CD4060A Types

-St Ripple-Car *%® o
C_MOS 14-Stage ppl ry _ "o o+ o
Binary Counter/Divider and Oscillator e
1 D> Q7
14-STAGE F®
The RCA-CD40B0A consists of an oscillator Features: COUNTER | g9 ®:
section and 14 ripple-carry binary counter 0
stages. The oscillator configuration allows ¥ 4-MHz operating frequency (typ.) at Vpp —Vgg =10V e ®
design of either RC or crystal oscillator B Common reset R@——D> m_,o
circuits. A RESET input is provided which B Fully static operation ‘\:SS'”‘s @
resets the counter to the all-O's state and ® 10 buffered outputs available e P‘"—@
disables the oscillator. A high level on the ® Quiescent current specified to 15 V
RESET line accomplishes the reset function. ® Maximum input leakage current of 1 uA
All counter stages are master-slave flip-flops. at 15 V {full package-temperature range) seesmrezn
The state of the counter is advanced one B 1-V noise margin (full package-temper- gz;?'ﬁgNAL DIAGRAM
step in binary order on the negative transi- ature range)

tion of ¢,{¢q).All inputs and outputs are Osciflator Features:
fully buffereg'.) 3 )
| All active components on chip

These types are supplied in 16-lead hermetic ® RC or crystal oscillator configuration AMBIENT TEMPERATURE (1] + 26°C

dual-in-line ceramic packages (D and F ST JITICAL TEMR SOEFFICIENT AT ALL YALUES OF Vos: -03%/°C

suffixes), 16-lead dual-in-line plastic pack- App_//cat/ons. i -fc.mﬁjvomu’&”ﬂm HH

age (E suffix), 16-tead ceramic fiat packages B Timers ) ?M H H jassass T

(K suffix), and in chip form (H suffix). B Frequency dividers S H

: 10

MAXIMUM RATINGS, Absolute-Maximum Values: § H %

STORAGE TEMPERATURE RANGE (Tstg) ......................................... -65to +150°C ! H

OPERATING-TEMPERATURE RANGE (Ta): 23A HHH R
PACKAGE TYPES D, F K, H .ottt ettt e -55 to +125°C svHHH T
PACKAGE TYPE E ..\ttt ettt et e e e et -40to +85°C ° 2% Dw: s 0 B swﬂ'c:vw':u Wosi-v

DC SUPPLY-VOLTAGE RANGE, (Vpp) s25-2m10
(Voltages referenced to Vgg Terminal) ...........ccvvvvveneiiiieeiinnineeennnnennn. -05t0+15V

POWER DISSIPATION PER PACKAGE (Pp): Fig. 1 — Typical n-channel drain characteristics.
For TA =-4010 +60°C (PACKAGE TYPE E) ....oitiinireiite i cietie i atnannns 500 mW
For TA =+60t0 +85°C (PACKAGE TYPEE) ............... Derate Linearly at 12 mW/°C to 200 mW

For T = -55to +100°C (PACKAGE TYPES D, F, K) ..

AMBIENT TEMPERATURE (Ty) » 28°C

For T4 = +100 to +125°C (PACKAGE TYPES D, F, K) Derate Linearly at 12 mW/°C to 200 mW g LTCAL TEMR COEFFIGRNT AT AL WALUES OF Yog:-03% 0
DEVICE DISSIPATION PER OUTPUT TRANSISTOR ’ 70 - SOURCE VOLTAGE T)-’.a(/—__n:
For TA = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) .................. 100 mwW T ¢28
INPUT VOLTAGE RANGE, ALLINPUTS ... . it -0.5to Vpp +0.5V la
LEAD TEMPERATURE (DURING SOLDERING): = s
At distance 1/16 = 1/32 inch (1.59 £ 0.79 mm) from case for 10smax. ...................... +265°C R ses:
H
;z) 10VIT &
RECOMMENDED OPERATING CONDITIONS at Ta= 25°C, Except as Noted. sy H
For maximum reliability, nominal operating conditions should be selected so that o 23 73 10
s . . . . ORAIN — 7O — SOURCE VOLTAGE (vpg! -V
operation is always within the following ranges: sacs-aim
LIMITS Fig. 2 - Minimum n-channel drain characteristics.
D, F,
CHARACTERISTIC Vop | DEKH E UNITS
(V) Packages Package DRAIN- TO - SOURCE VOLTAGE {Vpg) —V
— i R
Min. | Max. | Min. | Max. I HHH TS Ve "0
{ H t T HH A
Supply-Voltage Range (For T = Full 3 12 3 12 v HHH Ea: ;' ; Ssazaass:
Pack age-Temperature Range) HHH 3
Input-Pulse Width, tw 5 400 - 500 - ns seges i T ;
f=100 kHz 10 110 - 125 — EH { SSeaneanan” csnaanasisaanat I |
3T T i I B
Input-Pulse Rise & Fall 5 - 15 - 15 Ls :::“urlz_r-ro—sox;a voiuc o ‘)il;‘l [}—r'- T% &
Time, t,g, t4 10 - 7.5 - 7.5 F T P R I
0% T e
T mﬁbil‘\ i_‘_‘H_{,H_,_ H I{
Input-Pulse Frequency, f¢ 5 - 1 — 0.9 MHz ;uuslmu;’;t:n:unz (Ta) = 25%C °
1 0 - 3 - 2.75 TYPICAL TEMP COEFFICENT AT ALL VALUES OF Vgg=-03%/°C
Reset Puise Width, ty 150 15%000 - 162053) - ns e
- — Fig. 3 — Typical p-channel drain characteristics.
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CD4060A Types

STATIC ELECTRICAL CHARACTERISTICS

DRAIN- TO - SOURCE YOLTAGE {vpgh—V
Ty -

=0 O
Conditions Limits at Indicated Temperatures (°C) FHHH % 5
o D, F, K, H Packages E  Package Units T H
Characteristic vo [Vin|VDp s +25 125 | a0 +25 \85 tH s
- + H
(V) [ (V)| (V) Typ. | Limit Typ. | Limit g
HH 3
Quiescent Device |— — 5 15 | 0.5 15 900 | 50 1 50 |700 EECiEd: SHiE , 3
Current Iy Max. | = | = 10 |25 | 1 25 | 1500 100]| 2 | 100 |1400] MA HTGATE - 70— Souect vocTdae g s 4 éI:
- |~ 11550 |25] 50 [2000]500] 5 |500 |5000 RS [ T i
Output Volitage: - 5 5 0 Typ.; 0.05 Max. A:.lntlnlv‘ ::::;:ru:?:r“’) .'z;-.;““ I "
LOW Leve', TYPICAL TEMP COEFFICIENT AT ALL VALUES OF Vg = -03%/%C
VoL -~ 110 | 10 0 Typ.; 0.05 Max. S2cs-2m
\"
High Level _ 0 5 4.95 Min.; 5 Typ. Fig. 4 ~ Minimum p-channel drain characteristics.
VoH - o]0 9.95 Min.; 10 Typ.
Noise Immunity: 142 | — | 5 1.5 Min.; 2.25 Typ. .
Inputs Low T |
‘ 9 |- 10 3 Min.; 4.5 Typ. L
VnL e v
Inputs High 08| - 5 1.5 Min.; 2.25 Typ. z
VNH 10— |10 3 Min.; 4.5 Typ. <
E ]
Noise Margin: 45| -1 5 1 Min. -
Inputs Low, - i
VNML 9 |—-110 1 Min. v 5
inputs High, {05| - | 5 1 Min. i
VNMH 11— (10 1 Min g
Output Drive ° ZOLOAD :::ncav::cs (c.g-— ”:oo
Current:” secs-2e898
n-Channel 05 | — 6 |0.22]|0.36| 0.18 | 0.126| 0.21|0.36] 0.18 |0.15 Fig. § — Typical propagation delay time vs. load
(Sink), capacitance (@ to Q4 output).
1N Min.
05| — 10 |0.44|0.75| 0.36 | 0.25 | 0.42|0.75| 0.36 | 0.3 mA
p-Channel 45| — | s }0.15|-0.25{-0.125|-0.085}0.145/-0.25|-0.125] -0.1 i
{Source), i
1pP Min. 95| — | 10 |-0.3 |-05]-0.256 [-0.175 -0.29] -0.5 |-0.26 | -0.2 3
Input Leakage Any Input _%'
Current, - ]-]1s 1075 Typ., +1 Max. uA s
hL e i
* Data not applicable to Terminal 9 or 10 §
§ ERATURE (T, 1s 28°C
T e o Vs o a st
[ 20 k] [ 80 100
LOAD CAPACITANGE (€| )—pF o2es-2514
Fig. 6 — Typical propagation delay time vs. load
capacitance (Q,, t0 Q) , 4).
OUTFUQY-I(?JIFZF—ES'STAGES
OSCILATOR - —= T sunient TeweERaTURE 1a1-25¢ T 1T
*o ¢ ¢ . HHHTEE
_ H T T
I > b $ - INPUTS z ”.
: ; 8 . IR it
, & : iR RS
INPUT PULSE § 5 oM £ }
staper 76 # & ! LT
RESET” TO ALL STAGES § * he & :E':: SR
STAGE | £ i agns HHH H
® R=HIGH DOMINATES (RESETS ALL STAGES) ]i%i‘ : tf T i{y J_L_l: I !
Vi
* COUNIER, AR UANCES ONE DAY COUN weyr proveCTion ’ * o e ico Do "
OF $(AND 4 szcs-23763R1  (NPUTS Fig. 8 - Typical output transition time vs. load

Fig. 7 — Logic diagram of CD4060A oscillator, pulse shaper, and 1 of 14 counter stages.

capacitance.
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DYNAMIC ELECTRICAL CHARACTERISTICS at T = 25°C, Input t,, t¢=20 ns,

C| = 15 pF, Ry = 200 kS2

CD4060A Types

AMBIENT TEMPERATURE (To) = 28% LT
3 saf i nanasaay. H
H 14
g s
«i
wr
3L
.
gx
H
)
i
3
I
° )

SUPPLY VOLTAGE (Vpg) — V
secs-zease
P

Fig. 9— Typical
vs. supply voltage.

input-pulise

10° [AMBIENT v_:_uv:vtnjg ",‘"?,5" i ‘ H i il
ST | 1 S
F T T T

’ .?24

2

S
A

POWER OISSIPATION/PACKAGE (Pp)—— u W

B .
i LOAD CAPACITANCE {C }s1SpF

LIMITS
TEST D FKH E UNITS
CHARACTERISTIC CONDITIONS Packages Package
Vop |,,. )
) Min. | Typ. |Max. | Min. | Typ. | Max.
Input-Pulse Operation
Propagation Delay 5 ~ ] 900 [1800] — [900 [1900
Time, ¢| to Q4 Out; ns
tPHL - tPLH 10 | — }450|900 | — [450 Jos0
Propagation Delay 5 | ~ |a50 jo00 | — 450 | 950
Time, O, to Qp41: ns
tPHL - tPLH 10 - 225 | 450 - 225 | 475
Transition Time, 5 - 150 | 300 | — ]150 | 350
ns
tTHL: *TLH 0 |~ {75 l150( — |75 | 175
Min. Input-Pulse 5 ~ 200 |400 | — ]200 | 500
Width t, =100 kHz ns
w 10 | - |75 J1mo| - |75 |125
Input-Pulse Rise & Fall 5 - - 15 - - 15
Time, tyg, t Hs
e 10 [~ |- (15|~ (- {715
Max. Input-Pulse 5 1 1751 — 09 |1.75} — MH
Frequency, f, z
equency. lg 10 |3 |4 |- lamslal|-
Input Capacitance, C; Any Input - 5 - - 5 - oF
Reset Operation
Propagation Delay 5 ~ 500 [1000| — [ 500 {1250
Time, tpy ns
10 ~ 250 500 | — | 250 | 600
Minimum Reset 5 | — |500[1000) — [500 |1250
- ns
Pulse Width, ty 10 | ~ | 250|500 | - |250 | 600
Voo Yoo
t t
INPUTL QUTPUTS INPIQLS_'
Vbo~YNH - Voo -— NOTE:
o = - *—‘? SO = STy,
VNL - — = Vss - TO BOTH vpp AND Vgs:
- - = -y CONNECT ALL UNUSED
NOTE: INPUTS TO EITHER
TEST ANY ONE INPUT, Vpp OR Vgg
Vss WITH OTHER INPUTS AT

92¢s- 27400

Voo OR Vgs-

Fig. 12 — Noise-immunity test circuit.

VSS  szcs-2n0z

Fig. 13 — Input-leakage-current test circuit.

——— L *30pF

I T TIOT T

)

AT

w0

10 02 0
14 —
INPUT FREQUENCY (1) —bbr

Fig. 10 — Typical dynamic power dissipstion
charscteristics.

TEST PERFORMED
WITHUNITINALL
“0’s” STATE AND ves
ALL “I's” STATE

AND INPUTS AT 10V
AND GROUND

INPUTS

Vss
92¢5- 27401

Fig. 11~ Quigscent-device current test circuit.
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