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CMOS 14-Stage Ripple-
L] L] .
Carry Binary Counter/Divider |
’ IO
and Osclllator as 3
6
14-STAGE O
. ) ) L . ; @ riepce e
High-Voltage Types (20-Volt Rating) : counten |08
R AND 9 i3
Features: ) s1 @] ™ 20 43
® 12 MHz clock rate at 15 V Vgg*® a3 g2
@ -CD4060B consists of an oscillator » Common reset Voo 6 ate :
section and 14 ripple-carry binary counter : : NS ==
stages. The oscillator configuration alliows ® Fully mt.lc operstion 2 ®
design of either RC or crystal oscillator ® Buffered inputs and outputs C 92¢5-29073R1
circuits. A RESET input is provided which 8 Schmitt trigger input-pulse line
;ese;sl th:h coun_t'elr to tt}: :I;?l's Ztlme a?\d ® 100% tested for quiescent current at 20 V FUNCTIONAL DIAGRAM
isables the oscillator. igh level on the " . :
RESET line accomplishes the reset function. . f't‘::::tr::iﬁit:;symmemai output
All counter stages are mastgr-slave flip-flops. & 5.V, 10-V, and 15-V parametric ratings
The state of the counter is adva_nced one B Meets all requirements of JEDEC Tentative
step in binary order on the negative transi- Standard No. 13B, “‘Standard Specifica-
tion of ¢ T (and ¢g). All inputs and outputs tions for des;:ri tic;n of “B” Serli,::CMOS -
are fully buffered. Schmitt trigger action Devices” P :
on the inpqt-pulse line permits unlimited vice
input-pulse rise and fall times. Oscillator Features: Applications
;rge‘ Cz’D:OSOB-segliesI typles are supplied li(n m All active components on chip = Control counters
-lead hermetic dual-in-line ceramic pack-~ = RCor - N : §
" g crystal oscitlator configuration 8 Timers
ages (D and F suffixes), 16-lead dual-in-line ! ..
plastic packages (E suffix), and in chip form ® RC oscillator frequency of 690 kHz " F.requency d'."de.n
min.at 16 V - @ Time-delay circuits
(H suffix).
‘0 3 ¥* r———
i $ Ql $2 QI3 —{#14 ok
™~ FFI | FF2-FFI3 | FFi4
se2C Foalam ol {man
R ] R

%___ Q4
RESET.IZ * —————

Q4-0QiQ
¥ ReHIGH DOMINATES {RESETS ALL STAGES) VDD * a2, Qi3 '
ALL INPUTS ARE PROTECTED 92¢3-29072
& COUNTER ADVANCES ONE BINARY COUNT BY CMOS PROTECTION
ON EACH NEGATIVE - GOING TRANSITION NETWORK
OF $I (AND ¢0) 92CM-25074R2 Fig. 2 — Detail of typical flip-flop stage.
Vss
Fig.1 — Logic diagram.

MAXIMUM RATINGS; Abstiute-Miximiint Values: : Lo PR : [ [T Ve T . sEgtess
DC SUPPLY-VOLTAGE RANGE, (Vpp) ~ A o < A HH

Voltages referenced 0 Vag TOMINA!) ....ooeneveneeiinenneennnnns P S S -0.5V {o +20V L HHEHH
INPUT VOLTAGE RANGE,ALLINPUTS .........ccoovniinnniinnns ... -0.5VtoVpg +0.5V 5° GATE-TO-SGURCE VOLTABE (Vogi+i5 v
DC INPUT CURRENT, ANY ONEINPUT L. .0iutiiinitinieieiantoiinseaarsrenseenninennecnonees £10mA & H §Samnnae:
POWER DISSIPATION PER PACKAGE (Pp) ) s t T

FOrTA ™ —B80GH0 +100%C .. ouueuirnenuenteneerenianereaneanensensostesenesnioneeeneenes S00mW g a ; =

ForTp = +100°C to +1259C Derate Linearity at 12mW/2C to 200mwW g oV
DEVICE DISSIPATION PER OUTPUT TRANSISTOR : $ BH

FOR TA = FULL PACKAGE-TEMPERATURE RANGE (All Package Types).....:........ eeeneas 100mW 5 “HEAAE
OPERATING-TEMPERATURE RANGE(TA) ... vveeeenncninnineininns e ~550C to +1250C 3 sEHHEEs
STORAGE TEMPERATURE RANGE (Tgig). ... P -859C to +150°C 1 i
LEAD TEMPERATURE (DURING SOLDERING): 2 X 7

Atdistance 1/18 £ 1/32inch (1.58  0.79mm) from case for 108 MaX ......................... +2659C ORAIN-TO-SOURCE VALTAGEWVBSI =Y r-saziaas

Fig. 3 — Typical nchannel output low (sink)
current characteristics.
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STATIC ELECTRICAL CHARACTERISTICS \ L [DERT TEWERATURE (A123°0 I
i ot U <
s . . E
CHARAC- CONDITIONS LIMITS AT INDICATED TEMPERATURES (0C) :' 0 .
TERISTIC . ) : T ;l‘z. GATE 70~ SOURCE VOLTAGE (Vos)ei5V 1
Vo Vin |VoD : ) . tzs - $ g : 1
(vi { V)| (v)|-55 | —40 +85 1+125 | Min. | Typ. |Max. £, =
i - 05| 5 5 5| 150] 150 — 004 s[ | [z HHE
jescent . ) -
Device - lo,10] 10 10l 10| 300f 300f- | ooaf 10l,a] & EEH -
furfe'ab - 015 15| "20] 20 e600|:800| = | 004} 20 |8
ax. — - - — i It
ob - |o20] 20| 100] 100 | 3000] 3000| - | o0.08f100| . ® T - To-SURCE VTG oSV sacs-seaom
0.4 05| 5| 0.64| 0.61 042} 036 051 11 - Fig. 4 — Minimum nhannel output low (sink)
Output Low - current cheracteristics.
{Sink)Current*,| 0.5 g10| 10| 16| 15 1.1 09| 13 26| -
loL Min. 15 015|115 | 42 4| 28] 24| 34| e8] -
46 | 05| 5 |-064|-061]-042|-036|-051 -1 — |mA ORAIN-TO- SOURCE VOLTAGE (¥p5)—Y
Output High f——" : _ : SENT TERPERATORE (A8 ST CEEEE R
{Source) 2.5 05| 5 -2 18| -1.3{-11581 ~1.6| =32} = LR TR %
?u"en::;'- 95 [o10f 10| -16] 15| —1.1] —09] —r3} -26] - 1 3
OH™™ 335 [o015] 16 | —a2| —a| —28] 24| —3a| —68]| - il
Output Voltage]._= 05| 5 0.05 - 0 0.95 i k
Low-Level,. = 0,10| 10 0.05 - 0]0.05 g
VoL Max. - I T015| 15 005 - 0[o0s] “sl
Output ‘ - 05} 5 495 498l .5} - ] s
Voltage: _ aael _ iR
High Covel 0,10 10 9.95 9.9s|” 10 3
VOH Mm - 0;15 15 1495 14.95 15 - ) 925- 2432003
Fig. 5 — Typical p-channel output high- (: )
0545| — | 5 15 - 3 B uorent charectamistion | O (ource.
Input Low 9 0 3 3 i R
z'oltaMw;x z 5 _ 5 4 — — 4 DRAIN-TO-SOURCE VOLTAGE qus);V'
. 1.5,13. - 1 ’ - - v -15 -0 -5 [
AMBIENT TEMPERATURE {Ta)»23°CHHTHHHHHHT H
Input High | 9545} — | S 35 35 - - pream AT SRS
Voltage, 19 | - |10 7 -1 - 3
VinMin. - 75538 — [ 15 1 n| — | - 3
2 H
oputCurrent | _ 1 o15| 18 0.1 | 201 [ 21 | 21 | - [|210-5]10.1|pa} s 3
IN Viax. : T £
* Data not applicable to terminal 9 or 10. A " §
RECOMMENDED OPERATING CONDITIONS } £
For maximum reliability, nominal operating conditions should be selected so that operation is | °

always within the following ranges

92¢5-2432(R2

Fig. 6 — Minimum p-channel output high {source)
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CHARACTERISTIC Vop LIMITS UNI Td current characteristics.
MIN. | MAX.
SuppIy-VoItage Range (For TA = Full Package _ 3 18 v . AMBIENT TEMPERATURE (ua-zs-c;
Temperature Range) f :
5 100 - % : :
Input-Pulse Width, ty, (f = 100 kHz) 10 40 — ns 3 R T
15 30 — 5‘ i HorTaet _Vu;\ hABE s
P 7
5 F;
Input-Pulse Rise Time and Fait Time, ty4, 149 10 Unlimited ; HH
15 § o v
-0 (hasen
5 — | 35 ¢
tnput-Pulse Frequency, f¢I {External pulse source) 10 - 8 MHz g
15 - 12 g -
5 120 ° % 0AD CAMCITANCE (op1~pF '
- L= 92¢5-31249
Reset Pulse Width, tyy 10 60 - ns Fig. 7 — Typical propagation delay time (Q, to Q,+1}
15 40 - as a function of load capacitance.

H

COMMERCIAL CMOS
HIGH VOLTAGE ICs
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Fig. 8 — Typical propagation delay time (¢, to Qg
Output} as a function of load cap

AMBIENT r:wsnnuun‘r.)-zs-c'ﬁ 3k

TRANSITION TIME (T I TLHI ="

40 80 80 - 100
LOAD CAPACITANCE (Cy )= oF 2524322

Fig. 9 — Typical transition time as a function .
of load capacitance.

DYNAMIC ELECTRICAL CHARACTERISTICS at Ta= 25°C, Input$ t:
‘-’ Ry = 200 k2
TEST LIMITS
CHARACTERISTIC CONDITIONS UNITS|
VDD MIN. | TYP. | MAX.
(V)
Input-Puise Operation
Propagation Delay 5 - 370 | 740
Time, ¢ to Q4 Qut; 10 - 150 300
tPHL. tPLH 15 | - 100 | 200
Propagation Delay 5 — 100 200
Time, Qn to Qp+1; 10 - 50 100°
tPHL. tPLH 15 - | 40 80
Transition Time, 5 ~ 100 200
tTHL. tTLH 10 - - 50 100° ns
15 - 40 | 80 '
Min. Iﬁputhulse _ 5 - 50 100
Width, ty f= 100 kHz 10 | - | 20 | a0
15 - 15 30
Input-Pulse Rise & Fall 5
Time, trg, tig 10 i Untimited
15
Max. input-Pulse 5 35 7 ~
Frequency, f
{External pulse 10 8 16 — MHz
source) 15 12 24 -
Input Capacitance, C1q Any Input - 5 7.5 pF
Reset Operation
Propagation Delay 5 — 180 360
Time; tPHL 10 - 80 160
15 — 50 100 ns
Minimum Reset 5 — 60 120
Pulse Width, tyy 10 - 30 60
15 - 20 40
Voo
o T @ &

3
ol [o

92CS~-31294

Fig. 11 — Dynamic power dissipation test circuit.

Rg!S 2Ry TO IORy
T=2.2 RCy

92Cs-31252R1

Fig. 12 — Typical RC circuit.
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|o'~é AMBIENT TEMPERATURE (T }225°C
ME LOAD CAPACITANCE (C( )50 pF
T‘ A= cL=150F N
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‘Fig. 10 — Typical dynamic power dissipation as a
function of input frequency.

NOTE
CxraL*CitC2+CsTRAY
R = BROADER FREQUENCY
RESPONSE
= Rg *CURRENT LIMITING

92€S- 31253

Fig. 13 — Typical crystal circuit.



CD40608B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at T = 259C, Input t,, t¢ = 20 ns,
Cy =50 pF, Ry_= 200 k2 [cont'd]

LIMITS
CHARACTERISTIC CONEEIﬂONs VoD UNITS
v} Min. | Typ. | Max.
RC Operation
- ' Cy = 200 pF 5 — |23+10% —
tion of Fre- X y
Va::n;o"( Snit-rteo-Unit) Rs = 560 k2, 19 — 20+10% —
auency Ry = 60 k2 15 — [esx109 —
T kH2
Variation of Fre- Cyx = 200 pF, 5V to 10V _ 15 1 —
guency with voltage Rg = 560 k2,
10V to 15V} — 05 —
change {Same Unit) Ry =50 k2
Ry max. Cx =10uF 5 — — 20
=50 uF 10 — — 20 MQ
=10 uF 15 -] - 10
Cy max. Ry = 500 k2 5 — - [1000
=300 k2 10 - — 50 uF
= 300 k2 15 - - 50
Maximum Oscillator E)S( :350kk5‘2) 10 530| 650 | 810 KHz
Frequency* Cy =15pF 15 690 | 800 | 940
Drive Current at
Pin 9 (For Oscillator
Design) Vo=04V 5 0.16 | 0.35 -
lou =05V 10 0.42 0.8 -
=15V 15 1 2 - mA
Vo=46V 5 -0.16 035 | -
'OH =95V 10 042 | 08 | ~
=135V 15 ] -2 -

*RC oscillator applications are not recommended at supply voltages below 7 V for Ry < 50 kQ1.

4]

=10
I 0.102-0.254) |
105113,
{2.667-2.870)

92CM-35106

Chip dimensions and pad layout for CD40608
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92CS-2740)IR1
Fig. 14 — Quiescent device current,

b
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Vi ~]
. - . b
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YiL =t . =
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! NOTE:
Vss TEST ANY COMBINATION
OF INPUTS 8 ®
92CS-27441R1 = g
. O w
Fig. 15 — Input voltage. ]
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v = x
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t S=x
INPUTS
Jrl
Voo - NOTE
Sy ( ) MEASURE INPUTS
o SEQUENTIALLY,
Vss - TO BOTH Vpp AND Vgs:
e CONNECT ALL UNUSED
INPUTS TO EITHER
Vpp OR Vs
Vss

92Cs-27402

Fig. 16 — Input current.

TERMINAL DIAGRAM
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{TOP VIEW)

92CS-23761R2

Dimensions in parentheses are in millimeters and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are in mils (10—3 inch).



IMPORTANT NOTICE

Texas Instruments and its subsidiaries (T1) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

Tl warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI’s standard warranty. Testing and other quality control techniques are utilized to the extent
Tl deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TIPRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER’S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tlassumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express or implied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI’s publication of information regarding any third
party’s products or services does not constitute TI’s approval, warranty or endorsement thereof.
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