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Data sheet acquired from Harris Semiconductor
SCHS103C — Revised July 2003

CMOS Synchronous
Programmable 4-Bit
Counters

High-Voltage Types {20-Vol!t Rating)

CD40160B — Decade with Asynchronous
Clear

CD401618B — Binary with Asynchronous
Clear

CD40162B — Decade with Synchronous

Clear
CD40163B — Binary with Synchronous
Clear

® CD40160B, CD40161B, CD40162B,
and CD40163B are 4-bit synchronous pro-
grammable counters. The CLEAR function
of the CD401628B and CD40163B is synchro-
nous and 2 low level at the CLEAR input sets
all four outputs low on the next positive
CLOCK edge. The CLEAR function of the
CD401608 and CD401618B 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
(CouT)- Counting is enabled when both PE
and TE inputs are high. The TE input is fed
forward to enable CqT. This enabled out-
put produces a positive cutput pulse with a

MAXIMUM RATINGS, Absoiute-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 — H2- o
= Synchronously programmable _€ ﬁ;’ 3
® Clear asynchronous input SLean —_—,_: 9z
{CD40160B, CD40161B) Lor0 2
3 Clear synchronous input et — 1 o
(cD40162B, CD40163B) 1 0
# Synchronous load control input "= o
m Low-power TTL compatibility Sy 15 carny
m Standardized, symmetrical output thihaas oy
characteristics Von 16
= 100% tested for quiescent cursent at 20 V oo
® Maximum input current of 1 uA at 18 V Yos 8 s2cs - 28628
over full package-temperature range;
100 nA at 18 V and 25°C Functional Diagram
u Noise margin {(over full package-tempera -

aturerange): 1VatVpp=5V
ZVatVpp=10V 25 VatVpp=16V
8 5-V, 10-V, and 15-V parametric ratings
" Meets all requirements of JEDEC
Tentative Standard No. 13B, “Standard
Specifications for Description of ‘B’ Series
CMOS Devices”

duration approximately equal to the positive
pertion 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 CD40160B 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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HIGH VOLTAGE iCs

(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— Typicel output fow (sink)
current characteristics.

[ JAMBIENT TEMPERATURE (Tp)*25°C
DC SUPPLY-VOLTAGE RANGE, (Vpp)
Voltages referenced to Vgg Tarminal) - ......oovunuieeneeeiiiuinenrinnnnnes, -05Vio +20v  |E
INPUT VOLTAGE RANGE, ALLINPUTS ......ciuiiinieeiienrerineennnnnns -0.5VioVpp +0.5V |y
DC INPUT GURRENT, ANY ONEINPUT .. ..eoiiraiintiisinneeennnseerneesenennennn z1omA € GATE - TO-B0URCE VOLTAGE (vggieis v 11111
POWER DISSIPATION PER PACKAGE (Pp): & '
FOrTA==B50C 0 +1000C ..o oot irrrretereienrreteiinteeereeraeanaeeeeess 500mW 5 e
ForTp=+1000C10+1250C «..uvvvvueenernnnnsn, .. Derate Linearity at 12mW/OC to 200mW  [£ i
DEVICE DISSIPATION PER OUTPUT TRANSISTOR P
FOR T = FULL PACKAGE-TEMPERATURE RANGE (Al Package Types)............. 100mW |3 sEF
OPERATING-TEMPERATURE RANGE (TA} - vvverrnnrinnnneninnneensnns. -550C 10 +1250C |2
STORAGE TEMPERATURE RANGE {Tgtg) -.-.ervvovvennnnnanenneninns, -650C10 +1500C (3 ~HEHRA"
LEAD TEMPERATURE (DURING SOLDERING): G
Atdistance 1/16 & 1/32 inch (1.59 = 0.79mm) from casefor 10smax ................ +2650C BRAIN-TO~SOURCE. VOLTAGE {¥os)—V

22cs -243090)

Fig. 2— Minimum output fow {sink}
current characteristics.

Copyright O 2003, Texas Instruments Incorporated

3-415



CD40160B, CD40161B, CD40162B, CD40163B Types

* *
5 16) v, 6
oD
3 P4
GD40IF0B a i P2
ASYNCHRONOUS . Q
m* CLEAR Qi Qﬂ at
= 7 7 Coecezs - al
SYNCHRONOUS
* CLEAR
Toa5 i) ‘ TS e
o1 oz a3 e

S>> r e Ly
cLock™

| T
TR “—iz I L i
* weuts PROTECTED Voo
8Y COS/MOS PROTECTION
NETWORK
Ve el Q2 593 a4 Cout
92CL -29224RI
Fig 3— Logic dfagmﬁs for CD401608 and CD401628 BCD decade counters.
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Fig. 4— Logic diagrams for CD401618 and CD401638 binary counters,
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CD40160B, CD40161B, CD40162B, CD40163B Types

RECOMMENDED OPERATING CONDITIONS at T4 = 259C, Except as Noted . DRAIN- TO- SOURCE VOLTAGE (Vgal—V = -
For maximum reliability, nominal operating conditions should be selected so that o T o 2
operation is always within the following ranges: ' e Yot oo, H, 1
. : HH " L
CHARACTERISTIC Vpp LiMITs UNITS HE o 3
(v} MIN. MAX. : i E
Supply Voltage Range (Full T = Full Package- ' ) 8
Temperature Range) - 3 18 v i ﬁ T
Setup Time: tgy E , 5 20 | - e i =i
Data to Clock 10 20 - " ns HHHE 45 ol
15 60 - 5
5 240 = 2
Load to Clock 10 90 - ns Jo
15 60 Fig. 5— Typical output high (sourcel
5 340 _ current characteristics.
PE or TE to Clock 10 140 - ns DRAIN-TO-SOURCE VOLTAGE (¥os)—V
15 100 - AMSENT f;ml!i.tlllt- I;r.)-zs'c T = Y
e . . A.l#_l I‘Il 1 llllil I'Lllllillll
Clear to Clock 13 ?:g _ ns ot LT = }S
{CD40162B, CD40163B) 15 100 : : ;E-eg
|1 s 0. - ‘ fsite £
All Hold Times, ty : 10 0 _— ns ' b4uiinsses: g
) 15 .0 .= : §
Clear Removal Time, t, ".5) fg - WAL -§
(CD40160B, CD401618) , - ns -
15 70 - H
— 3
Clear Pulse Width,  ty o mn -
(CD40160B, CD40161B) ' ns Fig. 6— Minimum output high (source)
L . 15 50 - current characteristics.
_ 5 - B
Clock Input Frequency, fop 10 - 5.5 MHz o [Mien Tewtnarue i 1207
15 - 8 i
5 170 - H
Clock Pulse Width, 1ty 10 70 - ns 7
15 50 - = vov i
aee WO L
5 - 200 3 (v
Clock Rise or Fall Time, t,CL or tCL 10 - 70 s a H
} 15 - 15 z
Té -
& T FHHE
° 115[1[]']1[]]'“ IS[III]I].) o0
LOAD CAPACITANCE (CU—PF gocs-z9971
Fig. 7— Typic:sl propagation dv_lay time as a
TRUTH TABLE e o tod capacitance
CLOCK CLR LOAD PE TE OPERATION -
AMBIENT TEMPERATURE (T4 1n25°C
va 1 0 x X | PRESET :
va 1 1 0 X NC 5
2 2
e 1 1 X 0 NC o
- [T,
S 1 1 1 COUNT &
X 0 X X X RESET {CD40160B, CD40161B) g
_/. 0 X X X RESET {CD40162B, CD40163B)
x 1 X X X NC ({CD40162B, CD40163B) B oAb CAMCITAKE (O ) sees-eser
Fig. 8- Typical transition time as a function
1=HIGH LEVEL  O=LOWLEVEL X=DONTCARE  NC=NO CHANGE of load capacitance.
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CD407160B, CD40161B, CD40162B, CD40163B Types

STATIC ELECTRICAL CHARACTERISTICS

Fig. 12— lnputcurrent test circult:

. o LIMITS AT INDICATED N
CHARAC- CONDITIONS |
_ TEMPERATURES (°C) !
TERISTIC . | T
Vo - Vin |VDD . . : +25 S,
Vi V) | (V)| =656 | —40 +85 |+125 |Min. | Typ. |Max.

i - 05] & 5 5| 1s0] i60][ - 004 | 5]
Quiescent -
 Device —. Jotol1w0] 1w] 10] 300 300( - 0.04 | 10},
ICurre“rﬁ\t.‘ - 016] 15| 20 20| eon| e00| — | 004]| 20

. aX. - - £

oD ~ 1020020 | 100] 100 | 3000] 3000| - | 0.08] 100

5] 5] 064| 0617 042] 036 051]. 1| -
Output Low 04 05 - — - 051 -

{Sink)Current} 05 | 0,30] 10| 18| 15 11 09| 1.3[" 26| -

‘oL Min. 15 |o015]| 15| a2| 4| 28] 24| 34 68| -
Output High  |-48__| 051 5/-064)-061|-042|-038|-051f 1] — tmA
(Soutce) 2.6 05] 5| -2 —18[ -1.3|-115| —16] -3.2] -
f""?\';i‘;‘ 85 {010]{t0]|-16] —15| -1.1] 09| —1.3] -26[ -

OHT™ . Tias [o015] 15 | —42| -4 | —28| -24| —34] —68] -
output Voltage]_= 05| 5 0.05 - 0]0.05
Lowteve, | -~ Jo10] 10 0.05 - 0|0.08
VoLMax "T85 18 0.05 - o]oos|
Output - 05] & 4.95 4.95 §{ —
Voltage: _ -
High Lavel, 0,10 10 9,95 995 10
Vo Min. - o151 15 . 14.95 1495 15| -

0545| — | & 15 - — 115

Input Low
‘Voltage 1,9 - 110 3 - - 3
ViLMax. " h5135] - [ 15 4 - - | afy
|npu‘ High 05,4.5 - 5 3.5 3.5| - - -
Voltage, - 19 | — |10 7 2 -} -
VinMin.© 176938~ |15 1 n| - | -
Input Current | —5
oy Mo 08|18 |£0.1 | =01 | #1 | x1 | — [£10-5] t0.1{pA
L 4 ,v? _

Voo T : {wore: - weurs, guTeuTy
:\-@6 : m"""." in :

, -t ' M;ll.‘l.m Vi P . :
R . - . l ’ 'ﬂl In’v;- _I g 3
. Cs t nom . ,
T T saes-erver SR B et
. L “;iﬂ,’ll

Fig. 13— input-voltage test circuit.
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Fig. 10— Dynamic power dissipation test
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Fig. 11— O i current test circuit.
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CD401608, CD401618B, CD40162B, CD40163B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at T4 = 250C; '
Input t,, t; = 20 ns, C| = 50 pF, Ry_= 200 k(2

TEST —_LIMITS
CHARACTERISTIC CONDITIONS . ALL TYPES* UNITS
Vpp (V) Min. l Typ. I Max.
&OCK OPERATION
Propagation Delay Time, tpH|.tpLH 5 o - 200 400
Clock to Q . 10 - 80 160 ns
15 - 60 120
5 - 225 450
Clock to CoyT- 10 - 95 | 190 ns
. . . -15 - 70 140
v _ | 5 - [ 128 ] 260
TE to COUT ! ’ 10 - 55 110 ns
: 15 - — 40 80
Minimum Setup Time, tgy S , B 120 1 240
Data to Clock 10 ¥ - 45 %0 ns
: 15 g - 30 60
—_ - 5 - 120 240
Load to Clock 10 - - 48 90 ns
15 - | - F 30 | 6o
5 - : — 170 340
PE to TE to Clock I 10 : — 70 140 ns
15 - 50 | 100
] 5 - - 0
Minimum Hold Time, tyy 10 - - 0 ns
15 - - 0
Transition Time, TTHLATLH 10 - 50 100 ns
15 - 40 80
5 - 85 170
Minimum Clock Pulse Width, w 10 - 35 70 ns
i5 . - . 25 50
5 2 3 | -
Maximum Clock Frequency, fo 10 1 6.5 8.5 = MH2
15 8 12 -
5 1200 - -
Maximum Clock Rise or Fall Time,T 10 70 | - - us
) tCL, 4o, 1 15 15 - -
CLEAR OPERATION
Propagation Delay Time, tPHL 5 - ] 250 500
TCD40160B, CD40161B) 10 -] 110 220 ns
Clear to Q : B S [ - 4 .80 160
Minimum Setup Time,  tgg) RRTE - YR S IS I b 1) 340
(CD401628, CD401638) a0 T - 70 | 140 ns
Clear toClock ... . . R 50 | 100
Minimum Hold Time, 1ty ’ [ [P B o
(CD40162B, CD40163B) 10. . - - .0 ns
Clear to Clock 5 - - 0
Minimum Clear Removal Time, “trgm| > R s R i,
{CD40160B, CD301618) 15 . 35 70
Minimum Clear Pulse Wideh, ~ tyy| " S Mo B .
(CD40160B, CD401618) 15 Z 2 | so

* Except as noted. )

t u.m"r'. than one unit-is cascaded in the parallsl clocked application, t,CL should be made less than or equal
10 the sum of the fixad 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, CD401618B, CD40162B, CD40163B Types

TLEAR(CD401608)

| I ASYNCHRONOUS

|
CLEARICD401628) | [SPwermonos

oa0
T
y L

Pl —] | I
DATA PZ—‘I | L
INPUTS |
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|
P4 }
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I |
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92CL-29220R1

Fig. 14— Timing diagram for CD401608, CD401628.

CLEAR (co40t618) ASYNCHRONGUS

CLEAR (CD401538) !

| [ sYNCHRONOUS
—_— ]
LOAD
(5 .
|
1
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!
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INPUTS

|

. :
I ' y 1 :
e— 4 |
(IR I
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| E—
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QUTPUTS -_: . :
e - +
I—‘———l ' |
Q4 — — —: | t
- M '
1
CARRY OUT 5 g 115 4 15 ¢ I 2: . |
' I e cour;r + INHIBIT
CLEAR PRESET I
S2CL-29229R1

Fig. 15— Timing diagram for CD401618, CD401638.
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9ZCM-29226

Fig. 16— Detail of flip-flops of CD40160B and CD401618 (asynchronous clear).

0 —
— 410
‘—' 16.102-0.254)

106 - 114 ‘
(2.693-2.6898) 1

92CM-29968

Dimensions and pad layout for CD40160BH. Dimensions.and pad l,syoulf
for CD401618H,CD40162BH, and CD40163BH ara identical.
Dimensions in parentheses. are in s and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are in mils { 10~3inch).

Fig. 17— Detail of fiip-flops for CD401628 and CD401638 (synchronous clear).
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cL T —
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92CM- 29227
LOAB
Voo
P! P2 P3 P4 Pl P2 P3 P4 P P2 P3 P4
‘ i ‘ J' Voo [ ) l ‘ *
PE 1D L T - PE TD
TE co TE co TE COf—m-
CLK TLR LK CLR CLK TR
. Q1 Q2 03 Q4 l}lé&ﬁlBOll o]; c}zin}‘t
© ELOCK o
EERR -
P2CM-29969
Fig. 18 — Ca o counter packages in the parallel-clocked mode.
LOAD
Vop Voo Yoo
1117 1177 1137
PE 1D PE TD PE D
TE co 1€ co TE cof—=
cLx TR CLK TLR LK TLR
cmcx-———l l l l l l l l
ol o2 03 Q4 Ql a2 03 g4 Ql Q2 G3 Q4
CLEAR -
92CM- 29970
Fig. 19 — Cascaded packages in the ripple-clocked mode.
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R Texas PACKAGE OPTION ADDENDUM

INSTRUMENTS
www.ti.com 26-Sep-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 TBD Call TI Level-NC-NC-NC
CD40161BE ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU Level-NC-NC-NC
(ROHS)
CD40161BEE4 ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU Level-NC-NC-NC
(RoHS)
CD40161BF3A ACTIVE CDIP J 16 1 TBD Call TI Level-NC-NC-NC
CD40161BNSR ACTIVE SO NS 16 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD40161BNSRE4 ACTIVE SO NS 16 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD40161BPW ACTIVE TSSOP PW 16 90 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD40161BPWE4 ACTIVE TSSOP PW 16 90 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD40161BPWR ACTIVE TSSOP PW 16 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD40161BPWRE4 ACTIVE TSSOP PW 16 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

O 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 not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS) or Green (RoHS & no Sh/Br) - please check
http://www.ti.com/productcontent for the latest availability information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TI'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 that lead 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 Sh/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame
retardants (Br or Sb do not exceed 0.1% by weight in homogeneous material)

® MSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry 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
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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

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AWK | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 1892y | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114 O
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

\ 5 0.015 (0,38)
T 0.200 (5,08) MAX

4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 12/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

@ 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.

b TExAS
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MECHANICAL DATA

NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

i I s
1A RAAAT

0,15 NOM

|
r

Gage Plane

O
NERELE

A

0,15

;LU_U_U_U_U_U_U_/;J%W Seating Plone ¥ \_JJ |__)

— 2,00 MAX ©lo0.10

PINS
DIM

A MAX

A MIN

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 0,15.




MECHANICAL DATA

MTSS001C — JANUARY 1995 — REVISED FEBRUARY 1999

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

PLASTIC SMALL-OUTLINE PACKAGE

14 8

HHAHAA] T

4, )
4,30 6,20

50 6,6

o

“«—— A —»

L

e

HlHHHHHHY_J

0,15 NOM

!
:

Gage Plane i

— 120 MAX o [=]010 |
0,05
PINS **
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.

OOw

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.
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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.

Tl 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.

TI assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using TI 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 Tl 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 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 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. 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 TI 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:
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Tl Home > Semiconductors > Logic > MSI Functions > Counters > Decade Counters >

CD40160B, status: ACTIVE

CMOS Synchronous Programmable 4-Bit Decade Counter With Asynchronous Clear
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CD40160B, CD40161B, CD40162B, CD40163B TYPES (Rev. - Part Number Nomencla
|T| Download Datasheet C) (cd40160b.pdf, 543 KB) 1
27 Jun 2003 Download :
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Voltage Nodes(V) 5, 10, 15
Samples
Inventory

Product Information
[ Features Save this to your personal library

Internal look-ahead for fast counting
Carry output for cascading
Synchronously programmable
Clear asynchronous input (CD40160B, CD40161B)
Clear synchronous input (CD40162B, CD40163B)
Synchronous load control input
Low-power TTL compatibility
Standardized, symmetrical output characteristics
100% tested for quiescent current at 20 V
Maximum input current of 1 pA at 18 V over full package-temperature range; 100 nA at 18 V and
25°C
Noise margin (full package temperature range):
-l1VatVpp=5V
2VatVpp =10V
-2.5VatVpp =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' Series CMOS Devices"
Applications
- Programmable binary and decade counting
Counter control/timers
Frequency dividing

Data sheet acquired from Harris Semiconductor

CD40160B - Decade with Asynchronous Clear
CD40161B - Binary with Asynchronous Clear
CD40162B - Decade with Synchronous Clear
CD40163B - Binary with Synchronous Clear

CD40160B, CD40162B, and CD40163B were not acquired from Harris Semiconductor.
|_Description

CD40160B, CD40161B, CD40162B, and CD40163B are 4-bit synchronous programmable counters. The
CLEAR function of the CD40162B and CD40163B is synchronous and a low level at the CLEAR\ input sets
all four outputs low on the next positive CLOCK edge. The CLEAR function of the CD40160B 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
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the ENABLE inputs.

The carry look-ahead circuitry provides for cascading counters for n-bit synchronous applications without
additional gating. Instrumental 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 Coyr. This enabled output produces a positive output pulse with a 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 CD40160B 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 (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.

Pricing/Packaging/CAD Design Tools/Samples

) | Price | Packaging CAD Design Tools |_Samples

Industry
Budget Price Standard (TI Standard Pack
Device Status Temp (°C) ($US) | QTY Pkg) | Pins Quantity Footprints Samples

CD40160BF3A ACTIVE  -55 to 4.85|1KU CDIP(J) |16 1 [ Purchase
125 Samples

Inventory

TI Inventory Status Reported Distributor Inventory View all Distributors

CD40160BF3A As of 9:55 AM GMT, 29 Nov 2005 As of 9:55 AM GMT, 29 Nov 2005

In In Progress QTY
Stock | Date

570%* 4871 | 28 Dec 8 Weeks Europe Arrow 114
Northern
Europe

’Choose a Region
Lead Time Region Company ;rtio ck Purchase 1

>10k | 3 Jan

* Our information is updated daily, so please check back with us ** Lead time information is not available at this time. However,
soon if this does not meet your needs. You may also contact our information is updated daily so please check back with us
your TI Authorized Distributor, including those listed above, for soon. Please contact your preferred TI Authorized Distributor for
real time stock information. additional information.

Quality & Lead (Pb)-Free Data

Product Content MTBF/FIT Rate

I

Device Eco Plan* Lead/Ball Finish MSL Rating/Peak Reflow Details Details
CD40160BF3A TBD Call TI Level-NC-NC-NC View View

* The planned eco-friendly classification: Pb-Free (RoHS) or If the information you are requesting is not available online at
Green (RoHS & no Sb/Br) - please click on the Product Content this time, contact one of our Product Information Centers
Details "View" link in the table above for the latest availability regarding the availability of this information.

information and additional product content details.
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