53272

+ 90V - 2.0A

POWER MOSFET OPTOCOUPLER

MICRO

Features:

e Performance over -55°C to +125°C

e Compact Solid State Bi-directional Switch
e AC/DC Power Switching

e Maximum Average Current

AC/IDC: 1.0A®

DConly: 20A®
Optically Coupled
Input/Output Isolation Tested to 1000 VDC
High Level of Transient Immunity
3 A Output Surge Current
Shock and Vibration Resistant
MIL-PRF-38534

Applications:

Satellite/Space systems

Military/High Reliability Systems

Standard 28 VDC and 48 VDC Load Driver
Standard 24 VAC Load Driver

Aircraft Controls

AC/DC Electromechanical and Solid State
Relay Replacement

I/0 Modules

Switching Heaters

Electrically Similar to the 53124

DESCRIPTION

The 53272 is a single channel power MOSFET optocoupler expanding upon the electrical performance of Mii P/N
53124 with reduced Rpsony and increased current capability.

Performance is specified over the full military temperature range. Functionally, the device operates as a single-pole,
normally open (1 Form A) solid-state relay. The device is actuated by an input current, which can be supplied from
standard logic types such as open-collector TTL. The input current biases a light emitting diode that is optically
coupled to an integrated photovoltaic diode array. The photovoltaic array powers control circuitry that operates the
output MOSFETSs. Optimum switching of either AC or DC loads is provided by a configurable output. For AC loads,
Connection A in Figure 1 must be used. Connection A will also switch DC loads but Connection B, in Figure 1,
provides DC-only operation with the advantages of substantial reduction in on-resistance and twice the output
current capability as that obtained with Connection A.

Micropac Industries cannot assume any responsibility for any circuits shown or represent that they are free from patent infringement.
Micropac reserves the right to make changes at any time in order to improve design and to supply the best product possible.

MICROPAC INDUSTRIES, INC. MICROCIRCUITS DIVISION e 905 E. Walnut St., Garland, TX 75040 e (972) 272-3571 e Fax (972) 494-2281

www.micropac.com  E-MAIL: microsales@micropac.com

8/3/12 Rev H

Pg.10f9



53272 Power MOSFET Optocoupler

ABSOLUTE MAXIMUM RATINGS:

StOrage TeMPEIAtUIE RaANGE .. vttt e e e e e et et e e e et e et e reae e e e e et e e e e aeaeaeaeeaaaeas -65°C to +150°C
Operating AMDIENt TEMPEIATUIE = TA coviiiieiiiiiiiee et e e et e ve e e e e et e e e et e e e e e -55°C to +125°C
JUNCHION TOMPETAIUIE = T ooiiiiiiie ittt et et et e e et e e et e et et et et e et e e e er e et et bbbeeeeea s eeeeannnn e en +150°C
Operating Case TEMPEIALUIE - T .o.vuiuvieieieiee e e et eee e e et ee et et e et et e e eee e e, +145°C @
Lead Solder Temperature fOr 10 SECONAS .....oouuiiiiiiiiiiee e et et e et e et et e e et e e e e e e e +260°C
(1.6 mm below seating plane)
AVEIAGE INPUL CUIMTEINE = E et e et et e et et e et et et e e e et et et eae ea e eaebababan et s eanrnnnnnnnanan 20 mA
Peak Repetitive INPUL CUIMENT - Irpk wvviiiiiiiiiiii i 40 mA
(Pulse width < 100 ms; duty cycle < 50%)
Peak Surge INput CUIrent - Iep SUMGE  .oviiiiiiiiiit it e e 100 mA
(Pulse width < 0.2 ms; duty cycle < 0.1%)
REVEISE INPUL VOIBGE = VR wereeeiiiiiitite ettt e e et e et et et et et et et e e e s e et et e n et re ttea et e eaaeaeeeeanannnrnrnnes 5V
Average Output Current
CONNECHON A = 10 ettt et e e e e e e e ettt 1.0A®
CONMNECHON B = 10 vttt ettt ettt et e e e et et e et e e e et e e et et e 20AW
Average Output Current, derated per Figure 3
(Of0] a1 aT=Toi 1T0] o [ AN 1o SO UPUROTTR 0.8A
(Of0] 0] aT=Tol 1To] o 1 = T 1o SO 1.6A
Single Shot Output Current - Figure 4
Connection A - lgp surge (Pulse width < 10 MS) ...coiiiiiiiiiiii 4 A
Connection B - lgp surge (Pulse width < 10 MS) ...coiiivviiniiiiiii 8A
Output Voltage
(O00] 0T aT=Te 10T 1N 7 —-90Vto +90V
(OF0] 0T aT=Te1 10T 1 = TV 7 OVto+90V
Average Output POWEr DISSIPAtioN = FIGUIE 5 ....vcvvee e e oo et 800 mw ©

RECOMMENDED OPERATING CONDITIONS:

Parameter Symbol Min. Max. Units
Input Current (ON) I£ on) 5 20 mA
Input Voltage (OFF) VE (oFF) 0 0.6 VDC
Operating Ta 55 +125 °C
Temperature
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53272 Power MOSFET Optocoupler

ELECTRICAL SPECIFICATIONS Ta =-55°C to +125°C, unless otherwise specified.

Parameter Symbol Min.  Typ.* Max. Units Test Conditions Notes
. Ve=0.6V
Output Withstand Voltage | Vo(ors | 90 110 \YJ
lo =10 pA
Output On-Resistance ** Ik =10 mA
P 030 036 Q Ilo=1APins5t06,7 49
Pins5to 6 and 7 i '
(pulse duration < 30 ms)
Ron
Output On-Resistance ** Ik =10 mA
Ui 030 036 O Ilo=1APins8to6,7 4,9
Pins8to6and 7 .
(pulse duration < 30 ms)
- V|: =06V
Output Leakage Current I 10* 10
utpu ge Cu 0 (OFF) pA Vo= 90V
Input Forward Voltage Ve 1.1 1.7 2.1 \Y/ le =10 mA
Input Reverse Breakdown _
Voltage Vi 5 V. [g=10pA
RH<45%,t=5s
Input-Output Insulation l.o 1 pA Vo =1000VDC 5,6
Ta=25°C
lr = 10 mA e
Turn-On Time ton 2.0 8 ms  Vpp =28V 'gé”e
lo = 800 mA
lr =10 mA Fi
Turn-Off time tore 03 ms Vpp=28V 'gé”e
lo = 800 mA

* All typical values are at Tp = 25°C, Ig ony= 10 mA, Vg (orr) = 0.6 V unless otherwise specified.

** CONNECTION A per Figure 1 is connected with output current through pins 8 to 5 (either direction). Typ. and Max. On
Resistance is the sum of the two specified output resistances. At 25°C Typ. will be 0.60 and Max would be 0.72 Q.

** CONNECTION B per Figure 1 is connected with output current of pins 8 and 5 to 6 and 7 in parallel. Typ. and Max. On
Resistance is the parallel combination of the two output resistances. At 25°C Typ. will be 0.15 and Max would be 0.18 Q.
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53272 Power MOSFET Optocoupler

TYPICAL CHARACTERISTICS (by design, not tested).
All typical values are at T = 25°C, Ig ony) = 10 MA, Ve orr) = 0.6 V unless otherwise specified.

Parameter Symbol Test Conditions Typical Value Units Notes
. Vo=28V
Output Off-Capacitance C 145 F
p p 0 (OFF) f= 1 MHz p
lr =10 mA
Output Offset Voltage Vv 2 V 7
p g | os | Io =0 mA o)
Input Diode Temperature Coefficient AVEIAT, Il =10 mA -1.4 mV/°C
! VE=0V
Input Capacitance C 20 F 8
p p IN f= 1 MHz p
. Vio=0V
Input-Output Capacitance C. 1.5 F 5
p p p -0 f= 1 MHz p
: V.0 =500V
Input-Output Resistance Rio +o 10" Q 5
t=60s
Notes:
1. Maximum average current rating where the case temperature (T¢) is maintained below 120°C.
2. Maximum junction to case thermal resistance for the device is 15°C/W, where case temperature (T¢) is
measured at the center of the package bottom.
3. For rating, see Figure 5. The output power Py rating curve is obtained when the part is handling the maximum
average output current lo as shown in Figure 3.
4. During the pulsed Rony measurement (I duration < 30 ms), ambient (T,) and case temperature (Tc) are equal.
5. Pins 2 through 3 shorted together and pins 5 through 8 shorted together.
6. This is a momentary withstand test, not an operating condition.
7. Vosis a function of Iz and is defined between pins 5 and 8, with pin 5 as the reference. Vos must be measured
in a stable ambient (free of temperature gradients).
8. Zero-bias capacitance measured between the LED anode and cathode.

CAUTION:

Care should be taken not to exceed the maximum output power dissipation, maximum case temperature, and
maximum junction temperature when repetitively switching loads.
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53272 Power MOSFET Optocoupler

Case Outlines P, XandY
Terminal number Terminal symbol

Connection A Connection B
(AC or DC load) (DC load only)

1 NC NC

2 VE+ VE+

3 VE. VE.

4 NC NC

5 Vo- Vo+

6 NC Vo.

7 NC Vo.

8 Vo+ Vo+

NC = No Connection

CONNECTION A CONNECTION B
AC/DC CONNECTION DC CONNECTION

lo
——
Eies .

|
7

e e RS
o

50

=
=
l—;

%&
Q

o d
o
i

Figure 1 - Terminal Connections

INPUT OUTPUT

OFF OFF
ON ON

Figure 2 - Truth Table
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53272 Power MOSFET Optocoupler

CONNECTION
B A
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24 12 E 7 IS BUREA
z IF >10 mA
g 6 L]
20 10 x T
3) N CONNECTION - B
: ~ s N
Z 16 o8 z 5 A~
E
E \ J o) \\
° 4
8 12 oo CONNECTION- A/B ' I
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§ IF = 10mA g:) 5 CONNECTION - A
‘3‘ 08 04 6= 40° CW x —
> e g, = 80° CW U.) - -
= X 2 T ————
04 02 g
1
0 10 100 1000
55 25 5 35 6 o5 125 156
TR TENRERATURE - 0 PULSE DURATION - ms

Figure 3. Maximum Average Output
Current Rating vs. Ambient

2 oy Figure 4. Single Shot (non-

repetitive) Output Current vs. Pulse
Duration.

1.0
0.8 v
. \\
o "
W 0.6 [y
53 “
o % “
52 04 <
o< .
Ea 9
3 0.2 |_CONNECTION - A
o U Ig 210 mA
&oﬂ __ Oca= 40°C/W
o |_"10cAF 80°CW

55 25 5 35 65 95 125 155

Ta - AMBIENT TEMPERATURE - °C

Figure 5. Output Power Rating vs.
Ambient Temperature.
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53272 Power MOSFET Optocoupler

PULSE GEN Vpp
(SEE NOTE 1)
R
Vo
[1 o] ¢ MONITOR
NODE
I'F
> ol

— d 1

VE A = “L=25pF

P (SEE NOTE 2)

B o]
F o—u8
-
MONITOR E 5] g
Rm
200 O
GND GND
50% 1 T 50%
I'F
PULSE _
WIDTH - 1°ms
v
O 90%
10%
toN LOFF ™

NOTES:

1. PULSE GENERATOR HAS THE FOLLOWING CHARACTERISTICS: OUTPUT IMPEDANCE =50 Q
AND t =t =5.0 ns.
2. LOAD CAPACITANCE (C|) INCLUDES PROBE AND JIG CAPACITANCE.

Figure 6. Switching Test Circuit and Waveform.
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53272

Power MOSFET Optocoupler

\%

M
1] B O MONITOR
Ie NODE
INPUT - o Cm Ry
OreN © — Sl i
—
V|: —= \
_ 3 6 — p—
[ g Vo(PEAK)
g ()
=N
PULSE A4
GENERATOR —
90% A N 90%
VO(PEAK)
10% 10%
— - tr - tf -
Vi (MAX) < 5V
dvVo  (08)Vo (PEAK) (0.8) Vo (PEAK)
dt ty ts

OVERSHOOT ON V@ (PEAK) IS TO BE < 10%

NOTES:
1. Cy INCLUDES PROBE AND FIXTURE CAPACITANCE.
2. Ry, INCLUDES PROBE AND FIXTURE RESISTANCE.
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53272

Power MOSFET Optocoupler

——— 645 MAX ———— =

7

Package Dimensions

a T
31757 USA 800 MIN
.395 MAX.
53272-XXX
XXXX XXXX

.016+£.002 ——— ==
8X

LA -~ w0
!

.095 MAX.

.005
8X

f

Ordering Information

53272E

Engineering Unit
Non-Rad Version

53272-102

ETU
Rad Version
No Screening

53272-108

Rad Version
Screened to H
+ PIND

53272-XXX

TBD
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