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Features: $1 @] s
® 12 MHz clock rate at 15 V Vggr® .,:; !
8 -CD4060B consists of an oscillator ® Common reset Vpot6 g4 j
section and 14 ripple-carry binary counter . : s, (BT
stages. The oscillator configuration allows WNFully stat.lc gRstation o ® I
design of either RC or crystal oscillator ® Buffered inputs and outputs C 92¢5-29073ar
circuits. A RESET input is provided which ¥ Schmitt trigger input-pulse line
Lese;sl th::h countﬁr to tt: all-0’s state and ® 100% tested for quiescent current at 20 V FUNCTIONAL DIAGRAM
isables the oscillator. A high level on the . . :
RESET line  accomptishes the reset functicn. . ig:::tr;li::i(‘!;ssymmetnwl output
All counter stages are master-slave flip-flops. & 5.V, 10-V, and 15-V parametric ratings

The state of the counter is advanced one -
step in binary order on the negative transi-
tion of ¢ (and ¢g). All inputs and outputs
are fully buffered. Schmitt trigger action

Meets all requirements of JEDEC Tentative
Standard No. 13B, “Standard Specifica-
tions for description of “B’’ Series CMOos

on the input-pulse line permits unlimited Devices”
input-pulse rise and fall times. Oscillator Features: Applications
The CdD:OGOB-series types are supplied in ® All active components on chip ® Control counters
16-lead hermetic dual-in-line ceramic pack- " - . ® Timers
ages (D and F suffixes), 16-lead dual-in-line ® RCor ‘f'vml osciligton contiguration ' F:m"ue dividers
plastic packages (E suffix), and in chip form ® RC oscillator frequency of 690 kHz - requency civide
(H suffix). min. at 16 V Time-delay circuits
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Q4-Qi0
¥ R=HIGH DOMINATES {RESETS ALL STAGES) Voo ¥ aiz.a13
ALL IPUTS ARE PROTECTED - 9205-29072
& COUNTER ADVANCES ONE BINARY COUNT BY CMOS PROTECTION
ON EACH NEGATIVE - GOING TRANSITION NETWORK
OF ¢I (AND ¢0) 92CM-29074 72 Fig. 2 — Detail of typical flip-flop stage.
Vss
Fig.1 — Logic diagram. ]

MAXIMUM RATINGS; Absofute-Makimiin Values: L e . [ e caTone T T T
DC SUPPLY-VOLTAGIERANGE. (Vpp) = T L % sEiIRDNIEE f gzt

Voltagés referenced 1o Vag TomMIAl) ......c..ocuunnnnnanias,.l SOVEURIE AN\ -0.5V to +20V L HE #
INPUT VOLTAGE RANGE, ALLINPUTS .....o.vniinn el iininssennennennns -0.5V to Vg +0.5V o GATE-TO-SUMCE VOLTAGE Vgal= 18 v
DC INPUT CURRENT, ANY ONEINPUT .. .00iinniiiieiieiiaineiinissineeninieenneaaanees £10mA & ik =
POWER DISSIPATION PER PACKAGE (Pp): _ 3, ]

FOrTaAm=550G 10410000 .. ...ttt asaarinietstatsaatsaimeannnnnns 500mW § £ -

ForTa=+100%Ct0+1259%C, . ....oiiniiiiiiiiinaenaas Derate Linearily at 12mW/°C to 200mW : MRSV
DEVICE DISSIPATION PER OUTPUT TRANSISTOR : g T

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) .............. reeneas 100mW 5 “EoiAtH a!
OPERATING-TEMPERATURE RANGE(TA) . «. v vvvvereiiiennanan,s Ceterannias e -559C to +1259C 3 Sty i
STORAGE TEMPERATURE RANGE (Tgyg). . ... T, -85°C to +150°C e : f
LEAD TEMPERATURE (DURING SOLDERING): o X V =

Atdistance 1/16 £ 1/32inch (1.58 £ 0.78mm) from £ase for 108 Max ...........oeeereennnn... +2659C ORAIN-TO-SOURCE VOLTAGE VDSV . Lunigas

Fig. 3 — Typical n-channel output low (sink)
current charactaristics.
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STATIC ELECTRICAL CHARACTERISTICS

CD40608 Types
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B 4% 5 # # 886-3-57531
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AMBIENT TEMPERAFURE:(Tyle25°C

#* Data not applicable to terminal 9 or 10.

RECOMMENDED OPERATING CONDITIONS

For maximum reliability, r)ominal operating conditions should be selected so that operation is

always within the following ranges

. Lt U ‘ -(l
R _ «
CHARAC- CONDITIONS LIMITS AT INDICATED TEMPERATURES (OC) r la' i
TERISTIC ‘ : ) : T ;::'la. GATE - 70~ SOURCE vuLLru,'e(vG,)-lwx:::
Vo | Vin|Vop L . il 51 [ : x
(V) [ AVi| (V)| -56 | —40 | +85 [+125 [Min. | Typ. |Max. HI 10
& € 05] 5 5 5| 1s0] 150 | — 004 5 =
iescent . - S sHH
Device - 0,10] 10 0] 10 300f 300f- | oo4} 1of .\ 5 Eg =
fu"e'at' - Jos| 15| 20 20| e00| s00| 2 | 004} 20 B ¥
ax. = - H — -
oD < 0,20| 20 100 100 | 3000|3000 | -~ . 0.08% 100} | ° ma?u--ro-swagz VOLTAGE (:bs)—v v2cs-zeziom
0.4 05| 5| 0.64| 0.61 042} 0.36| 051} 1§ — Fig. 4 — Minimum n-channel output low (sink)
Output Low : current cheracteristics.
{SinkCurrem®,| -0.5 o1 10] 18| 15 1.1 o09] 13 26 —
loL Min. 15 Joas|[ 15| 42] 4 28] 24| 34 e8] -
' 46 . | 05| 5 |-064]-061]-042]-036]-081 -1} - |mA ORAIM- TO- SOURCE YOLTAGE (¥p5)—¥
Output High f— : - : AEERT TEPERAT O (375 e isgnssaney r
{Source) 2.5 05 5 -2| -1.8| -1.3{-1161 «~1.6] =321 = I\-:\:I.EI-‘T.OI-I!IOUR‘A(;EI‘V‘O‘L‘T‘AIGIE'('JG:)-I:!]';“ 3
ICWeM"?;' 95 {01010 ]| -16] —15| -1.1] —09] —13] 26} - i
m. - 2 - asa
OW™™ i35 [oas| 15 | 42| —4| —28| —24| —34| e8] - i
Output Voltagel_= 05| 5 0.05 > 0]0.05 i ~ 2
LowLevel, | — - 010 10 0.05 - 0]o.0s g
VoLMax-— F_"To1s] 15 005 - o|oos] "5
Output - 05] 5 495 495 .s| - x s
Voltage: A 1 RS YRR — £l
High Level, 0,10] 10 9.95 905" 10 3
VOH Min. N 0:15 15 14.95 14.95 15 = ) 9205 2432003
. Fig. 8 — Typical pchannel output high (source)
Inout Low 0545 - 5 1.5 - - 1.5 czztr:ntcharacrerkrics‘ v
Voltage 19 | - |10 3 _ S EE T
V“_ Max. “ 5 13 5 15 T 4 — 4 ORAIN-TO-SOURCE VO‘LTAGE (Vos)r: o
i ~ VI e e
InputHigh | 9545} - | 5 3.5 35, - - SRR s Ve
Voltage, 1,9 | - {10 7 7 -1 - 53
MUL L T Y I T 11 1 = ] i
Input Cu i i 3
IPutiarrent | —  |oas |18 |20 | z01 | 21 [ 1. | = [t10=5[20.1|pal : °g
IN Viax. , } g
i
:
3

FEH

92c8-24321R2

Fig. 6 — Minimum p-channel output high {source)
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CHARACTERISTIC Vop —LtMITS | yuirg TN X epreatie
MIN. | MAX.
Supply-Veltage Range (For Tp = Full Package _ 3 18 v | |MMMENT TEMPERATURE [Ty 1-23°C]
Temperature Range) T :
5 100 - Fant : :
Input-Pulse Width, tyy (f = 100 kHz) 10 40 — ns 3 S T
15 2| - : HHGe (wo e i
5 ¥ sopPLY £
lnput-Pulse Rise Time and Fall Time, t,4, tyg 10 Unlimited : B i
15 E |QV——%— H
= v
5 — T 3s g
Input-Pulse Frequency, fﬂ {External pulse source) 10 - 8 MHz § o
15 - 12 g HH
o - 40 80 00
5 120 - LOAD CAPACITANCE (CLI~pF  Loou vingg
Reset Pulse Width, tyy 10 60 - ns Fig. 7 — Typical propagation deizy time (Q,, to Q,,+1)
15 40 - as a function of load capacitance.
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DYNAMIC ELECTRICAL CHARACTERISTICS at T4 = 25°C, Inputsté

CD4060B Types

B 4% 5 # # 886-3-5753170

JE%% ) LB i) 86-21-54151736

JH:4% 7 WL (5 1) 86-755-83298787
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R L= 200 k$2
TEST LIMITS
CHARACTERISTIC CONDITIONS UNITS
VDD MIN. | TYP. | MAX.
(V) )
_lnput-Pulse Operation
Propagation Delay 5 - 370 740
Time, ¢ to Q4 Out; 10 LS 150 300
tPHL. tPLH 15 | - 100 | 200
Propagation Delay 5 — 100 .200
Time, Qn 10 Qp+1; 10 - 50 100
tPHL. tPLH 15 - 40 80
Transition Tirme, 5 - 100 200
tTHL. tTLH 10 - 50 100 ns
15 - 40 80 '
Min. I}lput-PuIse 5 - 50 100
. f =100 kH
Width, tyy ‘ 0 | - 20 | a0
15 - 15 30
Input-Pulse Bise & Fall 5
Time, tyg, tf¢ 10 | Untimited
: 15
Max. input-Puise 5 35 7 - .
Frequency, f .
{External pulse LY 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 - 80 160
15 — 50 100 ns
Minimum Reset 5 — 60 120
Pulse Width, ty 10 - 30 60
15 - 20 40
Voo
500, F7] Io l::x
S
o |,
i 2
s
o o I
—= L
L R g .
e RESET Rgl!S 2Ry TO [ORy
8 TR2.2 RyGy
= 9208~ 3F25FRI
. 92CS-3i254
Fig. 11 — Dynamic pawer dissipation test circuit Fig. 12 - Typicai RC circuit.
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Fig. 8 — Typical propagation delay time {¢; to Gy
Output) as a function of lpad cap
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ﬁlﬂmﬂfﬂﬁﬁﬁlﬁﬂihﬂiﬁxﬂiﬁﬂlﬁlﬁﬂﬂﬂ

200! :ﬁﬂuﬂlhllﬂlﬂlﬁlﬂhﬁly gglﬂ ﬁ-
el i AR
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Fig. 9 — Typical transition time as a function
of load capacitance.
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‘Fig. 10 — Typical dynamic power dissipation as a
function of input frequency.

CxTaL=Ci+C2+ CSTRAY

R = BROADER FREQUENCY
RESPONSE

g =CURRERT LIMITING

9205~ 31253

Fig. 13 — Typical crystal circuit.
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CD4060B Types

B 4% H # 4 886-3-5753170
WEHE T W ( 1iff) 86-21-54151736
4% 7 WL (5 H1) 86-755-83298787
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DYNAMIC ELECTRICAL CHARACTERISTICS at T = 25°C, Input t,, t; = 20 ns, ‘ v
€L =50 pF, Ry_ = 200 k2 {cont‘d] T"
LIM'TS ‘oo INPUTS .
CHARACTERISTIC | ONBEI$TONS VoD UNITS s
) Min. | Typ. | Max.
RC Operation
Y Cy = 200 pF 5 — [23x10%] —
Variation of Fre- X '
a::llean::m‘(flnit-rteo-Unit) Rg = 560k, e —2adio_ =
e~ Ry = 50 kS 15 — [esx10W — 4
NN kHz 92CS- 2740IR1
Variation o_f hFre'l S‘X f 5223 f;' 5V 10 10V J 15 v Fig. 14 — Quiescent device current,
Fyaewwitn votegeC M s - © | 1vwisy - | o5 | —
change {Same Unit) Ry =560 k2
Ry max. Cy =10 uF 5 - — — 20
=50 uF 10 -1 - 20 | Mm@ “?’
=10 uF 15 - — 10 iNPUTS OUTPUTS
Cx max. Ry = 500 k2 5 - | - Jio00 . .
=300 k2 10 NN - 50 | wuF vl ol o “?
= 300 k2 15 - - 50 = <
Maximum Qscillator E)S( - gok&) 10 530 | 650 | 810 KHz v‘ss uorr:ésrunprm coMBINATION
Frequency* Cy =15 pF 15 690| 800 | 940 OV
Drive Current at Fig. 15 — Input voltage.
Pin 9 (For Oscillator
Design} Vp=04V 5 0.16 | 0.36 -
loL =05V 10 0.42 0.8 - Voo
=15V 15 1 2 | — mA $
INPU-S_
Vg=48V 5 -0.16 |-0.35 | - oo e _ald
toH =95V 10 042 | -038 - '}@, -—] MELSE TS
=135V 15 1 -2 - vss - T0 BOTH Vpp AND Vgg:
- - CONNECT ALL UNUSED
*RC oscillator applications are not recommended at supply voltages betow 7 V for Ry < 50 k(2, ‘ 5‘::’ 05.,1\?5: THER
Vss

=10
0.102-0.254)

163113
(2.667-2.870)

92CM-35106

Chip dimensions and pad layout for CD4060B

92Cs-27402

Fig. 16 — tnput current.

TERMINAL DIAGRAM
Qi2—® 16 — vpp
QI3 —2 13 — 010
Q4 —3 14— qa
Q6 — 4 13p—a9

Q5 —8 12 — RESET
Qr— & 1H}— ¢z
o4 —{7 0 — 4o
vgs—{® 9 wg

{T0P VIEW]

92C5-23761R2

Dimensions in parentheses are in millimeters and
are derived from the basic inch dimensions as in-
dicated. Geed graduations are in mils (10— inch).
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COMMERCIAL CMOS
HIGH VOLTAGE ICs
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