SMAB8000 Series 2-20A/24-340VDC

PWM & Linear DC
Servo Amplifiers

High Performance
Single and Multi-Axis PWM
Trapezoidal, Sinusoidal or

2-Phase/3-Phase Current Mode
Brushless Servo Amplifiers
2-20 Amps, 24-340 Volts

Brushless
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Model SMA8100/8200/8300 Series § g
-S>
Rated Rated Peak Carrier Axes 8 o
Model VDC Amps Amps KHz Capacity (&) GE,
SMA81/82/8305 24-80 5/10 10/20 20 2&4 @
SMA81/82/8305 80-170 3/6 6/12 20 2&4
SMA81/82/8305 170-340 2/4 6/12 20 2&4
SMA81/82/8315 70-240 15/20 25/40 20 1to6 $§
SMA81/82/8315 240-340 10/15 25/35 20 1to6 % §
g
0 g
0
2 n
Single Axis Stand-Alone Module £5
. . (&)
Description %3
=
Model s SVA8105/ 8115 are P Tr apezoi dal br ushl ess servo anplifiers, Eg
nodel s SVA8205/ 8215 are PAMS nusoi dal brushl ess servo anpl i fiers and nodel s =
SVA8305/ 8315 ar e PViM2- Phase/ 3- Phase Qurrent Mbde brushl ess servo anplifiers. Trapezoi -
dal configurations permt the use of Hall Efect sensors and a conventional DC Tachonet er
f eedback whi | e the S nusoi dal configuration utilizes Resol ver feedback and t he 2- Phase/ 3-
Phase Qurrent configurationutilizes two or three phase current i nput conmands. All three -
types of anplifiers use nodul ar constructionfor ease of installation and service. S=
For nul ti-axis applications 2, 4 and 6 axi s basepl ates are avai | abl e utilizing snal | er nodul ar 52
plug-inanplifiers and by omtting nodul es any nunber of axes may be acconmodat ed. ig
Astand-al one anpl i fier nodul e i s avail abl e for singl e axis applications and of f ers econonc <
advantages as vel | as installation sinplicity and space savi ngs.
Allsystemsutilize Glentek’sunique TORQUE-SWITCH™technology and are the result of our more than
30yearsof designand manufacturingexperience.
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SMAS8000 SEerIEs

Features

Ergonomic design
Easyaccesstoconnections,adjustments, and test
points.

Silent operation
Duetotheuseofacarrierfrequency of 20 KHz,
audible noiseiseliminated.

Complete isolation
Completeisolationfrominputtooutput.

Power supply
Fusedsingle or three-phase AC inputwith zero-
crossinginrush currentprotectionatturn-on.No
power transformerisrequired.

Zero-crossing option
Optionalzero-crossingdetector limitsinrush
currentatturn-on. Recommended fordirectline
operation (no powerisolation transformerre-
quired).

Isolated or line operated AC power operation
Glentekoffersacomplete line of isolation power
transformersto matchanysource. Anoption
allows operationdirectly from 120VAC single or
threephase, or 240VAC three-phase sources.

Regen—clamp option
Optional regenerationclamp (shuntregulator) and
absorptionresistor bleeds offexcess DC Bus
voltagewhendeceleratingalargeloadinertia.
Additional regenerationenergy absorbingresistors
canbeaddedexternally for highinertialoads. An
LED indicatorisprovided forindication.

Trapezoidal mode operation (8100 series)
Commonly referred toassix-step, the brushless
motoriscommutated by hall sensorsoranencoder
with commutation tracks, thismodeisoptimum for
low cost point-to-pointapplicationswhereslight
torquerippleisacceptable.

Sinusoidal mode operation (8200 series)
Thismode requiresamotorwithanintegrally
mounted resolver. Thismodeisoptimumwhenan
applicationrequiressmooth lowlow torqueripple
atall speedsofoperation.

2-Phase/3-phase current mode (8300 series)
Allowsforeither2or3phase currentcommandsto
commutateabrushlessmotor.

Current limit
Peak motor currentisadjustable.

High—speed electronic circuit breaker
Instantly shuts down theamplifierin the event of
ashortacrossthemotorleadsorfromaground
faultcondition.

Low-speed electronic circuit breaker
Shutsdown theamplifierifoperated above the
maximum continuouscurrentratingforapredeter-
mined period of time (typically 2seconds), suchas
would occur when the motorisstalled.

2-14

Encoder emulation (8200 series)
Quadrature (A, Band Zeroindex) linedriver shaft
positionencoderoutputsare provided. These
outputs canbefield programmed for up to 4096
countsperrevolution.

Pseudo velocity mode (8100 series)
Formediumand high speed (unidirectional or
bidirectional) applications, the hall effect sensor
optioncanbeused togenerateasimulated tachom-
etervoltage.

Dual signal Inputs
Bothinputs may be used simultaneously. One
inputmay be configured for differential operation.

Complete LED diagnostics
Red LED’silluminate todisplay various fault
conditionsandagreen LED illuminatestoindicate
normaloperatingconditions.

Multi-mode operation
Theamplifiermay be configured for velocity (RPM)
controlorcurrent(TORQUE) control.

Programmable digital inputs
Separate logicinputscanstop the motorineither
orbothdirections, inhibitamplifier, or reset
shutdownfaults. Logicinputs may be configured
foractive high oractive lowand pull-up or pull-
downterminationandeithera+5VvVDCor+15VDC
voltage.

Fault input/output
Open-collector outputgoeslowintheeventofa
fault. Thisinputis configured so that by externally
forcingitlowthe amplifier will beinhibited. This
allows all fault outputsinamulti-axis systemtobe
connected together (wire-OR’d) toshutdownall
amplifiersshould any amplifier have afault.

Manual and external fault reset
Aninputisprovided toreset theamplifierinthe
eventofafault,aswellasapush buttononthe
amplifiermoduleitself.

Over/under voltage and over temperature
Thesecircuitsconstantly monitor theamplifier
power supply voltagesand the motorand amplifier
heatsink temperature. Theywill shutdown the
amplifierinthe eventofany out-of-specification
condition.

Multi-axis chassis
Up tosixamplifiers (four for 8X05 series) may be
mounted onamulti-axis baseplate. Baseplates
include aDC power supply, coolingfan(s) and
wiringforeachrespectiveamplifiermodule.



SMAS8000 SEerIEs

Model Numbering and Ordering Information

Mostamplifier configurationsare jumper or software programmable by the user, however, itisrecommended that
theampilifier be configured at Glentek toinsure that the part number correctly reflects the actual configuration of
theamplifier. Thefollowing examples show the method of constructingmodel numbers:

PWM & Linear DC
Servo Amplifiers

Single Amplifier Module Model Number
Model Pre-amp
Config Custom
SVASHS AA ||HH. HEEHE |- 1

éID*D *D

Stand Alone Amplifier (with Power Supply) Model Number

Brushless

0
2
[}

=

o
E

<
o
>
Z
[}

0

Model Pre-amp — Power
Config Custom Supply 4
SVJA&#‘)A] H. . H-### 1A -1 ##H-HH# <9
(=]
% 5 5 % E % =
D D D Q>
0
"
Multi-Axis Amplifier (and Baseplate/Power Supply) Model Number
Optional Q
Model Pre-amp r~—2nd Model-y—2nd Pre-amp Power % _9
Config Custom i & Quantity ! Config Custom Supply @ o
gﬂ%ig#H-.Hﬂ] O AN HH. . H#H | 1A H# | - <=
| byt e
0 g
bd oo bobh b ohd 5
(2]
= n
Model Number Components gé
(&)
Amplifier Modules: Multi-axis/Stand Alone Systems: .g_g
=
0 Mdel nunber: 0 Quantityof anplifierswhicharea E;
SVA81#5 Tr apezoi dal mode. gdfsferent configurationfromthe first
SVAB2#5 Si nusoi dal node.
245 2. P 3. Ph Qur ent. frod 0 Miti-axis basepl ate capacity (not used
SVR8 ) ) rrent node. wi th anplifier nodul e only and “- 1A’ 5
I Anplifier pover (standard or high). used for stand-al one anplifiers). gg
o c
I Pre-anplifier configuration (anplifier 0 Total quantity of anplifiersinstalled gg
opti ons). (*-1" for other than nul ti-axi s sys- <
I Qustompre-anplifier (factory as- tens).
si gned). 0 Pover suppl y rating
0 ast ombasepl at e (fact ory assi gned) «
=
(=
(]
=18
<

(Forexactmodel number details andexamples, see the pages that follow)
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SMAS8000 SEerIEs

Model Number Code Information

Theamplifier configuration codesare based on the tables thatfollow using various designations. Factory default
values (ifapplicable) in the selectionlistsare indicated by boldface type:

“Binary—to—HexadecimaI”(D) designations:
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Binary-to-Hex Conversion Binary-to-Hex Conversion
0000=0 0100=4 1000=8 1100=C 0000 =0 0100=4 1000=8 1100 =C
0001 =1 0101=5 1001-9 110¢1=D 0001 =1 0101=5 1001=9 1101 =D
QU10=2 0110-6 1010=A 1110=E 0010=2 0110=6 1010=A 1110=E
ol1=3 0111=7 1011=B 1111 -F 0011 =3 0111=7 1011 =8 1111=F
Example. Example:
0011 1100 1010 0010 = 3CAZ 00111100 1010 0010 1011 1001 0100 = 3CA2B94

Optionsrequiring Binary-to-Hexadecimal conversions are used for some parts of the model number toconserve
numberlength. These model number partsarelabeled“(-H...H)”,and the above table should be used to convert
thebit“B” sequencesafter theyarechosen.

“Numeric"(D,D,D,D,D), “Alpha"(|:|), and “AIpha—numeric"(D) value designations:
Numericmodel numbervalues to be selected are indicated by “#”,and Alphavaluesareindicated by “A”.
Programmable Digitalinput (|:|) configurationdesignations:

Type“A”,normally high (pulled up),ground todisable. Type“C”,normally high (pulled up),ground toenable.
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g 8 Type“B”,normallylow (pulled down), +voltagedisables. = Type“D”,normallylow (pulleddown), +voltageenables.
; W *Foracompletedescriptionofinputtypes“A” through“D”,see AppendixD.
=5
S G
o=
=
(%)
Trapezoidal Mode Model Numbers
|:| Model Number:
@ SMA8105 8105
2 E SMA8115 8115
=
° o Power rating;
=3
oo Omit = Standard, HP = High Power AA
3w
7 @ |:| Amplifier options (Binary-to-Hex): # --H- H-- H--
DC bus voltage (VDC) 0=70-240, 1=240-340, 2=Special T
Motor temp input 0=Type A, 1=Type C Sagaaa
Pull up voltage 0=+15V, 1=+5V o
Reset Input 00=A, 11=B, 01=C, 10=D aaEpR e
= Inhibit input 00=A, 11=B, 01=C, 10=D ot REa
E © + limit input 00=A, 11=B, 01=C, 10=D Baha il
= = Analog input command 0=Single-ended, 1=Differential B
c o Control mode 0=Velocity, 1=Current (torque) S osse- oo (B
2 3 Sensor select 0=Off (120/240°), 1=On (60/300°) - see- ... _.B.
932 Motor Reverse 0=Off, 1=0n e E
» =
@ |:| Custom pre-amp designation (factory set) B
|:| Quantity of amplifiers of a different configuration from the first axis: #
> |:| Baseplate Capacity (Stand-alone ="-1A") N
gg (-2A=2 axes baseplate, -4A=4 axes baseplate, -6A=6 axes baseplate)
% > |:| Quantity of Axes installed (Stand-alone = -1) #
<o
D& [ power supply configuration code:
=]
Stand Alone Amplifier: H
00=110-130VAC/1ph, 01=208-240VAC/1ph
02=110-130VAC/3ph, 03=208-240VAC/3ph, 04=Special
Multi-axis baseplate: 4
> 00=110-130VAC, 01=208-240VAC, 02=Special
% |:| Baseplate power supply/regen custom configuration (factory set): S
3
=
3
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Sinusoidal Mode Amplifier Model Numbers
|:| Model Number:
SMAB8205 8205 @)
SMA8215 8215 5
Power rating: BE
. ) Lo
Omit = Standard, HP = High Power c £
|:| Amplifier options (Binary-to-Hex): 2 §
=
DC bus voltage (VDC) 0=70-240, 1=240-340, 2=Special m >
Tach reverse 1=0On, 0=Off )
Motor Reverse 0=0ff, 1=On n
Control mode 0=Velocity, 1=Current (torque)
Analog input command 0=Single-ended, 1=Differential
Motor temp input 0=A, 1=C
Pull up voltage 0=+15VDC, 1=+5VDC - &
Reset Input 00=A, 11=B, 01=C, 10=D %] *g
Inhibit input 00=A, 11=B, 01=C, 10=D = =
+ limit input 00=A, 11=B, 01=C, 10=D o9
Resolver options: Motor type: 2 pole O >
4 pole 05
6 pole n
8 pole
10 pole
12 pole
PLD device code (line count/rev): 256 250 128 125 )
1024 1000 512 500 05
4096 4000 2048 2000 3 g
3600 2160 720 360 ==
N/A N/A NA 625 g o
N/A  N/A NA 1250 = >
NA NA NA 2500 ag
N/A N/A  N/A Special
Column bits: 00 01 10 11
R/D (Resolver-to-Digital) resolution: 10 bit
12 bit
14 bit (%]
=0
O =
|:| Custom pre-amp designation (factory set): it £9
= 0
o>
|:| Quantity of amplifiers of a different configuration from the first axis: # b7 'g
c
S=
|:| Baseplate Capacity (Stand-alone = "-1A"): S HA = ]
(-2A=2 axes baseplate, -4A=4 axes baseplate, -6A=6 axes baseplate)
|:| Quantity of Axes installed (Stand-alone = -1): - #
|:| Power supply configuration code:

Stand Alone Amplifier: H# _S _
00=110-130VAC/1ph, 01=208-240VAC/1ph § g
02=110-130VAC/3ph, 03=208-240VAC/3ph, 04=Special i %

Multi-axis baseplate: Hp 2_2
00=110-130VAC, 01=208-240VAC, 02=Special

|:| Baseplate power supply/regen custom configuration: S
X
o
c
(0]
Q
Q
<

(For2-phase/3-phase currentmode and model numberexamples, see nextpage)
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_g S 2-Phase/3-Phase Current Mode Amplifier Model Numbers
EN D)
=8 L] Model Number:
g (o) SMA8305 8305
O SMA8315 8315
|:| Power rating;
% Omit = Standard, HP = High Power AA
S w Amplifier options (Binary-to-Hex): # —H- H--
; = DC bus voltage (VDC) 0=70-240V, 1=240-340V, 2=Special # oo
3 D Motor Temperature 0=A, 1=C B
S o Pull up voltage 0=+15VDC, 1=+5VDC = =B o aion
=9 Reset Input 00=A, 11=B, 01=C, 10=D - --BB ----
@ Inhibit input 00=A, 11=B, 01=C, 10=D - ---- BB--
[ 2/3 phase input current 0=2 phase, 1=3 phase L o
|:| Custom pre-amp designation (factory set): i
% o |:| Quantity of amplifiers of a different configuration from the first axis: #
<0 )
o w |:| Baseplate Capacity (Stand alone ="-1A"): CHA
§ c (-2A=2 axes baseplate, -4A=4 axes baseplate, -6A=6 axes baseplate)
— U
g = |:| Quantity of Axes installed (Stand alone =-1): it
|:| Power supply configuration code:
Stand Alone Amplifier: o
00=110-130VAC/1ph, 01=208-240VAC/1ph
@ & 02=110-130VAC/3ph, 03=208-240VAC/3ph, 04=Special
g c Multi-axis baseplate: 1t
= ‘é 00=110-130VAC, 01=208-240VAC, 02=Special
oo
o & |:| Baseplate power supply/regen custom configuration (factory set): S
%)
Single Amplifier Module example: SMAS8115-0000-1
P Trapezoidal mode, 70-240VDC bus, singleamplifier module, standard power,andall other configura-
55 tionssettodefault.
2o
g o
5 3 Stand Alone Amplifier example: SMA8215HP-1000E22-1A-1-01
® 3 208-240VAC single phase stand-alone module, high power, tach reverse on, 4-pole motor, 4096 line
count, 14 bitresolution,andall otherampilifier configurations setas defaults.
Three Axis System example: SMA8215HP-1000E22-2A-2-01
> 208-240VAC ssingle phase 2 axis baseplate with twoamplifier modulesinstalled. Bothamplifiersare
58 high power, tach reverse on, 4-pole motor, 4096 line count, 14 bitresolution,and all otheramplifier
= g' configurationssetasdefaults.
25
= Notes:
1. Seeconfigurationtableaboveandon preceedingpagesfor modelnumbercoding.
2. Whenonlyonetype ofamplifier isused on the multi-axis baseplate, the “Optional” partof the model
numberisomitted. Ifther are more than two types ofamplifier modules on the baseplate, the “Optional”
> partofthe model numberwill be repeated foreachamplifier type.
o
?
=i
=
3
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Baseplate and basic wiring details

Note: Thesecircuitsare functional equivalentdescriptions to theactual circuitsand are only provided todemonstrate
typicalinterface methods. Foramoredetailed schematic, the Operationand Service Manual should be used or factory
assistancerequested.
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SMASBH##5-#A-# SMAS8##5-1A-1
Base Assembly — ——— Stand Alone Amplifier —
— Power Supply Module — * [
st AC Input [0
Power 0 =
0 =
Lo
3pnasenc ﬁ e
AC Input E g
f'?.lﬁfic{ o >
1 SVABMRIAT 3
= SMA83#5-1A-1 7
il 55
B =J
phase s —f—F| 1 L smAas2#5-1A-1 E =
e 1 B , QS
T ) - SMA83#5-1 8 5
L smas1#5-1A-1 n
Power Conversion Section ..
@
22
— SMA81#5-1 2 (e}
< =
32
0 g
n
2o
O =
=5
B
22
I < -
Baseplate/Module Assembly Specifications =%
Output power (Amps, RMS): Standard Power High Power
SMABHO5 series: Rated (Peak) Rated (Peak)
24-80 VDC input voltage 5 10 10 20
80-170 VDC input voltage 3 6 6 12 5
170-340 VDC input voltage 2 6 4 12 = §
SMAB#15 series: 25
70-240 VDC input voltage 15 25 20 40 =
240-340 VDC input voltage 10 25 15 35 <
Form factor 101
Carrier frequency 20 KHz
Mechanical Specifications
Operating Temperature: 32°-122°F (0°-50°C) 2
Storage Temperature: -40°-176°F (-40°-80°C) g
Relative Humidity: 5-95% noncondensing. 2
o
<
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0 . . .
= Amplifier module schematics (typical)
S Note: Thesecircuitsare functional equivalentdescriptions to theactual circuitsand are only provided todemonstrate
Si typicalinterface methods. Foramoredetailed schematic, the Operationand Service Manual should be used or factory
. @ assistancerequested.
12
8
SMABL#5 (Trapezoidal) —
———  SMAB82#5 (Sinusoidal) | | _ S 1 |
vty ate G — } | I J 1 Exibrnal Focdback Signals | |
% L current Mode —& o | | | } |1 ‘MDJ% 5 (Tach) | |
= serost | ] | I ssvoc|2 [—— s o
2 R L ]| | = |
°c by £ 4 Lo | ¥ L e L
>0 gt ] W LN s By | |1 Input Command Signals | | s o
_g % mron: F I I'|  (two alternate option‘s) I ’ | }
E v v (Tach) — ) | | Il Hall Sensor (52)| i |
o n — SMAB83#5 (2-Ph/3-Ph Current) | I | I il sensor (59) @ i |
= 7 — ! \ M \
@ s e } \ I I I }
| \ Pl | I L
— [ ‘ -
w el bt RS ] g, |
° g c
<o e a2 [ | T R " |
=2 il R o
g5 e s T 1l } | | X — g |
°= __% | | External Feedback Signals | K —— - ! |
4 ——— Input Command Signal Options — | | (threealternate options) | | o _
|
‘ } } } | SMA83#5 (2-Ph/3-Ph Current)
‘ | External Feedback Signals notreq'd |
ol | | (Internal only) e e
aos150 7 I P _il L
7)) +Limit L ~/
@ EE . S ] L— External Feedback Signal Options —
g g . ‘cnnlm\cwcm(s‘ |
=) 1/0 Logic Signals ! } }
o o |
3a ! o~ —TT
7 otrTomp 1 Te SMA8##5-1 Module ! I
ol Loy |
==
Power I/O Signals | } } _ |
— (two alternate options) 1 ,  SMAB##SLALModule |
R0 S | | o P (Stand Alone) | o
S5 5 comman | J | ot Zi it:“ﬂ:*”“‘ |
GL @) [ == Mo m |5 e _|
C o |
g. é‘ 1/0 Logic Signals (common to all) — L Amplifer Sections Power I/O Signal Options
s 2
7]
Signal Inputs Volts Impedance Gain
> Signal Input: + 13V max. 10K ohms min. SKAN
z% Tachometer Input: 90V max. 10K ohms min. TKANV
B= Drift (referenced to input): 0.01mV/°C max.
S o Frequency response: 750Hz min.
8 Dead band: None.
Limits: + 50V maximum. Terminated by 10K ohms.
Fault (as input): + 40V/-5V maximum. Terminated by 10K ohms.
Reset: + 25V/-10V maximum. Terminated by 10K ohms.
Typical for all digital inputs Input thresholds are + 10V.
_CJ? Signal Outputs
'g SMAB8H#05 Current Sense 1 volt per 5 amps of motor current
= SMAB8#15 Current Sense 1volt per 10 amps of motor current
= Fault (as output): Open-collector output sink, 150mA maximum (10 chms minimum load)
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Amplifier Module Only
Model Dimensions, Inches (Millimeters) Lbs
A B C DX H HX P PX  (Kg)
SMAB#15-1 138 713 453 069 019 019 325 0546 1.28
(35.1) (181.0) (115.1) (17.5) (4.8) (4.8) (82.6) (13.9) (0.6)
SMABH#05-1 138 475 450 078 027 013 325 0550 1.0
(34.9) (120.7) (114.3) (19.7) (6.8) (3.2) (82.6) (14.0) (0.5

A% SMAB##5-1
3 Amplifier
Module

pst

Module Mounting
Slot Details

Botiom Mounting Single Axis

(2 places)

Baseplate Assembly
with Modules
(SMAB8##5-6A-# shown)

Top Mounting

Slot Detail
(1 place)

R SMAS##5-1A-1

Siot Detal Stand-Alone Module

PWM & Linear DC
Servo Amplifiers

Brushless

0
2
[}

E

o
E

<
o
>
Z
[}

0

DC Brush
Servo Motors

Brushless
Servo Motors

Baseplate/Stand Alone Assemblies (Complete with Modules)

Model Dimensions, Inches (Millimeters)
A B C D DX E F FX H
SMAB8#05-2A-1 6.25 6.75 6.50 550 038 050 600 038 0213
(158.8) (171.5) (165.1) (139.7) (9.5) (12.7) (152.4) (9.5) (5.4)
SMAB8#05-2A-2 6.25 6.75 6.50 550 038 050 600 038 0213

(158.8) (171.5) (165.1) (139.7) (9.5) (12.7) (152.4) (9.5) (5.4)
SMABH05-4A-3 1100 675 650 1025 038 050 600 038 0213
(279.4) (171.5) (165.1) (260.4) (9.5) (12.7) (152.4) (9.5) (5.4)
SMABH05-4A—4 1100 675 650 1025 038 050 600 038 0213
(279.4) (171.5) (165.1) (260.4) (9.5) (12.7) (152.4) (9.5) (5.4)

SMA8#15-1A-1 373 903 496 273 050 010 870 019 019
(94.6) (229.2) (126.0) (69.2) (127) (25) (221.0) (4.7) (4.8)
SMAB#15-2A-1 900 1050 770 825 038 050 975 019 0266

(228.6) (266.7) (195.6) (209.6) (9.5) (12.7) (247.7) (4.8) (6.8)
SMAB#15-2A-2 900 1050 7.70 825 038 050 975 038 0266
(228.6) (266.7) (195.6) (209.6) (9.5) (12.7) (247.7) (9.5) (6.8)
SMAB#15-4A-3 1300 1050 7.70 1226 038 050 975 038 0266
(330.2) (266.7) (195.6) (311.4) (9.5) (12.7) (247.7) (9.5) (6.8)
SMAB#15-4A-4 1300 1050 7.70 1226 038 050 975 038 0266
(330.2) (266.7) (195.6) (311.4) (9.5) (12.7) (247.7) (9.5) (6.8)
SMAB8#15-6A-5 1650 1050 7.70 1576 038 050 975 038 0266
(419.1) (266.7) (195.6) (400.3) (9.5) (12.7) (247.7) (9.5) (6.8)
SMAB#15-6A—6 1650 1050 7.70 1576 038 050 975 038 0266
(419.1) (266.7) (195.6) (400.3) (9.5) (12.7) (247.7) (9.5) (6.8)

Lbs
(Kg)
ok

CE
CE
CE
53
(2.4)
81
(3.7)
9.4
(4.2)
138
(6.3)
151
(6.9)
1856
(8.4)

19.9
(9.0)

Transformers
& Inductors

Manual

Application

Appendix
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