MIL-PRF-38534 AND 38535 CERTIFIED FACILITY

Anaren®  0WRADHARD 7010RH

MK proDUCTS DC TO DC CONVERTER SER'ES

FEATURES:

» Radiation tested to TBD krads (Method 1019 Condition A)
» Aerospace TOR ready design

* NASA S-311-P-829 Compliant Capacitors

» Fixed Frequency of 500kHz

» 16V to 50V Input Operating Range

» Contact the Factory for Output Voltage other than 3.3V

* Current Mode Control

» Cycle by Cycle Current Limit

» User Selectable Over Current Latch Off or Constant Current Limit
 Fully Isolated, No Opto-Couplers

» Peak Efficiency Exceeding 73%

* Internally Compensated

+ Softstart and Under Voltage Lockout

» Shutdown Pin For Supply Sequencing

* Internal EMI Filter

* Non-Rad Hard EDU's Available

DESCRIPTION:

The MSK7010RH is a 10W radiation hardened fully isolated DC to DC converter. The MSK7010RH simplifies design of
high efficiency radiation hardened power supplies and requires a minimum amount of board space. High efficiency minimizes
input bus loading. User selectable over current fault response allows the designer to select between latching power off
or constant current output in the event of an overload. The MSK7010RH is hermetically sealed in a 7 pin powerpack with
straight or formed leads and is specifically designed for space/satellite applications.
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TYPICAL APPLICATIONS PIN-OUT INFORMATION

* GEO and LEO Satellite System Power Supply 1 +VIN

» Launch Vehicle Systems 2 VIN RETURN

* Microprocessor, ASIC, FPGA Power Supply 3 CASE

+ High Efficiency Low Voltage Subsystem Power Supply 4 LATCH ENABLE/RESET
5 SHUTDOWN
6 +VOUT
7 VOUT RETURN
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ABSOLUTE MAXIMUM RATINGS ®

HVIN
LATCH and SHUTDOWN Voltage
[OUT e

ELECTRICAL SPECIFICATIONS

....................................... 60V TsT Storage Temperature Range...........-65°C to +150°C
.................................. 40V Tb Lead Temperature Range
..................................... 4.0A (10 Seconds)........ccecccvvvvvveeeeieeeeee ... 300°C
Power Dissipation................... See Efficiency Curves
Ty Junction Temperature.............c.cooeeevvvvvreennn.n. +150°C
ESD Rating
Tc Case Operating Temperature Range
MSK7010K/H RH.........cccoiiiireane -55°C to +125°C
MSK7010RH........ocoiiiiiiiiiee e -40°C to +85°C
MSK7010EDU......ccccvviiieiiiiieee e -40°C to +85°C

Parameter Test Conditions @ @ S?lg)gur';:p ::iil_qm:j;?H,KMZ: I\I\:isnlfm“_::_—;fRHI;:z Units
Output Voltage Verified by Regulation Tests 1,2,3 3.27 3.30 3.33 3.27 3.30 3.33 \Y
Output Voltage Regulation 1(?;/;_\/0'2‘;553(2/ 1,2,3 -1.0 0.15 1.0 -1.0 0.15 1.0 %
Output Ripple Voltage 20MHz Bandwidth 1 - 30 50 - 30 50 mVpp
VIN Current, Shutdown SHUTDOWN = 0V 1,2,3 - 3 5 - 3 5 mA
VIN Current lout = 0.0A 1,2,3 - 17 30 - 17 30 mA
VIN Ripple Current @ 5uH Source, 10KHz to 30MHz 4 - 15 - - 15 - mApp
Gurrent limit, Latch Enabled Latch = open 1,2,3 3.0 3.6 4.0 3.0 3.6 4.0 A

|Post Irradiation 1 3.0 35 4.0 - - -
Current Limit, Constant Current Latch = 0V, AVOUT =-10% 1,2,3 3.3 3.8 4.0 3.3 3.8 4.0 A

|Post Irradiation 1 3.1 35 4.0 - - -
Efficiency 1,2,3 65 72 - 65 72 - %
Shutdown Pin open Circuit Voltage (2) 1 - 12 - - 12 - \
Shutdown Pin Source Current SHUTDOWN = 0V 1,2,3 - 1.5 3 - 1.5 3 mA
Undervoltage Lockout Thresholds lout = 0A 1,2,3 14 - 16 14 - 16 V
Undervoltage Lockout Hysteresis lout = 0A 1,2,3 0.5 1.0 - 0.5 1.0 - \Y
Phase Margin  (2) 4 - 90 - - 90 - Deg
Gain Margin (@ 4 - 15 - - 15 - dB
Step Load Response lout 1.5A to 3.0A, 10A/uS 1 -200 +160 200 -200 +160 200 mVpp
Step Load Recovery Time lout 1.5A to 3.0A, 10A/uS 4 - 170 200 - 170 200 us
Turn on overshoot Toggle SHUTDOWN 4 - 0 200 - 0 200 mVpp
Turn on Delay Toggle SHUTDOWN 4 - 1.5 5 - 1.5 5 mS
Line Rejection @ VIN < 50kHz 4 - 60 - - 60 - dB
Switchihng Frequency 4,5,6 450 500 550 450 500 550 kHz
Isolation Input to Output or any Pin to Case @ 500V 1 100 - - 100 - - MQ
Maximum Capacitive Load @ 4 - >2200 - - 22200 - uF
Thermal Resistance Power Silicon Junction to Case @ 125°C - - - 10 - - 10 °C/W

NOTES:

SICIEISIS)

Subgroup 1,4 TA=+25°C
2,5 TA=+125°C
3,6 TA=-55°C

@0

Unless otherwise specified; VIN = 28V, lout = 3.0A. SHUTDOWN = OPEN, LATCH = 0V, CL = 0.1pF

Guaranteed by design but not tested. Typical parameters are representative of actual device performance but are for reference only.
Industrial grade devices shall be tested to subgroup 1 and 4 unless otherwise specified.

Military grade "H" and "K" suffix devices shall be 100% tested to subgroups 1,2,3,4,5 and 6.

Continuous operation at or above absolute maximum ratings may adversely effect the device performance and/or life cycle.
Pre and Post irradiation limits at 25°C, to TBDKrads TID, are identical unless otherwise specified.
MSK7010EDU does not use Rad Hard Die, post irradiation specifications are not applicable.

PRELIMINARY Rev.D 2/18




APPLICATION NOTES

PIN FUNCTIONS TYPICAL APPLICATION CIRCUIT #1

+VIN - Connect +VIN to the primary power bus positive rail. Input capacitors are
typically not required if the input bus impedance is less than 11Q below 30kHz.

MSK7010RH
+16V TO +50V>——+VIN +VOouT

VIN RETURN - Connect VIN RETURN to the primary power bus negative rail.
VIN RETURN

v
CASE - Provides an electrical connection to the device SHUTDOWN
package only. This pin is isolated from all internal circuitry. OFF VOUT RETURN
* LATCH
LATCH ENABLE/RESET - The latch pin determines the behavior of the ON Crst

converter during an over current event. Open circuit this pin to allow the TL\
converter to latch off the output if an over current condition is detected. Connect
*OPTIONAL

a capacitor between the LATCH ENABLE/RESET pin and VIN RETURN to
delay the latch off of the output. The value of the capacitance determines the
delay time between the onset of an over current event and output shutdown.
See the typical performance curves section for additional information. Toggle
this pin to VIN RETURN to reset the latch and restart the converter. Connecting
the latch pin to VIN RETURN will disable the latch feature and the converter
will behave as a constant current source during an over current event.

Active high shutdown and latch reset.
10mS latch off delay.

SHUTDOWN - Pull this pin to VIN RETURN (typically <2.8V) to put the
converter in a low power shutdown state, disabling the output and most

internal circuitry. Open or pull this pin above 10V to enable the converter.  TYPICAL APPLICATION CIRCUIT #2

+VOUT - The +VOUT pin is the positive output, with respectto VOUT RETURN.

Output capacitors are not typically required, however high frequency ceramic 18V TO +30v

capacitance mounted near the load are recommended to support fast load +VIN MSKZOTORH vout
transients. Additional bulk capacitance connected to this pin is acceptable. VIN RETURN
However, excessive output capacitance may negatively affect dynamic v
response. The output is floating and a negative load voltage can be obtained Ne SHUTDOWN VOUT RETURN
by grounding +VOUT and connecting the load from VOUT RETURN to ground. o] LATCH
CASE
"
VOUT RETURN - The VOUT RETURN pin is the NEGATIVE LoAD
OUTPUT, it is the load current return pin when the MSK7010 is S OMON
connected as a positive power source. Connect to the load negative
terminal with low impedance traces to minimize load regulation error. MSK7010RH ‘[ -
+VIN +VOouUT
VIN RETURN
TOTAL DOSE RADIATION TEST PERFORMANCE N I
VOUT RETURN
Radiation performance curves for TID testing will be generated for g | casE
all testing performed by MSK. These curves show performance
trends throughout the TID process and can be located in the
MSK7010RH radiation test report. The complete test report will be
available in the RAD HARD PRODUCTS section of the MSK website .
Split +/- Power Supply
TYPICAL APPLICATION CIRCUIT #3
1000pF
150uF 4uF 8uF MSK7010RH zsoopv
o I +VIN +VouT e—1
o 2.9uF VIN RETURN
MIL-STD—461 “150uF e
£0.22uF  T0.47uF  Z50.22uf NC——{SHUTDOWN
TEST BENCH
1000pF 60 VOUT RETURN
>500V LATCH
F CASE == 1000pF

! N w

1000pF
>500V

15Q

MIL-STD-461 CE & CS compliant input filter
MIL-STD-704F power bus
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TYPICAL PERFORMANCE CURVES

MSK7010-3.3RH

MSK7010-3.3RH STABILITY
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MECHANICAL SPECIFICATIONS

C
A
—=| |=—(2X 0.136)
2X # K
\ — (0.460)
N 7
' = A
B o ? T = 2 ! -
J X 0 ‘ 3 r7)< g H
| ‘ 6 5! .
= ) =
(o 2oo)JA % f
2X F—=
|
»‘ P
— M N
i MAX ‘ MIN
|
R MIN J
L
REF MIN MAX REF MIN MAX
A 2.180 2.200 K 0.108 0.122
B 1.310 1.330 L 0.150 0.170
C 2.452 2.472 M 0.325
D 1.100 1.120 N 0.750
E 2.680 2.700 0 0.190 0.210
F 0.245 0.255 P 0.105 0.145
G 0.205 0.215 Q 0.105 0.145
H 0.037 0.043 R 0.250
| 0.390 0.410 S 0.250 |——m
J 0.780 0.820
ESD TRIANGLE INDICATES PIN 1
WEIGHT=55 GRAMS TYPICAL ALL DIMENSIONS ARE SPECIFIED IN INCHES

T—LEAD FORM OPTIONS
S=STRAIGHT; U=BENT UP; D=BENT DOWN

RADIATION HARDENED
RH=RADIATION HARDENED
EDU=NON RAD HARD ENG UNITS;
SCREENING
BLANK= INDUSTRIAL; H=MIL-PRF-38534 CLASS H;
K= MIL-PRF-38534 CLASS K
OUTPUT VOLTAGE
3.3=3.3V
GENERAL PART NUMBER
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REVISION HISTORY

REV STATUS DATE |DESCRIPTION
A Preliminary 09/16 Initial Release
B Preliminary 06/17 Update Specs & Performance Curves
C Preliminary 07117 Correct Current Limit Specs, Output Capacitor
D Preliminary 02/18 Update front page bullet points, VIN Range and TOR ready; add ESD rating

MSK

www.anaren.com/msk

The information contained herein is believed to be accurate at the time of printing. Anaren, MSK products reserves the right to make
changes to its products or specifications without notice, however and assumes no liability for the use of its products.

Please visit our website for the most recent revision of this datasheet.

Contact Anaren, MSK Products for MIL-PRF-38534 Class H and Class K Qualification and Radiation Status.
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