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&National Semiconductor

54F/74F 181
4-Bit Arithmetic Logic Unit

General Description Features
perform all the possible 16 logic operations on two variables long words

the Schottky ALU and only consumes 30% as much power.

The 'F181 is a 4-bit Arithmetic logic Unit (ALU) which can B Full lookahead for high-speed arithmetic operation on

and a variety of arithmetic operations. It is 40% faster than B Guaranteed 4000V minimum ESD protection

August 1995

Commercial Military :aucmk;g: Package Description
74F181PC N24A 24-Lead (0.600" Wide) Molded Dual-In-Line
74F181SPC N24C 24-Lead (0.300” Wide) Molded Dual-In-Line
54F181DM (Note 2) J24A 24-Lead Ceramic Dual-In-Line
54F181SDM (Note 2) J24F 24-L ead (0.300") Ceramic Dual-In-Line
74F1818C (Note 1) M248B 24-Lead (0.300”) Molded Small Outline, JEDEC
54F181FM (Note 2) wa4C 24-Lead Cerpack
54F181LM (Note 2) E28A 24-1 ead Ceramic Leadless Chip Carrier, Type C

Note 1: Devices also available in 13" reel. Use suffix = SCX.
Note 2: Military grade device with environmental and burn-in processing. Use suffix = DMQB, FMQB and LMQB.

Connection Diagrams

Pin Assignment Pin Assignment
for DIP, SOIC and Flatpak forLCC
- N/ Fg M CoNC Sp S¢S,
Bp=q1 24 =Vcc HEEEDEER
ZD—Z 23—11 [ b bf bl b b b ]
5;—3 2|8 i S3
s, =4 217, Fo 3 G A
5,5 20|85, eND [ By
Sg—16 194 Nem Ne
o A3 F3 Yeo
Co—17 18=Bj3 A=B [i7] A1
M—8 17—6 P {8 By
Fo—9 16 —=Cpes IR ]
Fi—f10 15|—F 9] 29 [1] 22 5 [24] [25]
Fa—{11 14}-a=p Cne4 G B3NC Az By Ay

GND— 12 13 _?3 TL/F/9491-2
TL/F/9491-1
TRI-STATE® is a regi of National i e
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Logic Symbols

Active-HIGH Operands Active-LOW Operands IEEE/IEC
dbddddddd LIl l1]] so—fo] AW
Ap By A B, Ay By As B Ap By A, B; A, By Az B ] 5
—c, %o Po A B Az By A5 By Coaal— —Ofc, "o %o M Pz B2 A8 Bs afo— Sy o (0...15) CP ¥E
—m —n S5 — M 31 (0..15)CGP~—C
—se A=B— —Is, A=B— 53— 6(P=0) ¢ — A=B
—s, olo— —s, ol— M—]4 (0...15) €O — G
—1s, —1s, C,—cl
—Iss Fy F,  F3 Plo—- —Is5 F Fy Fp  F3 — R =np -
A ) P Fy
P Y9 T 5 —{o
TL/F/9491-8 TL/F/9491-4 L [
5,0 (2) P—F4
A, —Bp _
o o 5, —d (4) ~—F2
Unit Loading/Fan Qut » 8
A N
=1 ® b F;
54F/74F 35 =g
Pin Names Description U.L. Input /) TL/F/9491-10
HIGH/LOW | Output lon/loL
Ao-Az A Operand Inputs (Active LOW) 1.0/3.0 |20 pA/—1.8 mA
Bo-B3 B Operand Inputs (Active LOW) 1.0/3.0 |20 pA/—1.8mA
Sp-S3 Function Select Inputs 1.0/40 (20 pA/—24mA
M Mode Control Input 1.0/1.0 20 pA/ —0.6 mA
Cn Carry Input 1.0/5.0 20 pA/ —3.0 mA
Fo-F3 Function Outputs (Active LOW) 50/33.3 —1 mA/20 mA
A=B Comparator Output OC*/33.3 */20 mA
G Carry Generate Output (Active LOW) 50/33.3 —1 mA/20 mA
P Carry Propagate Output (Active LOW)| 50/33.3 —1 mA/20 mA
Ch+ 4 Carry Output 50/33.3 —1 mA/20 mA

*OGC-Open Collector

Functional Description
The ’F181 is a 4-bit high-speed parallel Arithmetic Logic
Unit (ALU). Controlled by the four Function Select inputs
(Sp—S3) and the Mode Control input (M), it can perform all
the 16 possible logic operations or 16 different arithmetic
operations on Active HIGH or Active LOW operands. The
Function Table lists these operations.
When the Mode Control input (M) is HIGH, all internal car-
ries are inhibited and the device performs logic operations
on the individual bits as listed. When the Mode Control input
is LOW, the carries are enabled and the device performs
arithmetic operations on the two 4-bit words. The device
incorporates full internal carry lookahead and provides for
either ripple carry between devices using the C;, 4 4 output,
or for cary lookahead between packages using the signals
P (Carry Propagate) and G (Carry Generate). In the Add
mode, P indicates that F is 15 or more, while G indicates
that F is 16 or more. In the Subtract mode P indicates that F
is zero or less, while G indicates that F is less than zero. P
and G are not affected by carry in. When speed require-
ments are not stringent, the ’F181 can be used in a simple
Ripple Carry mode by connecting the Carry output (G, +4)
signal to the Carry input (Cp) of the next unit. For high speed
operation the device is used in conjunction with a carry look-
ahead circuit. One camry lookahead package is required for

each group of four 'F181 devices. Carry lookahead can be
provided at various levels and offers high speed capability
over exiremely long word lengths.

The A=B output from the device goes HIGH when all four F
outputs are HIGH and can be used to indicate logic equiva-
lence over four bits when the unit is in the Subtract mode.
The A=B output is open collector and can be wired AND
with other A=B outputs to give a comparison for more than
four bits. The A=B signal can also be used with the Gy, 4
signal to indicate A>B and A<B.

The Function Table lists the arithmetic operations that are
performed without a carry in. An incoming carry adds a one
to each operation. Thus, select code LHHL generates A
minus B minus 1 (2s complement notation) without a carry
in and generates A minus B when a carry is applied. Be-
cause subtraction is actually performed by complementary
addition (1s complement), a carry out means borrow; thus a
carry is generated when there is no underflow and no carry
is generated when there is underflow. As indicated, this de-
vice can be used with either active LOW inputs producing
active LOW outputs or with active HIGH inputs producing
active HIGH outputs. For either case the table lists the oper-
ations that are performed to the operands labeled inside the
logic symbol.
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’F181 Operation Table
Logic Arithmetic Arithmetic
Sp S4 Sz S3 (M=H) (M= L, Co=Inactive) (M=L, Co=Active)
L L L L A A minus 1 A
66666666 H L L L AsB A B minus 1 AeB
L H L L A+B A e B minus 1 AeB
—c, hoBo A B Az By A By J| B Y H L L Logic “1" minus 1 (2s comp.) Zero
—u " L L H L A+B Aplus (A + B) Aplus(A + B)plus 1
—s, asBf— | H L H L B AeBplus (A + B) A*Bplus (A + B) plus 1
s 'F181 L H H L Ae E A minus B rDinus 1 A mrus B
1 GIO—| H H H L A+B A+B A + Bplus 1
— sz L L L H AeB Aplus (A + B) Aplus (A + Bplus 1
5 Fy Fy F3 Flo— H L L H AeB _AplusB _AplusBplus 1
? ? ? ? L H L H B A*Bplus (A + B) A ®Bplus(A + B)plus 1
H H L H A+B A+B A+ Bplus 1
a. All Input Data Inverted L L H H Logic “0” Aplus A (2 x A) Aplus A (2 x A) plus 1
H L H H AeB AplusAeB Aplus A Bplus 1
L H H H AeB Aplus AeB Aplus A *Bplus 1
H H H H A A Aplus 1
L L L L A A Aplus 1
H L L L ATB A+B A+ Bplus 1
L H L L AeB A+B A+ Bplusi
HEEEEEN H H L L | Logicwo minus 1(2s comp.) Zero
—olc. %o Ba A By Ay By Ag By L L H L AsB A plus (A ¢ B) Aplus A eBplus 1
n weafO— | H L H L B A Bplus (A + B) A e Bplus (A + B)plus 1
—M _ L H H L AeB A minus B minus 1 A minus B
—so gt e H H L AB A B minus 1 AB
—1s ol— L L L H A;B AplusAeB Aplus AeBplus 1
—, H L L H ASB Aplus B Aplus B plus 1
B P—| L H L H B AeBplus (A + ) A+ Bplus (A + B)plus 1
H H L H AeB A * B minus 1 AeB
| | | | L L H H Logic *1” Aplus A (2 X A) Aplus A 2 X A) plus 1
H L H H A+B A plus (A +B) A plus (A+B)plus 1
b. All Input Data True L H H H A+B Aplus (A + B) Aplus (A+B) plus 1
H H H H A A minus 1 A
L L L L A A minus 1 A
dldldldl H L L L A+B A« B minus 1 AeB
—Jc, Ro o A B A By Ap By L H L L AeB A B minus 1 AeB
nedf H H L L Logic “1” minus 1 (2s comp.) Zero
i _ L L H L AeB Aplus (A + B) Aplus (A + B) plus 1
—Is . o el Y L H L B AeBplus (A + B) A ¢ Bplus (A + B) plus 1
—s, do—| ¢ H H L AeB Aplus B Aplus B plus 1
—s, H H H L A+B A+B _ A+ Boplus 1
T flo—| L L L H ATEB Aplus (A + B) Aplus (A + B) plus 1
H L L H A®B A minus B minus 1 A minus B
? ¢ 9 L H L H B AsBplus (A + B) A+ Bplus (A + B)plus 1
H H L H A+B A+B A+ Bplus 1
¢. A Input Data Inverted; L L H H Logic 0 Aplus A (2 x A) Aplus A (2 x A) plus 1
B Input Data True H L H H AeB AplusAeB Aplus A ¢ B plus 1
L H H H AeB AplusAeB Aplus AeBplus 1
H H H H A A Aplus 1
L L L L A A Aplus 1
H L L L AeB A+B A+ Bplus 1
|$|$|6|6 L H L L A¥B A+B A + Bplus 1
H H L L Logic “'0” minus 1 (2s comp.) Zero
o, fofo M BB A B oy | L L H L A+B Aplus A+ B Aplus A® B plus 1
—M H L H L B A*Bplus (A + B) A *Bplus (A + B)plus 1
—s, A=Bl— L H H L A®B Aplus B Aplus B plus 1
—s, e 1l # H H L A*B A+ B minus 1 AeB
—Is, L L L H AeB AplusAeB Aplus AeBplus 1
] Pb— H L L H A®B A minus B minus 1 A minus B
55 Fp Fy Fa T3 L H L H B AeBplus (A + B) A ¢Bplus (A + B)plus 1
| | | | H H L H AeB A e Bminus 1 AeB
L L H H Logic 17 Aplus A (2 X A) Aplus A (2 X A) plus 1
d. A Input Data True; H L H H A+B Aplus (A +B) Aplus (A+B) plus 1
B Input Date Inverted L H H H A+B Aplus (A + B) Aplus (A-+B) plus 1
H H H H A A minus 1 A
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Absolute Maximum Ratings (ote 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.
Storage Temperature —65°Cto +150°C
Ambient Temperature under Bias —55°Cto +125°C
Junction Temperature under Bias —55°Cto +175°C

Current Applied to Output
in LOW State (Max) twice the rated I (MA)
ESD Last Passing Voltage (Min) 4000V

Note 1: Absolute maximum ratings are values beyond which the device may
be damaged or have its useful life impaired. Functional operation under
these conditions is not implied.

Note 2: Either voltage limit or current limit is sufficient to protect inputs.

Plastic —55°Cto +150°C
VCé: Pin gg@enﬁal to 05V 1o + 7.0V Recommended Operating
roun in — 0. (e] . ag s
Input Voltage (Note 2) —0.5Vto +7.0V Sor;.dltlbqnts_r "
_ ree Air Ambient Temperature
Input Current'(Note 2) 30 mAto +5.0 mA Military —55C to +125°C
Voltage Applied to Output Gommercial 0°Gio 4 70°G
in HIGH State (with Voe = 0V)
Standard Output —0.5Vio Voo S”&ﬁ:{ay;“age 45V 10 455V
R ® _ . .
TRI-STATE® Output 0.5Vto +5.5V Commercial +4.5Vto +5.5V
DC Electrical Characteristics
4F/74F
Symbol Parameter 54F/ Units | Vee Conditions
Min Typ Max
VIH Input HIGH Voltage 2.0 \ Recognized as a HIGH Signal
VL Input LOW Voltage 0.8 \Y Recognized as a LOW Signal
Vep Input Clamp Diode Voltage —1.2 \ Min IiIN= —18mA
VoH Output HIGH 54F 10% Voo 2.5 loH = —1mA
Voltage 74F 10% Vco 2.5 A Min loH= —1mA
74F 5% Vce 2.7 loH = —1mA
VoL Output LOW 54F 10% Voo 0.5 v Min | loL=20mA
Voltage 74F 10% Voo 0.5 loL = 20 mA
H Input HIGH 54F 20.0 ViN = 2.7V
Current 74F 5.0 A Max
IBvI Input HIGH Current ~ 54F 100 ViN = 7.0V
Breakdown Test 74F 7.0 pA | Max
lcEX Output HIGH 54F 250 A Max | Your = Vee Fn.G.P.Cn+a)
Leakage Current 74F 50 w
Vip Input Leakage Iip =19 pA
Test 74F 478 v 0.0 All Other Pins Grounded
lob Output Leakage Viop = 150 mV
Circuit Current 74F 875 A 0.0 All Other Pins Grounded
he Input LOW Current —0.6 VN = 0.5V (M)
—18 ViN = 0.5V (Ko, K1 ) Ka, Eo, §1 ) Ea)
A M =
—24 | ™ | vin = 0.5V (Sp, Az, Ba)
—3.0 ViIN = 0.5V (Cp)
los Output Short-Gircuit Gurrent —60 —150 mA Max | Vour = OV (Fn. G, P, Chrq)
loHe Open Collector, Qutput " Vo = Vee (A = B)
OFF Leakage Test 250 BA | Min
leecH Power Supply Current 43 65.0 mA Max | Vo = HIGH
lcoL Power Supply Current 43 65.0 mA Max | Vo = LOW
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AC Electrical Characteristics

74F 54F 74F
Ta = +25°C -
Vee = Mil Ta Vee =
Symbol Parameter Vee = +5.0V Te’ 205 0 FI Ac’: °:° 50 C: m Units
CL = 50 pF L P! L P

Path Mode Min Typ Max Min Max Min Max
tpLH Propagation Delay 3.0 6.4 8.5 3.0 10.0 3.0 9.5 ns
tPHL CnhtoCn + 4 3.0 6.1 8.0 3.0 9.5 3.0 9.0
tPLH Propagation Delay 5.0 10.0 13.0 5.0 15.5 5.0 14.0 ns
tpPHL AorBtoCph 4+ 4 Sum 4.0 9.4 12.0 3.5 16.5 4.0 13.0
tPLH Propagation Delay 5.0 10.8 14.0 5.0 17.0 5.0 15.0 ns
tPHL ARorBtoCp 4 4 Dif 5.0 10.0 13.0 4.0 15.0 5.0 14.0
tpLH Propagation Delay 3.0 6.7 8.5 2.5 16.0 3.0 9.5 ns
tpHL CptoF Any 3.0 6.5 8.5 25 12.0 3.0 9.5
tpLH Propagation Delay 3.0 5.7 7.5 25 9.0 3.0 8.5 ns
tPHL AorBorG Sum 3.0 5.8 7.5 2.5 9.5 3.0 8.5
tpLH Propagation Delay 3.0 6.5 8.5 25 11.5 3.0 9.5 ns
tpPHL AorBtoG Dif 3.0 7.3 9.5 25 11.0 3.0 10.5
tPLH Propagation Delay 3.0 5.0 7.0 25 8.5 3.0 8.0 ns
tPHL AorBtoP Sum 3.0 5.5 7.5 3.0 9.5 3.0 8.5
tpLH Propagation Delay 3.0 5.8 7.5 2.5 11.0 3.0 8.5 ns
tpHL AorBtoP Dif 4.0 6.5 8.5 3.0 11.0 4.0 9.5
tPLH Propagation Delay 3.0 7.0 9.0 3.0 14.5 3.0 10.0 ns
tPHL AjorBitoF Sum 3.0 7.2 10.0 3.0 14.5 3.0 10.0
tpLH Propagation Delay 3.0 8.2 11.0 3.0 17.5 3.0 12.0 ns
tPHL AjorBitoF; Dif 3.0 5.0 11.0 3.0 14.5 3.0 12.0
tpLH Propagation Delay 4.0 8.0 10.5 3.5 16.5 4.0 11.5 ns
tPHL AnyAorBtoAnyF Sum 4.0 7.8 10.0 4.0 13.5 4.0 11.0
tpLH Propagation Delay 4.5 9.4 12.0 3.5 17.5 4.5 13.0 ns
tpHL AnyAorBtoAnyF  Dif 3.5 9.4 12.0 3.0 14.0 3.5 13.0
tpLH Propagation Delay 4.0 6.0 9.0 3.5 14.5 4.0 10.0 ns
tPHL AorBtoF Logic 4.0 6.0 10.0 3.0 15.5 4.0 11.0
tpLH Propagation Delay 11.0 18.5 27.0 8.0 35.0 11.0 29.0 ns
tpPHL AorBioA=8B Dif 6.0 9.8 12.5 5.5 21.0 6.0 13.5

Ordering Information

defined as follows:

74F = Commercial
54F = Military

74F 181

Temperature Range Family 47—

Device Type

P C

Package Code

P = Plastic DIP

SP = Slim Plastic DIP
D = Ceramic DIP

SD = Slim Ceramic DIP
F = Flatpak
L = Leadless Chip Carrier (LCC)
S = Small Outline SOIC JEDEC

l— Special Variations

QB = Military grade device with
environmental and burn-in

Temperature Range

processing

C = GCommercial (0°C to +70°C)
Military (—55°C to + 125°C)

M=

The device number is used to form part of a simplified purchasing code where the package type and temperature range are
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Physical Dimensions inches (milimeters)

[00.450 £ 0.008

TOP VIEW

0.590-0.620
e
(14.986-15.748)

95" 157

0.685 +0.025

—

("_40 +o.535>_ -‘

-1.524

0.015 MIN TYP

PIN
0.300+0.005 TYP

#1 INDEX

0.093 0.011 1yp
0.007
0077 ,x
0.028
ooz P
0.055
0.045 1'P
0.055 1p

11
0.083
0.067 TYP

Z[:ETAIL A

45° x 0.015+0.010

0.075
"| 0.063
—] 0.003 MIN TYP
T |’
T o 015 MAX
q=
— —fTYP
THEH— 0.022 MAX TYP
[T _—I |<; 006 MIN TYP
.
)

18
45° x 0.040£0.010 DETAIL A
3 PLCS
BOTTOM VIEW SIDE VIEW £284 (REV D)
28-Lead Ceramic Leadless Chip Carrier (L)
NS Package Number E28A
1.290
= 0.600
ity {52
Iﬁllﬁllﬁllmlﬁ'lfﬁ'llﬁllﬂlﬁllﬂ b
~
0.025
{0638
RAD\ 0.514-0.526
{13.06-13.36)
.,,,,.,_“55/|_||_| EpOEOEGROROEOEnEmEnud
{0.762-1.337)
RAD TYP
0.180
_0.005 - GLASS 1.055 +0.005 14.572)
(0.27) SEALANTTN  (i397.mazn | [~ MAX  .020-0.070
MIN T . .|
+ Ll | {0.508-1.778)
t
0.008-0.012 T
{0.203-0.305)
u.098 0.018 :0.003
- 36’ 0.125-0200 0.150
{2.a89) l 0.100 :0.010 .‘ L ”"‘“ {0457 :0.078) 94" (3175 5 0an) aa
MAX {2.540 10.254) we N

24-Lead Ceramic Dual-In-Line Package (D)
NS Package Number J24A

J24AREVH
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Physical Dimensions inches (milimeters) (Gontinued)

1.280
(32.71)

2] [#] [Z2] [=1] [Z0] [is] [we] [o7] [re] [is]

0.025
{0.635) RaD

MAX

NS Package Number J24F

=B

24 23 22 21 20 19 18 17 16 15 14 13

0315 MAX 025
(8.001) GLASS (7.493)
I I3 J 3 3 I3 I A I N 6 50 ) 73 0.030—0.055
10.762-1.397)
RAD TVP
GLASS 0.060 +0.005 TPl | 0.290--0.320
SEALANT_\ {1528 Tz%) (__:'::::':";:”:)* {7366-8.028)
0150 X 0225
asm2) H (5.715)
MAX MAX
86° 92° 30
TvP
0.095 v::%(“ . 0.100 muw*‘ L 0.018 20003 *J g:_;:) L 0.310-0410
2413) gyps {2.54 0.258) {0457 £0.076) 015) [~ I‘MN (7.874-10.41)

24-Lead (0.300” Wide) Ceramic Dual-In-Line Package (SD)

0.008-0.012
{0.203-0.305)
Typ

4

J24F(REY 6)

NS Package Number M24B

24-Lead (0.300” Wide) Molded Small Outline Package, JEDEC (S)

LEAD NO 1
IDENTIFICATION ™\
0.1043 0.0125
0.0926 90991 TYP ALL LEADS
2.65 0 0:3%
235 .00
0.1
v S ilninlnlnlnlnlnlnlnl=ls] e L
PLANE | f -_% 8° MAX TYP-
0014 ALL LD T 0.0500 ALL LEADS
.55 00160 1vp ALL LEADS
0.40 M24B (REV F)
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Physical Dimensions inches (milimeters) (Gontinued)

NS Package Number N24C

24-Lead (0.300" Wide) Molded Dual-In-Line Package (SP)

[ 1.2431.270
| {31.57-32.25)
28) =) [ [21] [=0] [ie] [ve] Ji71 [is] [15] [1a] [oa
I 1
| ]
0062 \ !
“':ﬂ 1| o.540 ~0.005
IIn37e 10.427)
PIN NO. 1 IDENT :
II - 1
)N
1 2 3 [] 5 [] 7 3 [] {1l 11 12|
DOTTED OUTLINES
REFLECT ALTERNATE
0560 MOLDED BODY CONFIGURATION
73 0.030
076D 0475 0.000
0.600—0.620 MAX oy o.n 1160 0.006
L, e {1905} 0060 =
(15.24-15.748) } s [ “-,:‘,w "‘1 [‘" @opa z0.127) *
— _f_ - [l I A 0.170-0.210
T )i {4318-6.334)
0.009-0.015 — "
95°15° o\ o 0009005 -5
0.625 10025 T s
| —£.015 0.075 +0.015 4»' |4’ 0.018 :0.003 0.125-0.140 (l’l 380
I (15 876 += g:g) (1.905 :0.381) “‘ L 0.100 :0.010 {0.457 +0.076} m MIN
{2540 :0252)
N2aa REV
24-Lead (0.600" Wide) Molded Dual-In-Line Package (P)
NS Package Number N24A
1.243-1.270
0.092 {31.57-32.26)
(z.:m)'\ MAX
(2PLS) ! [77] [70] [i9] [i8] [i7]
SRS OPTION 2
PIN NO. 1 0.260:£0.005
VDENT (6.604£0.127)
/D ETE G IR T
OPTION 2 0.052 EJECTOR PINS
0.300-0.320 (1.575) OFTIONAL
{7.62—8.128) nea0
{1018) ‘“5) 01302 0.005
{3.302t0.127) l
i 0.020
0.145—0.200
r @50 (3.683—s.0D)
0.009—0.015 I
(0.229—0.331) 0.068
. l (1651 0.125-0.145
0.098 0. lm [ 175—3.566)
+0.040 - 0.07510.015
0.425 | F MIN
—0.013 L | (1.905:£0.381) {0467 £0.078) 'm) 00° £4°
(s 255*5 g;f) n1nu+u 010 4° TYP
(.54 50.250)
v

N24C (REV F)
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g Physical Dimensions inches (milimeters) (Gontinued)
O 0.090 0.625
D 0.060 | [ 0.590
o) - *-g-g;g 0.050 £ 0.005 —»f [« 0.005 MIN TYP
- : 24
) f
=
0.370 .
g 0.250 -1
= l
= In |
— 0.015
< 0.008
0.420 MAX 0.019
s p
m |- 0-015
' 0.008
<t 1] ]
- ! T
.;.; 0.370
0.250
% SEE l
DETAIL A

': 0.006 fl 1 il
# 0.004 < 0.045 MAX w24¢ (REVE)
w0 24-Lead Ceramic Flatpak (F)

NS Package Number W24C

LIFE SUPPORT POLICY

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 2. A critical component is any component of a life

systems which, (a) are intended for surgical implant support device or system whose failure to perform can
into the body, or (b) support or sustain life, and whose be reasonably expected to cause the failure of the life
failure to perform, when properly used in accordance support device or systemn, or to affect its safety or
with instructions for use provided in the labeling, can effectiveness.
be reasonably expected 1o 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: (+49) 0-180-530 85 86 13th Floor, Straight Block, Tel: 81-043-299-2309
Arlington, TX 76017 Email: cnjwge @tevmz.nsc.com Qcean 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
ltaliano  Tel: (+49) 0-180-534 16 80 Fax: (852) 2736-9960

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