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Presettable synchronous 4-bit binary counter;

asynchronous reset

74LV161

FEATURES

® Wide operating voltage: 1.0to 5.5 V

8 Optimized for low voltage applications: 1.0t0 3.6 V

® Accepts TTL input levels between Voo =27 Vand Ve = 3.6 V

® Typical Vg p (output ground bounce) < 0.8 V at Ve = 3.3V,
Tamb=25°C

8 Typical Voyy (output Vo undershoot) = 2 Vat Ve = 3.3 V,
Tamb = 25°C

® Asynchronous reset

® Synchronous counting and loading

® Two count enable inputs for n-bit cascading
® Positive-edge triggered clock

8 Qutput capability: standard

® |- category: MSI

QUICK REFERENCE DATA
GND =0V, Tgmp=25°C; t,=(=25ns

DESCRIPTION
The 74LV161 is a low-voltage Si-gate CMOS device and is pin and
function compatible with 74HG/HCT161.

The 74LV161 is a synchronous presettable binary counter which
features an internal look-head canry and can be used for high-speed
counting. Synchronous operation is provided by having all flip-flops
clocked simultaneously on the pesitive-going edge of the dock (CP).
The outputs (Qp to Q) of the counters may be preset to a HIGH or
LOW level. A LOW level at the parallel enable input (PE) disables the
counting action and causes the data at the data inputs (Dg to D3) to be
loaded into the counter on the positive-going edge of the clock
{providing that the set-up and hold fime requirements for PE are met).
Preset takes place regardless of the levels at count enable inputs
(CEP and CET). A low level at the master reset input (MR) sets all
faur outputs of the flip-flops (Qg to Qg) to LOW level regardless of the
levels at CP, PE, GET and CEP inputs (thus providing an
asynchronous clear function).

The lock-ahead carry simplifies serial cascading of the counters.
Both count enable inputs (CEP and CET) must be HIGH to count.
The CET input is fed forward to enable the terminal count output
(TC). The TC output thus enabled will produce a HIGH cutput pulse
of a duration approximately equal to a HIGH level output of Gg. This
pulse can be used to enable the next cascading stage. The
maximum clock frequency for the cascaded counters is determined
by the CP to TC propagation delay and CEP to CP set-up time,
according to the following formula:

1
frmex = Pmay) (CP to TC) + 15 (CEP to CP)

SYMEOL PARAMETER CONDITIONS TYPICAL UNIT
Prapagalion delay Cp=15pF;
CPio Gy Voo =33V 15
bt ft CPto TC 18 ns
PHLYPLH MR to Q, 15
MR to TC 17
CETto TC 9
fmax Maximum clock frequency 77 MHz
G Input capacitance 3.5 pF
Cpp Power dissipafion capacitance per gate V| = GND to V! 25 pF
NOTES:
1. Cppis used to determine the dynamic power dissipation (Pp in pW)
Pp=Cpp x Vec? x § +3(CL x Vo2 x f,) where:
fi = input frequency in MHz; C|_ = output load capacity in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
5 {CL % Vg2 x fg) = sum of the outputs.
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | QUTSIDE NORTH AMERICA | NORTH AMERICA PKG.DWG. #
16-Pin Plastic DIL —40°C to +125°C 74LV161 N 74LV161 N S0OT38-4
16-Pin Plastic SO —40°C to +125°C 74LV161 D 74LV161 D 50T108-1
16-Pin Plaslic SSOP Type I —40°C to +125°C 741v161 DB 74LV161 DB 50T338-1
16-Pin Plaslic TSSOP Type | —40°C o +125°C 74LV161 PW 74LV161PW DH 50T403-1
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Presettable synchronous 4-bit binary counter;
asynchronous reset

74LV161

PIN CONFIGURATION LOGIC SYMBOL

1] ks
cr[2 | 15 ] 1c 53— Dy * Qo f|——14
SMIER 14 ] 2 a—op, ay
o[+ ] o
oz & | 12 ] @ §—D; Qp
De 6| [ ] §— 0, az b— 1

cer[ 7 | 10| ceT

s — pe
ano[ @ | 9 |FE CEP CET CP MR
Sv00560 T
7 |10 |2 1
PIN DESCRIPTION Svoosro
PIN SYMBOL FUNCTION
NUMBER FUNCTIONAL DIAGRAM
1 MR Asynchronous master reset (active LOW)
3 4 5 6
Clock input
2 cp (LOW-to-HIGH, edge-riggered) . Do | Dt |D2 | Ds
9
3,4,5¢6 DgotoDg | Datainputs ] PARALLEL LOAD
GIRCUITRY
7 CEP Count enable inputs 10 leeT T T 1

8 GND Ground (0 V) 7 lcer — Diﬁ
9 PF o

Parallel enable input {active LOW)

BINARY

10 CET Count enable camy input 2|GP GOUNTER
1| MR
i ——GC
1;1 13,12, Qp lo Q3 | Flip-flop cutputs
Qp | Q@ |Qe |Qg

15 TG Terminal count output 14 l1s 11z |1
16 Veo Positive supply voltage Svoosrz

LOGIC SYMBOL (IEEE/IEC)

CTR4
LN
S
7
G3
10 |ca
2
> G2/ 3,4+
7 C
3
1,20 1
4 13
5 12
5 1
4CT =15 s
SV00s7T
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Presettable synchronous 4-bit binary counter;

741.V161
asynchronous reset
FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODES — —
MR CP CEP CET PE D, Q, TC
Reset (clear) L X X X X X L L
H T X X | | L L
Parallel load
H T X X | h H *
Count H T h h h X Gount *
H X | X h X an *
Hold {do nothing)
H X X | h X an L
NOTES:
* = The TC output is HIGH when CET is HIGH and the counter is at terminal count (HHHH)
H = HIGH voltage level
h = HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition
L = LOW valtage level
I = LOW vdltage level level one set-up time prior to the LOW-to-HIGH clock transition
q = lower case letters indicate the state of the referenced output one set-up time prior to the LOW-to-HIGH clock transition
X = don'tcare
T = LOW-to-HIGH clock transition
STATE DIAGRAM TYPICAL TIMING SEQUENCE
W
PE =
Dy !
Dy :
Dy |_‘_|,
s
oP |'|||||||||||||||||||||||||
CEP ! I | I
CET ' T T
svoosT3 — !  —
aj 1 | )

o o 1 '

. 1 :

]
!

! 12 13 14 15 0 | 2

! I 1 1

reset preselwf—— count ——w-—— inhibit ——»

Typical timing sequence: reset outputs 1o zero; preset to binary twelve;
count 1o thirteen, fourteen, fifteen, zern, on and two; inhibit.

SVoos74
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LOGIC DIAGRAM

Co By D» L3

v VvV VvV YV
cET ji|__D

SV 0575
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Philips Semiconductors

Product specification

Presettable synchronous 4-bit binary counter;

asynchronous reset
ABSOLUTE MAXIMUM RATINGS': 2
In accordance with the Absoclute Maximum Rating System (IEG 134).
Voltages are referenced to GND (ground = 0 V).

SYMBOL PARAMETER CONDITIONS RATING UNIT
Veo DC supply voltage 0510 +7.0 \
+Iik DC input dicde current Vi<—05o0r V= Vee + 05V 20 mA
+lok DC output diode current Vo <—0.50rVg > Voo +0.5V 50 mA

DC output source or sink current
+lp — standard outpuls 0.5V «Vp <« Voo + 0.5V 25 mA
— bus driver outputs 35
DC Ve or GND current for types with
+lgnp. | —standard outputs 50 mA
tlee —bus driver outputs 70
Taig Storage temperature range —65to+150 °C
Power dissipation per package for temperature range: —40 to +125°C
p —plastic DIL above +70°C derate lineary with 12 mW/K 750 W
Tor — plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
— plastic shrink mini-pack (SSOP and TSSOP) above +60°C derate lineary with 5.5 mW/K 400
NOTES:

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the
device at these or any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to
absolute-maximum-rated conditions for extended periods may affect device reliability.

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

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Veo DC supply veoltage See Note 1 1.0 3.3 55 \'
V) Input voltage 0 - Veo 3
Vo Output voltage 0 - Veo \'
. . . . See DC and AC —40 +85 "
Tamb Operaling ambient temperature range in free air characteristics per device _4Q 175 c
Voo =1.0V 1o 2.0V - - 500
ot Input rise and fall times except for Voo =2.0Vio 2.7V - - 200 ns/V
r Schmitt-trigger inputs Voo =2.7V1o 3.6V - - 100
Voo =3.6Vio 5.5V - - 50
NOTE:

1. The LV is guaranteed to function down to Ve = 1.0V {input levels GND or Vioi); DC characteristics ave guavanteed from Voo = 1.2V to Vg = 5.5V

1997 Feb 12




Philips Semiconductors

Product specification

Presettable synchronous 4-bit binary counter;
asynchronous reset

74LV161

DC ELECTRICAL CHARACTERISTICS

Over recommended operating conditions. Voltages are referenced to GND (ground = 0 V).

LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP? MAX MIN MAX
Veg=12V Vee 0.6 Voo
v HIGH lavel Input Ve =20V 1.4 1.4 v
H | voltage Vec- 271036V 2.0 2.0
Vec=45t0b5V 0.7 = Voo 0.7+ Voo
V=12V 0.4 GND GND
v LOW level Input Veg=20V 0.6 0.6 v
L | voltage Vee=271036V 0.8 0.8
Veo=45t055 0.3 *Vee 0.3+ Ve
Veg=1.2V, Vi =Vigor V. —lp=100pA 1.2
Vee =20V V) =Vijor Vi, —lg = 100pA 1.8 2.0 1.8
HIGH level cutput YRR .
Vou voliage; all oulputs Veo =27V Vi=Vigor V¥V, —lp=100pA 25 2.7 2.5 \'
VCC =3.0 V; V| = VlH ar V||_; *lo = 100|.I.A 28 3.0 28
VCC =45 V; V| = VlH or V||_; _IO = 100|.I.A 4.3 45 4.3
HIGH level output |y . _ 3.0 V; Vv, =V or V. —lp = BmA 240 282 2.20
Vo voltage; ’ Y
STANDARD
culpuls Ve =45V Vi=VigorV_ —lo=12mA 3.60 4.20 3.50
HIGH level output VCC =30V, V| = VlH or V"_. _IO = BmA 2.40 2.82 2.20
VoH voltage; BUS driver . vV
outputs Vee =45V Vi =VigorV.—lg=16mA 3.60 4.20 3.80
VCC: 1.2 V; V|=V|H Ol’V||_;|o=100|.I.A 4]
VCC:Z-O V; V|:V|H OI’V||_;|O: 100|.I.A 0 0.2 0.2
LOW level output ~ —
Voo voltage:; all outputs Ve =27V, Vi=VigorV lp=100nA 0 0.2 0.2 \'4
Ve =30V Vi =Vijor V), lg=100pA 0 0.2 0.2
VCC=4.5 V; V|=V|H Ol’V"_;lo: 100|.I.A 4] 0.2 0.2
LOW level oulpul |y 3.0 V; V= Viyor V. lg=6mA 0.25 0.40 0.50
VoL voltage; ’ Y
STANDARD
culpuls Voo =45V, Vi=ViqorV lg=12mA 0.35 0.55 0.65
LOW level output | e = 3.0 ViV = Vigor Vi o = 8BmA 0.20 0.40 0.50
VoL voltage; BUS driver i
outputs VCC =45V, V| = VlH ar VlL; |o =16mA 0.35 0.55 0.65
Input leakage
I Cuprrem 9 Voo = 55V, V) = Ve or GND 1.0 1.0 LA
3-State output Vee =55V, Vi =VijorV.
loz OFF-state current | Vo= Ve or GND > 10 A
Quiescent supply B N O
current; 33| VCC_ 5.5V, V| _VCC OFGND, |O— 0 20.0 40 A
- [
Quiescent supply _ YR g
I current; ﬂlp-ﬂOpS VCC = 5.5V, V| = VCC or GND, IO =0 20.0 80
GC -
Quiescent supply _ YAl O
current; MSI Vcc—5.5 V, VI*VCC OFGND, |O— 0 20.0 160 A
- n
Quiescent supply B Y o
current: LS| Ve =55V, V| =VecorGND; Ig=0 500 1000
Additional
Alee quiescent supply Vee=27V1036V;Vi=Vec—-08V 500 850 pA
cument per input
NOTE:

1. All typical values are measured at Tamp = 25°C.
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Presettable synchronous 4-bit binary counter;

asynchronous reset
AC CHARACTERISTICS
GND = 0V ; = t = 2.5ns; C = H0pF; R = 5000
LIMITS
CONDITION
SYMBOL PARAMETER WAVEFORM —40 to +85 °C -40t0 +125°C | UNIT
VeolV) MIN TYP! MAX | MIN | MAX
1.2 g5
; 2.0 32 61 75
lPHL/PLH (P:rF(J)Ft)g1 %?nnon deley Hgures 1,6 27 24 45 55 ne
3.0103.6 182 36 44
1.2 115
i 2.0 39 75 90
tPHL."tPLH Eg?g%_aélon delay Figures 1, 6 > o = 5 ns
3.0103.6 222 44 53
1.2 g5
; 2.0 32 61 75
teHLAPLH %gﬁggghon delay Figures 2, 6 = = TS = ns
n .
3.0t0 3.6 182 36 44
1.2 105
; 2.0 36 68 a2
tPHL."tPLH 'E%Figg—l—agon delay Figures 2, 6 > > = = ns
3.0t0 3.6 202 40 48
1.2 55
i 2.0 19 36 44
tpHLAPLH g?‘??g?rh(?n delay Figures 1,6 == ) = = ns
3.0t0 3.6 102 21 26
_ 2.0 34 10 41
b ﬁllt()ich g?'ﬁgv"\‘;'dth Figures 2, 6 2.7 25 8 30 ns
3.0te3.6 20 62 24
. 2.0 34 14 41
b rﬁ"g\s,\t,er resetwidth; | oo res 2. 6 27 25 10 30 ns
3.0te3.6 20 82 24
1.2 25
Removal time . 2.0 22 g 26
trem R to CP Figures 2, 6 > " S S ns
3.0t03.6 13 52 15
1.2 25
Set-up time . 2.0 22 9 26
tsu D, lo CP Figures 4, 6 27 16 6 19 ne
3.0103.6 13 52 15
1.2 30
Set-up time . 20 22 10 26
tsy PE to CP Figures 4, 6 > = 5 S ns
3.0t0 3.6 13 82 15
1.2 30
Set-up time . 20 22 10 26
tsu CEP. CET to CP Figures 5, 6 == = 5 m ns
3.0te3.6 13 62 15
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AC ELECTRICAL CHARACTERISTICS (Continued)

LIMITS
CONDITION
SYMBOL PAR AMETER WAVEFORM —-40 to +85 °C -40 to +125 °C UNIT
VeelV) MIN TYP? MAX MIN MAX
1.2 —35
Hold time 20 0 12 0
th D, PE, GEP, CET lo | Figures 4—6 ns
cP 2.7 0 -9 0
301036 0 72 0
Mai ook 2.0 14 40 12
aximum cloc )
fmax pulse fraquancy Figures 1, 6 2.7 19 58 16 MHz
3.0t03.6 24 70 20
NOTES:
1. Unless otherwise stated, all typical values are measured at Ty, = 25°C
2. Typical values are measured at Voo =3.3 V.
AC WAVEFORMS
Viy=15VatVpocz27V,
VM =05Vx VCC at VCC< 27 V;
Vo1 and Vo are the typical output voltage drop that occur with the output load.
Vi
Vi- - |,
CET INPUT
GP INPUT
GND
GND
Vor
Von TG OUTRUT
Qn, TC y VoL
OUTRUT M sVousTe
VoL = mmmm o SV 00576 Figure 3. Input (CET) to output (TC) propagation delays.

Figure 1. Clock (CP) to outputs (Q,, TC) propagation delays,
the clock pulse width and the maximum clock frequency.

\I‘ _\
MR INPUT Vi

GND - - - o

Voo o]
P INPUT iy

GND

Vor

Qn,TC
oUTPUT

VoL

SVoosr?

PE INPUT

GND

Vi

CP INPUT

GND

Vi

Dn INPUT

GND

The shaded areas indicate when the input is permitted to change
for predictable output performance.

BV 00579

Figure 2. Master reset (MR) pulse width,
the master reset to output (Q,, TC) propagation delays
and the master reset to clock (CP) removal times.

1997 Feb 12

Figure 4. Set-up and hold times for input (D,)
and parallel enable input (PE).
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Vi

The shaded areas indicate when the input is permitted 1o change
for predictable output performance

00580
Figure 5. CEP and CET set-up and hold times.
TEST CIRCUIT
\ i W | / v,
Sy 90% 90%
Vcc VS1
o— Open NEGATIVE Vi Vi
T o— GND PULSE 10% 10%
ov
i - A
V) Yo - TTHL ) e a1
PULSE
GENERATOR DUt - }.r mH (i I tTHL (1)
Rr i oL= R 90% 0% Yi
PCSITIVE
10% A WI0%
Test Circuit for Qutputs I w I ov
Vy = 1.5V
Input Pulse Definition
SWITCH POSITION DEFINITIONS
TEST Sy Vee " Vg RL = Load resisior; see AGC GHARAGTERISTICS for value.
ot Open <27V vV, Y C| = Load capacitance includes jig and probe capacitance:
PLA/PHL | &P c oo See AC CHARACTERISTIGS for value.
Rt = Termination resistance should be equal to Z of
2 T q out
terz/lpzH GND 245V Voo 2 * Vee pulse generators.
sypo0dd

Figure 6. Load circuitry for switching times.
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DIP16: plastic dual in-line package; 16 leads (300 mil) S0T38-4
- D -
@©
=
£
=3
Z
w
@
n
b bs
16 | ADI_'_L"‘— 41-?-{47
e B e el Yl M el e
| 3
pin 1 index 1
-t =
1
BESERSRSRHERRRRR R
1 | 8
1] 5 10 mm
[ BT |
scale
DIMENSIONS (inch dimensions are derived from the original mm dimensions)
A Ay Az (1) () z{N
UNIT [ e | mim | mos b by b, ¢ D E e e, L Mg My w o
1.73 0.53 1.25 .26 19.50 6.48 3.60 B.25 10.0
mm 4.2 0.51 3.2 1.30 a.38 0.85 .23 18.55 6.20 2.54 7.62 2.05 7.B0 8.3 0.254 0.76
; 0.068 | 0.021 0.042 | 0.014 Q.77 0.26 0.14 0.32 0.39
inches
017 0.020 | 013 0.051 | 0.015 | 0.033 | 0.009 0.73 0.24 010 0.30 012 0.31 0.33 0.01 0.030
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
REFERENCES
VERSION PROJECTION | ISSUEDATE
IEC JEDEC ElAJ
G247
S0T38-4 E@ 95-01-14
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$016:

plastic small outline package; 16 leads; body width 3.9 mm

S0T108-1

¥ | E J
JEE S R i ,
| —
ol ] He =T @A
4>|Z
mFEHHH'l:lHHHQ
1
| ‘
1 Q
A
- - - I - - - iy (P-*a) A
pin 1 index ! 1 + + 1
/- f =30
Lp |-—
0 Hjﬂ t@l:l 0 o o L
=] nj
b
0 2.5 S mm
L L1 | I T S T B |
scale
DIMENSIONS (inch dimensions are derived from the original mm dimansions)
A
UNIT | | A Az | A by ¢ pi | EM| e HE L Lp e} v w ¥ rAL I
025 | 1.45 0.49 | 025 | 100 | 40 6.2 10 | 07 0.7
1.97 1.05
Mmoo g0 | 125 | 9% | 036 | 018 | 98 | 38 5.8 04 | oe | 028 0B 01 g | e
o
. 0.0098| 0.057 0.018 |0.0098| 0.39 | 0.18 0.24 0.038 | 0.028 oo28| O
inches | 0.089 | ' noag| 0.040 | %01 | 0014 |0.0075| 0.38 | 015 | 2% 02z | %9 | 0016 | 0.oza| D01 | 001 | D004] hn
Note
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
REFERENCES
VERSION PROJECTION | 'SSUEDATE
IEC JEDEC EIAJ
51-65-13-
SOT109-1 076E07S MS-012AC ==} @ 05.01.59
1997 Feb 12 12
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Presettable synchronous 4-bit binary counter;

asynchronous reset
SSOP16: plastic shrink small outline package; 16 leads; body width 5.3 mm S0T338-1
- D - e E——p—a]
| | =
| | \
i !
\ L | \ /
r| ™ —
7] v] - He re—{=
—-
16 | 9
! 1
l
I
' ¢
| I o
| Az
N ST T N A (Aa) A
' Py o
pln 1 index
I u
| f [
|
| - |
p
(I) 2i5 ? mm
scale
DIMENSIONS (mm are the original dimensions)
UNIT m:\x. Ay | Ay | Az | by c | oM | EM| e | Hg L Lp | @ v w y |z a
0.21 | 1.80 0338 | 020 | 64 | 54 7.9 103 | o0e 1.00 [ g°
mmo1 20 4 o5 | 165 | %% [ 025 | ooe | 60 | 52 [ 9% | 76 | 1% |os3 | 07 | %2 O] 0T |55 | oo
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
ISSUE DATE
VERSION IEC JEDEC EIAJ PROJECTION
SOT338-1 MO-150AC = @ DA
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TSSOP16: plastic thin shrink small outline package; 16 leads; body width 4.4 mm S0T403-1
- D » E A
sl
4 £ ~
] ; A\
- c . ]
T v
1 r L/
i | }j _
| He =
-'l £
16 9
' |
| ¥
| ] o
Az (Aa)
1 pin{ian;’*” l As {:_‘! Py
o ? — 1
]
1
| Ly K
| L
1 a
detail X
S P | N7~ [detai x]
a -
CI) 2i5 5| mm
scale
DIMENSIONS (mm are the original dimensions)
A
unir || A | Az | As bp ¢ oM | @ | e HE L Lp Q v w y zW | g
0.15 | 0.85 0.30 0.2 5.1 4.5 6.6 0.75 0.4 0.40 a°
mm 1.10 0.05 | 0.80 0.25 019 0.1 4.0 4.3 Q.65 6.0 1.0 0.50 0.3 0.2 0.13 0.1 0.06 0°
Notes
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
2. Plastic interlead pratrusions of 0.25 mm meaximum per side are not included.
OUTLINE REFERENCES EURCPEAN
ISSUE DATE
VERSICGN IEC JEDEC: ElAJ PROJECTION
SOT403-1 MO-153 = @ 99 5_09 o 42
1997 Feb 12
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NOTES
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DEFINITION S

Data Sheet ldentification Product Status Definition

This data sheet containe the design target or goal specifications for product development. Specitications

Objective Specification Formative or in Design may ehange in any manner without nofice

This data sheetcontains preliminary data, and supplementary data willbe published at alater date. Philips
Prefiminary Specification Preproduction Produect Semiconductors reserves the right ta make changes at any time without notice in order 1o improve design
and supply the best possible product

This data sheet contains Final Specifications. Philips Semiconductors reserves the right to make changes

Product 8 ificati Full Producti
reduet Speciication ull Froduetion at any time without notice, in arder to improve design and supply the best possible product

Philips Semiconductors and Philips Electronics North America Corporation reserve the right to make changes, without notice, in the products,
including circuits, standard cells, and/or software, described or contained herein in order to improve design and/or performance.  Philips
Semiconductors assumes no responsibility or liability for the use of any of these products, conveys no license or title under any patent, copyright,
or mask work right to these products, and makes no representations or warranties that these products are free from patent, copyright, or mask
work rightinfringement, unless otherwise specified. Applications that are described herein for any of these products are for illustrative purposes
only. Philips Semiconductors makes no representation orwarranty that such applications will be suitable forthe specified use without further testing
or madification.

LIFE SUPPORT APPLICATIONS

Philips Semiconductors and Philips Electronics North America Corporation Products are not designed for use in life support appliances, devices,
or systems where malfunction of a Philips Semiconductors and Philips Electronics North America Corporation Product can reasonably be expected
to result in a personal injury. Philips Semiconductors and Philips Electronics North America Corporation customers using or selling Philips
Semiconductors and Philips Electronics North America Corporation Products forusein such applications do so at their own risk and agree to fully
indemnify Philips Semiconductors and Philips Electronics North America Corporation for any damages resulting from such improper use or sale.

Philips Semiconductors © Copyright Philips Electronics North America Corporation 1997
811 East Arques Avenue All vights reserved. Printed in U.S.A.
P.O.Box 3409

Sunnyvale, California 94088-3409
Telephone 800-234-7381
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