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CMOS 14-Stage Ripple-
- L] [ )
Carry Binary Counter/Divider
as oo
and Oscilllator as 3
1
14-STAGE S
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High-Voltage Types {20-Volt Rating) : counTer °: D
. AND 28 3
Features: i 1@ AN 20 G2
= 12 MHz clock rate at 15 V Vgge® a3 o2
® CD4060B consists of an oscillator  ® Common reset voo118 e s
section and 14 ripple-carry binary counter - : .
stages. The oscillator configuration allows = Fully mt.'c operatn:n ;D ®
design of either RC or crystal oscillator 8 Buffered inputs and outputs o9 szcs-25073)
circuits. A RESET input is provided which B Schmitt trigger input-pulse line
(rjese't:l thteh countelr to th: all-0's :tlate and ® 100% tested for quiescent current at 20 V FUNCTIONAL DIAGRAM
isables the oscillator. A high level on the . . -
RESET lire accomplishes the reset function. " (Szacgca:;liﬁi:;symmetnai output
Al counter stages are mastqr-slave flip-flops. & 5.V, 10-V, and 15-V parametric ratings
The state of the counter is ad“."c’d one 8 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 description of “B” Series CMOS N
are fully buffered. Schmitt trigger action Devices™
on the inplgt-pulse line permits unlimited e
input-pulse rise and fall times, Oscillator Features: Applications
The CD4060B-series types are supplied in ® All active components on chip ® Control counters
16-lead hermetic dual-in-line ceramic pack- = RC or crystal oscillator configuration ® Timers
ages (Dand Fsuffixes}), 16-lead dual-in-line i -
plastic packages (E suffix), and in chip form ® RC oscillator frequency of 690 kHz " Ffoquency "'."'"‘f”
min. at 16 V 8 Time-delay circuits
(H suffix).
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RESET()2 * \ /

5 ReHIGH DOMINATES {RESETS ALL STAGES) Voo #* ALL QI';P' SARE PROTECTED ) secs-29072
& COUNTER ADVANCES ONE BINARY COUNT BY CMOS PROTECTION
ON EACH NEGATIVE GOING TRANSITION NETWORK
OF ¢I (AND ¢0) 92CM-20074R2 Fig. 2 — Detail of typical flip-flop stage.
Vss
Fig.1 — Logic diagram.

MAXIMUM RATINGS, Abstiute=-Mixiniit Values: : o FR ; [ [ T (s : g
DC SUPPLY-VOLTAGEERANGE, (Vpp) SN e 3 e Eiast

Vollagés referanced 1o Vgg Terminal) ... et erteaiaaaaars P -0.5V10 +20V 1y HHRTE
INPUT VOLTAGE RANGE, ALLINPUTS ........ooonviiniinniiunis ... “DEVioVpg +0.5V = GATE=TO-SOUNCE VOLTAGE (Vgg1o/5 V
DC INPUT. CURRENT, ANY ONEINPUT .\ 00iininiintieetiitinsraeraerenseneensinrnseieaeens £10mA g 1 =
POWER DISSIPATION PER PACKAGE (Pp): ) g T

FOrTaom=B50CHI0+1009C ... uiuitiiinttiiteiiineienn et aceaereneneiernanerenraesannnns ] .

For Tp = +1009C 1o +1259C 2 P
DEVICE DISSIPATION PER OUTPUT TRANSISTOR g

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (Al Package Types) .............. e 100mwW 5 “BH
OPERATING-TEMPERATURE RANGE(TA) . -« e evveinneeeiannsen. ereeas ~559C 10 +125°C 3 SEAfH
STORAGE TEMPERATURE RANGE (Tgig) .- v ovuuvniantieniasiennncnenenn, -659C to +150°C “ '1 i
LEAD TEMPERATURE (DURING SOLDERING): o L 7

Atdistance 1/18 + 1/32inch (1.58 + 0.79mm) from casefor 108 max ......................... +265°C ORAIN-TO-SOURCE VOLTAGEIVBSI—Y v carions

Fig. 3 — Typical n-channel output low (sink)
current charactaristics.
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CD40608 Types

STATIC ELECTRICAL CHARACTERISTICS o . . [AMPENT TEMPERATURE.(Tyh23°C ]
vt et u -
c - R E
CHARAC- CONDITIONS LIMITS AT INDICATED TEMPERATURES (0C) :‘ L .
TERISTIC s . T ;u‘z_ TE -70- SOURCE VOLTAGE (vos)-i5v - {1}
Vo Vin Vool : ) o tzs — § § -
vy (V)] (v)]|-55 | —a0 +85 |+126 |Min. | Typ. Max. £, )
) - 05| 5 5 5| 150] 150 - 004| 5 z
Quiescent . - ) -
Device - - fotw]wo| 0] 10] 300] 300f- [ooa] 10],0] &
. - : ’ ' £ 2
lCur"-;at "1 - lois| 15| 20/ 20| e00o|:s00] 2 | 0oaf 20 2 EReuEy
ax. T B — o} - H
0o - 0,20| 20 100 100 | 3000|3000 -~ - 00811007 |- ° BRAIN-TO- SOURCE. VOLTAGE (VDSI—V  szcs-zeviom
0.4 05| 5| c.e4| 0.61 0.42| 0.36| 0.51 11 - Fig. 4 — Minimum n-channel output low (sink)
Output Low current characteristics. -
{Sink)}Current®,| 0.5 0,10] 10 1.8 1.5 1.1 09 13 26| — E
loL Min. 15 |o1s| 15| a2 a| 28 24| 34| 68| -
: 46 0,5 5 |-0.64]| —0.61 —0.42 _03 _ .51 1 _ A DRAIN-TO-SOURCE VOLTAGE (Vpg)—V
Output High  b—— y 6 03 " EWBIENT TEWPERATURE I(S'r.)-zn' taszmzaszatis r
{Source) 25 0.5 5 2] —18 -1.31-1.151 =16} =32} —- o Vi e o BT 3
- GATE -TO-SOURCE VOLTAGE { Vv Y
Currett®. 195 loa0] 10 —16] 15| —11] —09| —ra| -26] - ’ 3 2
O™ 335 [o1s] 15 | 42| —a | —28| —24| 34| e8| — :
0uiput Voltaje"- - -1 05] 5 , . 0.05 — 0]0.05 i mg
Low-Level, -~ ]010] 10 [ 0.05 - 0]0.05 g
VouMax-— " Tao1s] 18 | 005 - 0|oos| ”g .
Outpt | — ] o5} 5 495 " .| a0s] .s| - | : 5
Voltage: _ - T _ e
High-Level, 0,10] 10 9.95 : 9.95(. . 10 3
VOH Mll'l - 0015 15 14.95 : 14.95 15 - ) 9205- 24320R3
- Fig. 5 — Typical p-channel output high (source)
0545 - [ 1.5 - - 1.5 current characteristics.
Input Low o 0 3 - - 3 . A
Voltage z — — — DRAIN-TO-SOURCE VOLTAGE l_Vos)—:v'
ViLMax.  n5138] - |15 4 | - -1 4fy e ? 2
. R a2 T
Input High 0545 — 51 35 - 35 -1 - R el e R IE
Voltage, 1,9 - 110 7 : 7 -1 - HH . 3
ViMin. Leh3s| — |15 1 n| - - e
Input Current 5 . 5 2
Iy Max. - 0,18 |18 [0.1 | 0.1 | 1 | #1..| - £1075 .20 pAt iif :.g
* Data not applicable to terminal 9 or 10, ss v i §
RECOMMENDED OPERATING CONDITIONS i é
For maxi{nu_m reliabi[iry,‘ nominal operating conditions should be selected so that operation is % nc:quzc:e
always within the fol lowing ranges Fig. 6 — Minimum p~channel output high (source)
ha jstics.
CHARACTERISTIC - Vbp LmiTs_ | gty current characteristies
’ o MIN. | MAX.
Supply-Voltage Range (For T4 = Full Package 3 18 v L [MBIENT TEMPERATURE (1 1-25°C
Temperature Range) - | :
5 [ 100 | - | . :
Input-Pulse Width, ty; (f = 100 kHz) 10 40 - ns 3 o 59 TEH
) 15 30 - z et 108, can e
- et Y
5 i ot
Input-Pulse Rise Time and Fall Time, trg, 7 10 Unlimited ;B -
15 g oy T
- H LA asen
5 - | 3s g
tnput-Pulse Frequency, f¢1 {External pulse source) 10 - 8 MHz F
15 | - 12 g
3 20 40 3 80 100
5 120 - LOAD CAPACITANCE (Cy )= pF 92C8-31249
Reset Pulse Width, tyy 10 60 — ns Fig. 7 — Typical propagetion dslay time (Q,, to Q,+1)
15 40 — : as a function of load capacitance.
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CD40608B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Ta= 25°C, Input& t§ = 20 ns,
LR = 200 kS
TEST LIMITS
CHARACTERISTIC CONDITIONS UNITS
VDD MIN. | TYP. | MAX.
(V)
input-Pulse Operation
Propagation Delay 5 - 370 740
Time, ¢r to Q4 Qut; 10 - 150 300 .
tPHL. tPLH 15 | - 100 | 200
Propagation Delay 5 — 100 200
Time, Qnp to Qp+1; 10 - 50 100
tPHL. tPLH 15 - | 40 80
Transition Time, 5 - 100 200
tTTHL, tTLH 10 - 50 100° ns
15 - 40 | 80 '
Min. I-nputAPulse ~ 5 — 50 100
Width, ty f= 100 kHz 10 | - | 20 | a0
15 — 15 30
Input-Pulse Bise & Fall 5
Time, t,g, trg 10 | Unlimited
15
Max. tnput-Pulse 5 35 7 -
Frequency, f
{External pulse 10 8 16 - MHz
source) 15 12 24 -
Input Capacitance, C1q Any Input - 5 75 pF
Reset Operation
Propagation Delay 5 — 180 360
Time, tPHL 10 - - 8¢ 160
15 — 50 100 ns
Minimum Reset 5 — 60 120
Pulse Width, tyy 10 - 30 60
15 - 20 40
Yoo
5°°l‘Fﬁ‘= Io "Cx

|2~ 200 &8 v n -

=

92CS~-31294

Fig. 11 — Dynamic power dissipation test circuit.

RglS 2Ry TO IORy
Ta2.2 RyCy

92C3-3F28ER

Fig. 12 - Typical RC circuit.
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Fig. 8 — Typical propagation delay time (¢, to Qg
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LOAD CAPACITANCE (Cy }—pF

Fig. 9 — Typical transition time as 2 function .
of load capacitance.
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‘Fig. 10 — Typical dynamic power dissipation as a
function of input frequency.

NOTE:
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Fig. I._? — Typical crystal circuit.



CD40608B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Tp, = 259C, Input t,, t¢ = 20 ns,

. ¥,
C| = 50 pF, Rp_ = 200 k2 {cont'd] f"
LlM'Ts ‘oo 1NPUTS .
CHARACTERISTIC CONTJEIﬂONS VoD UNITS vss
) Min. | Typ. | Max.
RC Operation
- Cy = 200 pF 5 — |23£10 —_
Variation of Fre- X '
a:?n;‘;"( Snit-rteo-Unit) Rg = 560 k<2, 10 — 210 —
quen Ry = 50 k2 15 — [esz108 — g
S - kH2 9205- 27401R1
Variation of Fre- Cyx = 200 pF, 5V 1o 10V _ 15 1 — Fig. 14 — Quiescent device current.
guency with voltefge Rg = 560 k&2, 10V 10 18Vl _ 05 _
change {Same Unit) Ry = 50 k2
Ry max. Cy =10uF 5 = - 20
=50 uF 10 - | - 20 | m@ “?’
=10 uF 15 e N 10 INPUTS OUTPUTS
Cy max. Ry = 500 k§ 5 - | = [1000 E -
= 300 k2 10 - = 50 | uF i I @
= 300 k2 15 - - 50 = =
Maximum Oscillator E)S( :ér-)ok'% 10 530 650 | 810 KHz v‘ss uo:':éslr"%:_ goMBINATION
- - o
Frequency Cx = 15 pF 15 690 800 | 940 ! § 3
Drive Current at Fig. 15 — Input voltage. 3 ¢"5"
Pin 9 (For Oscillator s E
Design) V=04V 5 016 ] 035 | — =
loL =05V 10 0421 08 | — Yoo [ | S::.'!
=16V 15 1i 2 - mA f 8 x
INPUIS_
Vo=46V 5 -0.16 [-035 | — Voo b worE
lon| =85V 0 | D42] 08 | - S D= s o
=135V 15 1 ) — vss - TO BOTH Vpp AND Vgg:
o] CONNECT ALL UNUSED
*RC oscillator applications are not recommended at supply voltages below 7 V for Ry < 50 k(1 :;‘;:1 ;1\?5: ,T"ER
Vss

92Cs-27402

Fig. 16 — Input current.

TERMINAL DIAGRAM
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{TOP VIEW)

92C5-2376IR2

105-113.
! (2.667-2.670)

92ZCM-35106

Chip dimensions and pad iayout for CD4060B

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

Texas Instruments and its subsidiaries (TI) 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.

TI 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 TI PRODUCTS 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.

Tl assumes 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.

Copyright 0 1998, Texas Instruments Incorporated



