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SSDI

Rad Tolerant PFET Solutions for HiRel Programs

SSDI Delivers HiRel Product Innovation & Solutions for New / Legacy Designs

HIGH RELIABILITY

3H FOCUS

50+ years serving the HiRel market

JANS certified

IS0 9001/ AS9100 certified

Developing new, innovative products with
performance not matched by other
manufacturers’ products

= Exploring new technology (e.g. GaN, SiC,

etc.)

DESIGN & PACKAGING

FLEXIBILITY

DESIGN & PACKAGING
FLEXIBILITY

= Target specific electrical characteristics
to satisfy customer requirements

= Wide range of packaging options from
surface mount to legacy packages

= Improve density of board design which
leads to overall system cost
improvements

SOLUTIONS
® .06

SOLUTIONS

= Broad capabilities: catalog showcases
capability, not limited to current offerings

= Qffer replacements for most products from
competitors (e.g. Microsemi, Infineon / IR,
Tl, Siliconix, etc.)

= Sustainment: support for the life of programs;
work with customer to accommodate small
to medium guantities

LESS IS MORE: Simplify Design & Optimize Board Space

SSDI developed a radiation tolerant high side power switch, SFH06055-20, to replace 3 components for a space application. SSDI combined
alow on-resistance P-channel MOSFET, a Zener diode to set a consistent gate threshold voltage, and a small signal, fast switching NPN transis-
tor driver in the LCC20 package. By incorporating three devices into one ceramic, surface mount package, the SFH06055-20 can simplify the
design and optimize board space. SSDI worked with the customer to configure the layout to meet their specific requirements (Figure 7).

1. P-Channel MOSFET +

LCC20
(bottom view, dime
used for size reference)

SFH06055-20

2. Zener Diode

+ 3. NPN Driver

Figure 1: Schematic for SFH06055-20

Pin 18

20 A, 60 V, 51 mQ typ Radiation Tolerant High Side Power Switch

= Low RDS(on) MOSFET (SFF22P06) with gate voltage setting Zener diode
and a small signal, fast switching NPN transistor driver

= Logic level input voltage g /

= Resistors can be added internally 4

= Switches electrical loads Lcc20

Radiation Tolerant P-Channel MOSFETs = 3



Rad Tolerant P-Channel MOSFETs: < 100 V SSDI

Sorted by Vg, then |,

Part Number

Rosomtye  Roscony max Py Qsyneov Voscn max Data

Features / Advantages (m) (m0) o (nC) ) Package Sheet

(Industry Part Number)

Low RDS(on) and high
transconductance
Fast switching speed
= Fast recovery and superior

SFF60PO5M dv/dt performance 50 60 21 33 156 200 4
Low input and transfer
capacitance for easy
paralleling

'| FP0045

= Low RDS(on) and high
transconductance T0-254Z
Fast switching speed WaV o

. ,_rv\
SFFGOPO5Z | fostrecovervandsuperior | gq | gg | 2 33 | 156 | 200 a |72 f FP0045

dv/dt performance Y ~
= Low input and transfer *f
capacitance for easy <

paralleling

Fast switching speed
Low total gate charge SMD.22
SFL11P06S.22* |- 5V TTL/CMOS compatible 7

(IRHLUB7970Z4, operation 60 | M 70 85 10.4 2.5 @ FT0098

JANSR2N7626UB) | = Simple drive @5V
Ceramic surface mount

package

Fast switching speed

Low total gate charge SMD.5
SFL22P06S.5* |- 5V TTL/CMOS compatible

(IRHLNJ797034, | operation 60 | 22 | 78 89 40 A 2.5 i/ FT0088

. \ V
JANSREN762403) |* Simple drive @5V
Ceramic surface mount

package

= Low RDS(on)
= Fast switching SMD.5
SFL40P06S.5* |- Low total gate charge
(IRHNJ9A7034, |* Avalanche rated 60 | 40 30 39 63 50 3 i/ FT0099

JANSR2N7647U3) | Rugged trench technology
= Ceramic surface mount

package

*LET = 61.3 MeV/ up to rated voltage (planning to test further when additional beam time is available)

4 - Radiation Tolerant P-Channel MOSFETs Data sheets available online at www.ssdi-power.com



SSDI

Part Number
(Industry Part Number)

Rad Tolerant P-Channel MOSFETs: 100 V

Sorted by |,

Data
Sheet

I RDS[UN]typ RDS[DN]max Py uthp@mV VGS[th]max

(A)  (mQ) (mQ) (nC) V)

Features / Advantages

Package

SFF9130-28D

Rugged construction with
poly silicon gate

= Fast switching speed 100 1" - 350 36 26 s FP0025
(IRF9130 types]  |. Excellent high temperature @
stabhility
= Rugged construction with T0-257
SFF9130) poly silicon gate Qy
= Fast switching speed 100 1 - 350 50 26 4 / 3 FP0025
(IRF9130 types] |. Excellent high temperature y //
stabhility 7
= Rugged construction with T0-254
poly silicon gate Q/
SFFO130M |, ¢ cwitching speed 00 | 1| - 350 | 63 | 26 4 " | Froozs
(IRFI130 types] |. excellent high temperature ///
stability
= Rugged construction with SMD.5
poly silicon gate
SFF9130S.5 |, £ Cliitching speed 00| 1| - 350 | 63 | 26 4 {/ FP0025
(IRHNJ9130] = Excellent high temperature
stabhility
= Rugged construction with TO-\2543
poly silicon gate O
SFFO130Z 1, ¢ cwitching speed wo | n| - |3 | 8| 2z | 4 | L& |
(IRF9130 types] |. Excellent high temperature /
stability @
= Fast switching speed SMD.22
SFF12P10S.22 |- Low total gate charge @
(IRHNJ597130, |= Simple drive 100 | 12 145 160 20 8 4 FTO113
JANS2N7545U3) |* Ceramic surface mount (Available in
package / small footprint SMD.5)
= Rugged construction with i TO
poly silicon gate ;
SFF9140/3 = Fast switching speed 100 18 - 230 125 50 4 FP0021
(IRF9140 types) |, Excellent high temperature
stabhility
= Rugged construction with )‘4!"(,:028
. poly silicon gate gsoh
SFF9140-28 |, Fast switching speed 100 | 18 = 230 36 50 4 \) FPOOT1
(IRF9140 types)  |. Excellent high temperature ey,
stabhility
= Rugged construction with T0-257
ly silicon gate y
SFFglap) |, PoUslioon Sy
= Fast switch d 1 1 - 2 4 i FP0O1
(RF9140 types) || ast switching spee 00 8 30 63 50 7 0015

Excellent high temperature
stability

Data sheets available online at www.ssdi-power.com
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Rad Tolerant P-Channel MOSFETs: 100 V

SSDI

Part Number
(Industry Part Number)

Features / Advantages

Rugged construction with
poly silicon gate

RDS[l]N] typ RDS[[]N] max

(mQ)

(mQ)

Py

QG typ@10V VGS(th] max

(nC)

m

Sorted by I,

Package

Data
Sheet

SFF9140M » Fast switching speed 100 | 18 = 230 63 50 4 P FP0O17
(IRF9140 types)  |. Excellent high temperature //
stahility
» Rugged construction with TP'\ZE{Z
poly silicon gate e
SFF9140Z » Fast switching speed 100 | 18 - 230 63 50 4 ’ i ; FPO017
(IRF9140 types)  |. Excellent high temperature ‘/“
stability @
= Rugged construction with T0-257
poly silicon gate
SFF20P10J) |- Fastswitching speed Q
(IRF9140 types) |* Excellent high temperature 100 20 150 230 100 55 4 /f/; FT0012
stahility y
« Low total gate charge 4
= Rugged construction with
poly silicon gate
SFF91406 |, . c\yitching speed 100 | 23 | 135 | 180 | 125 | 43 4 FT0102
(IRF9140 types)  |. Excellent high temperature
stahility
= Rugged construction with
SFF9140S.5 poly silicon gate
(IRHNJ9130; = Fast switching speed 100 | 23 135 180 125 43 4 FT0102
IRF9140 types) |* Excellent high temperature
stahility
= Fast switching speed SIMD'3
SFF25P10S.3 |- Low total gate charge w
(IRHNJ597130: | = Simple drive 100 25 62 70 40 17 4 ‘ ) FT0114
JANS2N754503) |* Ceramic surface mount (Available in
package / small footprint SMD.5)
= Rugged construction with SMD1
SFF9150S1 poly silicon gate 75
(IRHN9150: = Fast switching speed 100 | 45 47 85 125 @V 4 FTO0101
JANS2N74221) | Excellent high temperature [ J
stahility
= Rugged construction with SMD2
SFF75P10S2 poly silicon gate 165
(IRHNA597160; |* Fastswitching speed 100 75 30.5 45 250 @12V 4 i FT0103
JANSR2N7550U2) | = Excellent high temperature ~
stahility
6 = Radiation Tolerant P-Channel MOSFETs Data sheets available online at www.ssdi-power.com



SSDI

Rad Tolerant P-Channel MOSFETs: 200V

Part Number

(Industry Part Number)

SFF9230M
(IRF9240 types)

Features / Advantages

Rugged construction with
poly silicon gate

= Fast switching speed

Excellent high temperature
stability

200

6.5

RDS(UN] typ RDS[DN] max

(mQ)

500

(mQ)

800

Py
w)

63

QG typ@10V VGS[th] max

(nC)

31
(@15V)

Sorted by |,

V) Package

Data
Sheet

FP0029

SFF9230Z
(IRF9240 types]

Rugged construction with
poly silicon gate

Fast switching speed
Excellent high temperature
stabhility

200

6.5

63

31
([@15V]

FP0029

SFF9240/3
(IRF9240 types]

Rugged construction with
poly silicon gate

Fast switching speed
Excellent high temperature
stabhility

200

9.3

350

500

125

38
(@15V]

FP0009

SFF9240-28
(IRF9240 types)

Rugged construction with
poly silicon gate

Fast switching speed
Excellent high temperature
stability

200

1

350

500

36

38

FP0007

SFF9240)
(IRF9240 types]

Rugged construction with
poly silicon gate

Fast switching speed
Excellent high temperature
stability

200

1

350

500

63

38
([@15V)

T0-257

FP0O0O1

SFF9240M
(IRF9240 types]

Rugged construction with
poly silicon gate

Fast switching speed
Excellent high temperature
stabhility

200

1

350

500

74

38

T0-254

FP0003

SFF9240Z
(IRF9240 types)

Rugged construction with
poly silicon gate

Fast switching speed
Excellent high temperature
stability

200

1

350

500

74

38

FPO003

Data sheets available online at www.ssdi-power.com
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Rad Tolerant P-Channel MOSFETs: 200 V SSDI

Sorted by I,
Part Number v I Rosconyeyn  Poston max Py Qseyp@rov Voseenymax Data
(Industry Part Number) Features / Advantages (m®) (m@) W) (nC) ) Package Sheet
= Rugged construction with
poly silicon gate
SFF25P20M = Low RDS(on) 200 25 150 - 250 150 5 FT0009
= UIS (unclamped inductive
switching) rated
T0-254
= PolarMOS technology
- Low RDS(on) y’
SFF50P20M = Avalanche rated 200 50 90 100 250 115 4 YPr FT0106
= Low total gate charge //
= Fast switching v
T0-2542
= PolarMOS technology PPV
- Low RDS(on) 78 _
SFF50P20Z |- Avalanche rated 200 | 50 90 100 250 115 4 & f | FT0106
= Low total gate charge N
= Fast switching :"*'R
SMD2
SFF65P20S2
[IRHNA5S97260, = PolarMOS technology
IRHNA597260, |- Lo RDSton)
’ = Avalanche rated 200 65 80 85 360 85 4 FT0100
IRHNA9260, = Low total gate charge
JAN82N7549U2, = Fast switching
JANS2N7426U2)

HOW SSDI RESCUES PROGRAMS FROM:

RELIABILITY ISSUES SUPPLY ISSUES PERFORMANCE ISSUES

= Offer up to JANS level / equivalent Slevel = Offer replacements for most products = Design flexibility (target key electrical
screening from competitors (e.g. Microsemi, Infi- characteristics to match mission specs)
= 2 JANS certified facilities in the USA neon / IR, Tl, Siliconix, etc.) ® Packaging flexibility (improve density of
= 50+ years supporting aerospace & = Maintain materials inventory (work with board design which leads to overall system
defense applications customer to forecast future orders) cost improvements)
* In-house screening capabilities = Shorter lead times (TX, TXV, and S level ® Build to data sheets & SCDs
(additional screening options to match equivalent screening - offering faster = Product development (offer higher
mission specs) delivery than out of stock QPL devices performance than standard, generic
awaiting approval) products)
= Work with customer to accommodate
small orders

8 = Radiation Tolerant P-Channel MOSFETs Data sheets available online at www.ssdi-power.com



@II Cross References: Rad Tolerant P-Channel MOSFETs

SUSTAINMENT SUPPORT

Broad capabilities to replace most competitors’ parts - also support customer drawings and specific screening requirements

Industry Part Number SSDI Part Number Description Package* Data Sheet
IRF9130 types SFF9130-28D 11A, 100V, 350 mQ max LCC28 FP0025
IRF9130 types SFF9130) 114,100V, 350 mQ max T0-257 FP0025
IRF9130 types SFF9130M 11A,100V, 350 mQ max T0-254 FP0025
IRF9130 types SFF91302 114,100V, 350 mQ max T0-254Z FP0025
IRF9140 types SFF20P10) 20 A,100V, 150 mQ typ T0-257 FT0012
IRF9140 types SFF9140/3 18 A, 100 V, 230 mQ max T0-3 FP0021
IRF9140 types SFF9140-28 18 A, 100 V, 230 mQ max LCC28 FPOOT1
IRF9140 types SFF91406 23 A, 100V, 135 mQ typ Cerpack FT0102
IRF9140 types SFF9140) 18 A, 100 V, 230 mQ max T0-257 FP0015
IRF9140 types SFF9140M 18 A, 100 V, 230 mQ max T0-254 FP0O17
IRHNJ9130; IRF9140 types SFF9140S.5 23 A, 100V, 135 mQ typ SMD.5 FT0102
IRF9140 types SFF91402 18 A, 100 V, 230 mQ max T0-254Z FP0O17
IRF9240 types SFF9230M 6.5A,200V, 500 mQ typ T0-254 FP0029
IRF9240 types SFF92302 6.5A,200V, 500 mQ typ T0-254Z FP0029
IRF9240 types SFF9240/3 9.3A,200V, 350 mQ typ T0-3 FP0009
IRF9240 types SFF9240-28 114,200V, 350 mQ typ LCC28 FP0007
IRF9240 types SFF9240) 114,200V, 350 mQ typ T0-257 FP00O1
IRF9240 types SFF9240M 11A, 200V, 350 mQ typ T0-254 FP0003
IRF9240 types SFF92402 114,200V, 350 mQ typ T0-254Z FP0003
IRHLNJ797034 SFL22P06S.5** 22 A, 60V, 78 mQ typ, logic level SMD.5 FT0088
IRHLUB7970Z4 SFL11P06S.22** 114, 60V, 70 mQ typ, logic level SMD.22 FT0098
IRHN9150; IRF9150 types SFF9150S1 45 A, 100V, 47 mQ typ SMD1 FT0101
IRHNA597160; IRF9160 types SFF75P10S2 754,100V, 30.5 mQ typ SMD2 FT0103
IRHNA597260 SFF65P20S2 65A, 200V, 80 mQ typ SMD2 FT0100
IRHNA5S597260 SFF65P20S2 65A, 200V, 80 mQ typ SMD2 FT0100
IRHNA9260 SFF65P20S2 65 A, 200V, 80 mQ typ SMD2 FT0100
IRHNJ597130 SFF12P10S.22 12 A, 100 V, 145 mQ typ SMD.22 FTO113
IRHNJ597130 SFF25P10S.3 254,100V, 62 mQ typ SMD.3 FT0114
IRHNJ9130 SFF9130S.5 11A, 100V, 350 mQ max SMD.5 FP0025
IRHNJ9130 SFF9140S.5 23 A, 100V, 135 mQ typ SMD.5 FT0102
IRHNJ9A7034 SFL40P06S.5** 40 A, 60 V, 30 mQ typ, logic level SMD.5 FT0099
JANS2N7422U SFF915081 45A,100V, 47 mQ typ SMD1 FTO0101
JANS2N7426U2 SFF65P20S2 65 A, 200V, 80 mQ typ SMD2 FT0100
JANS2N7545U3 SFF12P10S.22 12 A, 100 V, 145 mQ typ SMD.22 FTO113
JANS2N7545U3 SFF25P10S.3 25 A, 100V, 62 mQ typ SMD.3 FT0114
JANS2N7549U2 SFF65P20S2 65 A, 200V, 80 mQ typ SMD2 FT0100
JANSR2N7550U2 SFF75P10S2 754,100V, 30.5 mQ typ SMD2 FT0103
JANSR2N7624U3 SFL22P06S.5** 22 A, 60V, 78 mQ typ, logic level SMD.5 FT0088
JANSR2N7626UB SFL11P06S.22** T1A, 60V, 70 mQ typ, logic level SMD.22 FT0098

*Wide variety of packages available - contact factory for additional options

**|ET = 61.3 MeV up to rated voltage (planning to test further when additional beam time is available]

Data sheets available online at www.ssdi-power.com
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Examples of Hermetic Packaging m"

In-House Machine Shop / Packaging & Tooling Capabhilities 103
Contact SSDI to discuss modifications and additional packaging options 2 10-66
- 3.70-63
| i 4.D0-5
5.00-4
6. T0-61(3 terminals)
7.70-59
8.T0-61(2 terminals)
9.SPAB48
10.LCC28
11.LCC20
12.LCC16
13.LCC4
14. Milpack 3
15. SMD2
16. SMD1
17.SMD.5
18. SMD.22
19. Cerpack
20. Gullwing
21. SRM Button Tab
22. SRL Button Tah
22. SRM Surface Mount Square Tab (SMS)
23. Flat Leads
24. SRM Axial
25. IN7068 Axial
26. Frit Glass Axial
27. Glass Sleeve Axial
28. Glass Sleeve Surface Mount Round Tab (SM)
29. Glass Sleeve Surface Mount Square Tab
(SMS)
30. Frit Glass Surface Mount Square Tab (SMS)
31.70-52
32.70-82
33.70-5
34.70-39
35. Sedpack CT1Front Mount
36. Sedpack 3
37. Sedpack 3 With Lead
38. Sedpack 2
39. Sedpack 2 With Lead
40. Sedpack 1
41. Sedpack 1With Lead
42.70-259
43.70-258
44.70-254
45.T70-257
46.T0-254Z
47.70-25478
48. SDA475 HV Multiplier Rectifier Stack
49, SDAD103 Stackable HV Rectifier
50. STA60 HV Bidirectional TVS
51. SPA516 Dual Single Phase Bridge Assembly
52. SPX2091 HV Rectifier Bridge Stack
53. SDA267 Single Phase Bridge Rectifier
Assembly
54. SDAB6IT Three Phase Bridge Rectifier
Assembly
55. HV Stick
56. SDA380 Centertap Rectifier
57. SDA167 Three Phase Bridge Rectifier As-
sembly
58. SPMQ4611GBT Power Module
59. SPMR494 Battery Charge Power Module
60. Battery Bypass Power Module

10 = Radiation Tolerant P-Channel MOSFETs



SSDI

Equivalent

High Reliahility Screening

TXV Level

Equivalent

Solid State Devices Screening Per MIL-PRF-19500 Guidelines*
TX Level

S Level

Equivalent

Lot Acceptance

Internal Visual?

"

Internal Visual”

Temperature Cycling

'-—

'—

Temperature Cycling

-

Temperature Cycling

Surge

(as specified)

'—

Surge

(as specified)

-

Surge

(as specified)

Thermal Resp.

(as specified)
=

'f

A 4

Thermal Resp.

(as specified)

-

Thermal Resp.
(as specified)

Interim Electrical
(case mount only)

-

A 4

*

Acceleration
(some excluded)

-

Serialize

2

Interim Electrical
(case mount only)

Interim Electrical

HTRB
48 hrs.

o

r

HTRB
48 hrs.

Read & Record
F

HTRB
48 hrs.

Interim Electrical

r

& Delta
'—

Interim Electrical
& Delta
¥

¥

Interim Electrical

Burn-in
Tran. & FET 160 hrs.

(N/A case mount)

Diode & SCR HTRB 96 hrs.

Burn-in
Tran. & FET 160 hrs.

Diode & SCR HTRB 96 hrs.

(N/A case mount)

& Delta
'—

Burn-in
240 hrs.

Interim Electrical

& Delta
'—

Interim Electrical

[

Interim Electrical

Hermeticity

& Delta
'—

F

Hermeticity

& Delta
v_

PIND

Case Isolation
(case isolated packages only)

F

'—

Case Isolation
(case isolated packages only)

Hermeticity

Note: 1/ X-ray in lieu of internal visual for COTS origin parts

'—

X-Ray

'——

External Visual

'—

Case Isolation
(case isolated packages only)

*Specific Product Types May Have Alternate Screening Flows

Contact your local SSDI Representative or contact the factory directly at (562) 404-4474.

Email: ssdi@ssdi-power.com

J
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Domestic Sales Representatives

-

SiaEG,
VHﬂﬂn‘“%ﬂm

P

T o

Micro Technology Group

(CT, ME, MA, NH, RI, VT]

450 Chauncy St., Ste. 3

Mansfield, MA 02048

Phone: 508-337-3388

Website: www.mtgelectronics.com
sales@mtgelectronics.com

Zimmerman Sales (Upstate NY]
111 Marsh Rd. Office Bldg.

Pittsford, NY 14534

Phone: 585-381-3186

Website: www.zimmermansales.com
sales@zimmermansales.com

Electronic Marketing Associates, Inc.
(AL, GA, MS, NC, SC, TN)

185 Wind Chime Ct., Suite 103

Raleigh, NC 27615

Phone: 919-847-8800

info@emarep.com

FLA. Technology Sales, Inc. (L]

Thom Luke Sales (C0, UT, AZ, NM)
6860 S. Yosemite Ct., #2000
Centennial, C0 80112

Phone: 602-904-3756

Website: www.thomlukesales.com

C0 / UT: colorado@thomlukesales.com
AZ / NM: arizona@thomlukesales.com

CentraMark Technical Sales Associates
(TX, 0K, AR, LA]

1705 Analog Dr.

Richardson, TX 75081-1944

Phone: 972-414-8188

Website: cmatex.com

Phone: 407-421-2366
eFax: 734-939-4411
Email: terry@flatechnology.com

SSDI Direct
Phone: 562-404-4474
Website: ssdi-power.com

International Sales Representatives

EUROPE
MIDDLE EAST ASIA

UNITED

Manz Electronic

(Germany / Austria)

Schauberstrasse 22, D-74354 Besigheim
Germany

Phone: +49 (0)7143 4055905
rainer.manz@manz-electronic.de
rainermanz@manz-electronic-highrel-group.space

Milano Brothers (/taly, UK, Spain)
Via Enrico Fermi 79, 00146 Roma, Italy
Phone: +39.338.49.69.298
lauta@milanobro.com

USA Office: 380 SW 12th Ave.
Deerfield Beach, FL 33442
Phone: 954-420-5000

FMS Aerospace Ltd. (Israel)
3 HaBarzel Street

Tel-Aviv 6971005, Israel
Phone: 972-3-6094977
tal@fmsaerospace.com

- EAST ASIA
SOUTH ASIA

SSDI Direct
Phone: 562-404-4474
Website: ssdi-power.com

Irys Electronics Engineering Services
Pvt Ltd. (India)

26" Plot 4 & 5, Silver Oak Park

Baner Rd, Pune 411045, Maharashtra, India
Phone: 9120 2729 1836
irys.india@iryselectronics.com

Sojitz Aerospace (Japan)
Marunouchi Trust Tower Main

4th Floor, 8-3 Marunouchi 1-chome,
Chiyoda-Ku, Tokyo, Japan 100-0005
Phone: +81-(0)3-6870-7221
goto-kotaro@sojitz-aero.com

@Il SOLID STATE DEVICES, INC. | JANS Certified MFR | 1S0 9001 & AS9100 Certified
5S 14701 Firestone Blvd., La Mirada, CA 90638 | (562) 404 - 4474 | www.ssdi-power.com
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