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4803
FEATURES:

Half Bridge Configuration
600 V Rated Voltage
600 A  Continuous Output Current
Interna l Zener C lamps on Gates
Proprietary Encapsulation Prov ides Near Hermetic Performance
MIL-PRF-38534 Screening A vailable (Modified)
Light Weight Domed ALSIC Baseplate
Robust Mechanical Design for H i-Rel Applications
U ltra-Low  Inductance Internal Layout
W ithstands 96 Hours H AST and Thermal Cycling (-55 ° C to + 125 ° C)
H igh Side Collector Sense Pin for De-Sat Detection

MIL-PRF-38534 CERTIFIED

600V/600A
HALF BRIDGE PEM

EQUIVALENT  SCHEMATIC

DESCRIPTION:
     The MSK 4 8 0 3 is one of a fam ily of plast ic encapsulated modules (PEM) deve loped spec if ica lly for use in m ilitary,
aerospace and other severe env ironment applications.  The half bridge configuration and 600 volt/600 amp rating make it
ideal for use in high current motor drive and inverter applications.  The A luminum Silicon Carbide (A lSiC) baseplate offers
superior f latness and light w e ight; far better than the copper or copper a lloys found in most high po w er plast ic modules.
The high thermal conductiv ity materials used to construct the MSK 4803 allo w  high po w er outputs at elevated baseplate
temperatures.  Our proprietary coating, SEES™ - Severe Env ironment Encapsulation System - protects the internal circuitry
of MSK PEM's from moisture and contamination, allo w ing them to pass the rugged env ironmental screening requirements
of m ilitary and aerospace applicat ions.  MSK PEM's are a lso ava ilable w ith industry standard silicone ge l coat ings for a
low er cost option.

TYPICAL  APPLICATIONS
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Motor Drives
Inverters
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Storage Temperature Range
Junction Temperature
Case Operating Temperature Range
  MSK 4803H/E
  MSK 4 8 0 3

-55 ° C to + 125 ° C
150 ° C

-55 ° C to + 125 ° C
-40 ° C to + 85 ° C

Collector to Emitter Voltage
Gate to Emit ter Voltage
Current (Continuous)
Current Pulsed (1mS)
Case Isolation Voltage

TST
TJ
T C

ELECTRICAL SPECIFICATIONS

ABSOLUTE  MAXIMUM RATING

600V
± 20V
600 A

1200 A
2500 V

NOTES:
Guaranteed by design but not tested. Typica l parameters are representat ive of actua l dev ice performance but are for reference only.
Industria l grade and " E "  suff ix dev ices sha ll be tested to subgroup 1  unless otherw ise spec if ied.
M ilitary  grade dev ices ( " H "  suff ix) sha ll be 1 0 0 % tested to subgroups 1 , 2  and sample tested to subgroup 3 .
Subgroups 4  test ing ava ilable upon request.
Subgroup 1 , 4   T A  =  + 2 5 ° C
             2 , 5  T A  =  + 1 2 5 ° C
             3      T A  =  -5 5 ° C
A ll spec if icat ions apply to both the upper and lo w er sect ions of the ha lf  bridge.
V GE = 1 5 V  un less otherw ise spec if ied.
Cont inuous operat ion at or above absolute max imum rat ings may adversly ef fect the dev ice performance and/or life cyc le
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APPLICATION NOTES

    Po w er dissipation and max imum allo w able temperature rise involve many variables w orking together. Collector current,
PW M duty cyc le and s w itching frequency a ll factor into po w er dissipat ion. D C  losses or " O N-TIME "  losses are simply
V CE(SA T) x Collector Current x PW M duty cycle. For the MSK 4803, V CE(SA T) = 2.9 V max., and at 600 amps and a PW M
duty cycle of 30 %, DC losses equal 522 w atts. S w itching losses vary proportionally w ith sw itching frequency. The MSK
4 8 0 3 typica l s w itching losses at V CE = 3 0 0 V  and ICE = 6 0 0 A  are about 7 8mJ, w hich is simply the sum of the turn-on
sw itching loss and the turn-off sw itching loss. Multiply ing the sw itching frequency times the sw itching losses w ill result in
a pow er dissipation number for sw itching. The MSK 4803, at 5KHz, w ill exhibit sw itching pow er dissipation of 390 w atts.
The tota l losses are the sum of D C losses plus s w itching losses, or in this case, 9 1 2 w atts tota l.
   9 1 2 w atts x  0 .0 7 ° C/W therma l resistance equa ls 6 4 degrees of temperature rise bet w een the case and the junct ion.
Subtract ing 6 4 ° C  from the max imum junct ion temperature of 1 5 0 ° C  equa ls 8 6 ° C  max imum case temperature for this
example.

    V CE(S A T) x  IC  x  PW M duty cyc le =  2 .9 V  x 6 0 0 amps x 3 0 % =  5 2 2 w atts D C  losses

    Turn-on sw itching loss +  Turn-off sw itching loss =  Total sw itching losses =  17.5 +  60 =  77.5mJ

    Total sw itching loss x PW M frequency =  Total sw itching po w er dissipation =  78mJ x 5KHz =  390 w atts

    Tota l po w er dissipat ion =  D C losses +  s w itching losses =  5 2 2 +  3 9 0 =  9 1 2 w atts

    Junct ion temperature rise above case =  Tota l po w er dissipat ion x therma l resistance

          9 1 2 w atts x  0 .0 7 ° C/W =  6 3.8 ° C  temperature rise above case

    Max imum junction temperature - junction temperature rise =  max imum baseplate temperature

         1 5 0 ° C  - 6 4 ° C  =  8 6 ° C

THERMAL CALCULATIONS
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TYPICAL PERFORMANCE CURVES
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SCREENING CHART
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The informat ion conta ined here in is be lieved to be accurate at  the t ime of print ing. MSK reserves the right to make
changes to its products or spec if icat ions w ithout not ice, ho w ever, and assumes no liability  for the use of its products.

Please v isit  our w ebsite for the most recent rev ision of this datasheet.

MECHANICAL SPECIFICATIONS

Rev. -   1 1/0 96

ORDERING INFORMATION

M.S. Kennedy Corp.
4 7 0 7 Dey Road Liverpool,  Ne w  York 1 3 0 8 8

Phone (3 1 5) 7 0 1-6 7 5 1
 F A X     (3 1 5) 7 0 1-6 7 5 2
w w w .mskennedy .com

   MSK4 8 0 3 H
SCREENING
   BLA NK = INDUSTRIAL; E = EX TENDED RELIA BILIT Y;
   H = MIL-PRF-3 8 5 3 4 CLA SS H (M O DIFIED)
GENERAL PART NUMBER

THE A BO VE EX A MPLE IS A  MILIT ARY SCREENED M O DULE.

WEIGHT =  250 GRA MS M A X.
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