ﬁ— M54HCxxx, M54HCTxxx

” life.augmented

Rad-hard high speed 2 to 6 V CMOS logic series

Datasheet - production data

Features

e 2to 6 V operating voltage
e Low power DC dissipation: 1 yA max. at 25 °C
e High speed tpp =8 ns typ. at 25 °C

o Symmetrical outputs characteristics
Flat-14 DiL-14 ¢ High noise immunity: 28% of min. V¢
o Hermetic packages

e Rad-hard 50 krad (Si)

e SEL immune up to 110 MeV/mg/cm?
e ESCC qualified

¢ Same die and electrical specification for
engineering and flight models

o The complete specification of each type is
available from the ESCC web site:
https://escies.org using its ESCC part number.
STMicroelectronics® guarantees full
compliance of qualified parts with these ESCC
specifications.

Description

The M54HCxxx and M54HCTxxx series are
composed of 90 types of high speed CMOS
functions specifically designed to meet the
radiation requirements of the aerospace industry.
It includes a large set of gates, flip-flops,
multiplexers, counters, bus interface and several
other functions. The radiation hardness, the
single event latch-up (SEL) immunity and the
housing in hermetic packages of all types of both
series make them ideally suited for use in the
most difficult environmental conditions.

Flat-24

The upper metallic lid is not electrically connected to any
pins, nor to the IC die inside the package.
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M54HCxxx, M54HCTxxx Input and output equivalent circuit diagram

2 Input and output equivalent circuit diagram

Figure 1. Input and output equivalent circuit diagram

INPUT PROTECTION OUTPUT PROTECTION

@® Vce @ Vce

A A
Input .—0—|Z|—o—> To gate @ Output
A A

AMO03250

1. For the 54HC4049 input equivalent circuit, there is no diode connected to V.

3
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M54HCxxx, M54HCTxxx

3

3.1

3.1.1

Note:

3.1.2

10/30

Maximum rating

Absolute maximum ratings

M54HC series

Table 2. Absolute maximum ratings - M54HC series

Symbol Parameter Value Unit
Vee Supply voltage -0.5t0 +7 \%
V, DC input voltage -0.5to Vg +0.5 \
Vo DC output voltage -0.5to Vg +0.5 \
Ik DC input diode current +20 mA
lok DC output diode current +20 mA
lo DC output current +25 mA
IICC °" 1 DC V¢ or ground current + 50 mA
GND
Pp Power dissipation 300 mwW
Tstg Storage temperature -65 to +150 °C
T Lead temperature (10 sec.) 265 °C

All voltage values are referred to Vgg pin voltage.

M54HCT series
Table 3. Absolute maximum ratings - M54HCT series“), @
Symbol Parameter Value Unit
Vee Supply voltage -0.5t0 +7 \%
V, DC input voltage -0.5to Vg +0.5 Vv
Vo DC output voltage -0.5to Vg +0.5 Vv
Ik DC input diode current +20 mA
lok DC output diode current +20 mA
lo DC output current +35 mA
IICC °" 1DC V¢ or ground current +70 mA
GND
Pp Power dissipation 420 mW
Tstg Storage temperature -65 to +150 °C
T Lead temperature (10 sec.) 265 °C

1. All voltage values are referred to Vgg pin voltage.

2. All values concern all bus buffer devices with 3-state outputs and the M54HC4049 device.
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Maximum rating

3.2

3.21

3.2.2

3

Recommended operating conditions

M54HC series

Table 4. Recommended operating conditions

Symbol Parameter Value Unit
Vee Supply voltage 2t06 \Y
V| Input voltage 0to Ve \Y
Vo Output voltage 0to Ve \Y,
Top Operating temperature -55t0 125 °C
tt Input rise and fall time (Vec =4.5t0 5.5 V) 0 to 500 ns
M54HCT series
Table 5. Recommended operating conditions
Symbol Parameter Value Unit
Vee Supply voltage 45t05.5 \Y
V| Input voltage 0to Ve \Y
Vo Output voltage 0to Ve \Y
Top Operating temperature -55t0 125 °C
tt Input rise and fall time (Voo =4.5t0 5.5 V) 0 to 500 ns
11/30
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4
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Radiation data

Each wafer lot is qualified at 50 krad (Si) total dose as per ESCC 22900 specification at 210

rad/hour.

The HC/HCT series is characterized under heavy lon on 4 functions representative of the
whole series and qualified as per the results of this characterization.

Detailed results are provided in Table 6:

Table 6. Radiation data

Function

Result

Gate: 54HCO08

SEL and SEU free for LET [ 111 MeV/mg/cm?

Multiplexer 54HC157

SEL and SEU free for LET[ 111 MeV/mg/cm?

Flip-flop 54HC273

SEL free for LET [ 111 MeV/mg/cm?

SEU: LETy, = 16 MeV/mg/cm?, csat = 1.7 x 10™ cm?

Counter 54HC4040

SEL free for LET [ 111 MeV/mg/cm?

SEU: LETy, = 34 MeV/mg/cm?, osat = 4.2 x 104 cm?

Analog mux/demux 54HC4053

SEL free for LET [ 111 MeV/mg/cm?

SEU: LETy, = 7 MeV/mg/cm?, csat = 2.4 x 10 cm?
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Package information

5

3

Package information

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK
specifications, grade definitions and product status are available at: www.st.com.
ECOPACK is an ST trademark.

Figure 2. Ceramic Flat-14 package outline

F

*T

G

B

e

»

e

016029E

1. The upper metallic lid is not electrically connected to any pins, nor to the IC die inside the package.
Connecting unused pins or the metallic lid to ground or to the power supply will not affect the electrical

characteristics.

Table 7. Ceramic Flat-14 package mechanical data

Dimensions (mm)

Symbol

Min. Typ. Max.
A 6.75 6.91 7.06
B 9.76 9.95 10.14
C 1.49 1.95
D 0.10 0.127 0.15
E 7.50 7.62 7.75
F 1.27
G 0.38 0.43 0.48
H 6.0
L 18.75 en 22.0
M 0.38
N 4.31
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Package information M54HCxxx, M54HCTxxx

Figure 3. Ceramic DIL-14 package outline
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1. The upper metallic lid is not electrically connected to any pins, nor to the IC die inside the package.
Connecting unused pins or the metallic lid to ground or to the power supply will not affect the electrical

14/30

characteristics.
Table 8. Ceramic DIL-14 package mechanical data
Dimensions (mm)
Symbol
Min. Typ. Max.
A 21 2.54
a1 3.00 3.70
a2 0.63 0.88 1.14
B 1.82 2.03 2.39
0.40 0.45 0.50
b1 0.20 0.254 0.30
18.79 19.00 19.20
E 7.36 7.62 7.87
e 2.54
el 15.11 15.24 156.37
e2 7.62 7.87 8.12
F 71 7.75
| 3.70
K 10.90 121 n
1.14 1.27 1.5
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Package information
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Figure 4. Ceramic Flat-16 package outline
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1. The upper metallic lid is not electrically connected to any pins, nor to the IC die inside the package.
Connecting unused pins or the metallic lid to ground or to the power supply will not affect the electrical

characteristics.

Table 9. Ceramic Flat-16 package mechanical data

Dimensions (mm)

Symbol

Min. Typ. Max.
A 6.75 6.91 7.06
B 9.76 9.94 10.14
C 1.49 1.95
D 0.102 0.127 0.152
E 8.76 8.89 9.01
F 1.27
G 0.38 0.43 0.48
H 6.0
L 18.75 20.38 22.0
M 0.33 0.38 0.43
N 4.31
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Package information M54HCxxx, M54HCTxxx

Figure 5. Ceramic DIL-16 package outline
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1.

The upper metallic lid is not electrically connected to any pins, nor to the IC die inside the package.
Connecting unused pins or the metallic lid to ground or to the power supply will not affect the electrical

characteristics.
Table 10. Ceramic DIL-16 package mechanical data
Dimensions (mm)
Symbol
Min. Typ. Max.
A 210 2.71
a1l 3.00 3.70
a2 0.63 0.88 1.14
B 1.82 2.39
0.40 0.45 0.50
b1 0.20 0.254 0.30
20.06 20.32 20.58
7.36 7.62 7.87
e 2.54
el 17.65 17.78 17.90
e2 7.62 7.87 8.12
F 7.29 7.49 7.70
I 3.83
K 10.90 12.10
1.14 1.50
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Figure 6. Ceramic Flat-20 package outline
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Table 11. Ceramic Flat-20 package mechanical data
Dimensions (mm)
Symbol
Min. Typ. Max.
A 9.98 10.16 10.34
B 9.98 10.16 10.34
C 1.45 1.61 1.78
D 0.10 0.127 0.18
E 11.30 11.43 11.56
F 1.27
G 0.38 0.43 0.48
H 7.24 8.16
L 24.46 26.67
M 0.45 0.50 0.55
N 7.87
(0] 1.14 1.27 1.40
P 0.10 0.18 0.25
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Figure 7. Ceramic DIL-20 package outline
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Table 12. Ceramic DIL-20 package mechanical data
Dimensions (mm)
Symbol
Min. Typ. Max.
A 210 2.72
a1 3.00 3.70
a2 0.63 0.88 1.14
B 1.93 2.03 2.23
0.40 0.45 0.50
b1 0.20 0.254 0.30
25.14 25.40 25.65
E 7.36 7.62 7.87
e 2.54
el 22.73 22.86 22.99
e2 7.62 7.87 8.12
F 7.29 7.49 7.62
| 3.86
K 11.30 11.56
1.14 1.27 1.40
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Figure 8. Ceramic Flat-24 package outline
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1. The upper metallic lid is not electrically connected to any pins, nor to the IC die inside the package.
Connecting unused pins or the metallic lid to ground or to the power supply will not affect the electrical

characteristics.
Table 13. Ceramic Flat-24 package mechanical data
Dimensions (mm)
Symbol
Min. Typ. Max.
A 10.70 11.00 11.30
B 15.30 15.49 15.70
C 1.45 1.90
D 0.23 0.254 0.30
E 13.84 13.97 14.10
F 1.22 1.27 1.32
G 0.45 0.508 0.55
H 7.25 8.25
L 25.00 28.00
M 0.45 0.508 0.55
N 7.01
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Package information M54HCxxx, M54HCTxxx

Figure 9. Ceramic DIL-24 package outline
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1. The upper metallic lid is not electrically connected to any pins, nor to the IC die inside the package.
Connecting unused pins or the metallic lid to ground or to the power supply will not affect the electrical

characteristics.
Table 14. Ceramic DIL-24 package mechanical data
Dimensions (mm)
Symbol
Min. Typ. Max.
A 2.159 1.931 2.387
a1l 1.270 1.016 1.524
a2 307 274 .340
B 1.270
b1 0.457 0.407 0.507
b2 .254 0.229 0.304
2.466 2.205 2.727
30.48 30.17 30.78
15.24 14.98 15.49
e 2.540 2.410 2.670
e3 27.94 27.81 28.06
15.11 14.85 15.36
K 12.80 12.60 13.00
K1 12.80 12.60 13.00
L 3.300 3.000 3.800
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Other information

Date code

Date code is structured as described below:
e EM xyywwz
e ESCC flight yywwz

where:
— X (EM only): 3, assembly location Rennes (France)
— yy: last two digits year
- ww: week digits
—  z:lotindex in the week
Documentation

In Table 16 is a summary of the documentation provided with each type of products.

Table 16. Documentation provided for each type of product

Quality level Documentation

Engineering model -

Certificate of conformance

ESCC flight
'9 Radiation verification test report
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M54HCxxx, M54HCTxxx Revision history

8 Revision history

Table 17. Document revision history

Date Revision Changes

14-Apr-2010 1 First release

Added Note: on page 14, 1. on page 14, 1. on page 15, 1. on page
02-Aug-2011 2 16, 1. on page 19, 1. on page 20 and in the “Pin connections”
diagram on the coverpage

Updated Flat-24 package in figure on page 1.

Updated Section 2: Input and output equivalent circuit diagram
(updated titles - added “output”, updated Figure 1, added note 1.
below Figure 1).

Updated Table 1 (removed M54HCU04, M54HC 163, M54HC238,
M54HC241, M54HC253, M54HC365, M54HCT374, M54HC390,
M54HC4002, M54HC4072, and M54HC4075 device).

Updated note 1. below Table 1 (removed “QML-Q versions”).
Added note 2. below Table 3, renumbered notes below Table 3.
Added t,,t symbols, parameters, values and units to Table 4.
29-May-2013 3 Updated Section 5: Package information (added Figure 6 and
Figure 7, Table 11 and Table 12, reversed order of Figure 2 to
Figure 5, Figure 8 and Figure 9, Table 8 to Table 10, Table 13 and
Table 14, corrected typ. dimension for symbol “L” in Table 9).
Updated Table 15 (removed M54HCUO04K/D, M54HC163K/D,
M54HC238K/D, M54HC241K/D, M54HC253K/D, M54HC365K/D,
M54HCT374K/D, M54HC390K/D, M54HC4002K/D,
M54HC4072K/D, and M54HC4075K/D device).

Added note 2. below Table 15, updated note 1. (removed “QML-Q
versions”), renumbered notes below Table 15.

Added Section 7: Other information.

Minor corrections throughout document.
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M54HCxxx, M54HCTxxx

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 AUTHORIZED FOR USE IN WEAPONS. NOR ARE ST PRODUCTS 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

www.st.com
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