Reliability Report — BFR391

Silicon NPN Planar RF Transistor

MIL-PRF-38534 CLASS K QUALIFICATION DATAPACK

Performed by Tandex Test Labs

TANDEX

15849 Business Center Drive, Irwindale, CA 91706, U.S.A.

Phone (626) 962-7166, Fax (626) 960-6896
www.tandexlabs.com

CONTENTS:

Certificate of Conformance
Process Flow Chart + Mechanical Test Results

DC Static Test Results:

Post Seal at 25°C

Post Stabilization Bake at -55°C, 25°C, 125°C

Post Acceleration at -55°C, 25°C, 125°C

Post HTRB at -55°C, 25°C, 125°C, Delta

Post Burn-In at -55°C, 25°C, 125°C, Delta

Post Steady-State Life Test at -55°C, 25°C, 125°C, Delta

Dynamic Test Results:

Post Seal at 25°C

Post Stabilization Bake at 25°C
Post HTRB at 25°C

Post Burn-In at 25°C

Post Steady-State Life Test at 25°C

Material Analysis:

Scanning Electron Microscopy (SEM) including WLAT

www.siliconsupplies.com 69


http://www.tandexlabs.com
http://www.siliconsupplies.com

@ MIL-PRF-38534 CLASS K DATAPACK

Certificate of Conformance

www.siliconsupplies.com

@


http://www.siliconsupplies.com

TANDEX resr LABS, INC.

15849 Business Center. Dr., rwindale CA. 91706 US.A.
Phone: [626)962-7166 FAX: {626])960-6896
http.//wwwy. tandexlabs.com
e-mail. via web site

Cetlificate of Conformance

CUSTOMER:

TEST REPORT:

P.C. NUMBER:

DESCRIPTION:

PART NUMBER(S):

P/N. AS RECEIVED /

MFG. PART NUMBER:

LOT/DATE CODE:

MANUFACTURE:
CAGE CODE:

TANDEX CAGE CODE:

SILICON SUPPLIES LIMITED * Rovisod Date: February 2, 2021

**TRAFALGAR HOUSE, THARSTON INDUSTRIAL ESTATE
WELLESLEY ROAD NR15 2PD
UNITED KINGDOM, VAT GB#114 3513 54

DDS-108-01-A QUANTITY RECEIVED: 44

838550 : QUANTITY REQUIRED: 22+2M10

NPN TRANSISTOR QUANTITY PROCESSED: 22+2/10

BFR291 QUANTITY PASSED: 22+2/10

BFR391 ' QUANTITY FAILED: 0

2032

SILICON SUPPLIES QUANTITY SHIPPING: 4%

>*U1GU6 *(22 +2 SPARES) (10 BOND PULL) DEVICES
AND ALL SPARES

1FEGS

METHOD OF TESTING: SOW TABLE I, MIL-PRF-38534, MIL-STD-750, 121200074 REV. B

this facility.

| hereby certify that the subject components have been processed and inspected in
accordance with instructions with specifications referenced in your purchase order.
Physical records and/or data pertinent to applicable military, proprietary, and/or
commercial specifications are on file and available upon request for inspection at

QUALITY ASSURANCE

QMF 30




@ MIL-PRF-38534 CLASS K DATAPACK

Process Flow Chart + Mechanical Test Results
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TANDEX TEST LABS INC.

PACE1 OF 6

QMF22B 15849 BUSINESS CENTER DRIVE, IRWINDALE, CA. 91706 PH: (626)962-7166 FAX: (626) 960-6896
PROCESS FLOW CHART
FLOW NUMBER: DDS-108-01-A REV. O
CUSTOMER: SILICON SUPPLIES P.O. NUMBER: $9550
PART NUMBER: BFR391 P/N AS RECEIVED:  BFR391
PART TYPE: NPN TRANSISTOR DRAWING: Statement of Work Table I, MIL-STD-750,
MIL-PRF-38534, 121200074 REV. B
DUE DATE: JOB NUMBER: DDS-108-01-A
LDC A8 RECEIVED: 2032 QUANTITY RECEIVED : 100
QUOTE NUMBER:  DDSI5011 MEG: SILICON SUPPLIES QUANTITY REQUIRED: 2242710

*CAUTION. ESD REFER TO TTL DRAWING #P1025*

01 FLO FLOW PREPARED BY:_ LSS . ON: 7/04/20,
CONTRACTUAL AGREEMENT REVIEW
N
Y N SPECIFIED
O a-clauses
oA
a O DPAS
2
O O DFAR
O O ITAR
I | OTHER
SPECIFIED
02 | QCI TANDEX QUALITY CONTROL INSPECTION,
FLOW APPROVED BY: _YCC . ON: 704/20.
03 | RCV VERIFY PART NUMBER. ENTER INTO INCOMING LOG,
X CUSTOMER COUNT
100 7/04/20
SEQ|PRCC | REF # DESCRIPTION QTY | REJ | ACCEPT | DATE | INSP.
04 | VIS | P-1041 | PERFORM 100% DIE VISUAL PER MIL-STD-750 METHOD 2072 AND
MIL-PRF-38534 PARA C3.3.2.
. , 100
EQUIPMENT USED; , ASSET #:
05 | ASSY PACKAGE SUFFICIENT DEVICES FOR TLEMENT EVALUATION / ELECTRICAL

P-4020

P-4010

AND BOND PULL PER MIL-PRF-38534 REFERENCE DIE GEOMETRY FOR
ORIENTATION AND PIN ~ QUTS.

DIE ATTACH:
SCREENING
Lot#: Exp. Date:
BOND PULL
* Package Type: ~ MICRO-X SEM
TRANSFER TO DDS-108-01.W
WIRE BOND: MIL-STD-883 METHOD 2018

Utilize 1 Mil Au Wire (.001)
1 Mil Au bonder Asset #;

Gold Wire:
Lot#: Exp. Date;

* PERFORMED AT GOLDEN ALTOS SEE ATTACHMENT

# QA
N/A @

PAGE 2 PAGE REVISED PER CUSTOMER EMAIL DATED 2/1/21 mﬁgg){
)




QMF22B

CUSTOMER:

PART NUMBER:

PART TYPE:

DUE DATE:

LDC AS RECEIVED:

PROCESS FLOW CHART
FLOW NUMBER: DDS-100-01-A REV. ©
SILICON SUPPLIES P.0. NUMBER:
BFR391 P/N AS RECEIVED:
NPN TRANSISTOR DRAWING:
JOB NUMBER;
2032 QUANTITY RECEIVED :
DDS15011 MFG: SILICON SUPPLIES QUANTITY REQUIRED :

QUOTE NUMBER:

*CAUTION: ESD REFER TO TTL DRAWING #P71025*

TANDEX TEST LABS INC.

15849 BUSINESS CENTER DRIVE, IRWINDALE, CA. 81706 PH: (626)962-7166 FAX: (626) 960-6896

58550

BFR391

PACE 2 OF 7

MIL-PRE-38534, 121200074 REV. B

100

DDS-108-01-A

2242/10

Statement of Work Table I, MIL-STD-750,

SEQ [PROC| REF DESCRIPTION QTY | RE) | ACCEPT | DATE | INSP.
06 VIS PERFORM INTERNAL VISUAL INSPECTION PER MIL-STD-750
METHOD 2072
*PERFORMED AT GOLDEN ALTOS ’%p%
*NIA f o
3
EQUIPMENT USED: . ASSET #:
07 ELEC PERFORM ELECTRICAL VERIFICATION PER MFG. DATA SHEET
@ AMBIENT OPERATION TEMPERATURE.
PRESEAL  +25°C
POSTSEAL - #25C1 g4 | ¢ 44 |818/20 | TTL29
A
&
EQUIPMENT USED:; TESEC . ASSET#: 15053 \i_ﬁ,‘:
TEST FIXTURE:__ 1471
SOFTWARE ID: BFR391 REY A
TEMPERATURE SOAK N/A SEC.
08 | SEL SEAL DEVICES
YACUUM BAKE;
Pre Scal Bake: Temp: Time:
Actual Time in:
Actual Time out;
Actual Temperature; on
*NJA 'I'AN%)F.X
* PERFORMED AT GOLDEN ALTOS
LDC STAMP

FURNACE

PAGE 3 PAGE REVISED PER CUSTOMER EMAIL DDATED 2/1/21




TANDEX TEST LABS INC.

QMF22B 15849 BUSINESS CENTER DRIVE, IRWINDALE, CA. 91706 PH: (626)962-7166 FAX: (626) 960-6896

PAGE 3 OF 7

PROCESS FLOW CHART
FLOW NUMBER: DDS-108-01-A REV. 0
CUSTOMER: SILICON SUPPLIES P.0O. NUMBER: SS550
PART NUMBER: BFR391 P/N ASRECEIVED:  BFR39(
PART TYPE; NPN TRANSISTOR DRAWING: Statement of Work Table I, MIL-STD-750,
MIL-PRF-38534, 121200074 REV. B
DUE DATE: JOB NUMBER: DDS-108-01-A
1.DC AS RECEIVED: 2032 QUANTITY RECEIVED : 100
QUOTE NUMBER: DDS!I5011  MFG: SILICON SUPPLIES QUANTITY REQUIRED :  22+2/10
*CAUTION: ESD REFER TO TTL DRAWING #P1025*%
SEQ { PROC | REF # DESCRIPTION QTY | REJ | ACCEP | DATE | INSP.
09 | SER ] SERIALIZE
ESD MAT DUE,
. DATE: S/N: [-44 44 0 44 8/3/20 TTL51
22720 Of o
G
10 SB PERFORM STABILIZATION BAKE MIL-STD-750, METHOD 1032
S/N: 1-44 DATE IN
TIMEIN| 44 0 44 g/ﬁfAﬂ v |TTL48
T=340HR @ t=+130°C ! )
DATEOUT| 44 0 44
9116/20
TIME OUT 100pm | TTLAS
BURN-IN BOARD #/ DESC: NiA . o N
BURN-IN OVEN #:__ 10 #30085 . TEGAM 820A #31403 -ﬂ\‘\f’
11 ELLEC PERFORM POST STABILIZATION AC AND DC ELECTRICAL PER SOW
TABLE [ WITH DWG 121200074 APPENDIX B @ AMBIENT, HIGH AND LOW
OPERATING TEMPERATURES, READ AND RECORD WITH DELTAS
COMPLETE WITHIN .96 HRS AFTER REMOVAL
ESD MAT DUE
DATE:
73 171720 lcpo = Vep =5V, 1A MAX +25°C| 24 0 24 10/8/20 | TTL29
Inpo = Vi = 1V, IpA MAX +25°C| 24 0 24 |10/820 JTTL29
hpe = V CE = 5V, 1C=50mA 60 MIN, [50 MAX +25°C| 94 0 24 l1omm20 | TTL29
ICL 0y 0 24¢  |1071220 |SwW
f,=DATA ONLY, NF =DATA ONLY
Gp=DATA ONLY
NI HIGH AS EXPECTED -35°C 24 0 24 10/8/20 TTL29
+25° 94 0 24 |10/820 |TTL29
EQUIPMENT USED: TESEC . ASSET#: 15053 .
TEST FIXTURE:__1471 . o
SOFTWARE ID: BFR391 REY A ﬂ&\\'ﬁ—*
TEMPERATURE SOAK 30 SEC, 5
12 TEMP PERFORM TEMPERATURE CYCLING PER EMAIL DATED 11/25/19
MIL-STD-750 METHOD 1051 & MIL-PRF-38534 C.3.3.3.
10/13/20
TEN{10)CYCLES DATE IN 24 0 24 10:40A.M TTL48
t Cold = -35°C +0/-10 tHot= +150°C +15/-0 TIME IN
10 MINUTES AT EXTREMES 10713720
NO DWELL REQUIRED @+25°C DATEOUT| 24 0 24 320p.M | TTL48
TIME QUT T
o
EQUIPMENT USED:___ OYO#I L ASSET#:_ 31874 __ s
EQUIPMENT USED:; . ASSET #;
13 ACCE PERFORM CONSTANT ACCELERATION PER MIL-STD-750, METHOD 2006
SIN:5789101213 14 1516 17 18 192021 2223 2425 26 27 29 30 24 0 24 1011420 | TTL4g
Y1 DIRECTION ONLY @ 20,000 G’s (min)
OB
) . F
EQUIPMENT USEDx: TRIO-TECH L ASSET #:_ 30260 X &

oFgr
PAGE 4 PAGE REVISED PER CUSTCMER EMAIL DATED /1721 Q\S\h )



TANDEX TEST LABS

STAB BAKE MONITOR SHEET

PAGE__1__OF 2

TTL4S @@

TEMPERATURE 150°C
JOB NUMBER DDS-108-01-A
TEMP, METER # N/A
PART NUMBER BFR391
VOLTAGE N/A
TOTAL HRS 340 HRS
OVEN# 10 ##30085
BOARD# N/A
TEMP METER TEGAM 820A # 31403
DATE TIME VOLTAGE TEMP. RH % INITIAL/COMMENTS
9/2/2020 { 7:45A.M N/A 150.9°C N/A ON AT 7:45 A.M
9/3/2020 | 8:46A.M N/A 150.8°C N/A
9/4/2020 | 10:40A.M N/A 150.9°C N/A
WEEKEND
WEEKEND
HOLIDAY
9/8/2020 | 9:32A.M N/A 150.6°C N/A
9/9/2020 | 11:46A.M N/A 150.6°C N/A
9/10/2020| 9:55A.M N/A 150.3°C N/A
9/11/2020| 6.35A.M N/A 150.8°C N/A
WEEKEND
WEEKEND
9/14/2020 N/A 150.8°C N/A
PAGE 5 PAGE REVISED PER CUSTOMER EMAIL DATED 2/1/21 ﬂ\%&)ﬁ
% QMF 64 REV. A




TANDEX TEST LABS

STAB BAKE MONITOR SHEET.

PAGE___2_ OF 2

TEMPERATURE 150°C
JOB NUMBER DDS-108-01-A
TEMP. METER # N/A
PART NUMBER BFR391
VOLTAGE N/A
TOTAL HRS 340 HRS
OVEN# 10 #30085
BOARD# N/A
TEMP METER TEGAM 820A # 31403
DATE TIME VOLTAGE TEMP. RH % INITIAL/COMMENTS
9/15/2020| 9:10A.M N/A 150.7°C N/A
9/16/2020( 7:05A.M N/A 150.6°C N/A
9/17/2020( 1:00P.M N/A 150.7°C N/A OUT 1:.00P.M TTLAS Q@
5
, i oA
PAGE 6 PAGE REVISED PER CUSTOMER EMAIL DATED 2/1/21 @ QMF 64 REV. A




TANDEX TEST LABS INC.

15849 BUSINESS CENTER DRIVE, IRWINDALE, CA. 91706 PH: (626)962-7166 FAX: (626) 960-6896

PROCESS FLOW CHART

FLOW NUMBER: DDS-108-01-A REV.0

QMF22B
CUSTOMER: SILICON SUPPLIES
PART NUMBER: BFR391
PART TYPE: NPN TRANSISTOR
DUE DATE:

LDC AS RECEIVED: 2032

QUOTE NUMBER;

DDS15011 MFG: SILICON SUPPLIES

PAGE 4 OF 7

P.O. NUMBER: S$3330

P/N AS RECEIVED; BFR391

DRAWING: Statement of Work Table I, MIL-STD-750,
MIL-PRF-38534, 121200074 REV. B

JOB NUMBER; DDS-108-01-A

QUANTITY RECEIVED : 100

QUANTITY REQUIRED . 2242/10

*CAUTION: ESD REFER TO TTL DRAWING #P1025*

SEQ | PROC |REF # DESCRIPTION DATE | INSP.
14 | ELEC PERFORM 100% ELECTRICAL VERIFICATION PER DWG 121200072 APPEN-
DEX B AND MIL-PRF-38534 C.3.3.4.3 @ AMBIENT , HIGH AND LOW
OPERATING TEMPERATURES. READ AND RECORD.
ESD MAT DUE .
DATE: STATIC AND FUNCTIONAL TESTS t25°CL 24 24 10714/20 | TTL29
J0/2.7 /ZQ- -55oc] 24 24 10/14/20 | TTL29
<125°c| 24 24 10/14/20 | TTL29
EQUIPMENT USED:  TESEC (ASSET#:._ 15053
TEST FIXTURE:__ 1471 . s
SOFTWARE ID:____BFR391 REV A Qﬁ‘:‘gﬁ
TEMPERATURE SOAK___ 30 SEC,
15 | HTRB PERFORM HIGH TEMPERATURE RETURN BIAS BURN IN PER BURN IN
CIRCUIT PER FIGURE 1 AND MIL-§TD-750, METHOD (039 COND. A
‘ 10/19/20 | TTIL.29
ESD MAT DUE Vep ™ 6.4V DATE IN: | 24 24 0930
. TIME IN:
DATE: TA = 150°C (min)
— _ o . 10/22/20
10 127 120 T = 48 HRS (min) pATEOUT: | 24 ” 1022120 |1y 9
TIME OUT:
on
BURN-IN BOARD # / DESC:_25C3356 HTRB BOARD @PEX
h
BURN-IN OVEN #; 31841 . -
16 | ELEC PERFORM POST HTRB ELECTRICAL VERIFICATION PER SOW TABLE 1 IN
ACCORDANCE WITH DWG 121200072 APPENDIX B @ AMBIENT, HIGH AND
LOW OPERATING TEMPERATURES.
READ AND RECORD WITH DELTAS
COMPLETE WITHIN 16 HRS AFTER REMOVAL
ESD ]ﬁérrﬁ DUE Tepo = Ver =5V, 1pA MAX +25°C} 24 24 10/22/20 | TTL29
3
16 1271 2D Ieng = Vgp = IV, [pA MAX £25¢| 24 24 10722120 | TTL29
hgs= ¥ CE = 5V, IC =50mA 50 MIN, 150 MAX 25°C| 24 24 10/22/20 | TTL29
+25°C| 24 24% 10/23/20 | SW
f,=DAT'A ONLY, *NF = DATA ONLY
Gp=DATA ONLY
*NF HIGH AS EXPECTED -55c| 24 24 10/23/20 | TTL29
+125°C| 24 24 10/23/20 | TTL29
EQUIPMENT USED:___ TESEC , ASSET#:___ 15053 .

TEST FIXTURE:__147]
SOFTWARE 1D: BIFR3¢1 REV A
TEMPERATURE SOAK, 30 SEC.

-,
@)
TANDEX
5

QA
PAGE 7 PAGE REVISED PER CUSTOMER EMAIL DATED 2/1/21 TANsDEX




TANDEX TEST LABS pace. Lo |
BURN - IN MONITOR SHEET

TEMPERATURE { OC_ .
e nomser_ D DS-108-01A t150°C min

Temp. meTer# 3 Y ]
PART NUMBER B?ﬂl 291 zséL'H\,:lc
ANA —

DATE CODE .
| voLTMETERE 31367

BURN-IN TIME H% NLS YN ,
POWERSUPPLYE 3 | ﬂdf

eic= Nﬁ
BOARD# 2S¢ 2351, HTRR QGG\RA
ovene 3§ 4|
DATE TIME VOLTAGE | CURRENT TEMP. INITIAL COMMENTS

oligo [ 0930 | 6MV | O |41505%| BF |oN@ A
olropo| 0825 | bMN | 0 | 4m0at| BF
NO pheasype ieats

oo — | — | — — | = o ke

jopabolpizo | M | 0 | +is042| BF |of<@ o630

QMF 64 REV. A

g Mo @,Vﬁ,ul;f £S5 @59



TANDEX TEST LABS INC.

PAGE 5 OF 7

QMF22B 15849 BUSINESS CENTER DRIVE, IRWINDALE, CA. 91706 PH: (626)962-7166 FAX: (626} 960-6896
PROCESS FLOW CHART
FLOW NUMBER: DDS-108-01-A REV. 0
CUSTOMER: SILICON SUPPLIES P.0. NUMBER: 88550
PART NUMBER: BFR391 P/N AS RECEIVED: BFR391
PART TYPE: NPN TRANSISTOR DRAWING: Statement of Work Table [, MIL-STD-750,
MIL-PRF-38534, 121200074 REV. B

DUE DATE:

JOB NUMBER: DDS-108-01-A
LDC AS RECEIVED: 2032

QUANTITY RECEIVED : 100
QUOTE NUMBER; DDS15011 MFG: SILICON SUPPLIES

QUANTITY REQUIRED :  22+2/10

PROC

*CAUTION. ESD REFER TO TTL DRAWING #P71025*

SEQ REF # DESCRIPTION QTY | RE) | ACCEP | DATE |INSP.
17 BI PERFORM BURN-IN TEST PER SOW TABLE [ WITH DWG 121200074 PER-
BURN-IN CIRCUIT FIG. 2 INACCORDANCE WITH MIL-STD-750, METHOD
1039, 1042 AND 1038
) DATE IN: 10/30/20
TC =85°C (mm) TIME IN: 2 4 0 24 1 060 / SW
Tr=133%C DATE OUT
G4
.
e
BURN-IN BOARD # / DESC: 803035 .
BURN-IN OVEN #: 15
18 | ELEC PERFORM POST BURN-IN ELECTRICAL PER SOW TABLE [ IN
ACCORDANCE WITH DWG 121200072 APPENDIX B AND MIL-PRF— 38534
C.3.3.4.3@ AMBIENT, HIGH AND LOW OPERATING TEMPERATURES.
READ AND RECORD WITH DELTAS
COMPLETE WITHIN 16 HRS AFTER REMOVAL
. DR 24 0 24 10/22/26  JTTL29
ESD MA L DUE Iepo = Ves =5V, 1pA MAX +25°C
— 24 0 24 1072220 | TTL29
/2 Teso = Vea =1V, InA MAX 425°C
24 0 24 10722720 | TTL29
hpp= ¥V CE =15V, IC =50mA 60 MIN, 150 MAX +25°C
24 0 24 10/23/20 | SW
+25°C
f,=DATA ONLY, *NF=DATA ONLY
Gp=DATA ONLY
24 0 24 10/23/20 TTL29
*NF HIGH AS EXPECTED - 55°C
24 0 24 10/23/20 | TTL29
+125°C
EQUIPMENT USED; _ TESEC . ASSETH:__ 15053 Tl
D,
TEST FIXTURE;__1471 \ Ly}
SOFTWARE ID:___ BIFR391 REV A
TEMPERATURE SOAK 30 SEC,

. 04
PAGE 9 PAGE REVISED PER CUSTOMER EMAIL DATED 2/1/21 @@
5




TANDEX TEST LABS eace_ | oF |
BURN - IN MONITOR SHEET

JOB NUMBER D D S - 1 0 %’*O \”‘ﬂ
PART NUMBER BEL D] ]

. &
TEMPERATURE [clg .

TEMP. METER# 2 INO 3B

voltace VizdhoS Vag-13

PHTcon__203¢ G it Eroem 3 APy
surnanive_ AHOWRS  min | XA NTLER
POWER SUPPLY# 30307 ] " L-20-3
. sonvor_ 03035
oveny (€
*Aq 30/mf|/z£/p;:wc€5~./2,5 mA pER PDevice .Z/%, ;"gf
DATE TIME VOLTAGE *CURRENT TEMP. INITIAL COMMENTS

adans| lopo | TYE 3otama| 123 SRET oF BT,
lof21] 2000 ~— — A —  |No detata kew

il tfaese| ~— — — —— — o C!q+ta+a]<en
Wahaologho | 140 | 290ma | 12ya% | BF

1) 3]200| 0F10 -L?gj;l\\’I 30imf | 1249¢ | BF

iz 0750 | 13ay | 300mh| 1247 | BE

] 5)200| OTYS jgi\if 300mA LQLL(%@C B¢

1oheod 0500 | PRV | 300mn| 1243% | pE

) 1fore) — | — | — | — — W2 data Faken
ugpoo] — | — | — | — | — |0 dafu fuken
”H]fma (0O 2- _Lﬁ‘g‘g’ B reht | 1D /dv/ By of B.T.

QMF 64 REV. A
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QMF22B

CUSTOMER:

PART NUMBER:

PART TYPE:

DUE DATE:

TANDEX TEST LABS INC.

15849 BUSINESS CENTER DRIVE, IRWINDALE, CA. 91706 PH: (626)962-7166 FAX: (626) 960-6896

LDC ASRECEIVED: 2032

QUOTE NUMBER:

PROCESS FLOW CHART
FLOW NUMEER: DDS-108-01-A REV. 0
SILICON SUPPLIES P.0. NUMBER:
BFR391 P/N AS RECEIVED:
NPN TRANSISTOR DRAWING,
JOB NUMBER:
QUANTITY RECEIVED :
DDS15011 MFG: SILICON SUPPLIES
QUANTITY REQUIRED :

55550
BFR3%1

100

22+2/10

PACE BOF 7

Statement of Work Table 1, MIL-STD-750,
MIL-PRF-38534, 121200074 REV. B

DDS-108-01-A

*CAUTION: ESD REFER TO TTL DRAWING #P1025*

SEQ | PROC |REF # DESCRIPTION QTY | REJ | ACCEP | DATE | INSP.
T
19 | SsL PERFORM STEADY STATE LIFE PER SOW TABLE T IN ACCORDANCE WITH
MIL-STD-750, METHOD 1026, 1037, 1042 AND 1038
117120
24 0 24 |1500 W
DATE IN:
TIME IN:
Te= 85°C (min)
T, = 125°C
T=1000 Hrs.
DATEQUT:| 24 0 24 [1)%203/20 TTL29
TIME OUT:
an
#*READ AND RECORD @9
DC LEAKAGE & CAP AT 1HE FOLLOWING INTERVALS -
**350Hrs  READ & RECORD DATE: N/A .
**500Hrs, READ & RECORD DATE; N/A .
BOARDY / DESC:___ 803035
OVEN ¥ / DESC; 135
20 | ELEC PERFORM POST LIFE TEST ELECTRICAL PER SOW TABLE I IN
ACCORDANCE WITH DWG 121200072 APPENDIX B AND MIL-PRF- 38534
C.3.3.4.3 @ AMBIENT, HIGH AND LOW OPERATING TEMPERATURES.
READ AND RECORD WITH DELTAS
COMPLETE WITHIN 24 RS AFTER REMOVAL
ESD MAT DUE Iopo = Vep =5V, lua MAX 125°C| 2242 0 2242 12/23/20 | TTL29
y I:ATE;: , Ieeo = Via = LV, lpA MAX +25°C| 2242 0 22+2 |12/23/20 | TTL29
hpg= V CE = 5V, IC =50mA 60 MIN, 150 MAX +25°C| 2242 0 2242 | 1223020 | TTL29
+25°C| 22+2 0% 2249 1/4/21 W
f,=DATA ONLY, NI = DATA ONLY
Ge =DATA ONLY
NF MIGH AS EXPECTED -55eC| 2242 0 2242 om0 | TTL29
+125°C| 2242 0 2242 12/23/20 | FTL29
EQUIPMENT USED:___ TESEC . ASSET#: 15053 .
TEST FIXTURE: 1103 . QA
T 0
SOFTWARE ID:__BFR391 _ REV A ANDEX
TEMPERATURE SOAK___ 30 SEC,

PAGE 11 PAGE REVISED PER CUSTOMER EMAIL DATED 2/1/21 TA,&?&%
5
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TANDEX TEST LABS
BURN - IN MONITOR SHEET

JOBNUMBER Db S — (08~ Ol ~ A
PARTNUMBER 1 FE 29

PAGE _l_ OF;L,_

fo)
TEMPERATURE | LS <&
remp.meTery 2 1 YO D

VOLTAGE Vi=4.6S Vg % - |5
Twels Kaowiey e 30078

VOLT METER# Fuleg \19 2 7277

30807

POWER SUPPLY# ¥ ANTEEX L¥a 33

DATE CODE

2032
surn-nTive [ 00 hes

QJC=

BOARDE Q02O DS

| oy v IS
K. 30ImAY2Y ORIES = (2.5 mA R DRvICE 4 @
DATE TIME VOLTAGE *CURRENT TEMP, OC INITIAL COMMENTS
111 }aed |5 00 _Lﬁ'q%_% Zolmh| 1€ W/ S et
i 12]2020| 0910 L,{;ffq 300mA | |25, HF
skos| 0800 | 135 | 300mh| 248 | BF
Upod — | — | — | — | — |t dda faken
(11590 | —— — —_ — ~— |\ dita Fuen
(l]jeJo20| 0830 f‘&f 300mA | [25.2 B
npo| 0920 |55 | 299mh | 1247 | BF
ighwo| 0740 _’;’:21'2.5 2997 12549 | BF
H‘HJMQO 0900 -;;él% 2%%mA | 12Y.6 BF
achon] 0805 | 15 | a9qmp| 251 | BF
ool — | — | —— | — | — |Mo difa faken
12020 | — — — . — Mo dafa Fuken
ishoo| 0900 | 53 | aaqwi 125y | F

QMF 64 REV. A




TANDEX TEST LABS
BURN - IN MONITOR SHEET

DDS-10R61-A
BFR 39]

JOB NUMBER

PART NUMBER

TEMPERATURE

PAGE _&OF_LL‘_
4125 %

TEMP. METER #

21403

vortace N | = 4.65, \2= -1.3

DATECODE  2.037. T meber Keithley 210 3187
e 1000 hes voLT METER# _E |yke (79 ‘33)&757
powersuppLY# XaviTrex LX&§20-3
e soaror__ K0 3035
OVEN# |5
* Fg '30/».;-1/24/ Levrees = J25mA e Device ”’—/%-‘ @@
DATE TIME VOLTAGE *CURRENT TEMP. INITIAL COMMENTS
N }2‘}}10 — — — — |No daTu Taken
hasleo | 0930 jfg% 300mA | [24.9 B3F
Wpefro | — o — — — | No dua Yo ken
1p27l2e | —- T — T ~— [No C]Q’h’\ h]&m
hglo| — — e —_ ~  No daty Taken
NLEIPY R — — e s —  |No dafa Yaken
upofo | Voo |47 | 300mh | 1256 | gF
o [0650 |36 | 099mp| 1299 | 6F
alapo /030 | 9% | 299ma [24.7 | BY
fslao] 20 |9y | 300mpl 127.5 | BF
af4j20 | 0900 | |59 | 300m| [26.0 | BF
]| — | — — —  |No dute Yaken
2)6 20| — — — — —  |No duta Fuken
QMF 64 REV. A

/3




TANDEX TEST LABS pace_3_or M
BURN - IN MONITOR SHEET + l DJ‘;&
, TEMPERATURE 2 C
JOB NUMBER D D S-1 0§-0 \FA
_ remp. veTers 3 ) HO
parTNUMBER (3 T 39 l

vorrace V1 =565, N2=-1.3

DATECODE 2332 T meter eithley 200 315
e 1000 s vout meTertt_ivke \qugg{)
powersuppLvit Xanilrex LXQ20-3
e somron_Z 03035
o ovens ||
XEg 30/ mA [24 Devices™ (2.5 mA f2x Duree %u @ 2
DATE TIME VOLTAGE CURRENT TEMP. INITIAL COMMENTS
2720|0715 L,';i? 300mp | 125.5 | BF
pleloo7zo | 1o | s00mh| 1267 | BF
pJaposo| jjoo _'}’iﬁf’i 300mN | 1264 | BF
phiobos) ogi0 |50 | 300mp | 127.0 | BF
bl 015|450 | 300mp| 243 | BF
) 12ho| — T — — — |No dafy Fuken
11] B]leﬁ — J— — — — N Cla’bl Taken
aliporol 0705 |- 120 | 299mA| 1253 | BF
[2)ish00] 0710 j’;ié}’ 3c0mA | 25,0 | BF
alishoe| 0330 | 130 | 300mp | 12522 | BF
elihoo [ 0900 | 138 | 3oomh | 1270 | 6F
Rlshoso | 6930 T”}? Z0imA | 272 | BF
2]z | — — — T — |No difn ’h\&@\
QMF 64 REV. A

Y




JOB NUMBER
PART NUMBER
. DATE CODE
BURN-IN TIME

BJ(=

TANDEX TEST LABS
BURN - IN MONITOR SHEET

DDS-108-01-A

Bresq

PAZN XA

1000 lhes

PAGE !! OF [:E

TEMPERATURE ~ \Qﬁﬁc
Temp. METER# 31 ()%

VOLTAGE || = L\‘(ﬁ, 2= -3
T veee Kerdhlew 2¥i0 31578
voLT METER# Flyke 31727
20807
POWER SUPPLY# Yo\ v&‘l\‘\reﬁ IXQ20-3

soarDi K030

2/ OVEN )
"\’Eq, 30/;&1,4/29"0&V/'C@-5C/?,5;.”/4/%@ 0£O/C€ ‘Mg?)ﬂg\,
- X
DATE TIME VOLTAGE CURRENT TEMP. INITIAL COMMENTS
j20jos | — i = |No df, Faken
Tox §
il 2ase| © 80O »;,;gc; Z00mA | [25.7] BF
Y.63 ‘ :
Rfozpow| 0750 |_ 1,29 300mA | 126.3 e
. - g L‘*é} O% .
Aoshoo| 0705 |1 s00mp | 126.0 | BF @ 0720
QMF 64 REV. A

15




TANDEX TEST LABS INC.

PAGE 7 OF

7

QMF22B 15849 BUSINESS CENTER DRIVE, IRWINDALE, CA. 91706 PH: (626)962-7166 FAX: (626) 960-6896
PROCESS FLOW CHART
FLOW NUMBER: DD5-108-01-A REV. 0
CUSTOMER: SILICON SUPPLIES P.O. NUMBER: 8550
PART NUMBER: BFR391 P/N ASRECEIVED:  BFR391
PART TYPE; NPN TRANSISTOR DRAWING: Statement of Work Table 1, MIL-STD-750,
MIL-PRF-38534, 121200074 REV. B
DUE DATE:
JOB NUMBER: DDS-108-01-A
LDC AS RECEIVED: 2032
QUANTITY RECEIVED : 100
QUOTE NUMBER:  DDS15011 MFG: SILICON SUPPLIES QUANTITY REQUIRED :  2242/10
*CAUTION: ESD REFER TO TTL DRAWING #P1025*
SEQ | PROC|REF # DESCRIPTION QTY | REJ | ACCEPT | DATE | INSP.
21 | pmp PERFORM WIRE BOND PULL PER MIL-SOW TABLE [ IN ACCORDANCE
WITH MIL-STD-750 METHOD 2011, & MIL-PRF-38534 C.33.3, C3 3.5.
STAY BAKE FOR 1 HR @ 300°C
IN[ 10 0 10 1:05P.M
ouT| 10 0 10 [2ospm | TTLA8
171121
TEN (20) WIRES,
10 0 10 1ms21 |TTLe
EQUIPMENT USED:___ DELTA DESIGN _. ASSET #:_ 30522 e
TEGAM 820A # 30403 e
DAGE #30785
22 | SEM PULLED 8 DEVICES
*NOT REQUIRED - PERFORMED BY DDS
DDS-108-01-W
£
N/A &“ﬁq;k
s
23 | Qa1 | P-1073 | TANDEX QUALITY CONTROL INSPECTION.
QCI'TO VERIFY CAR IN SEQ. 01 1S COMPLIANT
44 0 *2242 1/26/21 |/ ob ot
10 &Y
#(22+2) SCREENED G
{10) BOND PULL
24 | PKG USE ORIGINAL OR TANDEX PACKAGING.
2242 Q%q}
44 0 0 1172621 A,
25 | QAR |P-1213 | TANDEX QUALITY ASSURANCE REVIEW,
#(22) SCREENED " L~
{10 BOND PULL H 1126721 er
(12) SPARES Nk
SHIP /BILL TO:  TRAFALGAR HOUSE, THARSTON INDUSTRIAL ESTATE
WELLLSLEY ROAD NR15 2PD
UNITED KINGDOM VAT
GB¥114 3513 56

., G4
PAGE 16 PAGLE REVISED PER CUSTOMER EMAIL DATED 2/1/21 @9
&




TANDEX TEST LABS TTL# DDS-108-01-A

BOND PULL
BOND STRENGTH TESTING
TTL Job No. Part Number Part Type Date
DDS-108-01-A BFR391 NPN TRANSISTOR January 11, 2021
Lot Date Code Sample Qty. Serial Numbers Test Specifications
Mil-Std-883
Method 2011
1o ,31-39 #Mil-Prf-38534, C3.33,, 0335,
Misc. Qty Accept Qty Reject Suspect
5 0 0
WIRE TYPE PACKAGE/POST BOND TYPE
Au Au BALL BOND
DIE METALIZATION WIRE SIZE MINIMUM PULL STRENGTH
Al 0.001 *1.0 gm
S/N 1 SN 31 SN 32 S/N 33 S/N 34 S/N 35
WIRE FORCE | CODE | WIRE FORCE | CODE | WIRE FORCE | CODE | WIRE [ FORCE | CODE | WIRE | FORCE | CODE WIRE | FORCE | CODE
NO NO NO NG NO NO
1 24 | H 1 25| H [ 2.5 1 |28 H 1 ] 3.1 1
2 125| H 2 20 H 2 |27 2 122 H 2127 H 2
3 3 3 3 3 3
S/N 36 S/IN 37 S/IN 38 SN 39 S/N S/IN
WIRE FORCE | CODE | WIRE FORCE | CODE | WIRE FORCE [ CODE [ WIRE [FORCE [CODE | WIRE | FORCE | CCDE WIRE | FORCL [ CODE
NO NO NO NO NO NO
1 221 G 1 33| H 1 23| H 1 2.0 1 1
2 29 | H 2 24| H 2 2.1 H 2 3.1 H 2 2
3 3 3 3 3 3
CODE INDEX
A. NO BREAKS UP TO ams.
B. BOND LIFTS FROM DIE.
C. BOND LIFTS FROM POST.
D. WIRE BREAKS AT SUBSTRATE/HEAL,
E. BOND REMOVES UNDERLYING METALLIZATION.
F. NO CONNECTION.
TTL
G. WIRE BREAKS AT DIE/HEAL. 4
H. WIRE BREAKS AT POST/HEAL.
J. WIRE BREAKS AT SPAN. TECHNICIAN STAMP:
X. BOND DAMAGE PRICR TO TESTING.

-

/7 WMo Cranges

QA
TANEDEX
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Golden
Altos

CORPORATION

402 South Hillview Drive
Milpitas CA 95035
www.goldenaltos.com
Tel: 408-956-1010
Fax: 408-956-1212
Cage Code: 065N4

CERTIFICATE OF CONFORMANCE

C - ‘\-l\.-
O mppt

IS0 9001 Certified
DLA QML Listed
DLA Commercial Lab Suitability
ITAR Registered
Serving the semiconductor
industry since 1984

Customer: TANDEX TEST LABS, INC. Purchase Order No.: 14565 |
BUSINESS CEN RIV
CA ©1706-2053 Ship Date: | 81412020 ]
Lot Traveler No:[ 200819 |
Device No: | BFR391 | Package Type: | 4LD |
Customer Lot No: [ 12113767 | Date Code:| 2032 B
Customer Spec # | N/A | Lot Quantity:| 44 |
We certify that the articles listed and shipped herewith have been inspected and fully conform to the requirements of the
Purchase Order listed above and to the drawings and specifications applicable to that order. We certify that inspection
evidence, including test data, necessary to substantiate this certification is available from our files.
Tests and/or inspection have been performed utilizing equipment calibrated in accordance with the requirements of
MIL-STD45662A, ANSI/NCSL Z540-1-1994, ANSI/NCSL Z540.3, and/or ISO/IEC 17025 as applicable per contractual
agreement. All measurements are traceable to the National Institute of Standards and Technology (NIST) or a natural or
physical constant and Golden Altos specification SP-11001 and ME-18011.
Devices were handled utilizing ESD controls based on the guidelines of MIL-STD-1686 and Golden Altos specification
QA-65000
Remarks:
3 % f\&]&)
NG
QNED
b
Quality Assurance Stamp Date
1600/ac  (— Ay = ’A‘ 8/4/2020
= £

Reference: QC-68002

GAF# 1512 Rev. 03




P ~Golden

WIRE BOND TEST RESULTS BUY-OFF
\ Altos
— CORPORATION _ MIL-STD-883, METHOD 2011, METHOD 2023
TRAVELER #:  [200819 LOTQTY: [50  ||DEVICE# [BFR391 DATE: [07/30/20 |
[CUSTOMER #:  [936 PKG TYPE: [4LD [|LOT #: 12113767 OPERATOR #: 1693
WIRESIZE [7 | GOLD ALUMINUM
SAMPLE SIZE PER MIL PRF 38535 SAMPLE SIZE PER MIL PRF 38534
[] 22 WIRES, 4 DEVICES PER TM 2011 [] 15 WIRES, 3 DEVICES PER TM 2011
[1 15 WIRES, 4 DEVICES PER TM 2011 (] 10 WIRES, 3 DEVICES PER TM 2011
[] 100 % OF WIRES, ALL DEVICES PER TM 2023 ] 100 % OF WIRES, ALL DEVICES PER TM 2023
OTHER: [3WIRES. 1 DEVICE [] OTHER: |
WIRE BONDER #  [20 ~ ||BOND PULL:
PM/CAL. DUE DATE: PM/CAL. DUE DATE: WESTBOND 70PTE #: [3
[11-1420 [11-14-20/12-03-20 ] [0 oTHER: |
"METHOD 2011, DESTRUCTIVE PULL TEST PRE SEAL [J POST SEAL
DEVICE TEST READING, GRAM-FORCE
(SEE ATTACHED DATA) PASH LIFAIL
NOTES: > All test readings are attached together with the traveler,
> Numerical Characters 0,1,2,3,4,5,6,7,8,9 denote wire break modes
> Failure Categories: a - Forinternal Wire Bond
b - For External Bonds connecting device to wiring board or substrate
] 0 Wire broken or missing prior to test.
1 Wire break at neckdown point (reduction of cross section due to bonding process).
g 2 Wire break at point other than neckdown.
E 3 Failure in bond (interface between wire and metallization) at die.
; 4 Failure in bond (interface between wire and metallization) at substrate, package post, or other than die.
5 Lifted metallization from die.
g 6 Lifted metallization from substrate or package post.
D 7 Fracture of die.
. 8 Fracture of substrate.
L] 9 Break in wire at neckdown on the substrate or package post.

After completion of bond pull, production shall forward results with destruct sample to Q.C. for validation buy-off:

QC Form Complete: g :IES BREAK MODE CORRECT: g:is
METHOD 2023, NON-DESTRUCTIVE PULL TEST NON-DESTRUCT FORCE SET:
IN QTY REWORK ALLOWED? FAILED WIRE QTY: % PDA: REWORK WIRE QTY: OUT QTY
! | | i ]
LIYES LINO TOTALDEVICEREJECFED: [ 1] |:]
TOTAL WIRE QTY: | | ~vs | TorALTESTOQTY: [ ]
EXPLANATION OF VARIANCE BETWEEN "TOTAL )NIRE QTY" vs "TOTAL TEST QTY":
a .QTY WIRES RETESTED: | | [/5( L, ] c RE-TESTTWICE: |
b. VOIDED TESTS: [ oy -q VW | 2] d. MULTIPLE WIRES PULLED: |
(no wires pulled, hook slipped)f /,ﬁ B e. OTHERS (Specify): [ ]

NOTE: 1) TOTAL TESFQTY MUST EQUAL TO TOTAL WIREQTY +a+b +c+d+e
2) %PDA = [(# of rejects) / (total lot quantity X # of wires per unit)] X 100;
Reject the lot if PDA is >2% for class S

NOTE: Q.C. must check the form for any corrections or errors in data entry.

QC ACCEPT: | &1L ] REJECT (NOTICE ISSUED): | }

[Reference: PP-31006, PP-31240, QC-68004, PP-31253] ~ 09 HGAF #1020 Rev. 14

\
]

Pt

g
=
[




WEST BOND 70PT WIREPULL TESTER

DATE

TIME

TRAVELER_NO.
DEVICE_NO.
CUSTOMER_NO.
PACKAGE_TYPE
OPERATOR_ID.
M/C_No.
(N)NON-DST/(D)DST
WIRE_DIAMETER(mil)
SPEC_LIMIT(grms)
NUMBER_OF_WIRES_PULLED
NUMBER_OF_VALID TESTED
NUMBER_OF_VOIDED TESTED
MEAN
MAX

MIN
STD-DEV
RANGE

Fure 3

3

3

0
3.77
4.20
3.00
0.67

1.20

7/30/2020
1000
200819
BFR391
936
4LD
1693
20

D
7

2.00

TO0PTE DATA

Wire_No. Failure_Code

1
2
3

WIRE PULL TEST MIL-STD-750, 2037.
WIRE PULL TEST MIL-STD-883, 2011.

WIRE PULL TEST MIL-STD883, 2023.

a-9
a-9
a-9

Gram_Force

3.0
4.2
4.1
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Golden
//: \ Altos

“OHPORAT\ON

QA PLANT CLEARANCE CHECKLIST

TRAVELER #: 200819 TOTAL QTY. SHIPPED: 44

CUST. #; 936 COMPLETE SHIPMENT:

DEVICE #: BFR391 PARTIAL SHIPMENT []

PACKAGE TYPE: BALANCE TO COMPLETE: [ ]
SHIPPED LOTS

REJECTS: QrTy. LOT NO. QUANTITY

2ND OPTICAL REJECTS
3RD OPTICAL REJECTS
4TH OPTICAL REJECTS
OTHERS:

SET UP

EXCESS MATERIALS:

INKED DICE

EXCESS WAFERS

WAFER CONTAINER
REMNANT WAFERS
EXCESS PACKAGES
EXCESS LIDS/CAPS/BASE
EXCESS DICE/GOQOD DICE
TUBES/TRAYS

OTHERS: CLIP

Empty Waffel Pack

10

16

MXXXOXXOOOOO OXOOXO

CARRIERS 16

DOCUMENTATION:

DIE SHEAR REPORT L]

STUD PULL REPORT ]

WIRE PULL REPORT

COFC

X-RAY FILM/REPORT []

OTHERS:

QC: 1690 DATE: 8/04/20
[Reference: QA 65009] GAF-1018, Rev.c041} LY

L;

G Y
ewEgl R
RECEN™



@ MIL-PRF-38534 CLASS K DATAPACK

Post Seal Test Results at 25°C

www.siliconsupplies.com

@


http://www.siliconsupplies.com

DDS-108-01-A TANDEX TEST LABS
PN BFR391 POST SEAL,+25C,SEQ 7
TEST# 2 3 4 5
SYMBOL HFE  SAME ICBO IEBO
COND.1 5.00 V 2 500V  1.00V
COND.2 50.0mA
MAX LIMIT 150  1.000uA  1.000uA
MIN LIMIT 60
SER # BIN A A
1 1 98.52 9852 157.0p  612.7p
2 1 98.97 98.97 101.1p  598.1p
31 99.38 99.38  185.0p  636.5p
4 1 10170 101.70  487.0p  384.0p
5 1 98.40 98.40  290.0p  578.0p
6 1 102.00 102.00 35.00p  660.5p
7 1 10170 101.70  430.0p  482.5p
8 1 97.16 97.16  7430p  366.0p
9 1 10150 10150 160.0p  176.5p
10 1 98.48 98.48  408.0p  619.5p
11 1 10320 10320 198.0p  484.5p
12 1 10140 10140 419.0p  825.0p
13 1 10260 10260 248.0p  826.0p
14 1 97.14 97.14  132.0p  526.9p
15 1 97.27 97.27  69.00p  567.7p
16 1 10020 100.20  189.0p  663.5p
17 1 10180 101.80 396.0p  760.0p
18 1 10200 10200 181.0p  892.0p
19 1 10420 10420 441.0p  925.2p
20 1 96.74 96.74  478.0p  855.5p
21 1 10150 101.50 452.0p  449.2p
22 1 97.65 97.65 587.0p  654.0p
23 1 10170 101.70  2130p  766.0p
24 1 100.10  100.10  609.0p  254.7p
25 1 98.42 98.42  696.0p  520.5p
26 1 101.90 101.90 311.0p  707.7p
27 1 99.10 99.10  561.0p  492.0p
28 1 99.26 99.26  166.0p  518.5p
29 1 98.25 98.25 24.00p  890.2p
30 1 96.26 96.26  506.0p  560.2p
31 1 97.90 97.90 359.0p  757.0p
32 1 103.00 103.00 421.0p  764.0p
33 1 10120 10120 304.0p  612.5p
34 1 101.00 101.00 520.0p  676.5p
35 1 95.95 95.95  407.0p  576.0p
3 1 10150 10150  540.0p  521.5p
37 1 10230 10230  360.0p  699.0p
38 1 10220 10220 219.0p  483.9p
39 1 101.80 101.80 73.00p  822.0p
40 1 10370 103.70  401.0p  202.5p
41 1 98.46 98.46  290.0p  758.5p
42 1 100.40 10040  19.00p  659.5p
43 1 10160 10160  4.000p  916.5p
44 1 10190 10190 127.0p  698.5p

8/18/2020
file:DDS-108-01-A3



@ MIL-PRF-38534 CLASS K DATAPACK

Post Stabilization Bake Test Results at -55°C

www.siliconsupplies.com 69


http://www.siliconsupplies.com

DDS-108-01-A TANDEX TEST LABS 10/8/2020

PN BFR391 POST STA BAKE,-55C,SEQ 11 file:DDS-108-01-A3
TEST# 2
SYMBOL HFE
COND.1 5.00V
COND.2 50.0mA
MAX LIMIT 150
MIN LIMIT 60
SER# BIN
5 1 72.61
6 —
7 1 73.23
8 1 70.82
9 1 73.14
10 1 71.77
11 1 74.54
12 1 71.53
13 1 71.63
14 1 69.68
15 1 69.16
16 1 74.59
17 1 73.09
18 1 72.23
19 1 73.95
20 1 70.62
217 1 74.18
22 1 72.51
23 1 74.58
24 1 71.89
25 1 72.20
26 1 74.63
27 1 74.34



@ MIL-PRF-38534 CLASS K DATAPACK

Post Stabilization Bake Test Results at 25°C

www.siliconsupplies.com 69
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DDS-108-01-A TANDEX TEST LABS
PN BFR391 POST STA BAKE,+25C,SEQ 11

TEST# 2 3 4 5

SYMBOL HFE  SAME ICBO IEBO

COND.1 5.00 V 2 500V 100V

COND.2 50.0mA
MAX LIMIT 150  1.000uA  1.000uA
MIN LIMIT 60

SER # BIN A A

5 1 9825 9825 170.0p  813.0p

6 _— _— _— _—

7 1 10130 10130 109.0p  966.0p

8 1 96.82 96.82 95.00p  892.0p

9 1 10140 10140 21.00p 778.6p

10 1 98.13 98.13  127.0p  922.2p

11 1 103.00 103.00 75.00p 766.7p

12 1 10140 10140 105.0p  932.0p

13 1 102.60 102.60 97.00p  996.0p

14 1 97.18 97.18  59.00p  862.5p

15 1 97.12 97.12  63.00p 855.0p

16 1 10010  100.10  227.0p  852.0p

17 1 101.90 101.90 69.00p  808.0p

18 1 10210 10210  39.00p  762.0p

19 1 10430 104.30 82.00p  822.0p

20 1 96.95  96.95 41.00p  802.0p

21 1 10160 10160 37.00p  900.0p

22 1 97.84 97.84  38.00p  960.0p

23 1 10190 101.90 169.0p  636.5p

24 1 10020 10020 164.0p  781.5p

25 1 98.46 98.46  72.00p  820.0p

26 1 10230 102.30 29.00p  102.6p

27 1 99.40 99.40  129.0p  877.5p

10/8/2020
file:DDS-108-01-A3
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DDS-108-01-A TANDEX TEST LABS 10/8/2020

PN BFR391 POST STA BAKE,+125C,SEQ 11 file:DDS-108-01-A3

TEST# 2

SYMBOL ICBO

COND.1 5.00 V
COND.2

MAX LIMIT 1.000uA
MIN LIMIT

SER # BIN A

5 1 186.0p

6 _—

7 1 164.0p

8 1 147.0p

9 1 316.0p

10 1 231.0p

1 1 229.0p

12 1 261.0p

13 1 218.0p

14 1 326.0p

15 1 569.0p

16 1 356.0p

17 1 37.00p

18 1 52.00p

19 1 320.0p

20 1 47.00p

21 1 79.00p

22 1 97.00p

23 1 290.0p

24 1 119.0p

25 1 300.0p

26 1 291.0p

27 1 111.0p
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Post Temperature Cycle & Acceleration
Test Results at -55°C
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DDS-108-01-A TANDEX TEST LABS 10/14/2020

PN BFR391 POST TEMPCYCLE,ACCEL,-55C,SEQ14 file:DDS-108-01-A3
TEST# 2
SYMBOL HFE
COND.1 5.00V
COND.2 50.0mA
MAX LIMIT 150
MIN LIMIT 60
SER# BIN
5 1 77.94
6 —
7 1 76.84
8 1 74.39
9 1 77.00
10 1 75.35
11 1 79.84
12 1 78.25
13 1 77.95
14 1 75.26
15 1 74.85
16 1 78.11
17 1 79.17
18 1 78.45
19 1 78.98
20 1 74.57
217 1 77.59
22 1 75.01
23 1 78.18
24 1 76.89
25 1 76.79
26 1 77.83
27 1 78.23
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Post Temperature Cycle & Acceleration
Test Results at 25°C
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DDS-108-01-A TANDEX TEST LABS 10/14/2020

26
27

102.00 102.00 152.0p 852.1p
99.02 99.02 644.2p 910.0p

PN BFR391 POST TEMPCYCLE,ACCEL,+25C,SEQ14 file:DDS-108-01-A3
TEST# 2 3 4 5
SYMBOL HFE  SAME ICBO IEBO
COND.1 5.00 V 2 500V 100V
COND.2 50.0mA
MAX LIMIT 150  1.000uA  1.000uA
MIN LIMIT 60
SER # BIN A A
5 1 98.01 98.01 1080p  906.7p
6 _— _— _— _—
7 1 10120 10120 132.0p  904.0p
8 1 96.73 9673 5.000p  826.0p
9 1 10120 10120 80.00p  497.5p
10 1 98.00  98.00 65.00p  339.0p
11 1 102.90 102.90 134.0p 723.2p
12 1 10120 10120 137.0p  954.0p
13 1 10250 10250  100.0p  756.2p
14 1 97.03  97.03 166.0p 632.7p
15 1 97.06  97.06 185.0p  637.0p
16 1 100.10  100.10 945.0p  841.2p
17 1 10170 10170  29.00p  887.0p
18 1 101.90 101.90 273.0p  759.0p
19 1 10430 10430 385.1p  893.0p
20 1 96.88  96.88  168.0p  749.6p
21 1 10160 10160 193.0p  701.2p
22 1 9769 9769 187.0p  770.2p
23 1 101.80 101.80 894.0p  912.5p
24 1 100.10  100.10  18.00p  112.9p
25 1 98.42 9842  200.0p  848.0p
1
1
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Post Temperature Cycle & Acceleration
Test Results at 125°C
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DDS-108-01-A TANDEX TEST LABS 10/14/2020

PN BFR391 POST TEMPCYCLE,ACCEL,+125C,SQ14 file:DDS-108-01-A3

TEST# 2

SYMBOL ICBO

COND.1 5.00 V
COND.2

MAX LIMIT 1.000uA
MIN LIMIT

SER # BIN A

5 1 336.0p

6 _—

7 1 322.0p

8 1 248.0p

9 1 417.0p

10 1 496.0p

1 1 551.0p

12 1 787.0p

13 1 761.0p

14 1 739.0p

15 1 764.0p

16 1 814.0p

17 1 856.0p

18 1 752.0p

19 1 601.0p

20 1 776.0p

21 1 830.0p

22 1 588.0p

23 1 593.0p

24 1 320.0p

25 1 571.0p

26 1 734.0p

27 1 651.0p
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Post HTRB Test Results at -55°C
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DDS-108-01-A TANDEX TEST LABS 10/23/2020

PN BFR391 POST HTRB,,-55C,SEQ 16 file:DDS-108-01-A3
TEST# 2
SYMBOL HFE
COND.1 5.00V
COND.2 50.0mA
MAX LIMIT 150
MIN LIMIT 60
SER# BIN
5 1 76.95
6 —
7 1 76.89
8 1 73.93
9 1 7718
10 1 74.85
11 1 78.91
12 1 77.20
13 1 77.73
14 1 75.17
15 1 73.36
16 1 77.55
17 1 77.84
18 1 77.73
19 1 78.43
20 1 73.41
217 1 76.61
22 1 74.70
23 1 78.34
24 1 76.37
25 1 74.99
26 1 77.39
27 1 77.17
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Post HTRB Test Results at 25°C
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DDS-108-01-A TANDEX TEST LABS
PN BFR391 POST HTRB,+25C,SEQ 16

TEST# 2 3 4 5

SYMBOL HFE  SAME ICBO IEBO

COND.1 5.00 V 2 500V  1.00V

COND.2 50.0mA
MAX LIMIT 150 1.000uA  1.000uA
MIN LIMIT 60

SER # BIN A A

5 1 97.84 97.84 56.00p 757.5p

6 _— _— _— _—

7 1 10110 101.10 370.0p  736.0p

8 1 96.59 96.59  90.00p  703.0p

9 1 101.00 101.00 383.0p 592.0p

10 1 97.86 97.86 57.00p  820.2p

11 1 102.90 102.90 29.00p  700.4p

12 1 10110 10110 567.0p  964.7p

13 1 102.30  102.30 411.0p 515.0p

14 1 96.88 96.88  122.0p  729.0p

15 1 96.91 96.91 2550p 719.0p

16 1 99.86 99.86 37.00p  939.0p

17 1 10150 101.50 22.00p  926.0p

18 1 10170 101.70  151.0p  838.5p

199 1 10410 10410 22.00p  977.0p

20 1 96.74 96.74  3480p  653.0p

21 1 10120 10120 65.00p 734.2p

22 1 97.35 97.35 156.0p  885.0p

23 1 10140 10140 312.0p 776.5p

24 1 99.84 99.84  181.0p  457.1p

25 1 98.01 98.01 79.00p 868.5p

26 1 10150 10150 53.00p  931.2p

27 1 98.63 98.63  74.00p 928.5p

10/22/2020
file:DDS-108-01-A3
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DDS-108-01-A TANDEX TEST LABS 10/23/2020

PN BFR391 POST HTRB,+125C,SEQ 16 file:DDS-108-01-A3

TEST# 2

SYMBOL ICBO

COND.1 5.00 V
COND.2

MAX LIMIT 1.000uA
MIN LIMIT

SER # BIN A

5 1 212.5p

6 _—

7 1 260.0p

8 1 282.0p

9 1 179.0p

10 1 505.0p

1 1 132.0p

12 1 376.0p

13 1 486.0p

14 1 211.0p

15 1 439.0p

16 1 169.0p

17 1 271.0p

18 1 309.0p

19 1 313.0p

20 1 322.0p

21 1 607.0p

22 1 426.5p

23 1 133.0p

24 1 242.0p

25 1 150.0p

26 1 368.0p

27 1 110.0p



@ MIL-PRF-38534 CLASS K DATAPACK

Post HTRB Test Results — Delta Results

www.siliconsupplies.com

@


http://www.siliconsupplies.com

DDS-108-01-A

TANDEX TEST LABS

10/22/2020

PN BFR391 POST HTRB,DELTA,SEQ 16 file:DDS-108-01-A3
PRE HTRB POST HTRB
NO. T# ITEM (TP_0) (TP 1) DELTA DELTA %
5 2 HFE 98.01 97.84 -170.0m -0.17 %
4 ICBO 108.0pA 56.00pA -52.00p -48.15 %
5 IEBO 906.7pA 757.5pA -149.2p -16.46 %
6 2 HFE - -
4 ICBO - ---
5 IEBO - -
7 2 HFE 101.20 101.10 -100.0m -0.10 %
4 ICBO 132.0pA 370.0pA 238.0p 180.30 % F
5 IEBO 904.0pA 736.0pA -168.0p -18.58 %
8 2 HFE 96.73 96.59 -140.0m -0.14 %
4 ICBO 5.000pA 90.00pA 85.00p 1700.00 % F
5 IEBO 826.0pA 703.0pA -123.0p -14.89 %
9 2 HFE 101.20 101.00 -200.0m -0.20 %
4 ICBO 80.00pA 383.0pA 303.0p 378.75 % F
5 IEBO 497.5pA 592.0pA 94.50p 18.99 %
10 2 HFE 98.00 97.86 -140.0m -0.14 %
4 ICBO 65.00pA 57.00pA -8.000p -12.31 %
5 IEBO 339.0pA 820.2pA 481.2p 141.95 % F
11 2 HFE 102.90 102.90 0.00 0.00 %
4 ICBO 134.0pA 29.00pA -105.0p -78.36 % F
5 IEBO 723.2pA 700.4pA -22.80p -3.15 %
12 2 HFE 101.20 101.10 -100.0m -0.10 %
4 ICBO 137.0pA 567.0pA 430.0p 313.87 % F
5 IEBO 954.0pA 964.7pA 10.70p 112 %
13 2 HFE 102.50 102.30 -200.0m -0.20 %
4 ICBO 100.0pA 411.0pA 311.0p 311.00 % F
5 IEBO 756.2pA 515.0pA -241.2p -31.90 %
14 2 HFE 97.03 96.88 -150.0m -0.15 %
4 ICBO 166.0pA 122.0pA -44.00p -26.51 %
5 IEBO 632.7pA 729.0pA 96.30p 15.22 %
15 2 HFE 97.06 96.91 -150.0m -0.15 %
4 ICBO 185.0pA 255.0pA 70.00p 37.84 %
5 IEBO 637.0pA 719.0pA 82.00p 12.87 %
16 2 HFE 100.10 99.86 -240.0m -0.24 %
4 ICBO 945.0pA 37.00pA -908.0p -96.08 % F
5 IEBO 841.2pA 939.0pA 97.80p 11.63 %



DDS-108-01-A
PN BFR391

17

18

19

20

21

22

23

24

25

26

27

AN AN AN AN AN AN AN AN AN AN

a N

HFE
ICBO
IEBO

HFE
ICBO
IEBO

HFE
ICBO
IEBO

HFE
ICBO
IEBO

HFE
ICBO
IEBO

HFE
ICBO
IEBO

HFE
ICBO
IEBO

HFE
ICBO
IEBO

HFE
ICBO
IEBO

HFE
ICBO
IEBO

HFE
ICBO
IEBO

TANDEX TEST LABS
POST HTRB,DELTA,SEQ 16

101.70
29.00pA
887.0pA

101.90
273.0pA
759.0pA

104.30
385.1pA
893.0pA

96.88
168.0pA
749.6pA

101.60
193.0pA
701.2pA

97.69
187.0pA
770.2pA

101.80
894.0pA
912.5pA

100.10
18.00pA
112.9pA

98.42
200.0pA
848.0pA

102.00
152.0pA
852.1pA

99.02
644.2pA
910.0pA

101.50
22.00pA
926.0pA

101.70
151.0pA
838.5pA

104.10
22.00pA
977.0pA

96.74
348.0pA
653.0pA

101.20
65.00pA
734.2pA

97.35
156.0pA
885.0pA

101.40
312.0pA
776.5pA

99.84
181.0pA
457.1pA

98.01
79.00pA
868.5pA

101.50
53.00pA
931.2pA

98.63
74.00pA
928.5pA

-200.0m
-7.000p
39.00p

-200.0m
-122.0p
79.50p

-200.0m
-363.1p
84.00p

-140.0m
180.0p
-96.60p

-400.0m
-128.0p
33.00p

-340.0m
-31.00p
114.8p

-400.0m
-582.0p
-136.0p

-260.0m
163.0p
344.2p

-410.0m
-121.0p
20.50p

-500.0m
-99.00p
79.10p

-390.0m
-570.2p
18.50p

10/22/2020
file:DDS-108-01-A3

-0.20 %
-24.14 %
4.40 %

-0.20 %
-44.69 %
10.47 %

-0.19 %
-94.29 % F
9.41 %

-0.14 %
10714 % F
-12.89 %

-0.39 %
-66.32 % F
471 %

-0.35 %
-16.58 %
14.91 %

-0.39 %
-65.10 % F
-14.90 %

-0.26 %
905.56 % F
304.87 % F

-0.42 %
-60.50 % F
242 %

-0.49 %
-65.13 % F
9.28 %

-0.39 %
-88.51 % F
2.03 %
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DDS-108-01-A TANDEX TEST LABS 11/10/2020

PN BFR391 POST BURN-IN,-55C,SEQ 18 file:DDS-108-01-A3
TEST# 2
SYMBOL HFE
COND.1 5.00V
COND.2 50.0mA
MAX LIMIT 150
MIN LIMIT 60
SER# BIN
5 1 71.60
6 —
7 1 72.39
8 1 72.49
9 1 73.58
10 1 71.85
11 1 75.51
12 1 72.75
13 1 73.60
14 1 75.15
15 1 72.93
16 1 74.18
17 1 75.64
18 1 74.99
19 1 75.32
20 1 73.89
217 1 74.59
22 1 71.88
23 1 73.99
24 1 72.72
25 1 72.05
26 1 73.95
27 1 73.31
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Post Burn-In Test Results at 25°C
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DDS-108-01-A TANDEX TEST LABS
PN BFR391 POST BURN-IN,+25C,SEQ 18

TEST# 2 3 4 5

SYMBOL HFE  SAME ICBO IEBO

COND.1 5.00 V 2 500V 100V

COND.2 50.0mA
MAX LIMIT 150  1.000uA  1.000uA
MIN LIMIT 60

SER # BIN A A

5 1 97.80 97.80 69.00p 777.0p

6 _— _— _— _—

7 1 100.90 100.90 136.0p  772.0p

8 1 96.35  96.35 97.00p  812.0p

9 1 100.90 100.90 41.00p  854.5p

10 1 97.77 97.77 163.0p  371.0p

11 1 102.60 102.60 134.0p  592.0p

12 1 100.80 100.80 788.5p  330.0p

13 1 102.00 102.00 63.00p  832.0p

14 1 96.58 96.58  206.0p  103.7p

15 1 96.76 96.76  121.0p  808.0p

16 1 99.64 99.64 19.00p 810.5p

17 1 10130  101.30  19.00p  928.5p

18 1 10130 10130 155.0p  615.0p

19 1 104.00 104.00 123.0p  792.0p

20 1 96.48 96.48  239.0p  659.0p

21 1 101.10 101.10  76.00p  981.5p

22 1 97.21 9721 54.00p 836.0p

23 1 101.30 101.30 97.00p  883.0p

24 1 99.72 99.72  151.0p  766.5p

25 1 97.98 97.98  22.00p  860.0p

26 1 10150 101.50 26.00p  218.9p

27 1 98.56 9856 1350p  826.2p

11/9/2020
file:DDS-108-01-A3
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DDS-108-01-A TANDEX TEST LABS 11/10/2020

PN BFR391 POST BURN-IN,+125C,SEQ 18 file:DDS-108-01-A3

TEST# 2

SYMBOL ICBO

COND.1 5.00 V
COND.2

MAX LIMIT 1.000uA
MIN LIMIT

SER # BIN A

5 1 4165p

6 _—

7 1 101.0p

8 1 134.0p

9 1 107.0p

10 1  182.0p

11 1 193.0p

12 1 2450p

13 1 317.0p

14 1 198.0p

15 1 181.0p

16 1 146.0p

17 1 423.0p

18 1 220.0p

19 1 135.0p

20 1 392.0p

21 1 101.0p

22 1 109.0p

23 1 218.0p

24 1 308.0p

25 1 209.0p

26 1  445.0p

27 1 127.0p
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DDS-108-01-A

TANDEX TEST LABS

11/9/2020

PN BFR391 POST BURN-IN,DELTA,SEQ 18 file:DDS-108-01-A3
POST HTRB POST BURN-IN
NO. T# ITEM (TP 1) (TP 2) DELTA  DELTA %
5 2 HFE 97.84 97.80 -39.99m -0.04 %
4 ICBO 56.00pA 69.00pA 13.00p 2321 %
5 IEBO 757.5pA 777.0pA 19.50p 2.57 %
6 2 HFE
4 ICBO
5 IEBO
7 2 HFE 101.10 100.90 -200.0m -0.20 %
4 ICBO 370.0pA 136.0pA 234.0p  -63.24 %F
5 IEBO 736.0pA 772.0pA 36.00p 4.89 %
8 2 HFE 96.59 96.35 -240.0m -0.25 %
4 ICBO 90.00pA 97.00pA 7.000p 7.78 %
5 IEBO 703.0pA 812.0pA 109.0p 15.50 %
9 2 HFE 101.00 100.90 -100.0m -0.10 %
4 ICBO 383.0pA 41.00pA 3420p  -89.30 % F
5 IEBO 592.0pA 854.5pA 2625p  44.34 %
10 2 HFE 97.86 97.77 -90.00m -0.09 %
4 ICBO 57.00pA 163.0pA 106.0p  185.96 % F
5 IEBO 820.2pA 371.0pA -4492p  -BATT %F
11 2 HFE 102.90 102.60 -300.0m -0.29 %
4 ICBO 29.00pA 134.0pA 105.0p  362.07 % F
5 IEBO 700.4pA 592.0pA -108.4p  -15.48 %
12 2 HFE 101.10 100.80 -300.0m -0.30 %
4 ICBO 567.0pA 788.5pA 221.5p 39.07 %
5 IEBO 964.7pA 330.0pA -634.7p  -65.79 % F
13 2 HFE 102.30 102.00 -300.0m -0.29 %
4 ICBO 411.0pA 63.00pA -3480p  -84.67 %F
5 IEBO 515.0pA 832.0pA 317.0p  61.55%
14 2 HFE 96.88 96.58 -300.0m -0.31 %
4 ICBO 122.0pA 206.0pA 84.00p  68.85%
5 IEBO 729.0pA 103.7pA 6253p  -85.78 % F
15 2 HFE 96.91 96.76 -150.0m -0.15 %
4 ICBO 255.0pA 121.0pA -134.0p  -52.55 % F
5 IEBO 719.0pA 808.0pA 89.00p 12.38 %
16 2 HFE 99.86 99.64 -220.0m -0.22 %
4 ICBO 37.00pA 19.00pA -18.00p  -48.65 %



DDS-108-01-A
PN BFR391

17
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25

26
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£ AN AN AN

AN

AN AN AN £ AN

a s~ N

IEBO

HFE
ICBO
IEBO

HFE
ICBO
IEBO

HFE
ICBO
IEBO

HFE
ICBO
IEBO

HFE
ICBO
IEBO

HFE
ICBO
IEBO

HFE
ICBO
IEBO

HFE
ICBO
IEBO

HFE
ICBO
IEBO

HFE
ICBO
IEBO

HFE
ICBO
IEBO

TANDEX TEST LABS

POST BURN-IN,DELTA,SEQ 18

939.0pA

101.50
22.00pA
926.0pA

101.70
151.0pA
838.5pA

104.10
22.00pA
977.0pA

96.74
348.0pA
653.0pA

101.20
65.00pA
734.2pA

97.35
156.0pA
885.0pA

101.40
312.0pA
776.5pA

99.84
181.0pA
457 1pA

98.01
79.00pA
868.5pA

101.50
53.00pA
931.2pA

98.63
74.00pA
928.5pA

810.5pA

101.30
19.00pA
928.5pA

101.30
155.0pA
615.0pA

104.00
123.0pA
792.0pA

96.48
239.0pA
659.0pA

101.10
76.00pA
981.5pA

97.21
54.00pA
836.0pA

101.30
97.00pA
883.0pA

99.72
151.0pA
766.5pA

97.98
22.00pA
860.0pA

101.50
26.00pA
218.9pA

98.56
135.0pA
826.2pA

-128.5p

-200.0m
-3.000p
2.500p

-400.0m
4.000p
-223.5p

-100.0m
101.0p
-185.0p

-260.0m
-109.0p
6.000p

-100.0m
11.00p
247 .3p

-140.0m
-102.0p
-49.00p

-100.0m
-215.0p
106.5p

-120.0m
-30.00p
309.4p

-30.01m
-57.00p
-8.500p

0.00
-27.00p
-712.3p

-70.00m
61.00p
-102.3p

11/9/2020
file:DDS-108-01-A3

-13.68 %

-0.20 %
-13.64 %
0.27 %

-0.39 %
2.65 %
-26.65 %

-0.10 %
459.09 % F
-18.94 %

-0.27 %
-31.32 %
0.92 %

-0.10 %
16.92 %
33.68 %

-0.14 %
-65.38 % F
-5.54 %

-0.10 %
-68.91 % F
13.72 %

-0.12 %
-16.57 %
67.69 %

-0.03 %
1215 %F
-0.98 %

0.00 %
-50.94 % F
-76.49 % F

-0.07 %
82.43 %
-11.02 %
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DDS-108-01-A TANDEX TEST LABS 12/23/2020

PN BFR391 POST SSL,-55C,SEQ 20 file:DDS-108-01-A3
TEST# 2
SYMBOL HFE
COND.1 5.00V
COND.2 50.0mA
MAX LIMIT 150
MIN LIMIT 60
SER# BIN
5 1 74.41
6 —
7 1 72.80
8 1 72.07
9 1 78.69
10 1 75.86
11 1 78.53
12 1 77.58
13 1 77.71
14 1 75.16
15 1 75.05
16 1 78.26
17 1 78.92
18 1 77.10
19 1 78.15
20 1 74.07
217 1 78.57
22 1 75.61
23 1 78.07
24 1 76.63
25 1 75.88
26 1 77.95
27 1 76.49
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DDS-108-01-A TANDEX TEST LABS 12/23/2020

26
27

100.90 100.90 74.00p 618.2p
97.92 97.92 33.00p 864.0p

PN BFR391 POST SSL,+25C,SEQ 20 file:DDS-108-01-A3
TEST# 2 3 4 5
SYMBOL HFE SAME ICBO IEBO
COND.1 5.00V 2 5.00V 1.00V
COND.2 50.0mA
MAX LIMIT 150 1.000uA  1.000uA
MIN LIMIT 60
SER# BIN A A
5 1 96.50 96.50 197.0p 566.0p
6 — — — —
7 1 100.60 100.60 12.00p 880.0p
8 1 95.98 95.98 135.0p 727.5p
9 1 100.50 100.50 85.00p 718.0p
10 1 97.42 97.42 83.00p 821.5p
11 1 102.20 102.20 75.00p 776.0p
12 1 100.60 100.60 60.00p 791.0p
13 1 101.70 101.70 148.0p 774.0p
14 1 96.20 96.20 16.00p 530.0p
15 1 96.33 96.33 136.0p 757.5p
16 1 99.20 99.20 150.0p 833.0p
17 1 100.90 100.90 89.00p 764.7p
18 1 101.00 101.00 43.00p 668.1p
19 1 103.40 103.40 132.0p 144.8p
20 1 96.22 96.22 99.00p 794.0p
21 1 100.60 100.60 93.00p 768.0p
2 1 96.80 96.80 237.0p 166.7p
23 1 100.80 100.80 75.00p 774.2p
24 1 99.18 99.18 275.0p 423.0p
25 1 97.38 97.38 11.00p 749.5p
1
1
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DDS-108-01-A TANDEX TEST LABS 12/23/2020

PN BFR391 POST SSL,+125C,SEQ 20 file:DDS-108-01-A3

TEST# 2

SYMBOL ICBO

COND.1 5.00 V
COND.2

MAX LIMIT 1.000uA
MIN LIMIT

SER # BIN A

5 1 236.0p

6 _—

7 1 160.0p

8 1 376.0p

9 1 158.0p

10 1 210.0p

1 1 176.0p

12 1 316.0p

13 1 159.0p

14 1 207.0p

15 1  357.0p

16 1 143.0p

17 1 284.0p

18 1 2450p

19 1 162.0p

20 1 114.0p

21 1 256.0p

22 1 175.0p

23 1 214.0p

24 1 186.0p

25 1 105.0p

26 1 113.0p

27 1 367.0p
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DDS-108-01-A

TANDEX TEST LABS

12/23/2020

PN BFR391 POST SSL,DELTA,SEQ 20 file:DDS-108-01-A3
POST BURN-IN POST SSL
NO. T# ITEM (TP 2) (TP 3) DELTA  DELTA %
5 2 HFE 97.80 96.50 -1.30 -1.33 %
4 ICBO 69.00pA 197.0pA 1280p  185.51 % F
5 IEBO 777.0pA 566.0pA 211.0p  -27.16 %
6 2 HFE
4 ICBO
5 IEBO
7 2 HFE 100.90 100.60 -300.0m -0.30 %
4 ICBO 136.0pA 12.00pA -124.0p 9118 % F
5 IEBO 772.0pA 880.0pA 108.0p 13.99 %
8 2 HFE 96.35 95.98 -370.0m -0.38 %
4 ICBO 97.00pA 135.0pA 38.00p 39.18 %
5 IEBO 812.0pA 727.5pA -8450p  -10.41 %
9 2 HFE 100.90 100.50 -400.0m -0.40 %
4 ICBO 41.00pA 85.00pA 44.00p 107.32%F
5 IEBO 854.5pA 718.0pA -136.5p  -15.97 %
10 2 HFE 97.77 97.42 -350.0m -0.36 %
4 ICBO 163.0pA 83.00pA -80.00p  -49.08 %
5 IEBO 371.0pA 821.5pA 450.5p 12143 %F
11 2 HFE 102.60 102.20 -400.0m -0.39 %
4 ICBO 134.0pA 75.00pA -59.00p  -44.03 %
5 IEBO 592.0pA 776.0pA 184.0p 31.08 %
12 2 HFE 100.80 100.60 -200.0m -0.20 %
4 ICBO 788.5pA 60.00pA -7285p  -92.39 % F
5 IEBO 330.0pA 791.0pA 461.0p 139.70 % F
13 2 HFE 102.00 101.70 -300.0m -0.29 %
4 ICBO 63.00pA 148.0pA 85.00p 134.92 %F
5 IEBO 832.0pA 774.0pA -58.00p -6.97 %
14 2 HFE 96.58 96.20 -380.0m -0.39 %
4 ICBO 206.0pA 16.00pA -190.0p  -92.23 % F
5 IEBO 103.7pA 530.0pA 426.3p  411.09 % F
15 2 HFE 96.76 96.33 -430.0m -0.44 %
4 ICBO 121.0pA 136.0pA 15.00p 12.40 %
5 IEBO 808.0pA 757.5pA -50.50p 6.25 %
16 2 HFE 99.64 99.20 -440.0m -0.44 %
4 ICBO 19.00pA 150.0pA 131.0p  689.47 %F
5 IEBO 810.5pA 833.0pA 22.50p 2.78 %



DDS-108-01-A
PN BFR391

17

18

19

20

21

22

23

24

25

26

27

£ AN AN AN AN

AN

AN AN IN AN

a s~ N

HFE
ICBO
IEBO

HFE
ICBO
IEBO

HFE
ICBO
IEBO

HFE
ICBO
IEBO

HFE
ICBO
IEBO

HFE
ICBO
IEBO

HFE
ICBO
IEBO

HFE
ICBO
IEBO

HFE
ICBO
IEBO

HFE
ICBO
IEBO

HFE
ICBO
IEBO

TANDEX TEST LABS
POST SSL,DELTA,SEQ 20

101.30
19.00pA
928.5pA

101.30
155.0pA
615.0pA

104.00
123.0pA
792.0pA

96.48
239.0pA
659.0pA

101.10
76.00pA
981.5pA

97.21
54.00pA
836.0pA

101.30
97.00pA
883.0pA

99.72
151.0pA
766.5pA

97.98
22.00pA
860.0pA

101.50
26.00pA
218.9pA

98.56
135.0pA
826.2pA

100.90
89.00pA
764.7pA

101.00
43.00pA
668.1pA

103.40
132.0pA
144.8pA

96.22
99.00pA
794.0pA

100.60
93.00pA
768.0pA

96.80
237.0pA
166.7pA

100.80
75.00pA
774.2pA

99.18
275.0pA
423.0pA

97.38
11.00pA
749.5pA

100.90
74.00pA
618.2pA

97.92
33.00pA
864.0pA

-400.0m
70.00p
-163.8p

-300.0m
-112.0p
53.10p

-600.0m
9.000p
-647.2p

-260.0m
-140.0p
135.0p

-500.0m
17.00p
-213.5p

-410.0m
183.0p
-669.3p

-500.0m
-22.00p
-108.8p

-540.0m
124.0p
-343.5p

-600.0m
-11.00p
-110.5p

-600.0m
48.00p
399.3p

-640.0m
-102.0p
37.80p

12/23/2020
file:DDS-108-01-A3

-0.39 %
368.42 % F
-17.64 %

-0.30 %
-712.26 % F
8.63 %

-0.58 %
7.32 %
-81.72 % F

-0.27 %
-58.58 % F
20.49 %

-0.49 %
2237 %
-21.75 %

-0.42 %
338.89 % F
-80.06 % F

-0.49 %
-22.68 %
-12.32 %

-0.54 %
82.12 %
-44.81 %

-0.61 %
-50.00 %
-12.85 %

-0.59 %
184.62 % F
182.41 % F

-0.65 %
-75.56 % F
4.58 %



@ MIL-PRF-38534 CLASS K DATAPACK

Post Seal Dynamic Test Results at 25°C

www.siliconsupplies.com

@


http://www.siliconsupplies.com

19-Aug-2020
Preliminary BFR391 RF Data

Serial No. f; (GHz) Gp (dB) 1 GHz  Noise Figure (dB)
1 14.9 16.8 2.1
2 14.9 16.8 2.1
3 14.6 16.8 2.1
4 14.8 16.7 2.1
5 14.9 16.9 2.1
6 14.8 16.8 2.1
7 14.8 16.8 2.1
8 14.8 16.8 2.1
9 14.8 16.7 2.1
10 14.8 16.8 2.1

Notes:

. f; testing performed on 8/18/2020.
. fr and G, performed with Vce=5V, Ic=50 mA.
. fr=h,, at 2 GHz * 2 GHz.

. NF performed with Vce=5V, Ic=50 mA. Performed on 8/10/2020.
. fr minimum = 13 GHz, so all parts passed.

. Gp typical is 17.5 dB (no limits)

. NF maximum is 1.8 dB, so all parts failed (expected in the un-matched fixture).

N oo o WON R
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BFR391 RF Test Data
12 Oct 2020-09:37:53
S. White

S/N Gy (dB),1GHz fT (GHz) Noise Figure (dB)

5 16.9 15.8 2.1
7 16.8 15.8 2.0
8 16.9 15.6 2.1
9 16.8 15.8 2.0
10 16.9 15.8 2.1
11 16.9 15.8 2.1
12 16.9 15.9 2.1
13 16.8 15.8 2.1
14 16.9 15.8 2.1
15 16.8 15.8 2.0
16 16.8 15.5 2.1
17 16.9 15.9 2.1
18 16.9 15.6 2.1
19 16.9 15.7 2.1
20 16.9 15.8 2.1
21 16.9 15.8 2.1
22 16.8 15.7 2.1
23 16.9 15.8 2.1
24 16.8 15.7 2.1
25 16.9 15.8 2.1
26 16.9 15.9 2.1
27 16.8 15.3 2.1

NF reading expected due to the un-matched test fixture.
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BFR391 Post-HTRB RF Test Data
29 Oct 2020-09:37:53
S. White

S/N Gy (dB),1GHz fT (GHz) Noise Figure (dB)

5 16.9 15.2 2.1
7 16.8 15.1 2.1
8 16.8 15.1 2.1
9 16.8 15.1 2.1
10 16.8 15.1 2.1
11 16.8 15.1 2.1
12 16.9 15.1 2.1
13 16.7 15.0 2.1
14 16.8 15.1 2.1
15 16.8 15.0 2.1
16 16.8 14.9 2.1
17 16.9 15.2 2.1
18 16.8 15.0 2.1
19 16.9 15.1 2.1
20 16.9 15.0 2.1
21 16.9 15.2 2.1
22 16.8 15.1 2.1
23 16.9 15.1 2.1
24 16.8 15.0 2.1
25 16.9 15.1 2.1
26 16.9 15.2 2.1
27 16.8 14.6 2.1

NF reading expected due to the un-matched test fixture.
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BFR391 Post-Burn-In RF Test Data
09 Nov 2020-09:28:38
S. White

S/N Gy (dB),1GHz fT (GHz) Noise Figure (dB)

5 16.9 16.3 2.1
7 16.8 16.1 2.1
8 16.8 16.1 2.1
9 16.8 16.2 2.1
10 16.9 16.1 2.1
11 16.9 15.9 2.1
12 16.9 16.0 2.1
13 16.8 16.0 2.1
14 16.8 15.9 2.1
15 16.8 16.1 2.1
16 16.8 15.8 2.1
17 16.9 16.2 2.0
18 16.8 16.1 2.1
19 16.9 16.1 2.1
20 16.9 16.0 2.1
21 16.9 16.2 2.1
22 16.8 16.1 2.1
23 16.8 16.1 2.1
24 16.9 16.0 2.1
25 16.9 16.2 2.1
26 16.8 16.2 2.1
27 16.8 15.6 2.1

NF reading expected due to the un-matched test fixture.
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BFR391 Post-Life Test RF Test Data
04-Jan-21
S. White

S/N Gy (dB),1GHz fT (GHz) Noise Figure (dB)

5 16.9 15.6 2.1
7 16.9 16.0 2.1
8 16.9 15.9 2.1
9 16.9 15.9 2.1
10 16.9 15.9 2.1
11 16.9 15.8 2.1
12 16.9 16.1 2.1
13 16.8 15.7 2.1
14 16.9 16.0 2.1
15 16.9 16.1 2.1
16 16.9 15.6 2.1
17 16.9 16.1 2.1
18 16.9 16.0 2.1
19 16.9 15.8 2.1
20 16.9 15.9 2.1
21 16.9 16.1 2.1
22 16.9 15.9 2.1
23 16.9 15.9 2.1
24 16.8 15.9 2.1
25 16.9 15.9 2.1
26 16.9 16.0 2.1
27 16.9 15.5 2.1

NF reading expected due to the un-matched test fixture.
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Sample Details:-

Customer P.O: #55688
Manufacturer: Silicon Supplies
Lot No: 12113767, W-5

Log: 5360

Data Code: 3/21

Analysis

The dice were tested IAW the requirements of MIL-STD-883K, Method 5007.8 (Wafer Lot
Acceptance Test). An additional requirement of testing IAW MIL-PRF-38534L, Para C.3.3.6 was
confirmed by the customer. These standards & specifications refer to MIL-STD-750-2A, Method
2077.5 for SEM analysis of dice of this type.

a) Detailed surface examination
b) Optical inspection

c) SEM

d) Material analysis

e) Technology and description

Summary

a)
- No evidence of scratching present.
- Evidence of mechanical damage was seen on all sample die examined.
- No cracking or corrosion was identified.
- No process related faults were identified.

b) An electronic record was made of the inspection and the images are presented in this report.
c) EDX analysis confirmed the materials identified in the manufacturer’s datasheet. .
d) The die analysed are 16.5GHz fT Wideband NPN chips with Aluminium

“front side” bond pads & metallisation, and Gold “backside” metallisation.

Conclusion

e A batch related fault was identified on all dice during initial inspection & SEM analysis.
Tooling marks were present on the Emitter bond pad edge of all dice. However, MIL-STD-
750-2A, Method 2077.5, Para 3.7 Accept/reject criteria confirms “Rejection of dice shall be
based upon batch process oriented defects. Rejection shall not be based upon
workmanship and other type defects such as scratches, smeared metallization, or tooling
marks.” Therefore all damage seen is considered acceptable.

e The construction of the BFR391 dice manufactured by Silicon Supplies; was found not to
conform to the manufacturer’s datasheet due to the bond pad dimensions being ~5-15um
less than the allowed tolerance. However, all other measurements & results were
satisfactory.

The 16 die submitted for constructional analysis; (part no; BFR391, lot no; 12113767, W-5)
were found to be satisfactory.

The photographic plates contained within this report represent examples of typical, or, where
applicable, worst case views of the samples under analysis.
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Detailed Surface Examination/Optical Inspection

All the die were optically inspected using a high powered microscope with magnification up to x400,
inspection was carried out at magnifications between 100x and 400x.

Test/Analysis Result
Integrity See comments
Scratching No scratching seen
. Contamination No contamination seen
Die surface - -
Corrosion No corrosion seen
Cracking No cracking seen
Voiding No voiding seen
Glassivation Material Silicgn Nitride
Integrity Satisfactory
Die Identification N/A

Comments: Damage to the Emitter bond pad edge was observed on all dice. However, MIL-STD-
750-2A, Method 2077.5, Para 3.7 Accept/reject criteria confirms “Rejection of dice shall be based
upon batch process oriented defects. Rejection shall not be based upon workmanship and other type

defects such as scratches, smeared metallization, or tooling marks.” Therefore all damage seen is
considered acceptable.

External Visual Inspection

Plate 1 Initial Optical Inspection

Magnification X200 Overall view of die

Serial No 1 Disturbed perimeter of Emitter bond pad observed, this is acceptable IAW MIL-STD-750-
) 2A, Method 2077.5, Para 3.7




ELECTRON

DIE CONSTRUCTIONAL ANALYSIS REPORT

SPUR REPORT NUMBER:

L.2010.4259 PART NUMBER: BFR391 Page: 4 of 16

External Visual Inspection (Cont.)

Plate 2 Initial Optical Inspection

Magnification X200 Overall view of die

Serial No 5 Disturbed perimeter of Emitter bond pad observed, this is acceptable IAW MIL-STD-750-
) 2A, Method 2077.5, Para 3.7

Plate 3 Initial Optical Inspection
Magnification X400 Detailed view of die topography
Serial No 3 Disturbed perimeter of Emitter bond pad observed, this is acceptable IAW MIL-STD-

750-2A, Method 2077.5, Para 3.7
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SEM Inspection

¢ A SEM inspection was carried out on the die topography.

e The calibrated measurement facility of the SEM was used to confirm the dimensions IAW the
manufacturer’'s datasheet.

e 2 dice was prepared for microsection by potting in a slow thermosetting epoxy resin and sectioned to a
point approximately half way through the die (to confirm construction of metallisation) & to a point
approximately half way through the Emitter bond pad, respectively.

e The EDX facility of the SEM was used for material analysis.

Results of SEM Inspection

S/no and Results
Inspection Criteria

1-16

Oxide steps - oxide steps are defined as metallisation on all four
directional edges of every type of oxide step. The metallisation
shall be unacceptable if thinning and one or more defects such
as voids, separations, notches, cracks, depressions, or tunnels Pass
reduce the cross sectional area of the metal at the directional
edge to less than 50% of the metal cross sectional area on either
side of the directional edge.

General metallisation - general metallisation is defined as
metallisation at all locations except at oxide steps, and shall
include metallisation (stripes) in the actual contact window

regions. Any metallisation pulling or lifting (lack of adhesion) Pass
shall be unacceptable.

General metallisation - any defects such as voids which reduce

the cross sectional of the metallisation (stripe) by more than Pass

50% shall be unacceptable.

Table of Results for Measurements and Material Analysis

Manufacturer’s Actual Material
Datasheet Measurement

Width 350um (unsawn) 311um
Die Length 350um (unsawn) 302pm Silicon

Thickness 150 (+20) um 145pum
Emitter Bond Width 65um 60um
Pad Length 210pum 195um Aluminium
Base Bond Pad 65um 60um
Glassivation Thickness** 0.6um 816nm Sg;ﬁggnNgQ%i/
Metallisation Thickness 0.6pum 1.04pm Aluminium
Backing Metallisation Thickness** 0.6um 913nm Gold

Notes** No information regarding minimum glassivation thickness is available in the die datasheet.
Minimum thickness of glassivation is measured with reference to MIL-PRF-38535, Para A.3.5.8.

The Base & Emitter bond pad dimensions are 5-15um less than specified in the datasheet. However, all
other results were satisfactory.
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SEM Inspection (Cont.)

Magnification: 1 x

Plate 4 SEM Inspection
Magnification X280 Overall view of die
Serial No 2 Disturbed perimeter of Emitter bond pad observed, this is acceptable IAW MIL-STD-

750-2A, Method 2077.5, Para 3.7

Magnification: 1 x

Plate 5 SEM Inspection
Magnification X550 General metallisation overview
Serial No 4 Disturbed perimeter of Emitter bond pad observed, this is acceptable IAW MIL-STD-

750-2A, Method 2077.5, Para 3.7




SPUR "
ELECTRON

DIE CONSTRUCTIONAL ANALYSIS REPORT

SPUR REPORT NUMBER:

L.2010.4259 PART NUMBER: BFR391 Page: 7 of 16

SEM Inspection (Cont.)

Magnificstion: 1 x

Plate 6 SEM Inspection
Magnification X1.10k | Detailed view of metallisation
Serial No. 3 Pre-glassivation removal
: PHOTO= 0
!
Spur Electron Limited
Magnificstion: 1 x
Plate 7 SEM Inspection
Magnification X1.10k Detailed view of metallisation
Serial No. 8 Post-glassivation removal,
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SEM Analysis (Cont.)

Magnification: 1 x

Plate 8 SEM Inspection
Magnification X2.40k | Detailed view of metallisation
Serial No. 1 Pre-glassivation removal

Spur Elect

Magnification: 1x

EHT= 20.0 KV HD= 27 mm
0.0ym m—m———
tron

HAG= X 2.40 K PHOTO= 0

Plate 9 SEM Inspection
Magnification X2.40k Detailed view of metallisation
Serial No. 8 Post-glassivation removal
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Msgnification: 1 x

Plate 10 SEM Inspection
Magnification X1.20k | Overall view of damage to bond pad edge
Serial No 6 Disturbed perimeter of Emitter bond pad observed, this is acceptable IAW MIL-STD-

750-2A, Method 2077.5, Para 3.7

Magnification: 1 x

Plate 11 SEM Inspection
Magnification X1.80k Detailed view of damage to bond pad edge
Serial No 6 Disturbed perimeter of Emitter bond pad observed, this is acceptable IAW MIL-STD-

750-2A, Method 2077.5, Para 3.7
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SEM Analysis (Cont.)

e —— Rl et it —

Magnificstion: 1 x

Plate 12 SEM Inspection
Magnification X3.40k | Showing measurement of thinnest metallisation track
Serial No. 4 Width of thinnest metallisation track is ~2um
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EDX elemental trace of bond pad showing Aluminium,
background traces of Silicon, Titanium & Silver (Silver due
to sample preparation)

Distance = 59

Showing measurement of Base bond pad

Plate 13 SEM Inspection

Magnification X1.10k | Showing Base bond pad measurement of ~60um

. EDX of bond pad showing Aluminium, background traces of Silicon & Titanium (Silver
Serial No. 6 .
due to sample preparation)




Bl ECTRON DIE CONSTRUCTIONAL ANALYSIS REPORT

SPUR REPORT NUMBER: L.2010.4259 PART NUMBER: BFR391 Page: 11 of 16

SEM Analysis (Cont.)

' howing length measurement of Emitter bond pad howing width measurement of Emitter bond pad

Plate 14 SEM Inspection
Magnification X550 Showing Emitter bond pad measurement
Serial No. 5 Length= 195um & Width=60.3um

Showing length measurement of die 7 Showing width measurement of die

Plate 15 SEM Inspection
Magnification X240 Showing measurement of the die
Serial No. 5 Length=302um & Width=311pym
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SEM Analysis (Cont.)

Magnificstion: 1 x

mm MAG=

Plate 16 SEM Inspection
Magnification X280 Showing the die backing metallisation
Serial No. 7 Silicon debris observed on die backing surface

Detail view of the backing metallisation

EDX elemental trace of die backing showing Gold, showing
background traces of Silicon & Silver (Silver due to sample
preparation)

Plate 17 SEM Inspection
Magnification X1.50k | Showing die backing metallisation
Serial No 7 EDX of die backing metallisation showing Gold, background traces of Silicon & Silver

(Silver due to sample preparation)
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SEM Analysis (Cont.)
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Elemental trace of metallisation showing Aluminium

iy Vo= 50 N st 18 P e S

Elemental trace of glassivation showing Silicon Nitride

Plate 18 EDX Analysis
Magnification - Showing elemental traces for metallisation & glassivation
Serial No. - Silver (Ag) trace observed due to sample preparation
Wagnification: A x
Plate 19 Microsection Analysis
Magnification X340 Showing overall of die in microsection
Serial No. 10 Showing die thickness of 140pum
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SEM Analysis (Cont.)

Magnification: 1 x

Plate 20 Microsection Analysis
Magnification X18.0k | Showing single metallisation layer (M1) covered by glassivation layer (G1)
Serial No. 10 Glassivation (G1) thickness of 816nm

IMagnification: 1 x
Plate 21 Microsection Analysis
Magnification X18.0k Showing single metallisation layer (M1) covered by glassivation layer (G1)
Serial No. 10 Metallisation (M1) thickness of 1.04pum
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SEM Analysis (Cont.)

Magnificstion: 1 x

Plate 22 Microsection Analysis
Magnification X12.0k | Showing bond pad Aluminium metallisation thickness
Serial No. 10 Metallisation thickness of 816nm
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Magnification: 1 x

Plate 23 Microsection Analysis

Magnification X12.0k Sh(_)wmg bo_nd pad _passwatlon thickness, damage to upper bond pad edge caused
during chemical etching

Serial No. 10 Passivation thickness of 934nm
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SEM Analysis (Cont.)

Showing passivation layer Showing passivation layer

Plate 24 Microsection Analysis
Magnification X14.0k | Showing passivation layers
Serial No. 10 Passivation thickness =903nm & 1.33um

Magnificstion: 1 x

Plate 25 Microsection Analysis

Magnification %13.0k Showing gold baclgng meta'llllsatlon'layer. Dark line in image is separation from the epoxy
mould caused during chemical etching

Serial No. 10 Gold backing metallisation layer thickness of 777nm






