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SN54AC00-SP Radiation Hardened Quad 2 Input NAND Gate
1 Features 3 Description
+ 5962R87549: The SN54ACO00 device contains four independent 2-

input NAND gates. Each gate performs the Boolean
function of Y = A< B or Y = A + B in positive logic.

— Radiation Hardness Assurance (RHA) up to
TID 100 krad (Si)

— SEL/SEU Immune to 86 MeV Device Information®

» 5962-87549: PART NUMBER PACKAGE BODY SIZE (NOM)
— Total lonizing Dose 50 krad (Si) CDIP (14) 5.97 mm x 9.21 mm

+ 2-Vto 6-V V¢ Operation SN54AC00-SP CFP (14) 6.67 mm x 19.56 mm

« Inputs Accept Voltages to 6 V KGD (0) Not applicable

¢  Max tod of7nsat5V (1) For all available packages, see the orderable addendum at

the end of the data sheet.
2 Applications

» Satellite Payloads
» Satellite Power on Reset Logic
* RHA Known Good Die (KGD) Offering for Space

Hybrids
Pin Functions (Each Gate) J ORW PACKAGE
INPUTS OUTPUT (TOP VIEW)
Y
A S 1A[] 1 S 1 Vee
H L sz 1) 48
L X H 1Y [] 3 12]] 4A
2A[] 4 1[] 4y
Logic Diagram (Positive Logic) 2B[]5  10[l 3B
2Y[] 6 9[] 3A
A Doi v anol]7 sl ay
B —m

An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCTION DATA.
On products compliant to MIL-PRF-38535, all parameters are

tested unless otherwise noted. On all other products, production
processing does not necessarily include testing of all parameters.


http://www.ti.com/product/SN54AC00-SP?dcmp=dsproject&hqs=pf
http://www.ti.com/product/SN54AC00-SP?dcmp=dsproject&hqs=sandbuy&#samplebuy
http://www.ti.com/product/SN54AC00-SP?dcmp=dsproject&hqs=td&#doctype2
http://www.ti.com/product/SN54AC00-SP?dcmp=dsproject&hqs=sw&#desKit
http://www.ti.com/product/SN54AC00-SP?dcmp=dsproject&hqs=support&#community
http://www.ti.com/product/sn54ac00-sp?qgpn=sn54ac00-sp

I} TEXAS
INSTRUMENTS
SN54ACO00-SP
SCHS367B —OCTOBER 2008—REVISED FEBRUARY 2015 www.ti.com
Table of Contents
1 FEAIUIES oot 1 6.5 Switching Characteristics, Vcc = 3.3 V
2 APPIICALIONS .voviiiiceeceeeeeee e 1 6.6 Switching Characteristics, Vec =5 V
3 DESCHPLION oo 1 6.7 Operating CharaCteristics..................ccoooouvvveees
4 ReVision HiStOry....cccocvvveieveiiece e 2 7 Parameter Measurement Information
5 Bare Die INfOormation ..........cocoevveveerereseeresresnnn. 3 8 Device and Documentation SUppOrt.................... 7
6 SPECIICAtONS...vcorrreccevvecerereersssniieneneeseesesnen 4 8.1 Trademarks ... RREE R !
6.1 Absolute Maximum Ratings 4 8.2 Electrostatic Discharge Caution...........ccccccocvvevieninen. 7
6.2 Recommended Operating Conditions..............cc....... 4 8.3 GIo§sary """""""" R 7
6.3 Thermal Information...............c.cco........ 9 Mechanical, Packaging, and Orderable
INFOrmMation .......cccooviiiii 7

6.4 Electrical Characteristics

4 Revision History
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from Revision A (December 2013) to Revision B Page
LI Yo (o [=To I ACCTD I oF- Tod (&= To [T 01 (0] 1 = L1 T ] o IR PRI 1
¢ Added Device and Documentation Support section and Mechanical, Packaging, and Orderable Information section ........ 1
* Added Bare Die Information, image, and Bond Pad Coordinates in MICrONS .........c..eeiiiiiiiiiiiiiiiiiiee e 3
« Added parameter information for KGD to Switching Characteristics, V¢ = 3.3 V and Switching Characteristics, Vcc
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Changes from Original (October 2008) to Revision A Page
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5 Bare Die Information

BACKSIDE BOND PAD
DIE THICKNESS BACKSIDE FINISH POTENTIAL METALLIZATION COMPOSITION BOND PAD THICKNESS
15 mils Silicon with backgrind Floating TiW/AICu2 15800 nm
39, 0 SCRIBE
1268, O 1

39, 0 SCRIBE

%

%

2118 0O
Bond Pad Coordinates in Microns

DESCRIPTION | PAD NUMBER X MIN Y MIN X MAX Y MAX
1A 96.3 510.5 201.3 615.5

1B 2 95 94 200 199

1Y 3 508 94 613 199

2A 4 1149 94 1254 199

2B 5 1562 94 1667 199

2Y 6 1841.5 1455 1946.5 250.5

GND 7 1841.5 445.5 1946.5 550.5

3Y 8 1841 783 1946 888

3A 9 1750.5 991 1855.5 1096

3B 10 1176.5 991 1281.5 1096

4Y 11 921 991 1026 1096

4A 12 736 991 841 1096

4B 13 95 991 200 1096

VCC 14 102.5 692 207.5 797

Copyright © 2008-2015, Texas Instruments Incorporated Submit Documentation Feedback 3
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6 Specifications
6.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)®
MIN MAX UNIT
Vee Supply voltage -0.5 7 \%
\V Input voltage @ -05 Ve + 0.5 v
Vo Output voltage @ -0.5 Vce + 0.5 \Y
Ik Input clamp current Vi<0orV,>Vce +20 mA
lok Output clamp current Vo <0orVg>Vce +20 mA
lo Continuous output current Vo =010 Ve +50 mA
Continuous current through V¢ or GND +200 mA
T, Junction temperature 150 °C
Tstg Storage temperature —65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended
Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

6.2 Recommended Operating Conditions

MIN MAX| UNIT
Vee Supply voltage 2 6 \%
Vee =3V 2.1
Viy High-level input voltage Vec =45V 3.15 \%
Vee =55V 3.85
Vee =3V 0.9
Vi Low-level input voltage Vec =45V 1.35 \%
Vee =55V 1.65
\ Input voltage 0 Vee \%
Vo Output voltage 0 Vee \%
Vee =3V 12
loH High-level output current Vee =45V 24 mA
Vee =55V 24
Vee =3V 12
loL Low-level output current Vee =45V 24 mA
Vee =55V 24
At/Av Input transition rise or fall rate 8 ns/V
Ta Operating free-air temperature -55 125 °C

6.3 Thermal Information

SN54AC00-SP
THERMAL METRIC®® J w UNIT
14 PINS 14 PINS

Reia Junction-to-ambient thermal resistance 83.1 125.4
ReaJc(top) Junction-to-case (top) thermal resistance 26.6 30.85
Ress Junction-to-board thermal resistance 47.9 43.4 CIW
Wit Junction-to-top characterization parameter N/A N/A
Wis Junction-to-board characterization parameter N/A N/A
Reic(bot) Junction-to-case (bottom) thermal resistance N/A N/A

(1) For more information about traditional and new thermal metrics, see the IC Package Thermal Metrics application report, SPRA953.
(2) The package thermal impedance is calculated in accordance with JESD 51-7 and Mil Std 883 method 1012.1 (see www.JEDEC.org).
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6.4 Electrical Characteristics

over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS Vee Ta = 25°C MIN  MAX| UNIT
MIN TYP  MAX
3V 2.9 2.9
loy = =50 HA 45V 4.4 4.4
55V 5.4 5.4
Vou loy = —12 MA 3V 2.56 2.4 Y
o = —24 mA 45V 3.86 3.7
55V 4.86 4.7
loy = =50 mA® 55V 3.85
3V 0.1 0.1
loL = 50 PA 45V 0.1 0.1
55V 0.1 0.1
VoL loL =12 mA 3V 0.36 05| V
oL = 24 mA 45V 0.36 0.5
55V 0.36 0.5
loL =50 mA®) 55V 1.65
I V, = Ve or GND 55V +0.1 #1| A
lec V| = Ve or GND, Ig =0 55V 4 40| pA
G V| =Vcc or GND 5V 2.6 pF

(1) Not more than one output should be tested at a time, and the duration of the test should not exceed 2 ms.

Copyright © 2008-2015, Texas Instruments Incorporated
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6.5 Switching Characteristics, Vo = 3.3V
over recommended operating free-air temperature range, Ve = 3.3 V 0.3 V (unless otherwise noted) (see Figure 1)

FROM TO Ta=25°C
PARAMETER MIN MAX| UNIT
(INPUT) (GUTPUT) MIN TYP MAX
t 2 7 9.5 1 11
PLH AorB Y ns
tpHL 1.5 5.5 8 1 9
tpLy (KGD only)® 1 7 9.5 1 11
pLi ( ) T AorB Y ns
tpr (KGD only)® 1 5.5 9.5 1 11
(1) Specification limits for KGD are based on SMD 5962-8754903
6.6 Switching Characteristics, Voc =5V
over recommended operating free-air temperature range, Voc =5 V £0.5 V (unless otherwise noted) (see Figure 1)
FROM TO Ta=25°C
PARAMETER MIN MAX| UNIT
(INPUT) (GUTPUT) MIN TYP MAX
t 1.5 6 8 1 8.5
PLH AorB Y ns
tpHL 1.5 4.5 6.5 1 7
tpLr (KGD only)® 15 6 8 1 8.5
pLi ( ) T AorB Y ns
tpr (KGD only)® 15 45 8 1 8.5
(1) Specification limits for KGD are based on SMD 5962-8754903
6.7 Operating Characteristics
Vee =5V, Tp=25°C
PARAMETER TEST CONDITIONS TYP| UNIT
Cpd Power dissipation capacitance C_=50pF, f =1 MHz 40 pF
7 Parameter Measurement Information
TEST s1 Input - T Vee
tpLH/tPHL Open (see Note B) 50% Vce | 50% Vcc ov
I
tpLH H “—PI— tpHL
2xVee | l

© In-Phase | I o Vo
51/‘ . A 50% v -154; 50% V.
500 Q O Open cc cc
From Output P Output

Under Test

C_ =50 pF ‘L 500 Q | I v
(see Note A) OH
Out-of-Phase
50% V 50% V
Output SEC SNCC

= ——— VoL
LOAD CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. C_ includes probe and jig capacitance.

B. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zg =50 Q, t, <2.5ns, tt< 2.5 ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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8 Device and Documentation Support

8.1 Trademarks
All trademarks are the property of their respective owners.

8.2 Electrostatic Discharge Caution

‘ These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
‘Y'\ during storage or handling to prevent electrostatic damage to the MOS gates.

8.3 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.

9 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN

PINS *x

ol 14 16 18 20
B 0.300 0.300 0.300 0.300
762) | (762 | (7.62) | (7.62)

14 8 BSC BSC BSC BSC
alaiaialaialia B MAX 0.785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)

D C B MIN — | — | — | —
l C A 0.300 | 0.300 | 0.310 | 0.300
VIVAVAVIVEVEY (7,62) | (7,62) | (7.87) | (7,62)
1J L 7 0.245 | 0.245 | 0220 | 0.245

0.065 (1,65) C MN : : : :
0015 (174 (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52
—» |e— 0.005 (0,13) MIN Wﬁ% |<— —»‘

— 0.200 (5,08) MAX
— —Y ¢ Seating Plane

* 0.130 (3,30) MIN

J L7 026 (0,66)
0.014 (o 36) 015"
[0.100 (2,54)] 0.014 (0,36)

0.008 (0,20)

4040083 /F 03/03

NOTES:  A. All linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package is hermetically sealed with a ceramic lid using glass frit.
D

E

Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.



MECHANICAL DATA

W (R—GDFP—F14) CERAMIC DUAL FLATPACK

Base and Seating Plane

0.260 (6,60)
0.045 (1,14) 0235 (5,97)
l’ 0.026 (0,66)

y 1 L 0.008 ozo)]:

| 0.080 (2,03 0.004 (0,10)
0.045 (1,14)
«—— 0.280 (7,11) MAX ——»]
0.019 (0,48)
1 14 0.015 (0,38)
4 N\
| | !
[ | |
0.050 (1,27)
[ | | |
0.390 (9,01) | | |
0.335 (8,51

| | | 0.005 (0,13) MIN

4 Places
[ | [ ] i

A
7 8
0.360 (9,14) 0.360 (9,14)
0.250 (6,35) 0.250 (6,35)

4040180-2/F 04/14

NOTES:  A. All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

This package can be hermetically sealed with a ceramic lid using glass frit.
Index point is provided on cap for terminal identification only.

Falls within MIL STD 1835 GDFP1-F14
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
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