ﬁ— TN0985
’I ife.augmented Application note

“Class S equivalent” for CMOS4000B and 54HCMOS series

Introduction

This document provides detailed information on the STMicroelectronics® “Class S
equivalent” qualification and manufacturing flow. This flow was developed to ease the use of
the ST ESCC 9000 qualified CMOS4000 and 54HCMOS parts by customers requiring the
MIL-STD-883 TM5005 Class S quality level.
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Reference documents

MIL-STD-883 TM5004/TM5005

ESCC 9000: Generic specification for integrated circuits, monolithic, hermetically
sealed.

ESCC 22900: Total dose steady-state irradiation test method

ADCS 0038618: Dedicated irradiation test flow for CMOS family
ADCS 0043082: Dedicated irradiation test flow for HCMOS to 50 krad
ESCC specifications for each device, as listed in the ESCC QPL

Aerospace report TOR-2006(8583)-5236: TECHNICAL REQUIREMENTS FOR
ELECTRONIC PARTS, MATERIALS, AND PROCESSES USED IN SPACE AND
LAUNCH VEHICLES.

MIL-STD-883 test method standard microcircuits
HCC40xxx, HCC45xxx: Rad-hard, high voltage, CMOS logic series datasheet

M54HCxxx, M54HCTxxx: Rad-hard high speed 2 to 6 volt CMOS logic series
datasheet
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2 Procedure

The “Class S equivalent” qualification and manufacturing flow proposed by
STMicroelectronics is based on the ESCC 9000 assembly, test, and quality conformance
inspection (QCI) flows. Specific additional tests were performed to align the ESCC flow to
the Class S requirements. The reference document, TOR-2006(8583)-5236 Revision A,
Appendix C, provides details on the “Alternate QCI Test and Sampling Plan”.

Table 1 through to Table 4 present the “Class S equivalent” flow in the far right columns.
Table 1 shows the “screening test comparison”: “Class S” and “ESCC 9000 flow chart F3".
Table 2, Table 3, and Table 4 show the “QCI comparison”: “Group A/B/D tests for Class S”
and “ESCC 9000”.

Figure 1 describes all the steps of the “Class S equivalent” screening flow.

Figure 2 describes the QCI flow which was applied with reference to the ESCC 9000 QCI
(chart F4 subgroup 1, 2, and 3) and additional tests.

2.1 Screening flow

Table 1. Comparison between Class S, ESCC 9000 flow chart F3, and ST “Class S equivalent”

flow
Screening test comparison
Screen ST “Class S equivalent” flow
Class S ESCC 9000 flow chart F3

Wafer lot 883 TM5007 Process monitoring review according to ST sPC rules + SEM®) per
acceptance ESCC 21400 + total dose radiation testing (if applicable) ESCC 22900
Non
destructive 883 TM2023 In process destructive test under SPC control 883 TM2011
bond pull
Internal visual | 883 TM2010 cond. A ESCC 20400 and 2049000 883 TM2010 cond. A 100 %
ts);it;hzatlon 883 TM1008, 24 hours at maximum storage temperature rating.
Temperature 883 TM1010 cond. C
cycling
Constant

. 883 TM2001 cond. E 883 TM2001 cond. E
acceleration

Not performed

Visual As per 883 TM2001 cond. E
inspection
PIND®) 883 TM2020 cond. A
Serialization Required
Pre bgrn-ln Per applicable Per applicable ESCC detailed Per applicable ESCC detailed
electrical @) e e (5)

SMD specification specification
measurements
4/32 DoclD024294 Rev 4 Kys
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Table 1. Comparison between Class S, ESCC 9000 flow chart F3, and ST “Class S equivalent” flow

(continued)

Screening test comparison

Screen ST “Class S equivalent” flow
Class S ESCC 9000 flow chart F3
883 TM1015 240
Burn-in test | hours at 125 °C per | 883 TM1015 240 hours at 125 °C(®) 883 TM112051§§(47§)(6'}°WS at
minute
Interim . . . . .
. Per applicable SMD, Per applicable ESCC detailed Per applicable ESCC detailed
electrical : e . i ) (5)
with deltas specification with deltas specification with deltas
measurements

Reverse bias
burn-in

883 TM1015 72
hours at 150 °C

883 TM1015 cond. A 72 hours
NMOS®)+72 hours PMOS®) at
125 °C

883 TM1015 cond. A 72 hours
NMOS+72 hours PMOS at 125 °C(7)

Final electrical
tests at room

Per applicable SMD,

Per applicable ESCC detailed

Per applicable ESCC detailed

with deltas specification with deltas specification with deltas(®
temperature
(10) o/ Wi 0
PDA . 5% W.Ith 3 A;.max. 5 % applied at the end of screening flow
calculation functional failure

Final electrical
test of three

Static, dynamic, and AC's

Static, dynamic, and Ac's(!M

TM2009

temperatures
Seal (fine and 883 TM1014
gross)
Radiographic 883 TM2012 Not performed 883 TM2012
(12) ESA # 20500, 205900, and 883
External visual 883 TM2009 ESAT# 20500, 205900, and 883 TM2009 paragraph 3.3.6(b) and

3.3.7(A)

Solderability

883 TM2003 (five parts, all leads)

1. SPC =tool which ensures that the precision machined components manufactured for the aerospace and defense industries
meet customer requirements.

© ©® N o g~ N

SEM = scanning electron microscope
PIND = particle impact noise detection
SMD = standard microcircuit drawing
With functional test at Vo = 20 V for CMOS4000B devices. See Table 6 for delta.
Burn-in is done after reverse bias burn-in.

Performed at V¢ = 20 V for CMOS4000B devices.

NMOS = NMOS logic
PMOS = PMOS logic

10. PDA = percent defective allowable

11. At 25 °C: static, functional and switching tests. At +125 °C and -55 °C: static and functional tests.

12. ESA = European space agency

3
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Table 2. Comparison between Group A tests for Class S, ESCC 9000, and ST “Class S
equivalent” flow

QCI comparison

ST “Class S equivalent” flow

Group A electrical tests for Class S ESCC 9000

Subgroup 1: static at 25 °C

Subgroup 2:

static at T max.

Subgroup 3:

static at T min.

Subgroup 4:

dynamic at 25 °C

Subgroup 5:

dynamic at T max.

Subgroup 6:

dynamic at T min.

Subgroup 7:

functional at 25 °C

Subgroup 8:

functional at T max.

Subgroup 9:

functional at T min.

Subgroup 10: switching at 25 °C

Subgroup 11: switching at T max.

Subgroup 12: switching at T min.

Not performed

Table 3. Comparison between Group B tests for Class S, ESCC 9000, and ST “Class S equivalent”

flow
QCl comparison ST “Class S equivalent”
Group B tests for Class S ESCC 9000 flow
Test
Test Test Pass Test Pass erformed Test Pass
method criteria method criteria P during method criteria
. Chart F2

Srl:bs'il:[ 883 20 diiﬁg | 30 (ifailure, | before ditsaﬁg | 30 G tailure,
physica TM2016 I 100 % check) | screening e 100 % check)
dimensions specification (chart F3) specification
Sub. 1b:
. 883 Not 883
|nternql gas T™M1018 3/0 or 5/1 performed T™M1018 3/0 or 5/1
analysis
rse‘;ti’ééi;e I 200 ESCC 150 ChartF4 | Not done as laser marking

TM2015 24800 subgroup 2 was applied
solvents
6/32 DoclD024294 Rev 4 Kys
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Table 3. Comparison between Group B tests for Class S, ESCC 9000, and ST “Class S equivalent”
flow (continued)

QCI comparison

ST “Class S equivalent”

Group B tests for Class S ESCC 9000 flow
Test Test Pass Test Pass erIgrsr:\e d Test Pass
method criteria method criteria P . method criteria
during
Sub. 20: 883 ESCC ESCC
visual and TM2013 2/0 20400 + 5/0 20400 + 3/0
. and 2014 2049000 2049000
mechanical
Sub. 2c: . Chart F4 Three
883 883 Two devices 883 .
bond TM2011 22/0 TM2011 allwires/o | SUPIOUP3 | qyipgqq | devicesall
strength wires/0
883
Sub. 2d: 883 883
die shear | 1M20190r 3/0 TM2019 210 TM2019
2027 3/0
Sub. 3: 883 883 883
solderability | TM2003 22/0 TM2003 5/0 ChartF3 1 1p12003
Five devices
Sub. 4a: 883 883 minimum Chart F4 883 Two devices
lead integrity | TM2004 TM2004 B2 | three leads subgroup 3 | TM2004 B2 | all leads/0
by device/0
:::I'(‘fliﬁ; 883 Not
and gross) TM1014 Not performed
performed
Sub. 4c: 883 Not
lid torque TM2024 performed
45/0
Sub. Sa: 883 ESCC Chart F4 ESCC
endpoint detailed detailed 22/0
. TM1005 e subgroup 2 I
electrical specification specification
Sub. 5b: 883 883 883
steady state | TM1005 TM1005 15/0 TM1005 22/0("
life 1000 hours 2000 hours 2000 hours
Sub. 5c: ESCC ESCC
endpoint detailed Chart F4 detailed 22/0
. I subgroup 2 I
electrical specification specification
Kys DoclD024294 Rev 4 7132
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Table 3. Comparison between Group B tests for Class S, ESCC 9000, and ST “Class S equivalent”
flow (continued)

QCI comparison

ST “Class S equivalent”

Group B tests for Class S ESCC 9000 flow
Test Test Pass Test Pass erIgrsr:\e d Test Pass
method criteria method criteria P . method criteria
during
Sub. 6a: ESCC ESCC
endpoint detailed 15/0 Chart F4 detailed
. e subgroup 1 e
electrical specification specification
. 883 883
P cond. C, performed cond. C 100
cycle
100 cycles cycles
Sub. 6¢: 883 883
constant TM2001 15/0 883 TM2001 4/0
. TM2001 E
acceleration cond. E cond. E
Sub. (fii:e 883 883 150 Chart F4 883
TM1014 TM1014 subgroup 1 TM1014
and gross)
Sub. 6e: ESCC ESCC
endpoint detailed detailed
electrical specification specification

1. Performed on each line item order

Table 4. Comparison between Group D tests for Class S, ESCC 9000, and ST “Class S equivalent”

flow
QCl comparison ST “Class S equivalent”
Group D tests for Class S ESCC 9000 flow
Test Test Pass Test Pass er-frgrsr:\e d Test Pass
method criteria method criteria P . method criteria
during
Sub. 1: 883 ESCC 3/0 (if failure CS;E:;Z ESCC 3/0 (if failure
physical 15/0 detailed 100 % . detailed 100 %
dimensions TM2016 specification check) screening specification check)
(chart F3)
Sub. 2a: Five devices
Iead- ’ 883 883TM2004 | minimum Chart F4
. . TM2004 B2 three leads subgroup 3
integrity .
by device/0
45/0 leads N Done in group B
. ot

S::I' (?igé 883 performed

TM1014 after lead
and gross) . .

integrity

8/32 DoclD024294 Rev 4 Kys
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Table 4. Comparison between Group D tests for Class S, ESCC 9000, and ST “Class S equivalent”
flow (continued)

QCI comparison

ST “Class S equivalent”

Group D tests for Class S ESCC 9000 flow
Test Test Pass Test Pass er-frgrsr:\e d Test Pass
method criteria method criteria P . method criteria
during
;:?hfl“ 883 883 15/0 Chart F4 883 50
TM1011 TM1011 C subgroup 1 TM1011 C
shock
tsel:w:)' sgture 883 Not Done in group B
P TM1010 performed group
cycle
i‘;ﬁ’stife 883 883 883
. TM1004 TM1004 TM1004
resistance
Sub. 3d: 883 ESCC ESCC
visual TM1004 20400 + 20400 +
examination | and 1010 2049000 2049000
Sub. 3e:
i 883 15/0 883
seal (fine T™1014 883 TM1014 T™1014
and gross)
Sub. 3f: ESCC ESCC
endpoint detailed 15/0 detailed 5/0
electrical specification ChartF4 | specification
subgroup 1
mechanical | - 883 83 83
TM2002 TM2002 B TM2002B
shock
Sub. 4b: 883 883 883
vibration TM2007 TM2007 A TM2007 A
Sub. 4c: 883
883 883
constant. TM2001 TM2001E TM2001 E
acceleration | cond. E
‘Yl DoclD024294 Rev 4 9/32
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Table 4. Comparison between Group D tests for Class S, ESCC 9000, and ST “Class S equivalent”
flow (continued)

QCl comparison ST “Class S equivalent”
Group D tests for Class S ESCC 9000 flow
Test Test Pass Test Pass er-frgrsrtne d Test Pass
method criteria method criteria P . method criteria
during

Sub. 4d:

i 883 883
seal (fine T™M1014 883 TM1014 T™M1014
and gross)
Sub. de: 883 ESCC Chart F4 ESCC
visual TM1010 or 20400 + 15/0 subaroup 1 20400 + 5/0
examination | 1011 2049000 group 2049000
Sub. 4f: 883 ESCC ESCC
endpoint detailed detailed

. TM1005 - e
electrical 15/0 specification specification

5
Sub. 5a:
salt
atmosphere 883
Sub. 5b: TM1009
visual Not performed
examination
el (e | - 883
and gross) T™M1014 Not
performed

Sub. 6: 883
mterngl 98s | 1018 3/0 or 5/1 Done in group B
analysis
Sub. 7:

. 883 883
adhesllclnn of TM2025 15/0 TM2025 5/0
lead finish
Sub. 8: lid 883
torque TM2024 5/0 Not performed
10/32 DoclD024294 Rev 4 ‘Yl
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Figure 1. “Class S equivalent” screening description

ST wafer lot acceptance according to ADCS 7133711 including:

/ SEM, reliability, radiation

"Visual Die Sort" (VDS) | | Marking/serialization Hot solder dipping
883 TM2010

* I ~

Die attach with die

i Interim electrical X-ray 100 %
shear in process measurement (25 °C) 883 TM2012
control l *
_ * - HTRB2 x 72 hrs Seal (fine and gross
Wire bond with (Tq =125 °C) leak) 883 TM1014

destructive bond pull 883 TM1015 cond. A
in process control

T !

\

Full range
. . Interim electrical temperature (-55 °C,
Precap inspection measurement (25 °C) +125 °C, +25 °C
100 % 883 TM2010 final electrical
cond. A * measurement 100 %
Y Burn-in 240 hrs
Sealing (Tq =125°C) .
883 TM1015 External visual
! * ESA # 20500,
o 205900, and 883
Stabilization bake Interim electrical TM2009 paragraph
883 TM1008 24 hrs measurement (25 °C) 3.3.6 (b) and 3.3.7 (A)

} T 1)

Thermal cycle

Datapack
883 TM1010 cond. C
Constant acceleration
883 TM2001 cond. E Flight parts delivery QCI (group B and D)
A
PIND test QCI datapack

883 TM2020 cond. A

\

QCl parts delivery

AMO03225

1. 44 parts for group B and D

‘Yl DoclD024294 Rev 4 11/32
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Figure 2. “Class S equivalent” group B and D description

ESCC9000 Chart F4 Flow with additionnal tests (shown as ovals) for « Class S Equivalence »

Agdhesion to
1zad finish
TM2025

Para §.94.

| Group D equivalent | | Group B equivalent |
Subzroup 1 Subgronp 2 Subgroup 3 =
L Assemibly (Capability Suberoup
Taiatominastl Ml st Sobasi e 24 months Pariod
24 months pariod I i e | | |
Components | | Components |
Gompenere 3 | | [ consenme o =
GERT Opemllug Lif= | ‘
Para B.14 4 Temparaturs Cyeliog N
weling Vis
=883 TMIOLIC 2000 houe Parz §.6- 100cyds: Fecnl Vsl
Para. §.19 (Additional tet) Inspection
Moistura =883 TM 1005 < 283 TAI0W0 Para 8.1
Fasistance || i s =ESCC20400 + 2049000
Vibration Para 8.12 Para 8.3
=883 TM200TA =283 Th 1004 I fiat= and End Cun_?lan_t A_.c_cale?zum
—_ Point Elsctrical -0?:;4‘;1 1 gm
3 Meassrements - 5]
P‘;“' S:&“;’d Para 8.94 (Additional tast) B;isgé.?;h
Para Para. 822
=BE3TM 1014 T =883 TM2011
: Para §81and 5
Para. 8.8 '_-a:'xd Bt Hl Ak higeat _Pax;’i;S.g._‘._ Pa‘;sj. SM_J_:
Para 8.52 s e =883 TM1014 | e |
=B PN Para 594 [ —
| External Visal
e Tnspaction
Point Elactrical ?;a St
Measurements —883 TM1014 [E Good parts
Para 8.9.4 Ak i)
EKI:: :‘-’is"'aj End-Point Flectical Para xxx: are references to ESCCO000
1}\:11—:1-?‘-:3‘S:]1 Componeats Paramstars TMxxx: are references to Mil-std-883 TM
=ESCC20400+ 2048000 (Additional test)

1. Legend:

Para xxx are references to ESCC 9000
TMxxx are references to MIL-STD-883 TM

2. Forinternal gas analysis (IGA), terminal strength, bond strength/die shear and solderability, adhesion to the lead finish, ST

can use rejects which do not jeopardize the test result

2.2 Specific electrical requirements for CMOS4000B

Table 5. Specific electrical requirements for CMOS4000B

Characteristics Symbols Maximum ratings Units Note
Supply voltage Vb -0.5t022V v U
Input voltage VIN -0.5 to Vpp +0.5 Power on(")

1. The device is functional for 3V <Vpp <20V

Parameter drift values

The following limits supersede those of each ESCC detailed specification.

12/32 DocID024294 Rev 4
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Table 6. Parameter drift values

Limits
Characteristic Symbols Absolute Units
Drift value
Min. Max.
Threshold voltage
N-channel VTHn 07 -3
Threshold vol 04 v
reshold voltage
P-channel VTHp 0.7 3

2.3 Radiation

The radiation guarantee depends on the product series:

e M54HCMOS series: each wafer is tested to a total dose of 50 krad according to the
ESCC 22900. The corresponding radiation verification test (RVT) report is included in
the documentation provided with each shipment.

e  CMOS4000B series: each wafer lot is tested to a total dose of 100 krad according to
the ST internal specification. The corresponding RVT report is included in the
documentation provided with each shipment.

2.4 Marking

The devices are marked as follows (see also Figure 3):
e Date code/ST logo/country of origin (e.g. FR = France)
e ESCC detailed specification number + specific variant as shown in Table 7.

Table 7. Variant table

Package Gold finish Hot solder dipped
Flat 21 23
Kys DoclD024294 Rev 4 13/32
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Figure 3. Marking example
4 N
KYI 1234A
930602621
D | 0001 FR
\
R e e
In the example of Figure 3, the ESCC detailed specification number is 9306/026,
corresponding to the HCC4094BK. A variant 21 is given by ST to the “Class S equivalent”
version of the product with a gold finish.
ESCC specification numbers can be found on ESCC web site:
www:escies.org/specfamily/viewArchived
14/32 DoclD024294 Rev 4 Kys
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3 Quality requirements

All documentation or traceability information corresponding to each item supplied to the
customer by STMicroelectronics is retained for 10 years in a safe storage area. The
information and documentation can be reviewed on an ST premises upon request. A copy of
the documentation and traceability information can be provided at a cost.

3
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Ordering information

Each order includes three line items:
e ST part number with a minimum order quantity of 100 parts
e ST part number for 44 additional parts for Group B and D tests
e Order code for a fixed qualification fee: ST part number is CLASS-S-71
ST part numbers are built as follows:
e CMOS4000B
—  HCC4xxxBHVKG for a flat version gold plated
—  HCC4xxxBHVKT for a flat version hot solder dipped
e 54HCMOS
—  M54HCyySKG for the HC series in a flat version with a gold finish
—  M54HCyySKT for the HC series in a flat version with a hot solder dipped finish
—  M54HCTyySKG for the HCT series in a flat version with a gold finish
—  M54HCTyySKT for the HCT series in a flat version with a hot solder dipped finish
All the ESCC qualified CMOS4000B and 54HCMOS devices supported by ST can be
procured in a “Class S equivalent” version. The complete list of supported products is

provided in the CMOS4000B and 54HC/HCT datasheets. Table 8 and Table 9 (which are for
reference only) provide the corresponding part numbers available at the time of printing.

3
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Table 8. Ordering information for rad-hard CMOS4000B series

ST part number Equiva;::iﬁ:::goietailed Quality level Package fli-:iz(:m Marking!!) | Mass (g) Packing
HCC4001BHVKG 9201/041/01 Gold 920104121
HCC4001BHVKT 9201/041/02 Solder dip | 920104123
HCC4002BHVKG 9201/042/01 Flat-14 Gold 920104221
HCC4002BHVKT 9201/042/02 Solder dip | 920104223
HCC4008BHVKG 9202/039/01 Gold 920203921
HCC4008BHVKT 9202/039/02 Flat-16 Solder dip | 920203923
HCC4011BHVKG 9201/043/01 Gold 920104321
HCC4011BHVKT 9201/043/02 Solder dip | 920104323
HCC4012BHVKG 9201/044/01 Gold 920104421
HCC4012BHVKT 9201/044/02 Flat14 Solder dip | 920104423
HCC4013BHVKG 9203/023/01 Gold 920302321
HCC4013BHVKT 9203/023/02 Solder dip | 920302323
HCC4014BHVKG 9306/014/01 Class S equivalent Gold 930601421 070 Strip pack
HCC4014BHVKT 9306/014/02 Solder dip | 930601423
HCC4015BHVKG 9306/015/01 Gold 930601521
HCC4015BHVKT 9306/015/02 Solder dip | 930601523
HCC4017BHVKG 9204/020/01 Gold 920402021
HCC4017BHVKT 9204/020/02 Solder dip | 920402023
HCC4018BHVKG 9204/021/01 Flat-16 Gold 920402121
HCC4018BHVKT 9204/021/02 Solder dip | 920402123
HCC4019BHVKG 9202/051/01 Gold 920205121
HCC4019BHVKT 9202/051/02 Solder dip | 920205123
HCC4020BHVKG 9204/022/01 Gold 920402221
HCC4020BHVKT 9204/022/02 Solder dip | 920402223

G860NL
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Table 8. Ordering information for rad-hard CMOS4000B series (continued)

ST part number Equivaslgzi::i?:gt(i:oietailed Quality level Package fli'::::‘ Marking |Mass (g)| Packing
HCC4021BHVKG 9306/016/01 Gold 930601621
HCC4021BHVKT 9306/016/02 Solder dip | 930601623
HCC4022BHVKG 9204/023/01 Flat-16 Gold 920402321
HCC4022BHVKT 9204/023/02 Solder dip | 920402323
HCC4023BHVKG 9201/045/01 Gold 920104521
HCC4023BHVKT 9201/045/02 Solder dip | 920104523
HCC4024BHVKG 9204/024/01 Gold 920402421
HCC4024BHVKT 9204/024/02 Flat-14 Solder dip | 920402423
HCC4025BHVKG 9201/046/01 Gold 920104621
HCC4025BHVKT 9201/046/02 Solder dip | 920104623 070
HCC4027BHVKG 9203/022/01 Gold 920302221
HCC4027BHVKT 9203/022/02 Class S equivalent Solder dip 920302223 Strip pack
HCC4028BHVKG 9205/010/01 Gold 920501021
HCC4028BHVKT 9205/010/02 Flat16 Solder dip | 920501023
HCC4029BHVKG 9204/025/01 Gold 920402521
HCC4029BHVKT 9204/025/02 Solder dip | 920402523
HCC4030BHVKG 9201/047/01 Gold 920104721
HCC4030BHVKT 9201/047/02 Flat14 Solder dip | 920104723
HCC4034BHVKG 9306/025/01 Gold 930602521
Flat-24 1.70
HCC4034BHVKT 9306/025/02 Solder dip | 930602523
HCC4040BHVKG 9204/026/01 Gold 920402621
HCC4040BHVKT 9204/026/02 Flat-16 Solder dip | 920402623 0.70
HCC4041UBHVKG 9202/040/01 Flat-14 Gold 920204021

uoniew.oyul Buuepio
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Table 8. Ordering information for rad-hard CMOS4000B series (continued)

ST part number Equivaslgzi::i?:gt(i:oietailed Quality level Package fli'::::‘ Marking |Mass (g)| Packing
HCC4041UBHVKT 9202/040/02 Flat-14 | Solder dip 920204023
HCC4042BHVKG 9202/041/01 Gold 920204121
HCC4042BHVKT 9202/041/02 Solder dip 920204123
HCC4043BHVKG 9202/042/01 Gold 920204221
HCC4043BHVKT 9202/042/02 Solder dip 920204223
HCC4044BHVKG 9202/043/01 Flat-16 Gold 920204321
HCC4044BHVKT 9202/043/02 Solder dip 920204323
HCC4046BHVKG 9202/044/01 Gold 920204421
HCC4046BHVKT 9202/044/02 Solder dip 920204423
HCC4047BHVKG 9207/003/01 Gold 920700321
HCC4047BHVKT 9207/003/02 Flat-14 Solder dip 920700323
HCC4049UBHVKG 9202/045/01 Gold 920204521
HCC4049UBHVKT 9202/045/02 Class S equivalent Solder dip 920204523 070 Strip pack
HCC4050BHVKG 9202/046/01 Gold 920204621
HCC4050BHVKT 9202/046/02 Solder dip 920204623
HCC4051BHVKG 9202/047/01 Gold 920204721
HCC4051BHVKT 9202/047/02 Solder dip 920204723
HCC4052BHVKG 9202/048/01 Flat-16 Gold 920204821
HCC4052BHVKT 9202/048/02 Solder dip 920204823
HCC4053BHVKG 9202/049/01 Gold 920204921
HCC4053BHVKT 9202/049/02 Solder dip 920204923
HCC4060BHVKG 9204/052/01 Gold 920405221
HCC4060BHVKT 9204/052/02 Solder dip 920405223
HCC4063BHVKG 9209/001/01 Gold 920900121
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Table 8. Ordering information for rad-hard CMOS4000B series (continued)

ST part number Equivaslgzi::i?:gt(i:oietailed Quality level Package fli'::::‘ Marking |Mass (g)| Packing
HCC4063BHVKT 9209/001/02 Flat-16 | Solder dip 920900123
HCC4066BHVKG 9408/005/01 Gold 940800521 0.70
HCC4066BHVKT 9408/005/02 Flat-14 Solder dip 940800523
HCC4067BHVKG 9408/009/01 Gold 940800921
Flat-24 1.70
HCC4067BHVKT 9408/009/02 Solder dip 940800923
HCC4068BHVKG 9201/061/01 Gold 920106121
HCC4068BHVKT 9201/061/02 Solder dip 920106123
HCC4069UBHVKG 9401/010/01 Gold 940101021
HCC4069UBHVKT 9401/010/02 Solder dip 940101023
HCC4070BHVKG 9201/048/01 Gold 920104821
HCC4070BHVKT 9201/048/02 Solder dip 920104823
HCC4071BHVKG 9201/063/01 Gold 920106321
HCC4071BHVKT 9201/063/02 Class S equivalent | Flat-14 Solder dip 920106323 Strip pack
HCC4072BHVKG 9201/082/01 Gold 920108221
HCC4072BHVKT 9201/082/02 Solder dip 920108223 0.70
HCC4073BHVKG 9201/064/01 Gold 920106421
HCC4073BHVKT 9201/064/02 Solder dip 920106423
HCC4075BHVKG 9201/065/01 Gold 920106521
HCC4075BHVKT 9201/065/02 Solder dip 920106523
HCC4076BHVKG 9306/022/01 Gold 930602221
HCC4076BHVKT 9306/022/02 Flat-10 Solder dip 930602223
HCC4077BHVKG 9201/055/01 Gold 920105521
HCC4077BHVKT 9201/055/02 Flat-14 | Solder dip 920105523
HCC4078BHVKG 9201/062/01 Gold 920106221
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Table 8. Ordering information for rad-hard CMOS4000B series (continued)

ST part number Equivaslgzi::i?:gt(i:oietailed Quality level Package fli'::::‘ Marking |Mass (g)| Packing
HCC4078BHVKT 9201/062/02 Solder dip 920106223
HCC4081BHVKG 9201/052/01 Gold 920105221
HCC4081BHVKT 9201/052/02 Solder dip 920105223
HCC4082BHVKG 9201/066/01 Flat-14 Gold 920106621
HCC4082BHVKT 9201/066/02 Solder dip 920106623
HCC4093BHVKG 9409/002/01 Gold 940900221
HCC4093BHVKT 9409/002/02 Solder dip 940900223
HCC4094BHVKG 9306/026/01 Gold 930602621
HCC4094BHVKT 9306/026/02 Solder dip 930602623
HCC4098BHVKG 9206/003/01 Gold 920600321
HCC4098BHVKT 9206/003/02 Flat-16 Solder dip 920600323
HCC40103BHVKG 9204/036/01 Gold 920403621
HCC40103BHVKT 9204/036/02 Class S equivalent Solder dip 920403623 070 Strip pack
HCC40106BHVKG 9409/005/01 Gold 940900521
HCC40106BHVKT 9409/005/02 Solder dip 940900523
HCC40107BHVKG 9401/013/01 Flat-14 Gold 940101321
HCC40107BHVKT 9401/013/02 Solder dip 940101323
HCC40109BHVKG 9407/003/01 Gold 940700321
HCC40109BHVKT 9407/003/02 Solder dip 940700323
HCC40161BHVKG 9204/054/01 Gold 920405421
HCC40161BHVKT 9204/054/02 Flat-16 | Solder dip 920405423
HCC40174BHVKG 9203/038/01 Gold 920303821
HCC40174BHVKT 9203/038/02 Solder dip 920303823
HCC40193BHVKG 9204/041/01 Gold 920404121
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Table 8. Ordering information for rad-hard CMOS4000B series (continued)

ST part number Equivaslgzi::i?:gt(i:oietailed Quality level Package fli'::::‘ Marking |Mass (g)| Packing
HCC40193BHVKT 9204/041/02 Solder dip | 920404123
HCC4503BHVKG 9401/030/01 Gold 940103021
HCC4503BHVKT 9401/030/02 Flat-16 | Solderdip | 940103023 0.70
HCC4512BHVKG 9408/006/01 Gold 940800621
HCC4512BHVKT 9408/006/02 Solder dip | 940800623
HCC4514BHVKG 9408/012/01 Gold 940801221
HCC4514BHVKT 9408/012/02 Solder dip | 940801223

Flat-24 1.70

HCC4515BHVKG 9205/011/01 Gold 920501121
HCC4515BHVKT 9205/011/02 Solder dip | 920501123
HCC4516BHVKG 9204/045/01 Gold 920404521
HCC4516BHVKT 9204/045/02 Class S equivalent Solder dip 920404523 Strip pack
HCC4520BHVKG 9204/028/01 Gold 920402821
HCC4520BHVKT 9204/028/02 Solder dip | 920402823
HCC4532BHVKG 9202/065/01 Gold 920206521
HCC4532BHVKT 9202/065/02 Solder dip | 920206523
HCC4538BHVKG 9207/007/01 Flat-16 Gold 920700721 070
HCC4538BHVKT 9207/007/02 Solder dip | 920700723
HCC4555BHVKG 9408/011/01 Gold 940801121
HCC4555BHVKT 9408/011/02 Solder dip | 940801123
HCC4556BHVKG 9408/025/01 Gold 940802521
HCC4556BHVKT 9408/025/02 Solder dip | 940802523

1.

Specific marking only. Refer to Section 2.4.: Marking for complete marking information.
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Table 9. Ordering information for rad-hard 54HC and 54HCT series

Equivalent ESCC detailed

Lead

ST part number specification Quality level Package finish Markingm Mass (g) Packing
M54HCO0SKG 9201/105/01F Gold 920110521
M54HCO0SKT 9201/105/02F Solderdip | 920110523
M54HCO02SKG 9201/113/01F Gold 920111321
M54HCO2SKT 9201/113/02F Solder dip 920111323
M54HCO3SKG 9201/114/01F Gold 920111421
M54HCO3SKT 9201/114/02F Solder dip 920111423
M54HCO04SKG 9401/033/01F Gold 940103321
M54HCO04SKT 9401/033/02F Solder dip | 940103323
M54HCO08SKG 9201/106/01F Gold 920110621
M54HCO8SKT 9201/106/02F Solderdip | 920110623
M54HC10SKG 9201/107/01F Gold 920110721
M54HC10SKT 9201/107/02F Solder dip | 920110723
M54HC11SKG 9201/117/01F Class S equivalent | Flat-14 Gold 920111721 070 Strip pack
M54HC11SKT 9201/117/02F Solder dip 920111723
M54HC14SKG 9409/007/01F Gold 940900721
M54HC14SKT 9409/007/02F Solder dip | 940900723
M54HC20SKG 9201/118/01F Gold 920111821
M54HC20SKT 9201/118/02F Solder dip 920111823
M54HC21SKG 9201/108/01F Gold 920110821
M54HC21SKT 9201/108/02F Solderdip | 920110823
M54HC27SKG 9201/109/01F Gold 920110921
M54HC27SKT 9201/109/02F Solderdip | 920110923
M54HC30SKG 9201/110/01F Gold 920111021
M54HC30SKT 9201/110/02F Solder dip 920111023
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Table 9. Ordering information for rad-hard 54HC and 54HCT series (continued)

Equivalent ESCC detailed

Lead

ST part number specification Quality level | Package | . Marking!" | Mass (g)| Packing
M54HC32SKG 9201/111/01F Gold 920111121
M54HC32SKT 9201/111/02F Solder dip 920111123
M54HC73SKG 9203/071/01F Gold 920307121
M54HC73SKT 9203/071/02F Solder dip 920307123
M54HC74SKG 9203/050/01F Flat-14 Gold 920305021
M54HC74SKT 9203/050/02F Solder dip 920305023

M54HCT74SKG 9203/070/01F Gold 920307021
M54HCT74SKT 9203/070/02F Solder dip 920307023
M54HC75SKG 9203/065/01F Gold 920306521
M54HC75SKT 9203/065/02F Solder dip 920306523
M54HC85SKG 9209/004/01F Flat-16 Gold 920900421
M54HC85SKT 9209/004/02F Solder dip 920900423
M54HC86SKG 9201/119/01F Class S aquivalent Gold 920111921 070 Strip pack
M54HC86SKT 9201/119/02F Flat-14 Solder dip 920111923

M54HC109SKG 9306/048/01F Gold 930604821
M54HC109SKT 9306/048/02F Solder dip 930604823

M54HC123SKG 9207/006/01F Flat-16 Gold 920700621
M54HC123SKT 9207/006/02F Solder dip 920700623

M54HC125SKG 9401/039/01F Gold 940103921
M54HC125SKT 9401/039/02F Solder dip 940103923

M54HC132SKG 9201/120/01F Flat-14 Gold 920112021
M54HC132SKT 9201/120/02F Solder dip 920112023

M54HC137SKG 9205/013/01F Gold 920501321
M54HC137SKT 9205/013/02F Flat-16 Solder dip 920501323
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Table 9. Ordering information for rad-hard 54HC and 54HCT series (continued)

Equivalent ESCC detailed

Lead

ST part number specification Quality level | Package | . Marking!" | Mass (g)| Packing
M54HC138SKG 9408/046/01F Gold 940804621
M54HC138SKT 9408/046/02F Solder dip 940804623
M54HC139SKG 9205/017/01F Gold 920501721
M54HC139SKT 9205/017/02F Solder dip 920501723
M54HC148SKG 9410/017/01F Gold 941001721

Flat-16 0.70
M54HC148SKT 9410/017/02F Solder dip 941001723
M54HC151SKG 9408/054/01F Gold 940805421
M54HC151SKT 9408/054/02F Solder dip 940805423
M54HC153SKG 9408/038/01F Gold 940803821
M54HC153SKT 9408/038/02F Solder dip 940803823
M54HC154SKG 9205/023/01F Gold 920502321

Flat-24 1.70
M54HC154SKT 9205/023/02F Solder dip 920502323
M54HC157SKG 9408/057/01F Class S aquivalent Gold 940805721 Strip pack
M54HC157SKT 9408/057/02F Solder dip 940805723
M54HC158SKG 9408/059/01F Gold 940805921
M54HC158SKT 9408/059/02F Flat-16 Solder dip 940805923
M54HC161SKG 9204/059/01F Gold 920405921
M54HC161SKT 9204/059/02F Solder dip 920405923
M54HC164SKG 9306/041/01F Gold 930604121 070
M54HC164SKT 9306/041/02F Flat-14 Solder dip 930604123
M54HC165SKG 9306/042/01F Gold 930604221
M54HC165SKT 9306/042/02F Flat16 Solder dip 930604223
M54HC166SKG 9306/043/01F Gold 930604321
M54HC166SKT 9306/043/02F Solder dip 930604323
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Table 9. Ordering information for rad-hard 54HC and 54HCT series (continued)

Equivalent ESCC detailed

Lead

ST part number specification Quality level | Package | . Marking!" | Mass (g)| Packing
M54HC174SKG 9306/052/01F Gold 930605221
M54HC174SKT 9306/052/02F Solder dip 930605223
M54HC175SKG 9203/052/01F Gold 920305221
M54HC175SKT 9203/052/02F Solder dip 920305223
M54HC191SKG 9204/066/01F Gold 920406621
M54HC191SKT 9204/066/02F Solder dip 920406623
Flat-16 0.70
M54HC193SKG 9204/065/01F Gold 920406521
M54HC193SKT 9204/065/02F Solder dip 920406523
M54HC194SKG 9306/047/01F Gold 930604721
M54HC194SKT 9306/047/02F Solder dip 930604723
M54HC237SKG 9205/021/01F Gold 920502121
M54HC237SKT 9205/021/02F Solder dip 920502123
M54HC240SKG 9401/034/01F Class S aquivalent Gold 940103421 Strip pack
M54HC240SKT 9401/034/02F Solder dip 940103423
M54HCT240SKG 9401/045/01F Gold 940104521
M54HCT240SKT 9401/045/02F Solder dip 940104523
M54HC244SKG 9401/048/01F Gold 940104821
M54HC244SKT 9401/048/02F Solder dip 940104823
Flat-20 0.90
M54HCT244SKG 9402/009/01F Gold 940200921
M54HCT244SKT 9402/009/02F Solder dip 940200923
M54HC245SKG 9405/013/01F Gold 940501321
M54HC245SKT 9405/013/02F Solder dip 940501323
M54HCT245SKG 9405/014/01F Gold 940501421
M54HCT245SKT 9405/014/02F Solder dip 940501423
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Table 9. Ordering information for rad-hard 54HC and 54HCT series (continued)

Equivalent ESCC detailed

Lead

ST part number specification Quality level | Package | . Marking!" | Mass (g)| Packing
M54HC251SKG 9408/048/01F Flat-16 Gold 940804821
M54HC251SKT 9408/048/02F Flat-16 | Solder dip 940804823
M54HC257SKG 9408/047/01F Flat-16 Gold 940804721
M54HC257SKT 9408/047/02F Flat-16 | Solder dip 940804723 070
M54HC259SKG 9203/073/01F Flat-16 Gold 920307321
M54HC259SKT 9203/073/02F Flat-16 | Solder dip 920307323
M54HC273SKG 9203/053/01F Flat-20 Gold 920305321
M54HC273SKT 9203/053/02F Flat-20 | Solder dip 920305323 090
M54HC283SKG 9202/075/01F Flat-16 Gold 920207521
M54HC283SKT 9202/075/02F Flat-16 | Solder dip 920207523
M54HC367SKG 9401/044/01F Flat-16 Gold 940104421 070
M54HC367SKT 9401/044/02F Flat-16 | Solder dip 940104423
M54HC373SKG 9203/059/01F Class S aquivalent Flat-20 Gold 920305921 Strip pack
M54HC373SKT 9203/059/02F Flat-20 | Solder dip 920305923
M54HCT373SKG 9203/064/01F Flat-20 Gold 920306421
M54HCT373SKT 9203/064/02F Flat-20 | Solder dip 920306423 090
M54HC374SKG 9203/060/01F Flat-20 Gold 920306021
M54HC374SKT 9203/060/02F Flat-20 | Solder dip 920306023
M54HC393SKG 9204/074/01F Flat-14 Gold 920407421
M54HC393SKT 9204/074/02F Flat-14 | Solder dip 920407423 070
M54HC540SKG 9401/049/01F Flat-20 Gold 940104921
M54HC540SKT 9401/049/02F Flat-20 | Solder dip 940104923
M54HC541SKG 9401/047/01F Flat-20 Gold 940104721 090
M54HC541SKT 9401/047/02F Flat-20 | Solder dip 940104723
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Table 9. Ordering information for rad-hard 54HC and 54HCT series (continued)

Equivalent ESCC detailed

Lead

ST part number specification Quality level | Package | . Marking!" | Mass (g)| Packing
M54HC573SKG 9202/072/01F Flat-20 Gold 920207221
M54HC573SKT 9202/072/02F Flat-20 | Solder dip 920207223
M54HC574SKG 9203/054/01F Flat-20 Gold 920305421 090
M54HC574SKT 9203/054/02F Flat-20 | Solder dip 920305423
M54HC590SKG 9204/071/01F Flat-16 Gold 920407121
M54HC590SKT 9204/071/02F Flat-16 | Solder dip 920407123
M54HC595SKG 9306/051/01F Flat-16 Gold 930605121
M54HC595SKT 9306/051/02F Flat-16 | Solder dip 930605123 070
M54HC597SKG 9306/054/01F Flat-16 Gold 930605421
M54HC597SKT 9306/054/02F Flat-16 | Solder dip 930605423
M54HC688SKG 9209/005/01F Flat-20 Gold 920900521
M54HC688SKT 9209/005/02F Flat-20 | Solder dip 920900523 090
M54HC4020SKG 9204/070/01F Class S aquivalent Flat-16 Gold 920407021 Strip pack
M54HC4020SKT 9204/070/02F Flat-16 | Solder dip 920407023
M54HC4040SKG 9204/069/01F Flat-16 Gold 920406921
M54HC4040SKT 9204/069/02F Flat-16 | Solder dip 920406923
M54HC4049SKG 9401/037/01F Flat-16 Gold 940103721
M54HC4049SKT 9401/037/02F Flat-16 | Solder dip 940103723
M54HC4050SKG 9401/038/01F Flat-16 Gold 940103821 070
M54HC4050SKT 9401/038/02F Flat-16 | Solder dip 940103823
M54HC4051SKG 9408/064/01F Flat-16 Gold 940806421
M54HC4051SKT 9408/064/02F Flat-16 | Solder dip 940806423
M54HC4053SKG 9408/065/01F Flat-16 Gold 940806521
M54HC4053SKT 9408/065/02F Flat-16 | Solder dip 940806523
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Table 9. Ordering information for rad-hard 54HC and 54HCT series (continued)

Equivalent ESCC detailed

Lead

. ioq(1) i
ST part number specification Quality level Package finish Marking Mass (g) Packing
M54HC4060SKG 9204/076/01F Flat16 Gold 920407621
at-
M54HC4060SKT 9204/076/02F Solder dip 920407623
M54HC4066SKG 9408/052/01F Gold 940805221
M54HC4066SKT 9408/052/02F Solder dip 940805223
Flat-14 0.70
M54HC4078SKG 9201/123/01F Gold 920112321
Class S equivalent Strip pack
M54HC4078SKT 9201/123/02F Solder dip 920112323
M54HC4094SKG 9306/050/01F Flat16 Gold 930605021
at-
M54HC4094SKT 9306/050/02F Solder dip 930605023
M54HC4514SKG 9205/019/01F Gold 920501921
Flat-24 1.70
M54HC4514SKT 9205/019/02F Solder dip 920501923

1.

Specific marking only. Refer to Section 2.4.: Marking for complete marking information.
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Documentation

Each shipment of “Class S equivalent” parts is accompanied by the following

documentation:

1.

20 ® N oA N

Certificate of conformance (CoC)

Particle impact noise detection (PIND) test report
Failure analysis report

Precap report

IN/OUT quantity at each screening step (attribute data)
Screening electrical data

SEM inspection report

X-ray pictures

RVT report

. QCI related documentation:

a) Certificate of conformance
b) IN/OUT quantity at each QCI (group B and D) step (attribute data)
c) QCIl electrical data
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Revision history

Table 10. Document revision history

Date Revision Changes
15-Mar-2013 1 Initial release.
Small text changes in Introduction, Section :, Section 2: Procedure,
Table 1, Table 2, Table 3, Table 4, Section 2.3: Radiation,
Section 2.4: Marking, Section 3: Quality requirements, and
22-May-2013 2 Section 5: Documentation.
Updated Figure 1 and Figure 2.
Updated Section 4: Ordering information and added Table 8 and
Table 9.
15-Jul-2013 3 Table 3: updated “Pass criteria” for Tests Sub.5a and Sub.5c
25-Nov-2013 4 Updated:Table 3, Figure 2 and the disclaimer on the last page.
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (“ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
time, without notice.

All ST products are sold pursuant to ST’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

ST PRODUCTS ARE NOT DESIGNED OR AUTHORIZED FOR USE IN: (A) SAFETY CRITICAL APPLICATIONS SUCH AS LIFE
SUPPORTING, ACTIVE IMPLANTED DEVICES OR SYSTEMS WITH PRODUCT FUNCTIONAL SAFETY REQUIREMENTS; (B)
AERONAUTIC APPLICATIONS; (C) AUTOMOTIVE APPLICATIONS OR ENVIRONMENTS, AND/OR (D) AEROSPACE APPLICATIONS
OR ENVIRONMENTS. WHERE ST PRODUCTS ARE NOT DESIGNED FOR SUCH USE, THE PURCHASER SHALL USE PRODUCTS AT
PURCHASER’S SOLE RISK, EVEN IF ST HAS BEEN INFORMED IN WRITING OF SUCH USAGE, UNLESS A PRODUCT IS
EXPRESSLY DESIGNATED BY ST AS BEING INTENDED FOR “AUTOMOTIVE, AUTOMOTIVE SAFETY OR MEDICAL” INDUSTRY
DOMAINS ACCORDING TO ST PRODUCT DESIGN SPECIFICATIONS. PRODUCTS FORMALLY ESCC, QML OR JAN QUALIFIED ARE
DEEMED SUITABLE FOR USE IN AEROSPACE BY THE CORRESPONDING GOVERNMENTAL AGENCY.

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall immediately void
any warranty granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.
Information in this document supersedes and replaces all information previously supplied.
The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.

© 2013 STMicroelectronics - All rights reserved

STMicroelectronics group of companies

Australia - Belgium - Brazil - Canada - China - Czech Republic - Finland - France - Germany - Hong Kong - India - Israel - Italy - Japan -
Malaysia - Malta - Morocco - Philippines - Singapore - Spain - Sweden - Switzerland - United Kingdom - United States of America
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