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Data sheet acquired from Harris Semiconductor
SCHS103C — Revised July 2003

CMOS Synchronous
Programmable 4-Bit
Counters

High-Voltage Types (20-Volt Rating)
CD40160B — Decade with Asynchronous

Clear

CD40161B — Binary with Asynchronous
Clear

CD40162B — Decade with Synchronous

Clear
CD40163B — Binary with Synchronous
Clear

® CD401608B, CD40161B, CD40162B,
and CDA0163B are 4-bit synchronous pro-
grammable counters. The CLEAR function
of the CD401628 and CD40163B is synchro-
nous and 2 low level at the TLEAR input sets
all four outputs low on the next positive
CLOCK adge. The CLEAR function of the
CD401608 and CD40161B is asynchronous
and a low level at the CLEAR input sets all
four outputs low regardless of the state of
the CLOCK, LOAD, or ENABLE inputs. A
low level at the LOAD input disables the
counter and causes the output to agree with
the setup data after the next CLOCK pulse-
regardless of the conditions of the ENABLE
inputs.
The carry look-ahead circuitry provides for
cascading counters for n-bit synchronous
applications without additional gating: Instru-
mental in accomplishing this function are
two count-enable inputs and a carry output
(CoyT!- Counting is enabled when both PE
and TE inputs are high. The TE input is fed
forward to enable CqyT1. This enabled out-
put produces a positive output pulse with a

MAXIMUM RATINGS, Absoiuta-Maximum Values:

CD40162B and CD40163B were not acquired from Harris Semiconductor.

CD40160B, CD40161B,
CD40162B, CD40163B Types

Features:
B Internal look-ahead for fast counting
® Carry output for cascading re — -2
® Synchronously programmable i ﬁ;’ 3
® Clear asynchronous input e —o 92
{CD40160B, CD40161B) TG — 2
3 Clear synchronous input eroex = o
(CD40162B, CD40163B) "l n
8 Synchronous load control input r2 | o
B Low-powser TTL compatibility ’3 e 1S CARRY
= Standardized, symmetrical output Fe = ot
characteristics N
= 100% tested for quiescent current at 20 V oo
¥ Maximum input current of 1 uA at 18 V Vss e a2cs - 28628
over full package-temperature range;
100 nA at 18 V and 25°C Functional Diagram
& Noise margin {(over full package-tempera-

ature range): 1VatVpp=5V
2VatVpn=10V 25VatVpp=15V
®5-V, 10-V, and 15-V parametric ratings
¥ Meets all requirements of JEDEC
Tentative Standard No. 13B, “Standard
Specifications for Description of ‘B’ Serles
CMOS Devices” :

duration approximately equal to the positive
portion of the Q1 output. This positive
overflow carry pulse can be used to enable
successive cascaded stages, Logic transitions
at the PE or TE inputs may occur-when the
clock is either high or low.

The. CD401608B types are supplied in 16-lead
hermetic dual-in-line ceramic packages (F3A
suffix)..The CD40161B types are supplied in
16-lead hermetic dual-in-line ceramic packages

Applications:

& Programmable binary and decade counting
® Counter control/timers

® Frequency dividing

!
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(F3A " suffix), 16-lead dual-in-line plastic
packages (E suffix), 16-lead small-outline
packages (NSR suffix), and 16-lead thin shrink
small-outline packages (PW and PWR suffixes).

The CD40160B through CD40163B types are ]
functionally equivalent to and pin-compatible

with the TTL counter series 74LS160 through

74LS163 respectively.
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Fig. 1— Typical output iow fsink)
current characteristics.

DC SUPPLY-VOLTAGE RANGE, (Vpp) o
Voltages referenced to Vgg Terminal) . ...........ccvvvreiiiieneennennennn.s. -0.5Vio +20v  |E
INPUT VOLTAGE RANGE, ALLINPUTS ......vvnieinneeroneseennennn -0.5VioVpp +0.5V |y
DG INPUT CURRENT, ANY ONEINPUT . ... intiiitieeeieine e reeeeanenaans 10mA [ E-to VoAt Tvcgirs VL]
POWER DISSIPATION PER PACKAGE (Pp): - &
FOrTA==-550Ct0+1009C ..t euunurnnrteninensneieensnenenenseneneaesnsseninins 500mW 5 H
ForTaoA=+1000C10+1259C .. ... 00vvvnvnrnrnnrnnn Derate Linearity at 12mW/OC to 200mW  |£ oY
DEVICE DISSIFATION PER OUTPUT TRANSISTOR s
FOR Ta = FULL PACKAGE-TEMPERATURE RANGE (All Package Types). . . .......... 100mw |3 sHH
OPERATING-TEMPERATURE RANGE (TA} -« 'vvteinieeiianneeinnreenane. -559C 10 +1250C |2
STORAGE TEMPERATURE RANGE (Tatg) <« v cvvvrnerinarsernaenennnns -659C 10 +1500C |3 - CALHEHRY
LEAD TEMPERATURE (DURING SOLDERING): Ftii
Atdistance 1/16  1/32 inch (1.59 £ 0.79mm) from casefor 108 mMax .....c...evveuns +26590C DRAIN-TO- SOURCE VOLTAGE {Vp3)—V

22CS -24309N)

Fig. 2— Minimum output fow {sink)}
current characteristics.
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CD401608B, Cb40 1618, CD40162B, CD401638B Types .
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Fig 3— Logic diagrarﬁs for CD401608 and ‘CD401628 BCD &ecade counters.
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Fig. 4— Logic diagrams for CD401618 and CO401638 binary counters.
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CD401608B, CD40161B, CD40162B, CD40163B Types

RECOMMENDED OPERATING CONDITIONS at T4 = 259C, Except as Noted s DRAIN-TO-SOURCE VOLTARE (Vgg)—V - -
For maximum reliability, nominal operating conditions should be selected so that - ANE Rz I T
operation is always within the following ranges: e o BE VOLTRRE (Honle-3V . ?
CHARACTERISTIC Vbp LIMITS UNITS R o 8
A MIN. MAX. _ A ?
Supply Voltage Range (Full T 4 = Full Package- ) o H [
Temperature Range} - 3 18 \Y P A THE Y
Setup Time: tgy T 5 240 | - - EHEE £dd =8
Data to Ciock 10 90 - " ns HEHEHE anasases it .
15 60 - 5
.5 240 ~ 2
Load to Clock 10 90 - ns o
15 60 Fig. 5— Typical output high (source)
5 340 - current characteristics,
PE or TE to Clock 10 140 - ns DRAIN-=TO-30URCE VOLTAGE (VD3 —Vv
15 100 - AMSIEN v;m:nﬁvm:_ I?'r.l-u-c H = y
. i PRELSAARNER) HHH AALIAARAS
Clear to Clock 13 ?:g _ 1 ns o sowd vous firh e Hs Eg
{CD40162B, CD40163B) 15 100 : i Eg.gg
- 5 0 ) - . : . FrH g
Al Hold Times, ty 10 0 Co= ns ’ WAl eaasazans o5
. : 15 0 - §
Clear Removal Time, 1, 13 f% % AL -§
(CD40160B, CD40161B) [ =
15 70 - 2
_ _ 3
Clear Pulse Width,  tyy, = - _ it
(CD40160B, CD40161B) : - ns Fig. 6— Minimum output high (source)
. 15 50 - current characteristics.
. .5 - 2
Clock Input Frequency, fop 100 - 5.5 MHz o [AMerenT TewpenaTURE [Ty 1= 21
15 - 8 1
_ 5 170 - Fd
Clock Pulse Width, ty 10 70 - ris z
15 50 — = s8] s=sil
aGe ol L
5 - 200 F wrent O e
Clock Rise or Fall Time, tCL or t;CL 10 - 70 s 3 e
. 15 - 15 -
g 1oV -
& a5 EaaSs aE assasans:
° 1'[;[1[TI1[]:° I;'[ll]ll]n 00
LOAD CAPACITANCE {(CL—PF  gac5-29971
Fig. 7— Typical propagation delay time as a
fe jon of load capacil
TRUTH TABLE (CLOCK 0 Q).
cLOCK CLR LOAD PE TE OPERATION -
AMBIENT TEMPERATURE (Ta}=25°C
va 1 0 X X PRESET :
e B 3
va 1 1 0 X NC E
3
- E
e 1 1 X 0 NC ¥
T
_/' 1 1 1 1 COUNT g
X 0 X X X RESET (CD40160B, CD40161B) g
_/' ‘0 X X X RESET (CD401628, CD40163B)
x 1 b X X NC (CD40162B, CDA0163B) LORD CAMGITANOE (LI op  secs-seatt
- Fig. 8- Typical transition time as a function
1=HIGHLEVEL  0=LOWLEVEL X =DON'TCARE  NC = NO GHANGE of load capacitance.
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CD40160B, CD40161B, CD40162B, CD40163B Types

STATIC ELECTRICAL CHARACTERISTICS

Fig. 13— input-voltage test circuit,

3-418

. e LIMITS AT INDICATED N
CHARA! OND j
TeRte CONDITIONS TEMPERATURES (°C) !
_ . T
Vo Vin |VDD o . . +25 s
v) V) | (V)| =656 | —40 +85 |+125 |Min. | Typ. |Max.

i - 05| & 5 5| 150} 150 | — 004| 5
Quiescent - .

- Device —. Jo1o] 10| o] 10] 300] 300] - 0.04 | 10),0

f’u"ea;; - 015|151 20| 20| e00| 00| — 004]| 20

Do TeX: — 10200 20| 100] 100 | 3000 3000| — | 0.08] 100

05| 5| 064 061 042 o, 81}, 1| —
Output Low 0‘.4 — - — — 6] 051 -

(Sink)Current) 06 (0,30 10 [ 16| 15] 1.1 o9 13]" 26| -
foL Min. 15 |015] 18| 42| 4| 28] 24| 34 68| -
Output High | |-48__| 051 5 /-064|-061|-042| 036|051 1] — tmA
(Source)’ 25 05| 5| -2 18} -13j-1.15| -16} —-3.2| -
Curremt, 195 fot0ft0]|-16] —15[ —11] 09| _13[ 26| -

OH TR 135 (015|115 ~42| -a| 28] -24]| —34] e8] -
Output Voltage]~ 05 5 0.05 - 0| 005
Lowteve, | — Jo10] 10 0.05 — 6.} 005
VoLMax 7771081 15 0.05 - o] oosl",
Output - 05] & 4.95 4.95 8 —
Voltage: _ _
M, 010] 10 9,95 995 10| —

Vor Min. - Jo1s] 15 . 1495 1495 15| —

0545| - | & 16 _ — 1185

Input Low
Voltage 19 | - {10 3 - _ 3
ViLMax. 5435] — [ 15 4 — -] 41y
Input High | 0545| — | & 35 35 - -
Voltage, - 19 | — |10 7 2 -1 -
ViHMin. - e h3s[ - |18 1 n| - | -
Input Current _5
Max. | ~ 0,18 | 18 |20.1 | 20.1 | #1 1 — [£1072] £0.1f uA
S E .

T ) Tuore: - eurS. ouTPuTS
- Vul : WEASURE NPUTS ¥ ‘ l 1 ‘

-'@ . SEQUENTIALLY, " - :

- ] COMsECY ALL iv - - .

B S W T
) = Veg. | A,lmeu
oE-EMAM

F,h‘umeut TEMPERATURE (TA1+25°C 3 T
- 1 i‘“
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Fig. 9— Typical power dissipation as &
function of CLOCK frequency.
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Fig. 10— Dynamic power dissipation test
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Fig. 11— Qui device-current tast circuit.
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CD401608, CD40161B, CD40762B, CD40163B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Tp = 25%C;
Input t,, t; = 20 ns, | = 50 pF, Ry = 200 k2

TEST . LIMITS
CHARACTERISTIC CONDITIONS . ALL TYPES* UNITS
Vpp (VI Min. l Typ. I Max.
[CLOCK OPERATION
Propagation Delay Time, tpy.tpyH 5 . - 200 400
Clock to Q - 0 - - 80 160 ns
15 - 60 120
5 - 225 450
Clock to Coyt- 10 f— 95 190 ns
, . 15 - 70 1 140
- | 5 - | 125 | 250
TEto Coyt ’ 10 - 655 110 ns
: 15 - - 40 80
Minimum Setup Time,  tgy S . n - 120 | 240
Data to Clock 10 o B 45 | 90 ns
- 1% - 30 60
. 5 - 120 240
Load to Clock 10 - 45 90 ns
15 ] 30 60
5 . . - 170 340
PE to TE to Clock - 10 : — 70 140 ns
15 1 = 50 | too
] 5. . - 0
Minimum Hold Time, ty 10 = - 0 ns
15 - - 0
e e 5 ] = 00 | 200
Transition Time, tTH(.tTLH 10 - 50 100 ns
15 - 40 80
5 - 86 170
Minimum Clock Pulse Width, tw 10 - 35 70 ns
15 - 25 50
5 T2 3 -
Maximum Clock Frequency, fo 10 5.5 8.5 = MH:
15 8 12 -
5 200 - -
Maximum Clock Rise or Fall Time,t 10 70 | - - s
tCL, o 1 15 15 - -
CLEAR OPERATION
Propagation Delay Time, tpHL 5 - | 250 500
‘(CD401608B, CD401618) 10 - | 1o 220 ns
Clear to Q . P R T — i .80 160
Minimum Setup Time,  tgy AT - T RN PSR R ¥ 1) 340
{CD401628, CD401638) N (R T T I 70 | 140 ns
CleartoClock = .- - ! <15 - = 50 100
Minimum Hold Time,  ty ’ 5 L - - 0
(CD40162B, CD40163B) 10. . - - -0 ns
Clear to Clock 5 - - 0
Minimum Clear Removal Time, trgm| 1> i o e i,
{CD40160B, CD301618) 15 - . 35 70
Minimum Clear Pulse Width, ~ tyy| " S B "
(CDA401608B, CD40161B) 5 1.z 2 | 50

* Except as noted. .

t If-moetc than ane unit-is cascaded in the parallel clocked application, t,CL should be made less than or equal
10 the sum of the fixed propagation delay at 50 pF and the transition time of the carry output driving stage
for the estimated capacitive foad. : -
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CD40160B, CD40161B, CD40162B, CD40163B Types

TLEARMCD401608)

_I asvnchronous
|

CLEAR(CD401628) | [SYNCHRERGUS
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Fig. 14— Timing diagram for CD401608, CD401628.
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Fig. 15— Timing diagram for CD401618, CD401638.
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9ZCM-29226

Fig. 16— Detail of flip-flops of CD401608 and CD401618 (asynchronous clear)

6 —
4~ 10
" =-70.102-0.254)

106 - 114 ‘
(2.693-2.895%) 1

92CM-29968

Dimensions and pad layout for CO401608H. Dimensicns.and pad _l,syom_‘
for CD401618H, CD40162BH, and CD40163BH are identical,

Di) 7 in parenthesas. are in mili s and
are derived from the basic inch dimensions as in-
dicared. Grid graduations are in mils (10— inch).
T
P
cL—
P b
n
tT' p—
-+ 9N
920M- 29227
Fig. 17— Detail of Hlip-flops for CD401628 and CD40 1638 (synchronous clear).
LOAE
Voo
Pl PZ P3 P4 Pl P2 P3 P4 Pl Pz P3 P4
1 4 l 4 Voo + 4 1 dd
PE 1D L PE O . PE D
TE co TE co TE O
CLK TLR CLK CLR CLK TR
. of Q2 03 Q4 0 G203 Q4 oj; 012 :43 o4
- CLOCK oo
.  CEAR -
- F2CM-29969
Fig. 18 ~ Ca d counter packages in the paralisi-clocked mode.
LOAD
Vop Voo Voo
1117 0T 1137
PE TD PE TD PE D
TE co TE co TE cof—=
cLk TR CLK CLR CLK TLR
e vl ! vil
Ql G2 Q3 Q4 Ql oz 03 Qs Ql 02 Q3 Q4
CLEAR -
92CM- 29570

Fig. 19— C

)
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-

kages in the ripple<locked mode.
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{’?TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS
www.ti.com 28-Feb-2005

PACKAGING INFORMATION

Orderable Device Status @ Package Package Pins Package Eco Plan @ Lead/Ball Finish MSL Peak Temp ®
Type Drawing Qty
CD40160BF3A ACTIVE CDIP J 16 1 None Call Tl Level-NC-NC-NC
CD40161BE ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU Level-NC-NC-NC
(RoHS)
CD40161BF3A ACTIVE CDIP J 16 1 None Call Tl Level-NC-NC-NC
CD40161BNSR ACTIVE SO NS 16 2000 Pb-Free CU NIPDAU  Level-2-260C-1 YEAR
(RoHS) Level-1-235C-UNLIM
CD40161BPW ACTIVE TSSOP PW 16 90 Pb-Free CU NIPDAU  Level-1-250C-UNLIM
(RoHS)
CD40161BPWR ACTIVE TSSOP PwW 16 2000 Pb-Free CU NIPDAU  Level-1-250C-UNLIM
(RoHS)

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in
a new design.

PREVIEW: Device has been announced but is not in production. Samples may or may. hot‘be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - May not be currently available - please check http://www.ti.com/productecontent for the latest availability information and additional
product content details.

None: Not yet available Lead (Pb-Free).

Pb-Free (RoHS): TlI's terms "Lead-Free" or "Pb-Free".mean semiconductor.products that are compatible with the current ROHS requirements
for all 6 substances, including the requirement thatdead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, Tl Pb-Free products are.suitable for use in specified lead-free processes.

Green (RoHS & no Sb/Br): Tl defines “Green" to-mean "Pb-Free" and in addition, uses package materials that do not contain halogens,
including bromine (Br) or antimony (Sh) above-0.1% of total product weight.

® MsL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDECindustry standard classifications, and peak solder
temperature.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is
provided. Tl bases its knowledge and belief on information provided by third parties, and makes no representation or warranty as to the
accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take
reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on
incoming materials and chemicals. Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited
information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by TI
to Customer on an annual basis.

Addendum-Page 1



J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN

PINS %
ol 14 16 18 20
B 0.300 0.300 0.300 0.300
7.62) | (7.62) | (7.62) | (7.62)
14 8 BSC BSC BSC BSC
alaiaiaiaialn B MAX 0.785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)
D c B MIN — | — | — | —
i C MAX 0.300 | 0.300 | 0.310 | 0.300
PAVAVEAVAVEAVANY (7,62) | (7,62) | (7,87) | (7.62)
‘J / 0.245 | 0.245 | 0.220 | 0.245
0.065 (1,65) C NN ' : : :
0,045 (114) 822) | (6,22) | (559) | (6,22)
0.0604552)

—»| ¢ 0.005 (0,13) MIN 0.075 (0,38) |<7 4"

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

0.130 (3,30) MIN

J Lﬁ 026 (0,66)
0.014 (0 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. Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
E

Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.



MECHANICAL DATA

\ 0:200 (5,08) MAX ? Gauge Plane
i A l Seating Plane

N (R—PDIP—T**) PLASTIC DUAL—-IN—-LINE PACKAGE
16 PINS SHOWN
< A oM PINS #5144 16 18 20
16 ’ 0.775 | 0775 | 0.920 | 1.060
i i W e W i Wi W i W i B ACMAX 1 19.69) | (19,69) | (23,37) | (26,92)
O TRIE (387,32) (?87,3;) (gﬁégg) (gsg,‘é%
) o 60 h N
[P ey gy g g gy i A VXS@?‘O&N AA BB AC AD
i 8
0.070 (1,78)
0.045 (1,14) A
0.045 (1,14) ‘
> roow(mﬁ) YO 0.020 (0,51) MIN %% .
I ‘ \ T 0.015 (0,38)

T 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

0100 2154

0.021 (0,53)
1 5.015 (0,38) . .

[]0.010 (0,25)@)] / \

\ !

\\ /’ 14/18 Pin Only

- 20 Pin vendor option @
4040049/E 12/2002
NOTES:  A. All linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.
A Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.

{5’ TEXAS
INSTRUMENTS
www.ti.com



MECHANICAL DATA
NS (R-PDSO-G**)
14-PINS SHOWN

0,51
’« > 5
14 8

T 0,15 NOM

PLASTIC SMALL-OUTLINE PACKAGE

560 8,20
500 7,40
l Gage Plane *

N~

Seating Plane $

B

L 2,00 MAX 20,10
PINS *x
oM 14 16 20 24
A MAX 10,50 | 10,50 | 12,90 | 15,30
A MIN 9,90 9,90 12,30 | 14,70

4040062/C 03/03

NOTES:

A. Al linear dimensions are in millimeters.

B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,18.

B
INSTRUMENTS
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MECHANICAL DATA

MTSS001C — JANUARY 1995 — REVISED FEBRUARY 1999

PW (R-PDSO-G**)
14 PINS SHOWN

PLASTIC SMALL-OUTLINE PACKAGE

14 8

HHHAHHH T

“«—— A —»

L 1,20 MAX 0.15 ]

HlHHHHHHY_J

Seating Plane y

0,15 NOM

!
:

Gage Plane &

A
(B[ois

0,05
P *%
. 8 14 16 20 24 28
DIM
A MAX 3,10 5,10 5,10 6,60 7,90 9,80
A MIN 2,90 4,90 4,90 6,40 7,70 9,60

4040064/F 01/97

NOTES: A.

OCOow

All linear dimensions are in millimeters.

This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0,15.

Falls within JEDEC MO-153
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subject to TI's terms
and conditions of sale supplied at the time of order acknowledgment.

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

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using Tl components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

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

Reproduction of information in Tl data books or@ata sheets is.permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

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

Following are URLS where you can obtain information on other Texas Instruments products and application
solutions:

Products Applications

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DSP dsp.ti.com Broadband www.ti.com/broadband

Interface interface.ti.com Digital Control www.ti.com/digitalcontrol

Logic logic.ti.com Military www.ti.com/military

Power Mgmt power.ti.com Optical Networking www.ti.com/opticalnetwork

Microcontrollers microcontroller.ti.com Security www.ti.com/security
Telephony www.ti.com/telephony
Video & Imaging www.ti.com/video
Wireless www.ti.com/wireless
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