
4 7 0 7 Dey Road  Liverpool,  N.Y . 1 3 0 8 8

    M.S.KENNEDY C ORP.
(3 1 5) 7 0 1-6 7 5 1

FEA TURES:
-5 V, -5.2 V, -10 V, -12 V and -15 V Standard Versions
Low Dropout Voltage
Output Current to 3 A mps
Output Voltage Internally Set to ± 1 % M A X.
Internal Short C ircuit  Current Limit
Internal Thermal Overload Protection
Lead Form Options: Straight, Up, Down and Gull W ing
A lternate Output Voltages A vailable
A vailable w ith Top Tab or Tabless Package
Contact MSK for MIL-PRF-38534 Qualification Status

H igh Eff ic iency Linear Regulators
Constant Voltage/Current Regulators
System Po w er Supplies
S w itching Po w er Supply Post Regulators

T YPIC AL  APPLIC A TIO NS PIN-O UT INF ORM A TIO N

1
2
3

GND
VIN
VOUT

5332
    SERIES

NEG A TIVE, 3  A MP,
LO W DROPO UT

V OLT A GE REGULA T OR

DESCRIPTION:
     The MSK 5 3 3 2 is a f ixed, negat ive voltage regulator w hich offers lo w  dropout and output voltage accuracy to ± 1 %
max imum.  The lo w  θjc combined w ith lo w  dropout allo ws increased output current and excellent dev ice efficiency.  The
MSK 5332 offers both internal current limit and thermal overload protection.  The case of the dev ice is electrically isolated
for heat sinking purposes.  The device is packaged in a space efficient 3 pin pow er package w ith various lead form options.
The MSK 5332 series is also available in a po w er package w ith a top tab to accomodate direct mounting to a heat sink.

EQ UIV ALENT  SC HEM A TIC

MIL-PRF-3 8 5 3 4  C ER TIFIE D
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NUMBER

     Dropout Voltage

     Short C ircuit  Current

     Ripple Re ject ion

     Therma l Resistance

M a x .

1 . 0

2 . 0

1 . 2

1 . 0

2 . 0

0 . 5

0 . 7 5

1 0

1 0

-3 . 3

-

7 . 2

Storage Temperature Range
Lead Temperature Range
(10 Seconds)
Case Operating Temperature
  MSK 5332H/E
  MSK 5 3 3 2

-30V
Internally Limited

-3 A
+ 150 ° C

-65 ° C to + 150 ° C
300 ° C

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

A BSOLUTE M A XIMUM RA TINGS

TST

TLD

TC

Input Voltage (WRT V O UT)
Po w er D issipat ion
Output Current
Junction Temperature

-VIN

PD

IO U T

TJ

Output is decoupled to ground using 33µF minimum, lo w  ESR capacitors unless otherw ise specified.
Guaranteed by design but not tested. Typical parameters are representative of actual dev ice
performance but are for reference only.
A ll output parameters are tested using a lo w  duty cyc le pulse to ma inta in TJ =  T C.
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 3 .
Subgroup 1      T A = T C = + 2 5 ° C
               2     T A = T C = + 1 2 5 ° C
               3     T A = T C = -5 5 ° C
Please consult the factory if alternate output voltages are required.
Input voltage (VIN =  V OUT +  a specified voltage) is implied to be more negative than V OUT.
Continuous operation at or above absolute max imum ratings may adversely effect the dev ice performance and/or life cycle.
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T yp.

0 . 1

0 . 1

0 . 8
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0 . 3

0 . 1

0 . 2
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1 . 3
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     Parameter

ELEC TRIC AL SPECIFIC A TIONS

     Test Condit ions Units
MSK 5 3 3 2MSK 5 3 3 2 H/E

3

2

2

0 A≤IO U T≤3 A ;  ΔV O U T = 1 %

1 0 m A≤IO U T≤3 A

VIN = V O U T + 3 V

IO U T = 1 0 m A

(V O U T + 3 V)≤V IN≤(V O U T + 1 5 V)

VIN = V O U T + 5 V

IO UT = 3 A ; C O U T = 2 5µF; f = 1 2 0 Hz

JUN C TIO N T O C A SE @  1 2 5 ° C

-5 . 0 V

-5 . 2 V

-1 0 . 0 V

-1 2 . 0 V

-1 5 . 0 V

M S K 5 3 3 2-5 . 0

M S K 5 3 3 2-5 . 2

M S K 5 3 3 2-1 0

M S K 5 3 3 2-1 2

M S K 5 3 3 2-1 5

OUTPUT V OLT A GE
7
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NO TES:

     Output Voltage Tolerance

     Load Regulat ion

     Line Regulat ion

IO U T = 1 0m A ; V IN = V O U T + 3 V

   Quiescent Current VIN = V O U T + 3 V ; IO U T = 1 0 m A
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APPLIC A TION NO TES

HEA T SINKING
   To determ ine if  a heat sink is required for your applicat ion
and if  so, w hat type, refer to the therma l mode l and govern-
ing equat ion be lo w .

Governing Equat ion:  T j =  Pd x (Rθjc +  Rθcs +  Rθsa) +  Ta

W HERE
  T j =  Junct ion Temperature
  Pd =  Tota l Po w er D issipat ion
  Rθjc =  Junct ion to Case Therma l Resistance
  Rθcs =  Case to Heat S ink Therma l Resistance
  Rθsa =  Heat S ink to A mbient Therma l Resistance
  Tc =  Case Temperature
  Ta =  A mbient Temperature
  Ts =  Heat S ink Temperature

E X A MPLE:

This example demonstrates an ana lysis w here the regulator is at
one-ha lf  of  its max imum rated po w er dissipat ion, w hich occurs
w hen the output current is at 1 .5  amps.

Condit ions for MSK 5 3 3 2-5:

V in =  -7 .0 V ; Iout =  -1 .5 A

1.) Assume 4 5 °  heat spreading mode l.
2 .) F ind regulator po w er dissipat ion:

Pd = (V in - Vout)(Iout)
Pd = (-7-(-5))(-1 .5)

= 3.0 W

3.) For conservat ive design, set T j =  + 1 2 5 ° C  Max.
4 .) For this example, w orst case Ta =  + 9 0 ° C .
5 .) Rθjc =  7 .2 ° C/W from the Electrica l Spec if icat ion Table.
6 .) Rθcs =  0 .1 5 ° C/W for most therma l greases.
7 .) Rearrange governing equat ion to solve for Rθsa:

 Rθsa = ((T j - Ta)/Pd) - (Rθjc) - (Rθcs)
= (1 2 5 ° C  - 9 0 ° C)/3 .0 W - 7 .2 ° C/W - 0 .1 5 ° C/W
= 4 .3 ° C/W

In this case the result  is 4 .3 ° C/W. Therefore, a heat sink w ith a
therma l resistance of no more than 4 .3 ° C/W must be used in
this applicat ion to ma inta in the regulator junct ion temperature
under 1 2 5 ° C .

O VERLO A D SHUTDO W N
   The MSK 5 3 3 2 features both po w er and therma l overload
protect ion.  When the max imum po w er dissipat ion is not ex-
ceeded, the regulator w ill current lim it  slight ly above its 3  amp
rat ing.  As the V in-Vout voltage increases, ho w ever, shutdo w n
occurs in re lat ion to the max imum po w er dissipat ion curve.  If
the dev ice heats enough to exceed its rated die junct ion tem-
perature due to excessive ambient temperature, improper heat
sink ing etc.,  the regulator w ill shutdo w n unt il an appropriate
junct ion temperature is ma inta ined.  It  should a lso be noted that
in the case of an extreme overload, such as a susta ined direct
short, the dev ice may not be able to recover.  In these instances,
the dev ice must be shut off and po w er reapplied to eliminate the
shutdo w n condit ion.

LO A D REGULA TION
   For best results the ground pin should be connected direct ly
to the load as sho w n be lo w , this effect ive ly reduces the ground
loop effect and e lim inates excessive voltage drop in the sense
leg.  It  is a lso important to keep the output connect ion bet w een
the regulator and the load as short as possible since this direct ly
affects the load regulat ion.  For example, if  2 0  gauge w ire w ere
used w hich has a resistance of about .0 0 8 ohms per foot, this
w ould result  in a drop of 8m V/ft  at  1 A mp of load current.  It  is
a lso important to follo w  the capac itor se lect ion guide lines to
achieve best performance.  Refer to F igure 1  for connect ion dia-
gram.

BYPASS C APA CITORS
   For most applicat ions a 3 3uF m inimum, lo w  ESR (0 .5-2  ohm)
tantalum capacitor should be attached as close to the regulator's
output as possible.  This w ill ef fect ive ly lo w er the regulator's
output impedance, increase transient response and eliminate any
osc illat ions that are norma lly assoc iated w ith lo w  dropout regu-
lators.  A ddit iona l bypass capac itors can be used at the remote
load locations to further improve regulation.  These can be either
of the tanta lum or the e lectrolyt ic variety.  Unless the regulator
is located very c lose to the po w er supply f ilter capac itor(s), a
4.7uF m inimum lo w  ESR (0.5-2 ohm) tanta lum capac itor should
a lso be added to the regulator's input.  A n e lectrolyt ic may a lso
be substituted if  desired.  When substituting electrolytic in place
of tanta lum capac itors, a good rule of thumb to follo w  is to
increase the size of the e lectrolyt ic by a factor of 1 0  over the
tantalum value.

Lo w  Dropout Negat ive Po w er Supply

MSK 5 3 3 2 T YPIC AL APPLIC A TIO N:

FIGURE 1
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T YPIC AL PERF ORM A N CE C URVES
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MEC H A NIC AL SPECIFIC A TIO NS

ORDERING INF ORM A TIO N
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N O TE:   ALL DIMENSIO NS ARE ± 0.0 1 0 IN C HES UNLESS O THERWISE LA BELED.

ESD TRIA NGLE INDIC A TES PIN 1
W EIG H T = 3 .1 5  GRA MS T YPIC AL

   MSK5 3 3 2-5.0   H T  D
LE A D C O NFIGURA TIO NS
  (GULL WING N O T A V AILA BLE WITH T OP T A B VERSIO N)
   S =  STRAIGHT;  U =  BENT UP;  D =  BENT D O W N
PA C K A GE ST YLE
   T = T OP T A B; BLA NK = N O T A B
SCREENING
   BLA NK =  INDUSTRIAL; E = EX TENDED RELIA BILIT Y
   H =  MIL-PRF-3 8 5 3 4 CLA SS H
O UTPUT V OLT A GE
   5.0 = -5 .0 V ; 5 .2 = -5 .2 V ; 1 0 = -1 0.0 V ; 1 2 = -1 2.0 V ; 1 5 = -1 5.0 V
GENERAL PART NUMBER



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.
Contact  MSK for MIL-PRF-3 8 5 3 4 Q ua lif icat ion Status.

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
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   MSK5 3 3 2-5 .0   H    G

MEC H A NIC AL SPECIFIC A TIO NS

ORDERING INF ORM A TIO N

The above example is a  -5 .0 V , C lass H M ilitary  regulator w ith gull w ing leads.

N O TE:   ALL DIMENSIO NS ARE ± 0.0 1 0 IN C HES UNLESS O THERWISE LA BELED.

LE A D C O NFIGURA TIO NS
  (GULL WING N O T A V AILA BLE WITH T OP T A B VERSIO N)
   S =  STRAIGHT;  U =  BENT UP;  D =  BENT D O W N; G = GULL WING
PA C K A GE ST YLE
   T = T OP T A B; BLA NK = N O T A B
SCREENING
   BLA NK =  INDUSTRIAL; E = EX TENDED RELIA BILIT Y
   H =  MIL-PRF-3 8 5 3 4 CLA SS H
O UTPUT V OLT A GE
   5.0 = -5 .0 V ; 5 .2 = -5 .2 V ; 1 0 = -1 0.0 V ; 1 2 = -1 2.0 V ; 1 5 = -1 5.0 V
GENERAL PART NUMBER

ESD TRIA NGLE INDIC A TES PIN 1
W EIG H T = 2 .6  GRA MS T YPIC AL


