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MAGNALOAD

iER (1.2.0)
MagnalOAD BB F1hE

Introducion to MagnaLOADs

ALx 2%l

X2, &IEMOSFETIRFINGEHT, IR ERIR(ESEE

INEZELR: 1.25 kW, 2.5 kW, 5 kW, 7.5 kW, 10 kW, 12.5 kW, 15 kW, 17.5 kW, 20 kW
HEEE: 3% 1000 Vdc

HRSERE: 34 4800 Adc

BEHE: 27

ARx 2%

X%, EshEER AR

IHFEEEL: 6.75 kW, 13.5 kW, 20.25 kW, 27 kW, 33.75 kW, 40.5 kW+
HESEE : =3 1000 Vdc

HRSEHE : &k 840 Adc

BENE: 24

WRx #7%

K%, EchEERE AR

ThERSEL: 12.5 kW, 25 kW, 50 kW, 75 kW, 100 kW+
HESEE: S5% 1000 vde

RSB &34 2080 Adc

BEHE: 20

Electronic Loads — A New Generation

BEmBFaE

$F4m

$6m

81207

$F16m

$22m

E3W



MagnalOAD 2 %5

MagnaLINK™ £ EiE

High Performance Multicore DSP High Performance Multicore DSP High Performance Multicore DSP

J‘i’ TeExas
INSTRUMENTS

J‘i; Texas
INSTRUMENTS

*i; Texas
INSTRUMENTS

ZRMATIBIMagnaLINK™EREM YD RDSP, NERAERE
FHRENAZBIZS BT IR TS Z A B BN ABEEN
FERBH, A EBFHHENBERSERESE—NWEETS, HAS S
=, BIESBIE LR AR HIE R, IR R IRRE T ENEFIIFZ
FOHIIEHIR AR,

FrBEESMAEERUTAR:
- BUEREH, NREMK B RS
- 25¢TRIECESMEB A RO, BUEREIEININ
- AIEUSB, [FBUSBH/S&RS-485, S RIIELAAMEA
YR FENHISUKEN, EREASLSET IR B/ &R,

&fE, B3 T AI+SVEBRANER, LN S ZEENFTE A It+5VE$iT)
BEIRE, SN RS FIE RS FTRIT SMNER I R R A ST R S,

RIERRIFIRT

Standard Operating Modes Rheostat Mode

: PowerSet-Point
Voltage Set-Point %

& I

s o
S urrent
5 Set-Point &

Input Voltage (Vdc)
Input Voltage (Vdc)
‘%9

Input Current (Adc)
NESEMERBIR, FIAXBAM BT EMAREETIERR, 8!
- BEER
- EBRER
- ThERERN
- EBIEER
- DERIATESEERS
- AT AR ((UEFARX R FIFIWRX R FI)

ERIBIREEREEEN T, HSHusIm T ERB T EAERMNRH

BOIREEMBRIRE, 7 MR ECE MBI R IR(E L I RS AT B, tE]

B FEHATRNIEERS.

DTSR R RN AR SR fEFI RN B R SR, (NEIEE BEB

TFHF';EXE’J%AﬁﬁI:bH‘J‘T%)\EJﬁnu)\ [0 B PR A1) 52 578 FE AR 2l 4
1XE1EO

Input Current (Adc)

AEERSMERAFI/0#EO

User Setting

Voltage Set Point

Current Set Point

Power Set Point
Resistance Set Point
Over Voltage Trip Setting
Under Voltage Trip Setting
Over Current Trip Setting
Over Power Trip Setting

Analog Input 1
Analog Input 2
Analog Input 3
Analog Input 4

FRETEARA T ENIESSN, PR RN B ERER255 DAZEND, B
FHMBRAAEN/ AR EE O R E AR

- 8N ERFHH
AT
-4 MEI T
-4 MEDEN
FRERI-EFiN /s QY RIECE, FA P AT 1A R - i By

S AIEERN/ RS RFET ERMN, BT PLCER, HFAFRR
FERNEHSH,

LIRMHOHBFIEEEINERN, FLEZ PLCASMBD/AR (L E37E0-10V
Rizo

F MR S R

FTEZBMA R EINEN
MagnaLINK™#EAFIMagnaLINK™#it
B0, SRR ENEBD AR R0 F = MU 12
LIEEIREMIMagnalINK™HiH S5 Mi&
#ZBIMagnaLINK™a NABiE,

LtESh, 3@iEMagnaWEBER 4, = SR iG1E
AETBEREHROZ EMThESTT,
BEEEEANEMREBIT BB F L
MagnaLINK™MEIEITF L Z 8 WA AT
FNEBTHEFEESNER TMRE
@%?ﬁiﬁﬂﬁ%?’éiﬂﬂ%ﬁﬁi&—’\
Bkt

ISR MR T ) EBMagnaLINK™ i

MagnaLINK™

WA R EEMSITRET, TiEHleEE Slave 1
HIFTA NIz 2R 8 B Ao i Ik 2 .
FEMIHEE, —FRERE HIZ B TR
IR BOIE(ErE G, TR E M Mo

Slave n

(Ommm Mot AT 51001 » S 1201218




MAGNALOAD

MagnaWEB 33 {%% ]

ZIRMEBFIREARRMIN TR FEO—MagnaWEB, LIZ1&H
RTINS ELEEE Y B R E T EMBE AR 2R,
JLFFRE 2R BRI AT A ThAEER Al@E T MagnaWEBER {43 1 THE A0 b5
W, REFmEET IEEED.

MagnaWEB{ERARSS 23- % F VR IHR T, JL AR EFIRIER S A
IHIR)EAE N B FTEWindows R A R H BT TMagnaWEBIR 4, A5
FERRILE N Y25, AT B E R E R MM IR S 28, EIRIBIEREI LR
AT FIREMEEEFNEFSMIRE L#T.

MagnaLOAD BijEIR-15 4

LT [

) MAGNA-POWER 1005 A125100-120/8PaLt « S 1201213

IE (1.2.0)
MagnalOAD BB F 1A%,

) MAGNAPOWER 1. om0+ v zin

200
o060
o060
» ccrp S00

[ iZRIRAESZ 5

FrEZISME B FAENE T ANEEEREEEIMUEE IR

TEFF. AT E RN ES (V1) IREhEs, F B TR Melmig(En s <
(SCPI) . XE4RIEIZ O A LM M A H N2 EIEH U2 L,
ERAGENFERBEEONERTXERMEFNGLE, &

$&: USB.RS-485. LXI TCP/IPLAAMFIEEE-4883& A& O 24 GPIB.
MTEMNEARRERR, SCPHESESREANNEFEEE, FHT R
BB MIASCIXAIEMNEE, AEFRHET REENEBEEENIESRE
AAS0%, JEAIRBRIE S I MR T IRR A,

fERSCPIE < EMIPythonRIZRAIII T :

import serial

conn = serial.Serial (port='COM8’ , baudrate=
conn.write (‘*IDN?\n’)

print conn.readline ()

conn.write (‘VOLT 1000\n’)

conn.write ('CURR 2.5\n’)

conn.write (‘INP:START\n’)

conn.write (‘MEAS:ALL?\n’)

print conn.readline()

1 START: BohEERiEH
STOP: B FF e84

2 BENEEETR
w0 3 BRNEEETR
@ 4 IFRETRR 2MRBESRGBIT KEEE
. H TS M5 S, BIENE S RAThaE

MERT
© 5 EHIEEAR, AEAMEAERRANAES
FERRIERD
6 LEDISTIT: REAERIGHITH
7 R (EN) WATERUSB 20
8 RO, GEMRER
0 SEEIBTREDREA, BTRRSEE

10 LED¥SREs, BmE8M A HB LIRS,
BIEIEERE (CV) JEEBR (CO)JEED)
@ = (CP).S&EIEERM (CR)

wa

11 REAEESRIH R T RS IR M TR
B, BEIREE

12 MENU:#AHTEThRIRBE RS
BACK: IR[EI%HE F—4&
ENTER: #EZRH B/ RAIS BRI
CLEAR 7= % SR IR S
LOCK: FIE R BITE

E50



ALx &%

ENBFRAE - XA ELMEMOSFETIRFNEY. TR 2212 /EEE

FERHS
e — | - MagnaLINK™43 %, DSPLEH
\ ass ; - 16T AR S RE SR
o - SCPIEAZ4RIZAPI
el - BEERIER, B4F E. BRI, RS RIETS
i = === - BZAYBE- BRI RIE TR E
—— - EMMFTENGEUSBLERHIIEN, RS485FMagnaL INK™E
O, BiEBLXI TCP/IPLAKMAIEEE-488:@ A& M 2 4EGPIB
- RFLEMERD R E MEIRIE
R - IR RIPIRE
. ANz N Hhr = e o
AR B H5 1 BU BRI R MM OSFETAOFERRR AL, BB i it
BEB1E R S IR ATIE R MIA IR EE 9 B - B AR B Bl ALXR B EREh

mEASERENRFEERERERMNABEMNRA, HIRE Mt
AIRIEF @RTES0°CH TRRE T AR EFEUEIT, BARKNERE .

AR Bs
ALXRFIfEFIMOSFE T3 TThIRFER, 7= &'.:é&%ﬂ&@ligﬁ%iiﬁéﬁﬁ%ﬁﬂ;
ggg% Qg%:ﬁi{%%%@éﬁ%}%ﬁmﬁﬂ@MOSFET, SLHAS = RENEE - ?dc B2 BA 113 2/
= EETFEAELEXIETHES, BEERIERTFH ias — — — v
*E%ﬁgg g%giﬁg%g%u&%ﬁtﬁi%ﬂo ALXE B £ ALx1.25-200-300  1.25kW  200Vdc 300 Adc  #lZE%s 2.5Vdc
HUEIE B QIR RSB T, USRI IR, § TMOSFETIRE £ ALx1.25-500-125  1.25kW  500Vdc 125Adc  #l%R&%#E  6.0Vdc
\E/égnﬁﬁﬁxmﬁﬁ%;ﬁo BRI ASS AT EE BN 2 PMOSFETISEH = A F ALX1.25-1000-37.5 125kW  1000Vde 37.5Adc  HIAEZEEE 2 5Vde
- ALx2.5-200-600 2.5kW 200vdc 600 Adc  #HlZRZEE 2.5Vdc
L ALx2.5-500-250 2.5 kW 500 Vdc 250 Adc  WZELE 6.0 Vdc
© w ] | 02% o, | ALx2.5-1000-75 ~ 25kw  1000Vdc 75Adc  HIZERIE  7.5Vde
] " I ALx5-200-1200 5kw 200Vdc 1200 Adc %3 2.5Vde
Ut u2 Un ALx5-500-500 5 kW 500 Vde 500 Adc &b 6.0 Vdc
* ALx5-1000-150 5kw 1000 Vdc 150 Adc itz 7.5 Vdc
RI % R2 % R ALx7.5-200-1800  7.5kW 200Vdc 1800 Adc &= 2.5Vdc
o— 4 ALx7.5-500-750 7.5kW 500 Vde 750 Ade & 6.0 Vdc
ALx7.5-1000-225  7.5kW 1000 Vde 225Adc i 7.5Vdc
ALx10-200-2400 10 kW 200Vdc 2400 Ade &= 2.5Vdc
ALx10-500-1000 10 kW 500Vdc 1000 Adc &3z 6.0 Vdc
ALx10-1000-300 10 kW 1000 Vdc 300 Adc  $Eihz 7.5 Vdc
ALx12.5-200-3000 12.5kW  200Vdc 3000 Adc &ih{ 2.5Vdc
ALx12.5-500-1250 12.5kW  500Vdc 1250 Adc S&ithzt 6.0 Vdc
ALx12.5-1000-375 12.5kW  1000Vdc 375Adc  S&th 7.5 Vde
ALx15-200-3600  15kW 200Vdc 3600 Adc  3%3h= 2.5Vde
ALx15-500-1500  15kwW 500 Vdc 1500 Adc 3% 6.0 Vdc
ALx15-1000-450  15kwW 1000 Vdc 450 Adc i 7.5 Vdc
ALx17.5-200-4200 17.5kW  200Vdc 4200 Adc &ithzt 2.5Vdc
ALx17.5-500-1750 17.5kW  500Vdc 1750 Adc &ithzt 6.0 Vdc
ALx17.5-1000-525 17.5kW  1000Vdc 525Adc  SZithz 7.5 Vdc
ALx20-200-4800 20 kW 200Vdc 4800 Adc &b 2.5Vdc
ALx20-500-2000 20 kW 500Vdc 2000 Adc iz 6.0 Vdc
ALx20-1000-600 20 kW 1000 Vdc 600 Adc  SEihz 7.5 Vdc
H6m ERNEFIEEAT
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MAGNALOAD

AU
ERALAE

TN BE

1.25kW & 2.5kW B S

85 & 265 Vac (UI: Universal Input)
1, 2-wire + ground

MmN BE
SKWZE 20 kW BIS

g

120 Vac (120SP: I=1T3EH 108 = 132 Vac)
240 Vac (240SP: IZ1TSERE 216 & 264 Vac)
19, 2-wire + ground

RN 45-66 Hz

b IN e +1500 Vac, R KFINIEHEEE
HRANRS +1500 Vdc, ITtER A EBIE
h S g

SME FRIEES)

1611, 0.0015%

RE

B HEREUERE AY £0.1%
B HERIUERR A £0.2%
ThE: HEETEINERM $0.3%
FEME: HEIZEE FEFEAY £0.3%

L7/ THERTE]
=X

BEZ=L: 100 ms, 10% = 90% SR AFE BER
B ERER: 560 ps, 10% = 90% S AZTNE BHHY
IR 35 ms, 10% = 90% SR AT E IR
EBPRE: 40 ms, 10% = 90% S AZAE HIEMN

Bririg EEE

HE: RAEFUEBER 10% ZE 110%
RIE: RAEEBER 0% ZE 110%
T RATE LA 10% = 110%
TIHE: FATEINER 10% = 110%

PCAEPL

\BfsHE0 (R

USB A (g1 &) :BAEY

USB E#l (&) :B3E!

RS485 (5 &): RJ-45

Maf(lgnaLINK'”: RJ-25x 2

SMNEBR PRI/t e O

\EEO GEHF)

LXI AR (Fﬁ :RJ-45
WAEOSE (55): IEEE-488

ALxZ B SiTtER
ALx10-1000-300/240SP+LXI

=A% J

RABERARE RABER

BHER (1.2.0)

MagnalOAD BB F 1A%,

I_ L zmm
WABE

Ul: 85-26510 (1.25- 2.5 kW & S)
120SP: 120 Vac 10 (5 - 20 kW 22)
2408P: 240 Vac 10 (5- 20 kW 2 5)

SMEBR PRI A ATAR

BFHEA 5V, 10 kQ fAHT

BFEWES 5V,32mA BB

BFEEES 5V i§H, 20 mA BBA

IEIAR IR 2 kHz

EIRIZA 010V

EINRIZ PRI 10kQ

BINRIZ D Y 12 1L, 0.025%

EEES 0-10V,3mA BR

RIS IR v 0.0050

RIS BRATEER 0.05%

BisEEsS 10V,20mA BR

YIEERE

IhE Mg R B2

1.25 kW 3U 525" B x19" B x 24" 3%  401Ibs (18.1 kg)
(13.34x 48.26 x 60.96 cm)

2.5kw 3u 525" B x19" B x 24" 3%  651bs (29.5 kg)
(13.34 x 48.26 x 60.96 cm)

5kw 12U#14E 307 r%- 24" %2x31.5"  2551Ibs (115.7 kg)
R (78.0x 61. 0x8000m)

7.5kW 12U #4307 r%- 24" 3 x31.5" 320 Ibs (145.2 kg)
7R (78.0x 61.0 x 80.0 cm)

10 kW 1UHIE 307" &= x24" 3 x 31.5" 385 Ibs (174.6 kg)
R (78.0x61. 0x800cm)

12.5kW 24U 1A 58.25" r—] X 24" 35 x 31.5" 500 Ibs (226.8 kg)
& (148.0x 61. 0x800cm)

15kw 24U MfE  58.25" ﬁ X 24" 35 x 31.5" 565 Ibs (256.3 kg)
& (148.0x 61.0 x 80.0 cm)

17.5kW 24U MfE  58.25" %‘ X 24" %5 x31.5" 630 Ibs (285.8 kg)
R (148.0x 61. 0x8000m)

20 kw 24UMIE  58.25" Té] X 24" 3 x31.5"  6951Ibs (315.3 kg)
7 (148.0x 61.0 x 80.0 cm)

BN

IR TERE 0°C £ 50°C

fETFRE -25°C = +85°C

RE EAEXTEEEIX95%

|k MEHNO, FEHXO

EREM

EMC R R MR A M 2 7= AEMC3E<, 2014/30/EU

e <F EN61010-1:2010-02

CE 177& $C:PU)

RoHS ASE SE:PU)

BIR



ALx &%
EREFAE - NS S

EMOSFETHRF MR T EIFIRIFE

e

= mE

— FREMR 125kwand 2.5kw BIS
BUMEIR 1.25kWand 2.5kw B S

278, 0.25" DC Input Bus, Qty (2) 3/8"-16 Insert
(7.06 cm) /(0»64 cm) Molex Series 1545, Female, Part Number 03-09-2021

[ 4 522" »
225" (13.26 cm)

(5.72 cm) = ®
148" H %
(3.76 cm) ® °

033"

19.00” i
(48.26 cm) (084 cm) AC Control Power 3/8” Ground Stud

MR 1.25kw and 2.5 kw RS

075"
(1.91cm)
DC Input Bus

Air Intake Rear Rack Support Bracket (Included) Qty (2) 3/87-16 Insert

(] {— @
e ] O o= o o
e — — s —
f— (e— (e—

¥ :):):) D) 1cD)
® ® ® ® ® ®Jm””

24.00"
1.00" (60.96 cm) 3/8” Ground Stud
(2.54 cm)

IEE 5kwto20kw ELES IE skwio20kw EE

o o Access Panel to

DC Input Termianls . E SEE=E==

= = = 5/7.5/10 KW Models

27.00” (68.68 cm) SE=sE=c= ===

12.5/15/20 kW Models S==—c==c=====—=-—=—=—=

R ———e e = = U 54.50" (138.43 Eee———1——————
e nasdsem -

= — AC Control Power =9

425"
(10.80 cm)

$F8m ERABFIRELT

magna-power.com




MAGNALOAD

T{Feh%k

AXRFTMNERLM BT, BEERMAES R RENIETHE. ZIETr%
BS, iR ABE BRMIIERIT—1k,

7

ERFIBALXRT

200 Vdc ALx &% B S

ALx Series MagnaL.OAD Normalized Operating Profile - 200 Vdc Models

0.95 0.95
0.9 0.9
0.85
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= 08
(-
g 0.75
S
S 07
s
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E 0.65
E 0.6
s
g 0.55
s
=
g 05
= 0.45
s
E 04
o
El 035
=
0.3
0.25 0.25
0.2 0.2
0.15 0.15
0.1 0.1
0.05 0.05
0 - 0
0 005 01 015 02 025 03 035 04 045 05 055 06 065 07 075 08 08 09 095 1
Input Voltage (Vdc), Normalized to Max Voltage Rating
1 =
500 Vdc ALx %I B4 S
ALx Series MagnaLOAD Normalized Operating Profile - 500 Vdc Models
1 1
0.95 0.95
0.9 0.9
0.85
=
T 08
o«
s 0.75
=
=] 07
2
= 0.65
E 06
=
g 0.55
s
=
= 0.5
S
< 0.45
£
o
S 04
o
] 035
=
03
0.25 0.25
0.2 0.2
0.15 0.15
0.1 0.1
0.05 0.05
0 = 0

0 0.05 0.1 015 02 025 03 035 04 045 05 055 06 065 07 075 08 08 09 095 1
Input Voltage (Vdc), Normalized to Max Voltage Rating

HiER (1.2.0)
MagnalOAD BB F1hE
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ALx 2%
ERETFAE - AL

EMOSFETIRF MM, EERIRIFEE

\q

T bk, 4k

1

1000 Vdc ALx %! & _ _ _—
= ALx Series MagnaLOAD Normalized Operating Profile - 1000 Vdc Models
= o 4

0.95 0.95

09 09

0.85 0.85
£ 08 08
=i B
g 075 075 [
3 e
=1 07 07 B
= =
= =
= 065 065 =
i o6 06 B
g 055 055 )
= (5 s B
g . =
2 8
] 0.45 045 B3
< =
s 3
S 04 z
=1 035 035 Bl
£

0.3 03

0.25 0.25

0.2 02

0.15 0.15

0.1 0.1

0.05 0.05

[]J 0

0 005 01 015 02 025 03 035 04 045 05 055 06 065 07 075 08 08 09 095 1
Input Voltage (Vdc), Normalized to Max Voltage Rating

£105 HIRMBFIREAT
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MAGNALOAD

(() MAGNAPOWER  Motet 075100015 e 12012168
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asa OO
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|
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0 WD 0 ) Mg

\
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ARx 2%
BT A - XS TAEEEA

FEHR

MagnaLINK™53 7 U DSPZR4E
- 16MIEF U RIET R DI

3 - SCPIZAZURIZAPI
- SIS, BIF  BE. B IhE. B, H BT RMEEs
- BMETEE
- BRI ENEEUSBLmEITHEO, RS485FXW MagnaLINK™#ZO,
e — BIEFLXI TCP/IPLAKFIFIIEEE-488:@ A% O B4 GPIB,
=== === === - BFENEEI A E M IRIE
SsE=EE s === - ERRRRIPIRME
SEEE s === - AREIMMEIM- TR RN/
=E=EEE e === - EEERIHHER
R QLU
X _ - _ TR A R IER > —, A1 A RS T 41 8 5T, ST ELIE R
ERNBRTIRENANENBERARBRFELH (KELTHNES B S SEOART, BT RY SRS 6 50 FF % R PR AR R AR (T 1 SRR 1, #4531
9,429,629) , B EBF AEA L HEY 7T, B AT X B9 FB AR FhEB PR ERIA TS I A SN B PR SRR TSI KA TR, B FH 1548
MOSFETRIZR, H4a A Z18INE FIRF L BERIHMagnaLINK™ 3% T DSP T EE R RIRME I, 1S B E AT, BB R SSIR A A By SoAY
224, ARXR I REIE I A SHBRUE Sef B F S 2, BENEEIR Y, A E S ATE TR, QBB — AR R A= IRE, 197
BH—E5. FR16GEH B E. B, B DHERM DRI RI=HIRR SIH S EEN L B ES S EEE L B,

4h, ARXRT TR AT T B fRITHIIR T, A T HI = mBaY A BR B R MLR

31FHET 25 AR R A R R S T R Rl S 4 A 2 (e 25 F TR R
RIS, T IR0 T S S 8 2 A SC I B IF 9B 15 S IR N =R

S, HBEETEARDT:
(FEPAESSE () x (FEPESSTRED)
H* REISHEBMESRSH, ESEFERNRAER,
L
ARXRFIERESNEMEFEAR, BEE ¢
B BETF R EAMEE, MNE
B, F8 E B BRI ED A 1.2
=8 FEAYEES. . =
RAZERMEFIGEATNERD - 24 24 Bk ESEC] 21
RIS, FF%BESMOSFET ns WE @ mE  ma xR BE
1B EREE, 25 M AEDSPAI T Y ., — o
PR R B 2 T B S R P — ARx6.75-100-140 6.75 kW 100 Vdc 140 Adc MRt 2.0 vdc
SMINRZIERit, FESRTF s " — . ARX6.75-200-70 675kW  200Vdc 70 Adc Hzegest 2.5Vde
gﬁzﬁgééi‘]gfﬁ;%gik \*/%ng AR6.75-500-28 675kW  500Vdc 28 Adc Wlzegest 3.0 Vde
SEEMOSFET, B gg%rf@gﬁ ARx6.75-1000-14 6.75 kW 1000Vde 14 Adc e 5.0 Vdc
ETiET, B TN B RTERS ] ARx13.5-100-280 13.5 kW 100 Vde 280 Adc Eih= 2.0 Vde
fﬂ%z‘?oi?ivgli}%]/J\\VRlﬂajc3ﬁ;%j ARX13.5-200-140 13.5 kW 200 Vdc 140 Adc = 2.5 Vde
ﬁggg;ﬁ;?gg%ﬁ%ﬁ; vR2 R ARx13.5-500-56 13.5 kW 500vdc 56 Adc EHhE 3.0 Vde
—_— a] o BX
5, (R 15 Ea PR SR TR I B2 N o ARx13.5-1000-28 13.5kW 1000 Vvde 28 Adc i, 5.0 vde
SEREIE A, AIRIEET & ERNBERE, B FREETEE, ARx20.25-100-420  20.25kW  100Vdc 420 Adc b 2.0 Vde
B PR B T F AT S R S I R S ELRL AN, TIMOSFETEY (58 ARx20.25-200-210  20.25kW  200Vdc 210 Adc s 2.5 Vdc
g;g%ﬁg%&ﬁgg EE"J; ;ﬁ’@iﬁiﬁﬂgﬁﬁiﬂﬁ;ﬁjfTiﬁgg ?f%ﬁ;éﬁ;é ARX20.25-500-84 2025kW  500Vdc 84 Adc Eh 3.0 Vde
SARIE16 m%_*%’#j&gg’ +IH waR 2R, SR LSS m IR, ARx20.25-1000-42  20.25kW  1000Vdc 42 Adc s 5.0 Vde
70N , A 12 o
ARx27-100-560 27 kW 100vde 560 Adc sEHhE 2.0 Vde
ARx27-200-280 27 kW 200Vde 280 Adc st 2.5 Vdc
ARx27-500-112 27 kW 500vdc 112 Adc EHhE 3.0 Vde
ARX27-1000-56 27 kW 1000Vde 56 Adc st 5.0 Vdc
ARx33.75-100-700  33.75kW  100Vdc 700 Adc sEHhE 2.0 Vde
ARx33.75-200-350  33.75kW  200Vdc 350 Adc SEHhE 2.5 Vdc
ARx33.75-500-140  33.75kW  500Vdc 140 Adc sEHhE 3.0 Vdc
ARx33.75-1000-70  33.75kW  1000Vdc 70 Adc SEHhE 5.0 Vdc
ARx40.5-100-840 40.5 kW 100Vde 840 Adc s 2.0 Vdc
ARx40.5-200-420 40.5 kW 200Vdc 420 Adc SEHhE 2.5 Vdc
ARx40.5-500-168 40.5 kW 500Vde 168 Adc s 3.0 Vdc
ARx40.5-1000-84 40.5 kW 1000Vde 84 Adc SEHhE 5.0 Vdc
123, SRMEFIREAT
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MAGNALOAD

g
BRAIAR
TMENBE 85 ZE 265 Vac (Ul: Universal Input)
6.75kW B S 1, 2-wire + ground
TN E 120 Vac (120SP: iI=1T3EH 108 = 132 Vac)

13.5kW 2 27 kW BLS

240 Vac (240SP: IZ1TSERE 216 & 264 Vac)
19, 2-wire + ground

TBMNEE 240 Vac (240SP: IZ1T5EREE 216 & 264 Vac)
33.75kW ZE 40.5kwW BIS 19, 2-wire + ground

B PN TE S 45-66 Hz

RGBS +1500 Vac, R AFINIZE#EBE
BERBARE +1500 Vdc, Xt A% H EBE
IR

SHE FRERS)

1611z, 0.0015%

RE

Bk HERTEBE B £0.1%
B HERETERR /Y £0.2%
INE: HEETEINEN £0.3%
FEPH: HEFEFE LM £0.3%

SMEBR RN AR

£ EXTIN 5V, 10 kQ BT
HFEWES 5V,32mA B8R
HBFEEES 5V, 20 mA BBE
TR 2 kHz

BRI 0-10V

1B RIZMER 10 kQ

IEIMRIZ DR 12 131, 0.025%
ERENES 0-10V,3mA R

1S T PR T 0.0050

RIS E RAFEEHY 0.05%
EHsEES 10V,20 mA BR
L/EE S

IhE Mz R E2
6.75kW  6U 10" & x 19" 32 x 24" &% 125 Ibs (56.7 kg)

(26.67 x 48.26 x 60.96 cm)

135kW  T2UHAE 307" & x24" 5 x31.5" &  3151bs (142.9 kg)

(78.0x 61.0 x 80.0 cm)

20.25kW 24U H4E 58.25" &5 x 24" 3% x 31.5"

440 Ibs (199.6 kg)
% (148.0 x 61.0 x 80.0 cm)

27 kW 24U ME 58.25" /= x 24" & x 31.5"

565 Ibs (256.3 kg)
% (148.0 x 61.0 x 80.0 cm)

33.75kW 36U #H1E 74" B x 24" B x 31.5" R

(188.0x 61.0 x 80.0 cm)

690 Ibs (313.0 kg)

40.5 kW 36U #E T4 B X 24" B x31.5" R

(188.0x61.0 x 80.0 cm)

815 Ibs (369.7 kg)

EREM

EMC FREZ M AN 27 FREMCIE <, 2014/30/EU
Tt 5T EN61010-1:2010-02

CEIFE @t

RoHS FAIE &

LF/ T BEAT{E] BERE: 100 ms, 10% = 90% RATE BEMN
B R 560 ps, 10% = 90% S AZE B
THERER: 35 ms, 10% = 90% R ATUENR
EEFEES: 40 ms, 10% = 90% B2 A E EEFEAY
TSR BRBS I RS T
Bimig BEEE TE: RAEUEREDN 10% = 110%
RIE: RAFEBER 0% = 110%
T BRAEUE BRI 10% 2 110%
TINEK: RAFEINELN 10% = 110%
BIEHE
B=1E0O (15E) USB E# (F1 &) :BSEY
USB EH1(FE) :BXE
RS485 (5 &): RJ-45
MagnaLINK‘”: RJ-25x2
SMERR PN/ g EO
BEEO GEH) LXI AKX (FE): RJ-45
BRZEOSL (GE): IEEE-488
TN
HIRT(ERE 0°C = 50°C
fEFRE -25°C & +85°C
BE AR B E S1R95%
|H FIEHNO, FEHXO
BHER (1.2.0)

MagnalOAD BB F 1A%,

ARXZFIBSiTIER

ARX13.5-1000-28/240SP+LXI
pp| L s

LmAaE
Ul: 85 - 265 10 (6.75 kW 25)

SARE BARE mAmp 1205P:120Vac 10 (13.5- 27 kW 2S)

240SP: 240 Vac 10 (13.5 - 40.5 kW 25)

H13 |



ARx 2%

BEReBF R - X2 EpBERAR
1#1FeE

Ao RESNAMN ST, ARRIIEREFARRUBEMRRNETER  KIEXBRH/NHEXER.IT

TEEEd A E RO ENE S ®ERE.
UTETEREEERAEARRTIIES, BRI SHRATE BE. BRMNFENREE K.

ThEXER

ARx Series MagnaLOAD - High Power Range Operating Profile - Normalized
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ThEXER

ARx Series MagnalLOAD - Low Power Range Operating Profile - Normalized
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MAGNALOAD

P

FIER 675w S BEIR 6.75kw RS

0.25" DC Input Bus, Qty (2) 3/8”-16 Insert
(0.64 cm|
! ) Molex Series 1545, Female, Part Number 03-09-2021
[B]o]o) VA :’:,:7:’:):):’:):):’:):):’::):’:
S} OOO © s s Y s Y s S S s
B9D ][] e e e e e =
= s <
O coED comn DO 225 e e R S S S G,
oG oG M 5.72cm)
© © °J 0« 3/8" Ground Stud
 — {—  — {e— {— (— 3.00" 1047
o e e R e R e (7.62 cm) | (26.59 cm) el DTl X —"e—>
=== ———— e e =
:):)(:):) :)(:)(:)(:) :):):)(: :):):):) :):):):) :):):):)
:):):):) :)::):) [ — :)(:) :)(:):)(:) :)(:):)(:) :)(:):)(:)
o Paoaotee0, e e, SR> — © P e B e e e R e
e s e e s oY e
| e— { e— | — { — | e— { S— 2.25" (:):(:):) (:):(:):) (:):)(:):)
::):):) :):):):) :):):)(:) | e— —, | — { — | — —,
e e e e ———— (5.72 cm) e oS e
e e e e —_"an e et e
e e e R e e e e S e o e e
o e e e e W a_"OPei=s = S = s3>
1
| 033" f !
19.00 (0.84 cm) AC Control Power Air Exhaust
(48.26 cm)
0.75"
ER 6.75 kw 2LS stem
Rear Rack Support Bracket (Included) Air Intake 7 DC Input Bus
Qty (2) 3/8”-16 Insert
® ® i@ﬂ
4 1.50"
[ c— c— c— ) e— = — ) — (3.81cm)
[c— c— — ) e— c—— )| ©
e} mm
o> X ’
o>
[ 298"
e (7.57 cm)
— —
=
[ e ) 3/8” Ground
| e— { —
— = Stud
[e— c— — ) e— c— )|
[e— c— c— ) e— — )|
o © ® ® ® o ® }
<~ 24.00"
1.00" (60.96 cm)
(2.54 cm)
= = FL=3 z= = “ﬂﬁéA i z= =l
IET 135kW E 405kWAS S 13.5kWE 405kWALS BERMANBLE 135w Ed05kwWES
— 13.5 kW: 1 Insert Per DC Bus
S 5 F = 20.25/27 KW: 2 Inserts Per DC Bus
= - 33.75/40.5 kW: 3 Inserts Per DC Bus (illustrated)
Negative DC Input Bus, 3/8”-16 Insert
Positive DC Input Bus, 3/8”-16 Insert
Access Panel to
DC Input Termianls
13.5 kW Models

27.00” (68.68 cm)

Negative DC Input Bus, 3/8”-16 Insert
22.5/30 KW Models
54.50” (138.43 cm)

Positive DC Input Bus, 3/8”-16 Insert

37.5/45 kW Models
70.25” (178.44 cm)

Negative DC Input Bus, 3/8”-16 Insert

Positive DC Input Bus, 3/8”-16 Insert

AC Control Power

4.25"
(10.80 cm)

HIER (1.2.0) B15R
MagnalOAD BB F 1A%,



WRx 25
ERBEFAE - A0S TEEERA

15

ERMBFIRE AR ECIRERABRE R (EEEFI4R59,429,629)
» WRxRFIERIL AR H LSS AR ABPHIE R HuEE K2 BRES, AITEH

PIEHILERT, fRRATHEE RN AR 5 K2 B R mitt, WRxRS!
RAIRE T ERE E R E AEH ORI LR . REKEHNE

FE1X25°C, EA B AKEN A SRIAINR,

ERMEBFIREATNEERERAERREFHHN2NA 8
EERFRNBIHBEMMOSFETRE, HE A ERMNEFIRE QTN
MagnaLlINK™23 #5DSPEEH, WRxRFIR B4 B F fa i —EEV £
Ihig, MBEI R T H—/\EB 53 o FR1G1IKEER BB IE. BRIt FEFE. ThERFN 5 BE
;ﬁ%é??%‘]ﬁﬁ%, WRxRFZE AT I s FRITHIIR T, BT hImpIm
AR EEFERIZE

B

WRxRFIEEEeEMAERA, et ©
S5ESRF AR B, N8
R EH—E5, R BFEEY
LA EhFE PR AR RYBE T
ERZBANEFIREARNESD w
BRI, FFXFBREE SMOSFET
B HREX, =% RERIDSP AT A& E]
RIS FER SR T REBI DR u —
FEFRERRThR BB AT, #ERN T [—

|_
W e/ EEIE K, AIRIEL

B EBMASRRIMIIEEIL x VRL, "
HHFMOSFET QLR RIL x

VR ‘ ? R2
BRI BERMR, B TR FRRRS.
BRRAFHENRATETHIEENEBERNERM A, MMMOSFETHLE

VQ1, X+ FMOSFET, FBPESR A 7E
EFERE ARSI RIFCEERENRE S TEERALES

EEREE NIEIT, BT TRT
B2 AR IBVQLIE/ N VQ2iR

FFREBFAMMOSFET, IR AFR T PGB AS, 1B 00 T M AUEHIR, HhEe
RIFIGISFEE R,

Ri VR1

Ql

vai

K, BRERALLAL SEBFHE
K8 — R R R1E
FRESER{E. /o, RIFIE B A3

£ 1651

FEHR

- MagnaLINK™3 %X DSPZEHS
- 16IEF U REN R RB O YR
- SCPIIZT24mIZAPI

- ST HIEC, S5 BE. BN IR B 2 RIAT ML AR

- ZMETEE

- ERFIEMNEEUSBEEEHIED, RS485FXWMagnaLINK™ZM,
BI&FALXI TCP/IPLAKMANIEEE-4881@ A O /S 4GPIB,

- BRFCRMEREN A E MR
- AREERIFIRE

- AIECERIMBRIN-F AP RN /AT

- EERERITHES

AJZ AR
{ER A TR 2 —,

T EfERN ST &1 ST, ARIEIERN

AR A R RY, B X 2 AR 4A 5 B X BB PR AR MR (M B SR AT . $£5 31
FhEE R ERRAS AT A S EE MRS RSIY A KX RILIR, BRTFHFSE
I ZRAN B HERTEER. B AERBN, ARSI LY
PR, BB HRATENR, RBREI E—BARIRSHTRRE, 197
SCHLI B R HRE i Hh FR TR SR B EE A i H FR AR

1AL AN ERERE SMERFE. MR E R SHRT L EER

S, HBEETEARNT:
(FBMEERZSE(E) x (FRFEZRTRED
KA SHEIERSE, FEEREMUAS.

B
e RA BK R®K ENESS =
IhE BE < -3 HE
WRx12.5-200-130  12.5kW  200Vdc 130 Adc  #Ze%es 2.5Vdc
WRx12.5-500-52  12.5kW 500 Vdc 52 Adc MR 3.0 vdce
WRx12.5-1000-26  12.5kW 1000 Vdc 26 Adc MZRR 5.0 Vdc
WRx25-200-260  25kW 200Vdc  260Adc  EHEE 2.5 Vde
WRx25-500-104  25kW 500Vdc 104 Adc i 3.0 vde
WRx25-1000-52  25kW 1000 Vde 52 Adc st 5.0 Vdc
WRx50-200-520 50 kW 200Vdc  520Adc  EHbE 2.5 Vdc
WRx50-500-208 50 kW 500 Vde 208 Adc &b 3.0 vdc
WRx50-1000-104 50 kW 1000 Vdc 104 Adc 3% 5.0 Vdc
WRx75-200-780  75kW 200Vdc 780 Adc b 2.5Vdc
WRx75-500-312  75kW 500 Vdc  312Adc b 3.0 vdc
WRx75-1000-156 75 kW 1000 Vdc 156 Adc ¥ 5.0 Vdc
WRx100-200-1040 100kW  200Vdc 1040 Adc &ithzt 2.5 Vde
WRx100-500-416  100kW  500Vdc 416 Adc  Xithzt 3.0 vdc
WRx100-1000-208 100kW  1000Vdc 208 Adc %= 5.0 Vdc
ERABFIEEAT
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MAGNALOAD

g

§I}It§é)\*m*§

TRENBE 85 Z 265 Vac (Ul: Universal Input)

12.5kW B S 19, 2-wire + ground

BN E 120 Vac (120SP: I=1T3EH 108 = 132 Vac)

2BkWE 75kW S 240 Vac (240SP: iZ{TSEE 216 Z 264 Vac)
19, 2-wire + ground

TBMNEE 240 Vac (240SP: i=1TSEE 216 = 264 Vac)

100 kW B S 1, 2-wire + ground

RGN 45-66 Hz

TRBNIRE +1500 Vac, R AFINIE B E

BERBARS +1500 Vdc, Xt ith i Ak 4 B E

IRIZAG

SME FRIERS)

164iL, 0.0015%

SMEBR RN fa AR

£ EXTTIN 5V, 10 kQ BAHT

HFEWES 5V,32mA BB

BFEEES 5V i, 20 mA BBR

1EIREEE 2 kHz

EEVELTELTTN 010V

EiRIZME 10 kQ

EIRIZ DR 12 131, 0.025%

EEnES 0-10V,3mA EBR

VR ZE7 D 0.0050

EE PR RAEEER 0.05%

EiNsEiEs 10V,20 mA BR

IR

IhE MZEEM R EE

12.5kw 4 7’ r%' X 24" B5 x 19" 3R 165 Ibs (74.8 kg)
(17 8x609x482cm)

25 kW 12U0HFE  30.7" & x24" 3 x31.5"  455Ibs (206.4 kg)
7R (78.0x 61.0 x 80.0 cm)

50 kW 24UHIE  58.25" & x 24" B x 31.5" 785 Ibs (356.1 kg)
& (148.0 x 61.0 x 80.0 cm)

75 kW 24UHME  58.25" & x 24" B x 31.5" 1115 Ibs (505.8 kg)
7R (148.0 x 61.0 x 80.0 cm)

100 kw 36UHIE 74" B x24"FEx31.5" 38  1445Ibs (655.4 kg)
(188.0x 61.0 x 80.0 cm)

EREM

EMC EREEMIL AN E = HEMCIES, 2014/30/EU

Tt JE5F EN61010-1:2010-02

CEf7& &g

RoHS AE &g

RBE BIE: HERTEEE 1 10.1%
B HERTEER 1Y £0.2%
WK HERTEINEN £0.3%
FEPR: HERTE LR £0.3%
LF/ T BEA{E] BERER: 100 ms, 10% = 90% R ATE BER
BA R 560 s, 10% = 90% RAZFE BRM
IHERER: 35 ms, 10% = 90% R AFEHEM
FEFEER: 40 ms, 10% = 90% = AZE EEREAY
LRSS BR AT BN BRE T
BhimigEEE TE: RAFELREN 10%ZE 110%
RIE: RAFEBERN 0% ZE 110%
T RATEERA 10% = 110%
HIhE: JRAFEINER 10% = 110%
BIEHE
EfsHE0O (F7E) USB A (F1&) :BAEY
USB A ([F&) :BARE!
RS485 (JIFE): RJ-45
§naLINK‘” RJ-25x 2
MEBAP RN/ AR S0
BEHEO GEMY) LXI LA (F% : RJ-45
WBAZEOSL (58): IEEE-488
KSHE
FRiz(s K EiEL 1/2" NPT
12.5kw BIS
FRigfit k&L y
25 KW Z 100 kW 2 NPT
BREHAN
. 25°C
;nall.z
mRAHENES 80 PSI
BRIV 12.5 kW E/2: 1.5 GPM
25 kW #=:3.0 GPM
50 kW 2 6.0 GPM
75 kW #£:9.0 GPM
100 kW #2: 12.0 GPM
ZARMNIAE
ETIER 0°C E 50°C
fETFRE -25°C = +85°C
BE RREHEITEESIR5%
|H FEEXO, EEEXO
BHER (1.2.0)

MagnalOAD BB F 1A%,

WRxR B SiTIIER
WRx100-1000-208/240SP+LXI

FRAR% J

L smsg

I—ﬁA%E
Ul: 85-265 10 (12.5 kW £ 5)

BAHE BARE SAHE 120SP: 120 Vac 10 (25 -75kW g!":'ﬁ)

240SP: 240 Vac 10 (25- 100 kW £ =)

ERVA



WRx Z7%I

BERBFRE - A2 ERHEERAK
#FER

A5 AN &I ST, WRKRFIE R B F A BRERMARNETEE  RARXEMNNERX K E

iTEEr el aERE I ENELEE.
UTEITEREEERPMEWRXRTIE S, SR SHRATE LE. BRMNFEHNRERK,

ThEXER

WRx Series MagnaLOAD - High Power Range Operating Profile - Normalized
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ThEXER

WRx Series MagnaLOAD - Low Power Range Operating Profile - Normalized
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#948%, BJ FA B M 2L M TR GUREPT) o
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MAGNALOAD

P

BIER 125kwES

BER 125w RS

025"
(0.64 cm) Molex Series 1545, Female
J DC Input Bus, Qty (2) 3/8”-16 Insert Part Number 03-09-2021
I ) S =
[SIoIIN @ Mo e =
o Of % = e — e s (— —
083 [EElE *|es Enn— ==
— DOO e | € E - e a——————
= e 697" © ‘1] e e
e (17.70 cm) — || —[e pl==
® 1e — =
" ® ® —
4.00 — ==
(1016 cm) °o A o = ==
3/8" Ground Stud  —{———>0 — :):):7
e S e e e e ——y ® ® e = —=
= O 'S =3
=} e e e e e S | j—
e e e 1487 Sle o=
e e e e et (3.76 cm) \ [
T T
19.00° ‘ 0.33” AC Control Power ~ Water Inlet Water Outlet Air Exhaust
s 2.6 om) (0.84 cm) 1/2" NPT Male 1/2" NPT Male
17.00"
(43.18 cm)
MEmR 125w B2 (191 om) G nputBus
Rear Rack Support Bracket (Included) > Qty (2) 3/8”-16 Insert
| e — Water Inlet
@ @ 1/2" NPT Male
® @ ® ®
24.00” Water Outlet
(21530" ) (60.96 cm) 1/2" NPT Male
54 cm
= = El bE z= = E “ﬂﬁéA i z= =
IEM 25kwW = 100kWES B 25kWE 100kW AL TEINBLR 25Kk = 100kW &S
& ] 12.5/25 kW: 1 Insert Per DC Bus
50 kW: 2 Inserts Per DC Bus
75 kW: 3 Inserts Per DC Bus (illustrated)
100 kW: 4 Inserts Per DC Bus
- ==
H H Negative DC Input Bus, 3/8”-16 Insert
/ 1~ Positive DC Input Bus, 3/8"-16 Insert
== Access Panel to
° E%%é% “| DC Input Termianls %
- B -
o o| 27.00” for 25 kW Models @
54.50" for 50/75 kW Models
70.25” for 100 KW Models I~ Negative DC Input Bus, 3/8"-16 Insert
[====——=—=——==C-=1

o Eee——r= -

-

a2

o 5] AC Control Power

4.25"
(10.80 cm)

HiER (1.2.0)
MagnalOAD BB F 1A%,

Positive DC Input Bus, 3/8"-16 Insert

B
i

i

I~ Negative DC Input Bus, 3/8"-16 Insert

I~ Positive DC Input Bus, 3/8"-16 Insert

Q OUTLET @

INLET

Water Connections
17 NPT Male

E195
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Electronic Loads — A New Generation

DC electronic loads have been available for electronic testing
applications for several decades. Today'’s products range from
switched resistors, high speed active loads utilizing power
semiconductors, and regenerative loads that return power

to the utility. Each technology group has found their way into
various applications. This article describes some advantages
and disadvantages of the technology alternatives and presents
a newly developed, hybrid circuit topology offering some unique
performance features.

Switched Resistive Loads

The oldest generation of electronic loads is based on switching of
resistive components. Depending on the power level, resistors are
commonly constructed from steel plates, nichrome wire, or metal
film resistors. Switched resistor loads have the lowest cost per
watt, but the poorest performance in terms of dynamic response,
programmability, and protection.

Figure 1 shows two circuits that are commonly used with resistive
switching. The two configurations differ in their ability to select the
desired resistor combination versus the ability to dissipate power.

Figure 1a, binary switching, provides the most accurate resistance
selection per quantity of components. Resistor R2 has twice the
resistance as resistor R1, R3 has twice the resistance as R2, and so
forth. This circuit is often used in low power applications to obtain
digital to analog conversion where power is not a consideration.
Power varies as the square of applied voltage and as a load, binary
switching exhibits poor performance in terms of power dissipation
at lower voltage levels. Binary switching is the best choice for
applications when the applied voltage is fixed.

Figure 1b, optimized power switching, allows resistors to be placed
in series or parallel offering better power dissipation performance
over a wider range of applied voltage. The disadvantage, when
compared to binary switching, is that optimized power switching
has a lower selection of available resistor settings per number

of components. With three switches, maximum rated power
dissipation can be achieved at half and full rated voltage. Other
resistor configurations are also possible by modulating resistor
on-states with the available switches.

In DC systems and when using contractors for the switching
devices, performance is usually limited by the contractor DC current
rating. For cost reasons, an AC contractors are commonly used
for switching resistor elements, but with these devices, switching
is restricted to low voltages were arcing can be minimized. This
limitation prohibits the use of contactor-based switching for
dynamic-load applications. In addition, use of DC contactors, while
available, are rarely used because of cost and size constraints.
Utilizing power semiconductors as the switching elements
eliminate the constraint imposed by AC contactors, but are rarely
used in favor of MOSFET load technologies.

Most electronic loads using resistive elements are fabricated by
end users wanting high-power, low-cost solutions for their testing
needs, sacrificing dynamic loading and programmable protection
capabilities.
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Figure 1. (left) Binary switching and (right) Optimized power switching
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MOSFET Loads

Metal Oxide Field Effect Transistors, MOSFETSs, loads can be
deployed as state-of-the-art electronic loads to address the
limitations of resistor-based loads. As illustrated in Figure 2, these
electronic loads use semiconductor devices, operated in the linear
region, to allow full power and full control over the entire VA rating
of the product. MOSFETSs have to be specifically rated to operate
in the linear region and have safe operating curves well below the
maximum power rating when used as an electronic switch.[1-2]
Circuitry for MOSFET loads requires each stage to be controlled

in a closed loop to linearize the response. As shown in the figure,
each device produces a load current defined by VC/Rn. Closed loop
amplifiers enable multiple MOSFETSs to share load current equally.
In addition, MOSFET loads have a fast dynamic response.
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Figure 2. MOSFET Load

The reliability of MOSFET loads depends on the allowed power
dissipated per device, current sharing, and cooling design. Water
cooling is commonly used to enhance cooling performance and
enable higher power loads.

MOSFET loads come at a cost premium over switched resistor
loads.

Regenerative Loads

In the past decade, regenerative loads started appearing as a viable
product. A regenerative load is, in a simplified sense, an AC to DC
power supply with power circuitry reversed to allow current flow

in the reverse direction. Response times are similar to that of DC
power supplies and special circuitry is needed to stop operation in
the event that the power mains voltage is disrupted for any reason.
Regenerative loads can be compared to solar inverters as far as
performance with exception to the DC range of operation. Like
switched resistor loads, obtaining maximum power operation over
a wide voltage range requires special circuitry rated at maximum
voltage and maximum current; such performance demands can
greatly increase the cost as compared to a conventional switching
power supply.

The major benefit of regenerative loads is that energy used for
testing can be recovered. Some regenerative loads are designed
to operate as both a source and sink. These products, regenerative
power supplies, must have a dual set of electronic switches.

Using regenerative loads in pulse current applications is not
recommended because any pulse current at the input must flow
through the unit and appear on the power mains. The economics of
regenerative loads must be evaluated in terms of capital equipment
costs versus energy savings.

Active Resistive Loads

Active Resistive loads are a blend between switched resistor loads
and MOSFET loads. The advantage of resistive loads is cost per
watt of dissipating power and the advantage of MOSFET loads is
speed of performance and the ability of dissipating power over

a wide range of control. Figure 3 shows the basic concept of an
Active Resistive load [3]. As illustrated, a critical part of the design
is that resistors are placed in series with MOSFETs. MOSFETs

are a voltage to current, transconductance, devices. Voltage
perturbations resulting from resistors switching are compensated
with reverse voltage perturbations across the MOSFETs. Amplifiers,
used to share current between devices, do not need to respond
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quickly to these voltage changes because of the profile of MOSFET
devices when operated as a transconductance device. A constant
gate voltage in the device's active region provides nearly a constant
current.

The range of maximum power loading, like in resistive loads,
depends on the number of resistors, number of switches, and
applied voltage. To compromise between the number of dissipative
elements and range of maximum power loading, both resistor
configurations as described in Figure 1a and 1b, are applied.
Careful design of the cooling system can enable maximum power
output over half-rated to full-rated voltage. With sufficient number
of resistor switching states, power dissipation can be shared with
an 80% to 20% ratio for resistor to MOSFET power dissipation,
respectively.

Below half-rated voltage and as described previously, maximum
power dissipation varies as the square of applied voltage. Having
a series MOSFET connection enables a broader profile for lower
voltage applications. This requires the resistor elements to be
shorted. If the maximum power is limited to 20% of the total using
the MOSFET section of the load, this part of the load can provide

a 20% maximum power profile. While this is not ideal, it is an
effective compromise when considering the cost benefit.
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Figure 3. Active Resistance Technology electronic load

With the MOSFET section of the load shorted, the electronic load
becomes a purely resistive and the load is operated in rheostat
mode. While this could be considered a downgraded load, there are
many applications where a purely resistive profile, with no closed
loop control, is desirable. The dynamically switched resistor states
eliminate the possibility of two closed loops, that of the source and
load, to operate against one another. Bandwidth for step changes
resistance depends on the speed of the resistor switches. The
Active Resistive load can provide 80% of the load’s power rating
over a range of half-rated to full-rated voltage.

Figure 4 illustrates the load profiles of MOSFET, resistive, and active
resistive operation.

Robustness is a key characteristic of Active Resistive loads.
Current limiting is constantly enabled with a series connected

HiER (1.2.0)
MagnalOAD BB F 1A%,

MAGNALOAD

resistor. A sudden demand change in current will cause the
MOSFETSs to saturate protecting the devices from exceeding their
safe operating area.

Balancing power between the resistors and MOSFETSs presents
one of the key challenges for effective Active Resistance load
operation. The MOSFETs must have a range of voltage to offset
the voltages produced by the switching resistors. Load voltage
and current must constantly be monitored to provide resistor
state changes along with analog control of the MOSFETSs. High
speed digital signal processors (DSP’s) are required to make such
calculations to ensure proper operation. Step load responses
require feed forward compensation to force a change in resistance
prior to changing load current with the MOSFETSs. If step changes
in resistance are made quickly and MOSFETSs are made to respond
soon after, MOSFET safe operating area limitations can be
maintained for reliable operation.

ELECTRONIC LOAD
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Figure 4. Active Resistance current voltage (IV) load profiles

Conclusion

This article provides an overview of electronic loads currently
available, namely: switched resistance, MOSFET, regenerative, and
newly introduced hybrid, Active Resistance. Each load topology
has advantages and disadvantages, ranging from cost, speed of
operation, to loading as a function of applied voltage. The Active
Resistance topology has characteristics of switched resistance
and MOSFET loads combined as well as operating independently
of others.
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