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54AC/74AC163 ® 54ACT/74ACT163
Synchronous Presettable Binary Counter
General Description Features
The 'AG/’ACT163 are high-speed synchronous modulo-16 B Igc reduced by 50%
binary counters. They are synchronously presettable for ap- B Synchronous counting and loading
plication in programmable dividers and have two types of  m High-speed synchronous expansion
Count Enable inputs plus a Terminal Count output for versa- @ Typical count rate of 125 MHz
t::ngn for:\ing sygchrcr:nous mu:;istagei countirs. The 'AC/ m Outputs source/sink 24 mA
1.63 as a Sync ror}ous eset input that overrides B 'ACT163 has TTL-compatible inputs
counting and parallel loading and allows the outputs to be B Standard Military Drawing (SMD)
simultaneously reset on the rising edge of the clock. O AC163: 5962-89582
— 'ACT163: 5962-90575
Logic Symbols Connection Diagrams
Pin Assignment
IEEE/IEC for DIP, Flatpak and SOIC
111 CTRDV16 <, Ny oy
Po Py Py P SR —— o7= N [~ ‘e
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OISR 5 0, 0, Q P o ps—6 11f-a
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| | | | cer—7 10 j=CET
TL/F/9932-1 Po 1,50 (1) Q GND—18 9|—PE
P 2 Y TL/F/9932-3
Py 0] Q B
P3 (8) Q3
- Pin Assignment
Pin Names Description TL/F/esse-2 for |_gcc
CEP Count Enable Parallel Input Ps P, NC Py Py
CET Count Enable Trickle Input €]
CP Clock Pulse Input
SR Synchronous Reset Input
Po-P3 Parallel Data Inputs
PE Parallel Enable Input
Qp-Q3 Flip-Flop Outputs
TC Terminal Count Output
(]
Q3 @, NC Q; Qg
TL/F/9932-4
FACT™ s a of National i G
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Functional Description

The 'AC/’ACT163 counts in modulo-16 binary sequence.
From state 15 (HHHH) it increments to state O (LLLL). The
clock inputs of all flip-flops are driven in parallel through a
clock buffer. Thus all changes of the Q outputs occur as a
result of, and synchronous with, the LOW-to-HIGH transition
of the CP input signal. The circuits have four fundamental
modes of operation, in order of precedence: synchronous
reset, parallel load, count-up and hold. Four control inputs—
Synchronous Reset (SR), Parallel Enable (PE), Count En-
able Parallel (CEP) and Count Enable Trickle (CET)—deter-
mine the mode of operation, as shown in the Mode Select
Table. A LOW signal on SR overrides counting and parallel
loading and allows all outputs to go LOW on the next rising
edge of CP. A LOW signal on PE overrides counting and
allows information on the Parallel Data (Pp) inputs to be
loaded into the flip-flops on the next rising edge of CP. With
PE and SR HIGH, GEP and CET permit counting when both
are HIGH. Conversely, a LOW signal on either CEP or CET
inhibits counting.

The ’AC/’ACT163 uses D-type edge-triggered flip-flops and
changing the SR, PE, CEP and CET inputs when the CP is in
either state does not cause errors, provided that the recom-
mended setup and hold times, with respect to the rising
edge of CP, are observed.

The Terminal Count (TC) output is HIGH when CET is HIGH
and counter is in state 15. To implement synchronous multi-
stage counters, the TC outputs can be used with the CEP
and CET inputs in two different ways.

Figure 1 shows the connections for simple ripple carry, in
which the clock period must be longer than the CP to TC
delay of the first stage, plus the cumulative CET to TC de-
lays of the intermediate stages, plus the CET to CP setup
time of the last stage. This total delay plus setup time sets
the upper limit on clock frequency. For faster clock rates,
the camry lookahead connections shown in Figure 2 are rec-
ommended. In this scheme the ripple delay through the in-
termediate stages commences with the same clock that
causes the first stage to tick over from max to min in the Up
mode, or min to max in the Down mode, to start its final
cycle. Since this final cycle takes 16 clocks to complete,

there is plenty of time for the ripple to progress through the
intermediate stages. The critical timing that limits the clock
period is the CP to TC delay of the first stage plus the CEP
to CP setup time of the last stage. The TC output is subject
to decoding spikes due to internal race conditions and is
therefore not recommended for use as a clock or asynchro-
nous reset for flip-flops, registers or counters.

Logic Equations: Gount Enable = CEP e CGET ¢ PE
TC = Q0°Q1 ‘02°Q3°CET

Mode Select Table

== = Action on the Rising
SR PE CET CEP Clock Edge (")

L X X X Reset (Clear)

H L X X Load (P, —> Qp)

H H H H Count (Increment)

H H L X No Change (Hold)

H H X L No Change (Hold)

HIGH Voltage Level
LOW Voltage Level

H
L
X = Immaterial

State Diagram

TL/F/9932-5

COUNT —OJ CET  TC JO——O CET  TC JO— (]

CET  TC Oo——O| CET  TC JO——pQ CET

£:P
cpP TO ALL STAGES

COUNT —OJ CET  TC O—l—PCI CEP LO

_Kip
CP TO ALL STAGES

TL/F/9932-8
FIGURE 1
CEP L»o CEP |—>o CEP
L—»O| CET  TC Jo—OJ CET  TC Jo—>O| CET  TC fo——Cf CET
TL/F/9932-9

FIGURE 2
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V)=

Absolute Maximum Ratings (ote 1)
If Military/Aerospace specified devices are required,
please contact the National
Office/Distributors for availability and specifications.
Supply Voltage (Vee)
DC Input Diode Current (I)k)
—0.5V
V| = Vg + 0.5V
DC Input Voltage (V))
DG Output Diode Current (Iok)
Vo = —0.5V
Vo = Vge + 0.5V
DC Output Voltage (Vo)

Semiconductor Sales

—0.5Vio +7.0V

—20 mA
+20 mA

—0.5V 1o Vg + 0.5V

—20 mA
+20 mA

—0.5Vto Vge + 0.5V

Recommended Operating

Conditions
Supply Voltage (Vco)
AC
"ACT
Input Voltage (V))

Output Voltage (Vo)

Operating Temperature (T 5)

74AC/ACT
54AC/ACT

Minimum Input Edge Rate (AV/At)

*AC Devices

VN from 30% to 70% of Voo

2.0Vi0 6.0V
4.5V 10 5.5V

0V io Vee
OVio Voo

—40°Cto +85°C
—55°Cto +125°C

DC Output Source Vee @ 3.3V, 4.5V, 5.5V 125 mV/ns
or Sink Current (Ip) +50 mA Minimum Input Edge Rate (AV/At)
DC V¢ or Ground Current *ACT Devices
per Output Pin (I or IgnD) +50 mA Vin from 0.8V to 2.0V
Storage Temperature (TsTg) —65°C to +150°C Vce @ 4.5V, 5.5V 125 mV/ns
Junction Temperature (T,)
CDIP 175°C
PDIP 140°C
Note 1: Absolute maximum ratings are those values beyond which damage
to the device may occur. The databook specifications should be met, without
exception, to ensure that the system design is reliable over its power supply,
temperature, and output/input loading variables. National does not recom-
mend operation of FACT™ circuits outside databook specifications.
DC Characteristics for ’AC Family Devices
74AC 54AC 74AC
Vee Ta = Ta =
mbol Parameter Ta = +25° ni ndition:
Symbo aramete W) A 5C | _sscto +125°C | —a0°Cto +g5°c | UNits |  Conditions
Typ Guaranteed Limits
VIH Minimum High Level | 3.0 15 2.1 2.1 2.1 Vout = 0.1V
Input Voltage 4.5 2.25 3.15 3.15 3.15 \ orVge — 0.1V
5.5 2.75 3.85 3.85 3.85
ViL Maximum Low Level | 3.0 15 0.9 0.9 0.9 Vout = 0.1V
Input Voltage 4.5 2.25 1.35 1.35 1.35 \ orVge — 0.1V
55 2.75 1.65 1.65 1.65
VOH Minimum High Level | 3.0 2.99 2.9 2.9 2.9 lout = —50 pA
Output Voltage 4.5 4.49 4.4 4.4 4.4 \"
5.5 5.49 5.4 5.4 5.4
*VIN = ViLor ViH
3.0 2.56 2.4 2.46 —12mA
4.5 3.86 37 3.76 A\ loH —24 mA
5.5 4.86 4.7 4.76 —24 mA
VoL Maximum Low Level | 3.0 0.002 0.1 0.1 0.1 lout = 50 pA
Output Voltage 4.5 0.001 0.1 0.1 0.1 \
55 0.001 0.1 0.1 0.1
*VIN = ViLor ViH
3.0 0.36 0.50 0.44 12mA
4.5 0.36 0.50 0.44 \" loL 24 mA
5.5 0.36 0.50 0.44 24 mA
Iin Maximum Input 5.5 401 10 £1.0 A V| = Vg, GND
Leakage Current ’ - - ’

*All outputs loaded; thresholds on input associated with output under test.
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DC Characteristics for ’AC Family Devices (continued)

74AC 54AC 74AC
Symbol Parameter Vee Tp = +25°C Ta= Ta = Units Conditions
V) —55°C to +125°C | —40°C to +85°C
Typ Guaranteed Limits
loLp FTMinimum Dynamic | 5.5 50 75 mA | VoLp = 1.65V Max
lonp | OutPut Cument 55 —50 -75 mA | Vorp = 3.85V Min
lcc Maximum Quiescent VIN = Vce
. 4. 80. 40. A
Supply Current 55 ° 0.0 0.0 b or GND
TMaximum test duration 2.0 ms, one output loaded at a time.
Note: |y and Icc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5V V.
Icc for 54AC @ 25°C is identical to 74AC @ 25°C.
DC Characteristics for ’ACT Family Devices
74ACT 54ACT 74ACT
Symbol Parameter Vee Tp = +25°C Ta= Ta = Units Conditions
(\2) —55°Cto +125°C | —40°Cto +85°C
Typ Guaranteed Limits
VIH Minimum High Level | 4.5 1.5 2.0 20 2.0 v Vout = 0.1V
Input Voltage 55 15 2.0 2.0 2.0 orVeg — 0.1V
ViL Maximum Low Level | 4.5 1.5 0.8 0.8 0.8 v Vourt = 0.1V
Input Voltage 5.5 1.5 0.8 0.8 0.8 orVee — 0.1V
VOH Minimum High Level | 4.5 | 4.49 4.4 4.4 4.4 v lout = —50 pA
Output Voltage 55 5.49 5.4 5.4 5.4
*VIN = ViLorViy
45 3.86 3.70 3.76 Vv I —24 mA
55 4.86 4.70 476 OH —24 mA
VoL Maximum Low Level [ 4.5 | 0.001 0.1 0.1 0.1 v loyt = 50 pA
Output Voltage 55 | 0.001 0.1 0.1 0.1
*VIN = ViLor Viy
45 0.36 0.50 0.44 v | 24 mA
5.5 0.36 0.50 0.44 oL 24 mA
N Maximum Input 55 404 10 +1.0 A V) = Ve, GND
Leakage Current
lect Maximum 55 | 06 16 15 ma | V1= Voo -2
e/ Input
loLp ‘FMinimum Dynamic 5.5 50 75 mA | VoLp = 1.65V Max
lonp | ©OutputGument 55 —50 -75 mA | Voup = 3.85V Min
Icc Maximum Quiescent VIN = Voo
Supply Current 55 40 80.0 40.0 pA | GND

*All outputs loaded; thresholds on input associated with output under test.
TMaximum test duration 2.0 ms, one output loaded at a time.
Note: Icc for 54ACT @ 25°C is identical to 74ACT @ 25°C.
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AC Electrical Characteristics
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74AC 54AC 74AC
Ta = —55°C Ta = —40°C
* = +25°
Symbol Parameter v((\:;; Té —5 02 5: to +125°C to +85°C Units
L P C_ = 50 pF CL = 50 pF
Min Typ Max Min Max Min Max
frmax Maximum Clock 33 70 95 55 60 MHz
Frequency 5.0 110 140 90 95
tpLH Propagation Delay, CP to Qp, 3.3 2.0 7.5 125 1.0 13.5 1.5 13.5 ns
(PE Input HIGH or LOW) 5.0 1.5 5.5 9.0 1.5 9.5 1.0 9.5
tpHL Propagation Delay, CP to Qp, 3.3 15 8.5 12.0 1.0 125 1.5 13.0 ns
(PE Input HIGH or LOW) 5.0 1.5 6.0 9.5 1.5 9.5 1.5 10.0
tpLH Propagation Delay 3.3 3.0 9.5 15.0 1.0 16.5 25 16.5 ns
CPtoTC 5.0 2.0 7.0 10.5 1.5 11.0 1.5 1.5
tPHL Propagation Delay 3.3 3.5 11.0 14.0 1.0 15.0 2.5 15.5 ns
CPtoTC 5.0 2.0 8.0 11.0 1.5 11.0 2.0 1.5
tpLH Propagation Delay 33 2.0 75 9.5 1.0 11.0 1.5 11.0 ns
CETto TC 5.0 1.5 55 6.5 1.5 7.5 1.0 7.5
tPHL Propagation Delay 33 25 8.5 11.0 1.0 12.0 2.0 12.5 ns
CETto TC 5.0 2.0 6.0 8.5 1.5 9.0 1.5 9.5
*Voltage Range 3.3 is 3.3V +0.3V
Voltage Range 5.0 is 5.0V +0.5V
AC Operating Requirements
74AC 54AC 74AC
Ta = —55°C Ta = —40°C
* = +25°
Symbol Parameter v(?;; Té -5 : 5: to +125°C to +85°C Units
L P CL = 50pF CL = 50pF
Typ Guaranteed Minimum
ts Setup Time, HIGH or LOW 33 55 13.5 17.0 16.0 ns
Pnto CP 5.0 4.0 8.5 11.0 10.5
th Hold Time, HIGH or LOW 33 —-7.0 —-1.0 —-0.5 -0.5 ns
Pnto CP 5.0 —5.0 0 0 0
ts Setup Time, HIGH or LOW 33 5.5 14.0 17.0 16.5 ns
SRtoCP 5.0 4.0 9.5 12.0 11.0
th Hold Time, HIGH or LOW 3.3 -7.5 —-1.0 —-0.5 —-0.5 ns
SRtoCP 5.0 —55 —0.5 0 0
ts Setup Time, HIGH or LOW 33 5.5 11.5 16.0 14.0 ns
PE to GP 5.0 4.0 7.5 9.5 8.5
th Hold Time, HIGH or LOW 3.3 -7.5 —-1.0 —0.5 —0.5 ns
PEto CP 5.0 -5.0 —-0.5 0 0
ts Setup Time, HIGH or LOW 33 3.5 6.0 8.0 7.0 ns
CEP or CET to CP 5.0 25 4.5 5.5 5.0
th Hold Time, HIGH or LOW 3.3 —4.5 0 0 0 ns
CEP or CET to CP 5.0 —-3.0 0 0.5 0.5
tw Clock Pulse Width (Load) 33 3.0 3.5 5.0 4.0 ns
HIGH or LOW 5.0 2.0 25 5.0 3.0
tw Clock Pulse Width (Count) 3.3 3.0 4.0 5.0 4.5 ns
HIGH or LOW 5.0 2.0 3.0 5.0 35
*Voltage Range 3.3 is 3.3V +0.3V
Voltage Range 5.0 is 5.0V +0.5V
6
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AC Electrical Characteristics
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74ACT 54ACT 74ACT
Ta = —55°C Ta = —40°C
Vee* Ta= +25°
Symbol Parameter ((\:/(): é‘ - 50 S FC to +125°C to +85°C Units
L P C_ = 50 pF CL = 50pF
Min Typ Max Min Max Min Max
fmax Maximum Clock 50 | 120 140 90 105 MHz
Frequency
tpLH Propagation Delay, CP to Qn
(PE Input HIGH or LOW) 5.0 15 5.5 10.0 15 10.5 15 11.0 ns
tpHL Propagation Delay, CP to Qp
(ﬁ Input HIGH or LOW) 5.0 15 6.0 11.0 1.5 105 1.5 12.0 ns
tpLH Propagation Delay
CP1oTC 5.0 25 7.0 115 1.5 125 2.0 135 ns
tpHL Propagation Delay
CP1oTC 5.0 3.0 8.0 135 1.5 13.0 2.0 15.0 ns
tpLH Propagation Delay
CET 10 TC 5.0 20 55 9.0 15 9.5 15 10.5 ns
tpHL Propagation Delay
CET to TC 5.0 20 6.0 10.0 1.5 9.5 2.0 11.0 ns
*Voltage Range 5.0 is 5.0V +0.5V
AC Operating Requirements
74ACT 54ACT 74ACT
Ta = —55°C Ta = —40°C
* - o
Symbol Parameter V((\:/(; Té‘ _ -‘5_: 5;: to +125°C to +85°C Units
L P CL = 50 pF CL = 50 pF
Typ Guaranteed Minimum
ts Setup Time, HIGH or LOW 5.0 4.0 100 135 12.0 ns
P to CP ’ ’ ’ ’ ’
th Hold Time, HIGH or LOW _
Pr 10 CP 5.0 5.0 0.5 0.5 0.5 ns
ts Setup Time, HIGH or LOW
SRioCP 5.0 4.0 10.0 13.5 1.5 ns
th Hold Time, HIGH or LOW _ _ _
SR 1o CP 5.0 5.5 0.5 0.0 0.5 ns
ts Setup Time, HIGH or LOW
BE to CP 5.0 4.0 8.5 1.5 10.5 ns
th Hold Time, HIGH or LOW _ _
PE 1o CP 5.0 5.5 0.5 0.0 0 ns
s Setup Time, HIGH or LOW
CEP or CET to CP 5.0 2.5 5.5 7.0 6.5 ns
th Hold Time, HIGH or LOW _
GEP or CET 1o CP 5.0 3.0 0 0.5 0.5 ns
tw Clock Pulse Width (Load)
HIGH or LOW 5.0 2.0 3.5 5.0 3.5 ns
tw Clock Pulse Width
(Gount) HIGH or LOW 5.0 2.0 35 5.0 3.5 ns
*Voltage Range 5.0 is 5.0V +0.5V
7
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Capacitance
Symbol Parameter Typ Units Conditions
CiN Input Capacitance 45 pF Vee = OPEN
Cpp Power Dissipation
45. F Voo = 5.0V
Capacitance 5.0 P cc
Ordering Information
The device number is used to form part of a simplified purchasing code where the package type and temperature range are
defined as follows:
74ACT 163 P C OR
Temperature Range Family Special Variations
74AC = Commercial X = Devices shippedin 13" reels
54AC = Military QR = Commercial grade device with
74ACT = Commercial TTL-Compatible burn-in
54ACT = Military TTL-Compatible QB = Military grade device with
. environmental and burn-in
Device Type processing shipped in tubes
Packag_e Code Temperature Range
; = ggﬁﬁ,?gp G = Commercial (—40°C to + 85°C)
- i .
M = Military (—55°Cto +125°C
F = Flatpak litary ( )
L = Leadless Ceramic Chip Carrier (LCC)
S = Small Outline (SOIC)
Physical Dimensions inches (milimeters)
0.200+0.005
(5.080£0.127)
e 450 x 0.01540.010
% -] ye {0.381 £0.258)
0.350 +0.008 0.0 N
FANL00E — 00630075 TE TN 7 soroom
‘ (1.600—1.905) MIN TYP y o 10178 -0.279)
LA NN ¥ RTYP
/" vaz2—0.02
0.077-0.003 r h ¥ -10.5591;;1.711»
(1.959 —2.362) S
- f
4 0.045-0.055 ¥
NS ——— Z (1.143 - 1.397) I ___
DETAIL A e 0.067-0.083 _
/z.vnz—z,wm" t%
Top View Side View / e YR
O agey 0040£0.010
{1.016£0.258)
3PLCS
Bottom View
0.015
%_ {0.381)
MnTYP ¥ e WAX TYP
0.022 —
055> 0.006
MAX TYP 710 152)
MIN TYP
Detail A
coonnty o
20 Terminal Ceramic Leadless Chip Carrier (L)
NS Package Number E20A
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Physical Dimensions inches (milimeters) (Continued)
0.785
[19.94] MAX
16 9
DA AN A A T
0.220-0.310
[5.59-7.87]
0.025 PRV WP P W WP R P B N
" 10-64] 1 ¢ 0.005-0.020
R To.13-0.51] 1P
0.037 40.005
0.005 = To.esxais] TP 0.290-0.320
[0.13] I | |« 0.055£0.005 yp 7.37-8.13]
MIN TvP [1.40£0.13] L — GLASS SEALANT
¥ 0.020-0.060 1yp ¥
0.200 | [0.51-1.52] 0.180 yax I
[5.08] H H * [4.57] I
MAX TYP - H 0.010£0.002 qyp
i | H 5 ¥ ” / [0.25 £ 0.05]
|
0.125-0.200 o 20 ' gro’ co
TYP — 90°+ 4 95°%5
[3.18-5.08] L~ TYP L TYP
0.080 o g 1
BO[T%{OEBN]DS I 0.018 £ 0.003 2:310-0.410
[0.46 £ 0.08] e [7.87-10.41] J16A (REV L)
0.100£0.010 1yp _|
[2.54%0.25]
16-Lead Ceramic Dual-In-Line Package (D)
NS Package Number J16A
. 0.386-0.394 ,
{5.804 - 10.00)
»IB 1% 14 13 12 11 10 9
“ AaBAApQlA
0.228-0.204 300
(5.791 -6.198) TYe
= A
4
S0 000005 |
LEAD NG, 4 12 3 4 5 B T 8 f
IDENT 0.010 pay
(0.254)
0.150-0.157
(3.810 - 3.988)
D.010—0.020 0.053-0.069
(D.254 —0.508) a5 {1.346-1.753) 0.00a—pmp
87 MAX TYP (0.102 -0.254)
i ALL LEADS — \
I 1
-y, —— L ==ttt N
f PLANE
+ * I]ﬁlll L T
_D.016-0.080 @ame  —> % — %WP
TYP ALL LEADS (0.406—1.270) oz @ )
0.004 TYP ALL LEADS ™ Ml poos o
10102 (0203) MIGA(REV Hy
ALL LEAD TIPS
16-Lead Small Outline Integrated Circuit (S)
NS Package Number M16A
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54AC/74AC163 ¢ 54ACT/74ACT163 Synchronous Presettable Binary Counteh'g

Physical Dimensions inches (milimeters) (Continued)

0.740 - 0.780

(18.80-19.81)

I__UO
L[ A [ [ [ e

.090
86)

0.250£0.010
(6.350£0.254)

PIN NO. PIN NO. 1
pent L0 L2 (3] (4] (5] (6] [Z] [8) ipent L) (2]
OPTION 01 OPTION 02 65
0.130£0.005
0.060 0.300 - 0.320
1 (3302*0127) “1 I“(t 524) /'\I« OPTIONAL j 7.620= 8128) ;
0.145=0.200
{3.683 - 5.080)
95°25° 0.008-0.016
o4 40 _0.008-0.016
@ ggg) N 90°4 4° TYP om o203-04085 TP
0.125-0.150 003040015
(3175-3.310) (0.76210.381)
0.014-0.023 0.100£0.010 (0 325-0-0 040
{. 3%-0: 584) 0.050£0.010 (2‘54% :Po.zu) -0.015 NISE (REY )

(1.270 £0.254)
TP

+1ois
(8.2551 5915

16-Lead Plastic Dual-In-Line Package (P)
NS Package Number N16E

0,050 -0.060 0.371-0.3%
(.Z70-2.032) r‘ gz an |
0.004—0.006 0.007-0.018 0.050:£0.005
wi0z-0.58 1" 0.78—0.457) = =T panenizn 7
| <—voomn e
0.250-0.370
6.350-9.208)
Y
¥ 16 110 9] A 1
i
3 32';’ 0.245-0.275
VA LRSS 16.223-6.985)
¥ 2 8 '
0.008-0 012
i |
DETAILA- - ! L7 ‘ (0.203-0.205)
PINND. 1 0.250-0.370
OETAILA
VDENT (5.350-9.398)
i
JES §
0.026-0.040 L L 0.015-0.019
ine )
e

10.660—1.016)

LIFE SUPPORT POLICY

VoA e Ky

16-Lead Ceramic Flatpak (F)
NS Package Number W16A

NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or

systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance

2. A critical component is any component of a life

support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or

with instructions for use provided in the labeling, can effectiveness.
be reasonably expected to result in a significant injury
to the user.
National Semiconductor National Semiconductor National Semiconductor National Semiconductor
Corporation Europe Hong Kong Ltd. Japan Ltd.
1111 West Bardin Road Fax: (449) 0-180-530 85 86 13th Floor, Straight Block, Tel: 81-043-299-2309
Arlington, TX 76017 Email: cnjwge @tevm2.nsc.com Ocean Centre, 5 Canton Rd. Fax: 81-043-299-2408
Tel: 1(800) 272-9959 Deutsch Tel: (+49) 0-180-530 85 85 Tsimshatsui, Kowloon
Fax: 1(800) 737-7018 English Tel (+49) 0-180-532 78 32 Hong Kong
Frangais Tel: (+49) 0-180-532 93 58 Tel: (852) 2737-1600
Italiano  Tel: (+49) 0-180-534 16 80 Fax: (852) 2736-9960

National does not assume any responsibility for use of any circuitry described, no cirouit patent licenses are implied and National reserves the right at any time without notice to change said circuiitry and specifications.
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