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

Resolution:
Range:

1s
1 s...99h:59 m:59 s (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. In order to do so, the time format has been
extended so it can represent 1us up to some years.

Detailed information about this can be found in the operating
guide of the interface cards.

EL 9000 HP Series
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2.2 Device specific data

EL9080-200 EL 9160-100 EL9400-50

Mains input

Mains voltage

115V/230V +10%, selectable

Input power P, o,

Permanent input power

Mains frequency 50/60Hz
Mains fuse T2.5A
DC input
Input voltage U,y 80V 160V 400V

2400W, with temperature depending derating of 20W/°K
approx. 1500W, at 20°C ambient temp.

Accuracy**

INpUt CUrTeNt lygp, 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

<0.1% of Upgry

Current control
Adjustment range

0...200A 0...100A 0...50A

Display resolution

100mA 100mA 10mA

Accuracy** <0.2% of l,om
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

Accuracy**

<2% of the selected resistance range + 0,3% of the maximum input current

Dynamic values

Hkk

Current rise and fall time

<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)

Analogue interface

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
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 2U x 460mm

Weight 15,9kg
Supported interface cards USB, RS232, CAN, GPIB, Ethernet
Article number 33200 230 33200 233 33200 236

* 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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EL9400-50 SO1 EL9500-50 EL9750-25
F RN
WMARE 115V/230V  +10%, W4k
INSRE 50/60Hz
INREE T2, 5A
Bt
HANERE Uy 460V 500V 750V
BWMAUIE P, 2400W, B iR E PEER
- BEWE #£20° CIRERIRE AT 15000
BB | 50A | 50A | 25A
o ERIPRIR 1.1 % Uy,
RAERARRMINBE #40. 5V £40. 5V #40. 5V
RALFEMARE 550V 650V 850V
L EIE S
AEEE 0...450V 0...500V 0...750V
RIRDHR 100mV 100mV 100mV
TEHRE Upom B0 1% U, on BY0. 2% Upom BY0. 2%
R e A
AEEE 0...50A 0...50A 0...25A
BIRSWE 10mA 10mA 10mA
FET ek < pon HI0. 2%
IhEREH
AEEE 0. .. 2400W 0. .. 2400W 0... 2400W
RIRDHE W W w
BT ok <P HI2%
PEE 5
WESEE 1 0...120 0...150 0...400
BIRDE 10mQ 10mQ 10mQ
AEEE 2 0...4000 0...300Q 0...8002
BIRDHE 100mQ 100mQ 100m Q
TR INTFPRAESE B B 2%+ B8 57 SE B0, 3%
I
BT b FHAN TS B A ]k <50us
EEd] FMEHIER B2 HRAR S
RfE (BkanRiE) 22N, 50us. .. 100s
A/ TRERE A3F, 30us...200ms
FETH ok <10%
FREHN* =, MIMNBIHHITR AR
R Th gk
[EEo /TR /PR {E
BRI AR ARBR BB E AT IR
2R AT ANE AR R it A 2
EES 2 x W0NFH, BEX
RO
B EEA 0...10V for U/ 1 /P /R (0...100% & EE)
L2 PN 0...10V for U / I (0...100% SEBR{&)
EHESH RER/SNER, MINTF/ K, R-1ER
HIRESH HBE/SiR
i R SEBE
42
B3] RIERE
INERE 0...50° C
imF
LGE PN R, MBiBLLik
ARG R, 788k
EED R, 156ISub-DIEEE
R<FWxHxD 19” x 2U x 460mm
£ 15. 9kg
TEMEOFE CAN, USB, RS232, GPIB, Ethernet
Eakms 33 901 236 [ 33 200 256 33 200 252
* XFRAMKFESEET “EHlEN”
 BHEREAEEBESITHEUEHTHERME (thin: HHRE MAERRTEZBNERTENXH.
woek | FHFA T BERT (8] I SCAERRAR {BRTI10%. . . 90%FA 90%. .. 10% Z 8.
AR EIRE R RIREEER A BAE.
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3.
3.1

Design

Front view

Zweizeiliges Punktedisplay
dot display, two-line

#)

S=EESSSSSE &

Lirwel Cored

A S D S D G S G =
o T o "
e

% 5/

M matary "
ﬁ&w “

)
EgCI)C@C\)@ =)

Netzschalter
Mains switch

Figure 1

3.2 Rearview

Regelungswahl
Control type

Belriebsart
Operation mode

DC Lasteingang
DC load input

Sollwert/Einstellung auswahlen

Select values/settings

Soliwerte/Einstellungen dndern
Change set values/setlings

Netzeingangsbuchse
Mains input socket

\

L] Systemn Bus

- /. \

5
Analog
Intertace 4

Powes Input
1‘54:23\DVAC

Power Input

& * *

Kartensteckplatz
Card slot

Analogschnittstelle
Analogue interface

System Bus Klemme
Systemn Bus terminal

Figure 2

Liftungsaustritte
Vorsicht! Heilte Luft!
Ventilation outlets
Caution! Hot air!

Netzspannungswahlschalter
Mains voltage selector

Netzsicherung
Mains fuse
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3.3 Scope of delivery

1 x Electronic load

1 x Printed operating guide

1 x Mains cord

1 x WAGO plug 7pole (System Bus, plugged)

4. General

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.
The handling of the device should not be left to persons who
are unaware of the basic terms of electrotechnology, because
these are not described in this manual. Inappropriate handling
and non-observance of the safety instructions may lead to a
damage of the device or loss of warranty!

4.2 Mains connection / Grounding

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

4.3 Cooling

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

Caution! Hot air can emerge from the air outlets!

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

When opening the unit or removing parts from the inside with
tools there is risk of electric shock by dangerous 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 and stability criteria
The electronic load is characterised by short rise and fall times
of the current, which are achieved by a high bandwidth of the
internal regulation circuit.

In case of testing sources with own regulation circuits at the
load, like for example power supplies, a regulation instability
may occur. This instability is caused if the 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.

4.6 Temperature characteristics

Addtionally to the technical maximum power of 4800 W, to which
the device is limited to, it features a temperature-depending
power derating. This is in effect if the device gets heated up by
high power input. The figure below shows the progression of the
power in relation to the time. For example, three different start,
respectively ambient conditions and their effect to the power
derating. This is only a guide to how the power derating works.
Depending on many factors, the actual behaviour of the device
and its derating will differ more or less. Explanation: the max.
input power at the start, i.e. after the input has been switched
on, depends on the temperature condition. If the load was in
derating before and has not cooled down so it would take the full
input power, it will probably start with a limited power and then
go up. The red line in the diagram and the 1000 W limitation
are just an example.

Cold start 20°C = cold unit at 20°C ambient temperature.
Warm start 25°C = warm, running unit at 25°C ambient temp.

=—Cold start 20°C =—Cold start 30°C = Warm start 25°C
6000 W
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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 (U_, for | ).
That minimum voltage is not zero and, depending on the number
of transistors inside, it varies from model to model.
Example curve:

250

150

/A

100

50

0,0 0,2 0,4 0,6

UiV

0,8 1,0

The curve between 0 and U,,, is linear so the current, that a
certain model can take at even lower input voltages, can be
calculated. Following U, are valid for | ,,:

80 V models: approx. 1V

160 V models: approx. 0.7 V

400 V /500 V models: approx. 2.7 V
750 V models: approx. 1.35 V

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 dealer immediately.

5.2 Mains connection

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

The unit is fused with a 5 x 20 mm 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.

5.3 DC input connection

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:

at 50 A: 2 x4 mm?or atleast 1 x 10 mm?
at 100 A: 2 x 10 mm? or at least 1 x 35 mm?
at 200 A: 2 x 35 mm? or at least 1 x 95 mm?

per cable (flexible wire).

5.4 Grounding the DC input

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

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

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

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

5.6 Using and connecting the remote sense

The remote sense feature is wired at terminal System Bus.
Also see section 6.11 for further information.

In order to compensate voltage drops over the load cables
(max. 1.1 V 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. 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: 0,2
mm? — 2,5 mm? flexible wire with cable end sleeves.

—_— _— —_— L] _— —_— —_— _— —_— _— _—
(+) 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.

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:
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Istwerte und Regelungsart
Actual values and control mode

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

Istwert Spannung
Actual value for voltage

Istwert Leistung
Actual value for power

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
active set 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:

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.

a

—o ]
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)"“.

Note: with interface card GPIB or Ethernet plugged, the internal
alarm buffer is continuously read by those cards and will thus au-
tomatically acknowledge gone errors, so these are not displayed
anymore. Via SCPI command, errors with status ,(gone)* are not
returned, only active errors.

\
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6.2 Operating elements

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

Selector Mode (2)
i I dt lect th lati
CcP s used to preselect the regulation
oy ER1 mode in which the device shall work.
CcC CRu400r

The different regulation modes effect
each other. As soon as actual values
reach set values, the regulation mode
changes This can, for example, lead
to a dominance of the constant power
control (CP), even if the constant current control (CC) is set as
active mode. The currently active 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

(a7 Constant voltage regulation

CP Constant power regulation

CR10r Constant resistance regulation in range 1*

CRu400r

*the shown range values are only examples

Constant resistance regulation in range 2*

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.

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

Selector Level Control (3)

Is used to select the operation mode 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, I, P

Le"’"k?g"“tm' etc. for A than for B. When selecting a dif-
B Battery  ferent regulation mode with Mode(2) the
A setup set values will be reset to certain default

values, if the setting Keep set values is

setto no (see,7. Device configuration® for

details). Using Level Control(3) switches

the load input off, except if changed from
A->B or B->A, because these positions are used to manually
switch between the two levels.

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

Explanation of the selector positions:

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

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

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

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

Switches the load offline and activates the setup
menu. Here the device and the interface card (if
equipped) are configured.

Setup

More about the operation modes in section ,,6.7 Usage of Level
Aand Level B“.

Pushbutton Input on/off (4)

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

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

Input
on / off

r

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 >3 s.

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

Rotary knob Selection (5)

This rotary knob has no end stop. With every position Selec-
tion(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 order is, when rotating clockwise, top-bottom-
right-bottom. That means, if the arrow is pointing to the voltage
set value it will be moved to the set value for current
and then to the power set value etc., when rotating
clockwise.

Selection

¥ N

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

ol

It applies: the faster the knob is rotated, the faster

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

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

6.3 Switching power on

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

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

6.4 Switching the DC input on/off

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

Pressing the button again switches the input off.

The input can also be switched off with the pin named ,REM-
SB* on the analogue interface (pin = low), if 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, volta-
ge, power and resistance are indicated on the left half of 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 (interface card).

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

Figure 8

6.5 Adjusting the set values

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

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

a) Selecting the set value to adjust

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

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

b) Adjusting the set value

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

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

Important! Note, that in Level A/B mode any set value of
Level A must always be greater than or equal to Level B!
The result of this is, that Level B can upwards only be ad-
justed 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 which
determines the internal regulation characteristic. Four regulation
modes are available: CC, CV, CP and CR. The set values will
later determine the true behaviour of the device.

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

CV means constant voltage. Here are the set values of volta-
ge, current and power 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.

EL 9000 HP Series
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A changeover to regulation mode CV can reset the set values
of voltage, power and current to their nominal values, if the
parameter Keep set values has been set to no in the setup.
If set to yes, the least adjusted set values are kept. Also see
.7.1 The setup menu®.

Note: the CV 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.

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 ex-
ception: the voltage set value must be given and can be used
as desired, but should be set to 0 V if normal CC, CP or CR
operation is required.

CP means constant power. Here are the set values of power
and current adjustable. In this mode the device withdraws
as much current as neccessary from the feeding source in
order to consume the adjusted power, dependent on the input
voltage (P = U * 1). 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*.

C R means constant resistance. The device features two resi-
stance ranges. For values refer to the technical specifications
section.

The CR regulation mode is only active as long the switch
Mode(2) is set to one of the two resistance ranges. Both ranges
act the same way, they only differ in the higher resolution and
accuracy of the lower resistance 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 / ). 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
product of input voltage and input current, the power, exceeds
the nominal power of the device, the power limitation becomes
active. Then the adjusted resistance can also not be achieved.

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

6.7 Usage of Level A and Level B

Introduction

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

Each of them, A and B, has five set values dedicated to the four
regulation modes. That means, that the set value of current is
dedicated to constant current mode etc. In CP mode you can,
for example, adjust two set values for power, switch between
them and generate power steps. When using the A/B mode (see
6.7.3), this switchover happens automatically, in combination
with the adjustable pulse widths (i.e. pulse times) of 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 =10 ms, B = 90 ms,
this results in a period time of 100 ms (= 10 Hz) with 10% duty
cycle. See also figure 10.

6.7.1 Level A

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

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

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

When changing to remote control the currently selected Level
Control setting is taken over and can then be changed by a
command, except with GPIB interface IF-G1.

>m
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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 taken over and can then be changed by a
command, except with GPIB interface IF-G1.

6.7.3 Level A/B (pulsed operation)

This mode combines two set values A and B with two 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...100 s which results in a period of 100ps...200 s, which
corresponds to a frequency of 10 kHz...0.005 Hz.

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

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

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

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

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

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

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

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

periodischer Sollwertverlauf

periodic set value run
Level A
Level B
Pulsbreite von A Pulsbreite von B
pulse width of A pulse width of B
Periodendauer / Frequenz
periodic time / frequency
Figure 11
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periodischer Sollwertverlauf

A

periodic set value run
Level A Pt m—mTT
Level B =1 — — - e
! >
Pulsbreite von A Pulsbreite von B
pulse width of A pulse width of B
Periodendauer / Frequenz
periodic time / frequency
Figure 12

Figure 12 shows a possible progression of a set value (U, I, 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 1 kHz, 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 >=1 s (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 Riselfall time

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 30ps...200 ms. The step width is changing from ps to
ms over the whole range. The error lies at max. +10%.

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

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

6.8 The battery test mode
Introduction

Mode ,Battery” is intended for battery tests by connecting a
battery to the load and discharge it definedly. The average
current is measured and the elapsed time is counted and then
display as the consumed battery capacity in Ah. The voltage
supervision, together with the adjustable 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.

Chosing the regulation mode

The regulation 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).

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

Note: if the regulation mode is changed by Mode(2), all other
set values that are not adjustable for the selected regulation
mode are set to default values in order to let the test mode work
correctly. Hence the setting Keep set values is ineffective here.

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

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

Control locations are the locations from where the device is
controlled. This can be at the device (manual control), via the
analogue interface (external control) or via a digital interface
card (remote control). In order to prevent the user from 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.

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).

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

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

6.11

6.11.1 Two-quadrants operation

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

» Serie PS 9000
» Serie PSI 9000
« PSI1 8000 DT/2U
+ PS 8000 DT/2U

Note: two quadrants operation is only suitable for CV mode
(constant voltage).

Functions of the connector ,,System Bus*

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.

Typical applications for the two-quadrants operation are:
» Battery tests with 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

EL 9000 HP Series
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6.11.2 Selecting the regulation speed

The regulation speed (or time) of the load has deliberately been
set to slow and lies at typical 50 ms (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 ,2.2 Device specific data“, 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!

6.11.3 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 (0,25 W) 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.

6.11.4 Remote sense
The remote sense feature is described in section ,,5. Installation®.

6.11.5 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

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.

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.
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CAN Baud rate

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

Default setting: 100 kBd

Belongs to: CAN interface card IF-C1

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

CAN ID System (available since firmware 5.01)
Possible settings: normal, Vector

Default setting: normal

Belongs to: CAN interface card IF-C1

Explanation: with this, the user selects whether to use the
normal CAN ID system with 2 IDs per unit or the new Vector
compatible CAN ID system with 3 IDs per unit. With setting
normal, the two IDs per unit build from the Device node and the
Relocatable ID (see external interface cards manual for 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.

Note: depending on the setting being normal or Vector, subse-
quent 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 (available since firmware 5.01)
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.

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

CAN Broadcast ID (available since firmware 5.01)
Possible settings: 0x000 (0000) ... 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.

Note: this setting is only availabe, if CAN ID System: Vector

has been selected (see above).

CAN Bus terminate

Possible settings: yes, no

Default setting: yes (since firmware 5.01), else no
Belongs to: CAN interface card IF-C1

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

RS232 Baud rate

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

Belongs to: RS232 interface card IF-R1

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

The analogue interface is a 15pole Sub-D socket and is 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.

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

Priorities

Figure 15

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, 0...10 V
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®.

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

Please read and follow these instructions carefully:

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

» The constant resistance regulation requires all four set values

(U, I, P, R) to be fed in, if it's not used three set values (U, |
und P) are sufficient.

» By default, constant resistance regulation is activated!, If not
used, it should be deactivated by putting a bridgefrom Pin 12
(R-active) to Pin 6 (DGND):

Pin 12 = Low = Resistance regulation inactive
Pin 12 = High = Resistance regulation active
« ifresistance regulation is used, you can select the resistance

range before or while using the analogue interface. Pin 13
(R-Range) is used to switch between the two ranges:

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

* The input Rem-SB (Remote Standby, Pin 8) overrides the
pushbutton Input on/off(4). That means, that you can switch
the load input off with this pin at any time (even if the load was
not set to external control via the analogue interface) and as
long as this pin is tied to 0 V (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 0 V, PSEL to VREF and
CSEL can either be fed from an external 0...10 V source or
via a potentiometer (GND and VREF, slider to CSEL). See
also the table below.

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

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

8.2 Example configurations

The table below shows example configurations for various
single or combined regulation modes. It always applies, that
pin 7 (Remote) always has to be pulled to 0 V (DGnd) and
pin 12 (R-Active) too, if resistance regulation is not used.

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

<|lo|lw|=xm|=>

pinl @l Q@] & |

infm | m | m|m]|a

[ — - — =

<

D

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

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

L,H/L* = High or Low, for level see table8.4
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8.3 Example applications
Overview of the pins
AGnd RSEL
DGnd PSEL
Remote CSEL
Rem-SB VSEL
OVP/OT
Trigger In VMON
R-Range CMON
R-active VRef
Figure 16

Master-Slave operation, simulated

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

@® Master

CMON

DGnd PSEL

Figure 17

Since there is no power monitor output, the PSEL input(s)
can‘t be controlled by the master. But it could be directly tied
to VREF output or via a potentiometer, in order to adjust the
power between 0% and 100%. The inputs Remote and R-active
have to be tied to GND at the slave(s) in order to activate the
external control.

Input off

Figure 18 shows the wiring of the analogue interface for remo-
tely switching the input off. This feature can be used anytime
and does not require the activation of external control by pin
Remote. It can be combined with other applications and can be
realised by various contacts, like transistors, relays, switches
etc. Opening the contact again will either switch the output
on if it was on before switching off (remote control) or enable
switching it on again manually on the front panel.

REM-SB

DGND

rd

Figure 18

Switching to external control

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

Important! All set values have to be given, except the resistance
set value which is only required if resistance control is activated.
Set values can also be bridged to pin VREF for 100%.

® ®

REMOTE

]

DGND

Figure 19

External control with current and power

The example in figure 20 shows potentiometers, one each for
the set value of power and current, which are referenced to
VREF (10 V) 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 0 V here for correct operation.

DGND

® ®

AGND

—

/

L PSEL
/

4

Figure 20
External control with current only

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

\
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®

DGND

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 = -1TmMA at 5V
8 |[Rem-SB |DI Load input on/off OFF = LOW (U |, <1V) U Low to High typ. = 3V
ON = HIGH (U g, > 4V) or open Sender: open collector against DGND
9 |VMON AO Actual value of voltage 0...10V correspond to 0..100% of U yom Accuracy typically 0.1% at | yax = +2mA
10 [CMON AO Istwert Strom 0...10V correspond to 0..100% of | yom Short-circuit-proof against AGND
11 |VREF AO Reference voltage 10V Accuracy typically 0.1% at | yax = +5mA
Short-circuit-proof against AGND
12 |R-active |DI Selection R=on / R=off R regulation = off = LOW (U |4, <1V) Urange =0 ...30V
R regulation = on = HIGH (U g, > 4V) or open [l yax = -1mMA at 5V
13 |R-Range |DI Select resistance range * Ruax = resistance range 2 = LOW (U 15, <1V) U Low to High typ. = 3V
Ryax = resistance range 1 = HIGH (U g > 4V) [Sender: open collector against DGND
or open
14 |Trigger In |DI Trigger input 3 triggers A->B = LOW (U o, < 1V)
triggers B->A = HIGH (U 4, >4V) or open
15 |OT/OVP |DO Overtemperature/Overvoltage OT or OVP = HIGH (U g > 4V) Quasi open collector with pull-up against +15V
no OT or OVP = LOW (U o, < 1V) At 15V at this output there will be max. +1.5mA
Short-circuit-proof against DGND
Receiver: U |4, <1V, U gy > 4V

2.

Al = Analogue input
DI = Digital input

DO = Digital output
AO = Analogue output

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

! requires a resistance set value at RSEL

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 Vs 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 Vls 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
the lowest level of the communication. At this level it provides
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.

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 17 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.

USB Hub

Figure 22

. L . Figure 23
Details about the communication protocol can be found in the
operating guide of the interface cards.
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10. Miscellaneous

10.1 Accessories and options
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.

Following options are available:
a) Watercooling

Internally integrated water cooling facility. No additional
cooling by fans anymore, but power stage shut-off at
overtemperature. The watercooling is used to gain a higher
continuous input power and can decrease the temperature-
depending power derating of the load, or even avoid it
completely.
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