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CMOS 14-Stage Ripple-
Carry Binary Counter/Divider
and Oscillator

High-Voltage Types (20-Volt Rating)

Features:
» 12 MHz clock rate at 15 V
8 -CD4060B consists of an oscillator s Common reset
section and 14 ripple-carry binary counter : s
stages. The oscillator configuration allows ® Fully stat.lc operation
design of - either RC or crystal oscillator = Buffered inputs and outputs
circuits. A RESET input is provided which 8 Schmitt trigger input-pulse line
resetsI the counter to the all-O’ state and ® 100% tested for quiescent current at 20 V
disables the oscillator. A high level on the . .
RESET line accomplishes the reset function. . z;:::;‘im;wmmema| output
All counter stages are mastqr-slave flip-flops. & 5-V, 10-V, and 15-V parametric ratings
The state of the counter is advanced one ® Meets all requirements of JEDEC Tentative

step in binary order on the negative transi-
tion of ¢ (and ¢g). All inputs and outputs
are fully buffered. Schmitt trigger action
on the input-pulse line permits unlimited
input-pulse rise and fall times.

Standard No. 13B, ““Standard Specifica-
tions for description of B’ Series CMOs
Devices”

Oscillator Features:

u All active components on chip
8 RC or crystal oscillator configuration

® RC oscillator frequency of 690 kHz
min.at 16 V

The CD4060B-series types are supplied in
16-lead hermetic dual-in-line ceramic
packages (D and F suffixes), 16-lead
dual-in-line plastic packages (E suffix),
16-lead small-outline package (NSR suffix),
and in chip form (H suffix).
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Fig.1 — Logic diagram.
MAXIMUM RATINGS; Absofute~MaExhmi Vakios:
DG SUPPLY-VOLTAGE RANGE, (VD)

Voltagés referenced o Vag Tarminal) ..........oooeiiieiiannn... Crrerteaeriaeens -0.5V o +20V
INPUT VOLTAGE RANGE, ALL INPUTS ....cinietiiiininaeieranananierannnnn -0.5Vio Vpp +0.5V
DC INPUT CURRENT, ANY ONEINPUT ,...o0eiti ittt iiininaessiennnnsinsneraneness £10mA
POWER DISSIPATION PER PACKAGE (Pp)k

T 1 T T 2 S0omwW

ForTa=+1000Ct0+125%C. . ... covieneeeniinnannniennas Derate Linearity at 12mW/°C to 200mw
DEVICE DISSIPATION PER OUTPUT 'rnmsusron

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) .............. e 100mW
OPERATING-TEMPERATURE RANGE(TA). .. vvvveneeeciannnsns bt ~559C to +1259C
STORAGE TEMPERATURE RANGE (Tgtg) ..« v vvvnnrinniinrtinnirneneinaenns -85°C to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/16 £ 1/32inch (1.58 £ 0.79mm) from case for 108 Max ........cvceivevrannnnnnns +2659C
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CD4060B Types
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Applications

® Control counters
8 Timers

8 Frequency dividers
8 Time-delay circuits

9208-29072

Fig. 2 — Detail of typical flip-flop stage.
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Fig. 3 — Typical nchannel output low (sink)
current charactaristics.
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STATIC ELECTRICAL CHARACTERISTICS

CD4060B-Types

AMBIENT TEMPERATURE:(Tple25°C ]

* Data not applicable to terminal 8 or 10.

RECOMMENDED OPERATING CONDITIONS

For maximum reliability, nominal operating conditions should be selected so that operation is
always within the following ranges

. et il .
CHARAC- CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) |N _I.a' :
TERISTIC s _ : T glz GATE - 70~ SOURLCE VDfLrU;‘E(Vg,)-IS\I;::::
Vo | Vin|Vop o . % 51 E [ ;
vy {(vi]| (v)|-55 | -40 +85 |+126 |Min. | Typ. |[Max. .. o
] - 05| 5 5 5| 1s0[ 150 — 004 5 : B
Quiescent - - Z s
Device - Jor[1o] 1] 0] 300 o T oo} 0], £ E
y - : : £ 25 H
fuffenfn‘t. -~ lo15| 15| 20/ 20| e00|-800| =t | 004} 20 1 ot
ax. s T . H
oD - 0,20| 20 100 100 | 3000|3000 | -~ . 0.08}F 100} ° DRATN-TO- SOURCE VOLTAGE DOSI—V  szcs-zenom
04 0,5 5| 064 0.61 042} 0.36| 051} 1§{ — Fig. 4 — Minimum n-channel output low (sink)
Output Low - current cheracteristics.
{Sink}Current*,| 0.5 0,10] 10 1.6 1.5 1.1 09 1.3 26| —
loL Min. 15 Joas|1s| 4a2{ 4| 28] 24| 34| e8] -
) : a6 0.5 5 |-064] —0.61 | —0.42 —:0.36 _6151 —tt - ImA DRAIN=TO-SOURCE VOLTAGE (Vpg)—V
Output High |- ol sl —1s 5] 16l —321 - e TEWPERRTURE (788 S FLLFEFFEEEEEH ]
{Source) 25 1 05] 5 -2] 18| -13)-115] ~16] 32} - R e e v . ¥
Currett™. 195 Jot0} 10 [ —16] —15] —1.1] —09] ~r3} -26] - 34
O™ T35 [o1s] 15 | 42| —| —28| 24| 34| e8] - O
Output Voltage}_= 05| s 0.05 _ o]oos i -
Ltow-Level, | — - ]o,0] 10 0.05 - o |o.os b g
VoL Max. ~ Jos].15 005 - 0]o0s] =§
Output. - 05] 5 495 498 .5 - | " .
Voltage: _ - “goel " Tgl _ Bl
High-Level, 0,10] 10 9.95 9.95(. 10 3
VOH Min. - 0:15 15 14.95 14.95 15 - ) 9205 2432083
Fig. 5 — Typical pchannel output high (source)
0546 - 5 1.5 - - 1.5 current characteristics.
Input Low - R
Voltage 1,9 - |10 3 - _ 3 .
VlL Ma)(. “ 5 13 5 15 " 4 - — 4 ORAIN-TO-SOURCE VOLTAGE (VDs)TV o
i) B = V| [
Input High | ©0945] - 1 5 3.5 350 - | - propd an AR SRR ARAR 322 i
Voltage, 1,9 - {10 7 7 -1 - 3
VinMin. e 38 - [ 15 11 nf -1 - ;
Input Current ‘ 5 - ; 3
o, = |08 |18 200 | sor | £ | a1 | - 1078 fr0rjuat i °g
i
Z

aEman

9208-24320@2

Fig. 6 — Minimum pchannel output high (sourcel
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t characteristics.
CHARACTERISTIC Vbp LIMITS | g curment charseteristies
MIN. | MAX.
Supply-Voltage Range (For T A = Full Package _ 3 18 v . sttt (,m-wc;
Temperature Range) i ‘
5 100 - P T t
Input-Pulse Width, tyy (f = 100 kHz) 10 40 - ns 3 R 888
15 30 -_ 5 A W“'“:E--vm i awa
5 5 s
Input-Pulse Rise Time and Fail Time, e Ug 10 Unlimited ; =2 i
15 g oV
5 - T 35 &% iz
Input-Pulse Frequency, fﬂ {External pulse source) 10 - 8 MHz § o FHH H
5 | - | 12 ¢ [
5 120 - ° ® LOAD CA‘POACITANCE (: 1—pF ““_‘m’mo
Reset Pulse Width, ty, 10 60 - ns Fig. 7 — Typical propagation delay time (Q,, to O, +1)
15 40 — as a function of load capacitancs.
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CD40608B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Ta= 25°C, Input t;, t¢ = 20 ns, w  |AMBIENT TEMPERATURE (Ty)=2s+CT T HTH}
CL=5169.RL='200|(Q l: PR e T —
TEST LIMTS £ T
CHARACTERISTIC CONDITIONS UNITS é l:; b o
VDD MIN. | TYP. | MAX. Vi o e gt
(V) = T T euppLY VOLTAGE (vppi*S V¥ ="
Input-Pulse Operation LI EEE IR STPTI SIS T =7
— B T :
Propagation Delay » _ 5 - 370 740 z = e
Time, ¢f to Q4 Out; 10 — | 150 | 300 3 e S
tPHL. tPLH _ 5 | - | t00 | 200 § oo Tpisagess =
Tl 1 ¥
Propagation Delay 5 - 100 | .200 R L R
Time, Qn 1o Qn+1 ) 10 _ 50 100° LOAD CAPACITANCE (C| }—pF 92¢5-31250
' Fig. 8 — Typical propagation delay time (¢, to Qg4
1 4
tPHL. tPLH 15 - | 40 80 Output} as a functien of Ioad capaci
Transition Time, 5 = 100 200
tTHL. tTLH 10 - — 50 100° ns
15 - 40 80 .
- [
Min. { -Pul 5 - 50 100 3
|n. nput-Pulse  §=100kHz E
Width, ty, 10 - 20 40 2
15 — 15 | 30 =
H
Input-Pulse Rise & Fall 5 3
Time, ty4, teg 10 | Untimited :
15 "
Max. input-Puise 5 35 | 7 -
Frequency, f¢ 0 = sz¢5-2a82
{External puls§ 10 8 16 - MHz | . LOAD CAPACITANCE (Cy }—9oF 2
source) 15 12 24 - Fig. 9 — Typical transition time as a function
Input Capacitance, Cq Any Input ‘ B - 7.5 pF of foad capacitance.
Reset Operation
TPE[ AMBIENT TEMFERATURE (T3 17287 C
Propagation Delav [ — 180 360 ME LOAD CAPACITANCE (C_k30pF
! B |e——— c s19pF
Time, tPHL 10 - 80 160 P
15 - 50 | 100 | s £
z 4
Minimum Reset 5 — 60 120 ° .2
Pulse Width, tyy . 10 - 30 60 é "332 .
15 - 20 40 2 .
'(i:‘ 2
2 |0?e-—— p
: - /
z 7
0'0? : //'AJH [ B
. 468 2 4¢8_2 4 68 2 4 €8 68
0.4 ) 1] 107 103 to*
INPUT FREQUENCY H‘II—HHZ 92C3-3129)
‘Fig. 10 — Typical dynamic power dissipation as a
fi ion of input freq Y.
Yop .
m"FﬁE Io "C,(
=k
. |
ncL" z
W C,
Y 5
. Ll AAAS CxtaL=Ci+Cz2+CsTRAY
= 8 J_c ac-%lz_g;g;:g E\:nzqumcv
=1 ° NOTE : + Lc Rg =CURRENT LIMITING
AR 7 RESET RglS 2Ry TO (ORy )
8 Ta2.2 R‘Cx 92CS- 31253
= 2is-3r252RI
. 9ZCS-3i294
Fig. 11 — Dynamic power dissipation test circuit. " Fig. 12 — Typical RC circuit. Fig. 13 — Typical crystal circuit.
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DYNAMIC ELECTRICAL CHARACTERISTICS at T = 25°C, Input t,, t; = 20 ns,

C| =50 pF, R|_ = 200 k{2 {cont'd]

CD4060B Types

LIMITS
CHARACTERISTIC CONBEI.SJONS VoD UNITS
(v) Min. | Typ. |Max.
RC Operation
. Cy = 200 pF 5 — |23t10% —
Variation of Fre- X '
at.;lean::ln(SnitT:o-Unit) Rg = 560 kO, 10 — j2410% —
d Ry = 50 k&2 15 — [sx10d —
T " kHz2
Variation o-thre—| 2)(::23 I;:;, 5V to 10V _ 15 .1 —
quency with voltage | s = “ | 1vwisy - | o5 | —
change {Same Unit) Ry =60 k2
Ry max. Cy=10uF 5 - - - 20
=50 uF 10 — — 20 119
=10 uF 15 -1 - 10
Cy max. Ry = 60O k2 5 - -  |1000
=300 k2 10 - - 50 uF
= 300 k2 15 - - 50
Maximum Oscillator Eé: g’ok% 10 530] 650 ] 810 KHz
Frequency* Cy = 15pF 15 690 | 800 | 940
Drive Current at
Pin 9 (For QOscillator
Design} Vo=04V 5 0.16 | 0.36 -
lOL =05V 10 0.42 0.8 -
=16V 15 1 2 | - mA
Vo=46V 5 -0.16 |-0.35 -
10K =95V 10 042 | 08 | -
=135V 15 ) 2] -

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

=10
Q.102-0-254)

105113,
[2.667-2.670) 1
92CM-351C6

Chip dimansions and pad layout for CD40608
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Fig. 14 — Quiescent device current.
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! NOTE:
Vsg TEST ANY COMBINATION
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Fig. 15 — Input voltage.

;DD
INPUTS
Al
Voo NOTE:
MEASURE INPUTS
o0 ® SEQUENTIALLY,
Vs - TO BOTH Vpp AND Vgs:
| CONNECT ALL UNUSED
INPUTS TO EITHER
‘ Vop OR Vg
Vss
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Fig. 16 — Input current,

TERMINAL DIAGRAM

aiz— 18 16— vpo
o3 —2 15 |~ a0
a4 —3 14 —o8
Q6 — 4 1309
s —s 12 |— RESET
ar— & 11— 1
o —7 0 b— %
vgs — @ 9w
{T0P VIEW)

92CS-23761R2

Dimensions 1n parentheses are .in millimeters and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are in mils (10— inch).
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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 subjectto 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.

Tl 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 T1 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 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.

Mailing Address:
Texas Instruments

Post Office Box 655303
Dallas, Texas 75265
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