CD4060A Types
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CMOS 14-Stage Ripple-Carry %® »

. = . s 94
Binary Counter/Divider and Oscillator °® o ®

*1 D Poe> a7

The RCA-CD40B0A consists of an oscillator  Features: P pp 4
section and 14 ripple-carry binary counter i@
stages. The oscillator configuration allows W 4.MHz operating frequency (typ.) at Vpp —~Vgg = 10 V ;@
design of either RC or crystal oscillator ® Common reset R@—DD> '\—O
circuits. A RESET input is provided which B Fully static operation Vss* 8 R
resets the counter to the all-O’s state and ® 10 buffered outputs available voorie )
disables the oscillator. A high level on the B 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) secs-rrerh
The state of the counter is advanced one ® 1-V noise margin {full package-temper- CD406OA
step in binary order on the negative transi- ature range) FUNCTIONAL DIAGRAM

tion of ¢|(¢‘?).AH inputs and outputs are Oscillator Features:

fulty bufferes . .
B All active components on chip

These types are suppliedin 16-lead hermetic # RC or crystal oscillator configuration ANBIENT TENPERATURE (1,1 < 25°C
dual-in-line ceramic packages (D and F S T T L e o e pe e
suffixes), 16-lead dual-in-line plastic pack- App'//catfons. T - 70 - SOURGE VOLTAGE Ngg -5 Vi1 1]
age (E suffix), 16-lead ceramic flat packages B Timers o f.,
(K suffix), and in chip form (H suffix). ® Frequency dividers "
%
H
MAXIMUM RATINGS, Absolute-Maximum Values: 5 2
&
STORAGE TEMPERATURE RANGE (Ts’(g) ......................................... -85 ta +150°C H
OPERATING-TEMPERATURE RANGE (Tp): 2 A
PACKAGE TYPESD,F. K, H .. . -55t0 +125°C v f :
PACKAGE TYPE E .. ittt it ettt e et r e aaaaaans -40to +85°C ° 2 75 K0 125 15
DC SUPPLY-VOLTAGE RANGE, (Vpp) ORAIN 7 TO 7 SOUREE YOLTAE 08! Y e-ane
(Voitages referenced to Vgg Terminal) ........... ..., 0510 +15V
POWER DISSIPATION PER PACKAGE (Pp): Fig. 1 — Typical n-channel drain characteristics.
For TA = -4010 +60°C (PACKAGE TYPEE) ...... ittt i et 500 mW
For T, = +60t0 +85°C (PACKAGE TYPEE) ......... . Derate Linearly at 12 mW/°C to 200 mW

For Ty = -5510 +100°C (PACKAGE TYPES D, F, K} .....ooouiiiiiiiiit e 500 mw S TENPERRTRE Ty 5
For T, = +100 to +125°C (PACKAGE TYPES D, F,K) ....... Derate Linearly at 12 mW/°C to 200 mwW TAFIGAL TEWR COEFFICENT AT ALE saLuES OF Voo 03N C
DEVICE DISSIPATION PER OUTPUT TRANSISTOR gaseorasarooNsaNg SARSARSRRS
For T = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) .................. 100 mwW H
INPUT VOLTAGE RANGE, ALL INPUTS ... ... i -05toVpp +05V lo
LEAD TEMPERATURE (DURING SOLDERING): = s
At distance 1/16 + 1/32 inch (1.59 + 0.79 mm) from case for 10smax. ...................... +265°C o]
Z 57
; 3
< 2
RECOMMENDED OPERATING CONDITIONS at T 5 = 25°C, Except as Noted. s H
For maximum reliability, nominal operating conditions should be selected so that o 23 10 oA oLt (Yo g1
operation is always within the following ranges: 05 s e
LIMITS Fig. 2 - Minimum n-channel drain characteristics.
D FKH
CHARACTERISTIC VoD p £ UNITS
V) ackages Package ORAIN - TO- SOURCE VOLTAGE (Vpgl—V
Min. | Max. | Min. | Max. st
Supply-Voltage Range (For T = Full 3 12 3 12 v
Package-Temperature Range) g
Input-Pulse Width, tw 5 400 - 500 - hs B z
f= 100 kHz 10 {110 | — {125 | — ‘ 3
Input-Pulse Rise & Fal} 5 - 15 — 15 s “SOURCE VOLTAGE (¥gg] 15 v ;
Time, trg . tig 0 | - |75 - |75 e
T S
JSESESEANESRTLY SHIDE S DAY DES LN & DS 4
Input-Pulse Frequency, f¢ 5 — 1 — 0.9 MHz AMBENT vz:amnm (7q) + 25°C "
10 — 3 — 2.75 TYPICAL TEMP COEFFICIENT AT ALL VALUES OF Vs *-03%/°C
Reset Pulse Width, ty 5 1000 - 1250 - ns e
10 500 - 600 - . . . s
Fig. 3 — Typical p-channel drain characteristics.
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CD4060A Types

STATIC ELECTRICAL CHARACTERISTICS DRAIN - TO ~ SOURCE VOLTAGE (Vo) —V
-1 -0 - O
. Limits at Indicated Temperatures (°C) T
Conditions 3874
. D, F, K, H Packages E  Package Units s
Characteristic Vo [Vin[Vop o5 +25 125 | a0 +25 ‘85 g
! + H
(V) | (V)] (V) Typ. | Limit Typ. | Limit H ¢
E
Quiescent Device |— — 5 15 | 0.5 15 900 | 60 1 50 1700 . 3
Current ‘L Max. L — - 10 25 1 25 1500 | 100 2 100 |1400 }lA »——u}v ;}rﬁ-}mﬁm ﬁ’f‘?ﬂ‘ ){-lﬁv; 6'_]_
- | -} 151560 |25 | 50 2000} 500 | 5 | 500 |5000 P 3|
Output Voltage: | — | 5 5 0 Typ.; 0.05 Max. I ::‘-,‘.-zw.m s
Low LeVe|, TYPICAL TEMP COEFFICIENT AT ALL VALUES OF Vgg*-03%/°C
VoL - 110 ] 10 0 Typ.; 0.05 Max. v secs-men
High Level — ] 5 4.95 Min.; 5 Typ. Fig. 4 — Minimum p-channel drain characteristics.
VOH - lo 10 9.95 Min.; 10 Typ.
Noise Immunity: | 4,2 | — 5 1.5 Min.; 2.25 Typ. R
Inputs Low, 9 [ =] 10 3Min.; 4.5 Typ. i
VNL v H
Inputs High 08 | — 5 1.5 Min.; 2.25 Typ. ;
VNH 1w ]-]10 3 Min.; 4.5 Typ. 5
Noise Margin: 45| -1 s 1 Min. -
Inputs Low, a
VNML 9 - 10 1 Min. v 2
tnputsHigh, fg5 | — | & 1 Min. £
VNMH 1]-1]10 1 Min H
Min,
Output Drive LOAD CAPACITANCE (CL)— oF
Current:” secs-zesse
n-Channel 05§ — 5 |0.22]0.36( 0.18 | 0.125| 0.21 |0.36 0.18 |0.15 Fig. 5 — Typical prapagation delay time vs. load
(Sink), capacitance I¢, to Q4 output).
IpN Min.
05| — | 10 j0.44|0.75| 0.36 | 0.25 | 0.42]0.75] 0.36 | 0.3 mA
p-Channel 45| — | 5 |-0.15/-0.25{-0.126|-0.085|0.145(-0.25)-0.125| -0.1 .
{Source), L
IpP Min. 95| — | 10 |-0.3]-0.5]|-0.25 |-0.175[-0.29] -0.5 [-0.25 }-0.2 3
Input Leakage Any Input _f
Current, —f=118 +1075 Typ., 21 Max. A :
hw hiH !
H
* Data not applicable to Terminal 8 or 10 z
3
i =t
£ MPERATURE (T4
a TYPICAL TEMPERATURE COEFFICIENT
AT ALL VALUES OF Vppe+0-3 % /°C
o 20 “« 0 80 00
LDAD CAPACITANCE (€ }—pF 25218
Fig. 6 — Typical propagation delay time vs. load
capacitance IO” to Q.4
OUTPUT BUFFER,STAGES
4-10, 12-14
OSCILLATOR - - ST AMBIENT TEMPERATURE (T )~ 25°C % %:;i 'l!!
*o ? i . ; Hpe
S T o 1 i
fIA ° d X ) — ¢ & S I_rfg’é):‘s _::‘ 1 1 - ‘%{t\l [I
— STAGE vpo H H
¢ @ 16 3] . i
INPUT PULSE E 2 N
SHAPER e ¢ 5 v
TO ALL STAGES : § -v- [+ i
STAGE_1 £ T"T 1' - i
w R=HIGH DOMINATES (RESETS ALL STAGES) Eii}‘ ,i ! H 3 H. 1 BN
& COUNTER ADVANCES ONE BINARY COUNT ss ° 20 o ® &
ON EACH NEGATIVE -GOING TRANSITION INPUT FROTECTION LOAD CAPACITANGE (C1 — 0 cosess
OF $7LAND ¢q) szcs-23zesn  INPUTS Fig. 8 — Typical output transition time vs. foad
Fig. 7 — Logic diagram of CD4060A oscillator, puise shaper, and 1 of 14 counter stages. capacitance.
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CD4060A Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Tp = 25°C, Input t,, tg=20ns, ANBENT tra1e 2% FHHTH 1
C) =15 pF, Ry =200 k&2 % sRaspjeseges 1
LIMITS gf
TEST D FKH E 2% i
CHARACTERISTIC | CONDITIONS Packages Package UNITS Fio
v .
(3? Min. | Typ. |Max. | Min. | Typ. | Max. g
Input-Pulse Operation — RSAESS
Propagation Delay 5 _ 900 {1800| — |s900 |1900 SUPPLY VOLTAGE (Vpp) — V I
Time, ¢. to Q4 Qut; ns Fig. 89— Typical maximum-input-pulise frequency
tPHL - tPLH 10 | - 450 [900 | ~ [450 | 950 ve. supply voltage.
Propagation Delay 5 — |50 |900 | — |as0 {950
Time, Q,, to Q495 ns
tPHL - tPPLH 10 - 225 {450 | — 225 | 475
Transition Time, 5 - 150 | 300 | — 150 | 350 TOF [RMBEWT YENPERATURE 11512 75°C
. ns T i
'THL: 'TLH 10 | - |75 |10 - {75 178 e
Min. Input-Pulse 5 - 200 |400 | — |200 | 500 S ool <
Width t, =100 kHz ns 2 e
w 10 |- |75 |110] - |78 |125 g oL S
Input-Pulse Rise & Fall 5 - - 15 - - 15 g w1 Al e
Time, t, 4, t Ms 2 e = s = =
i 0w |- |-|zs|[-|-]7s %m Al ]
$_ — LOAD 1€y J=1SpF.
X - _ < mmm e s0pF
Max. Input-Pulse 5 1 1.75 09 |1.75 MHz , { H l’TTr"‘Ll'”‘IT'ﬁ 1]
Frequency, f¢ \ 'S w0 10’ 0*
10 |3 ]a |- {27r5]a |- weur rreoseucy vt
Input Capacitance, C Any Input - 5 - - 5 — pF Fig. 10— Typicel dynamic power dissipstion
characteristics.
Reset Operation
Propagation Delay 5 - 500 (1000 — 500 { 1250 ns
Time, t,
PHL 10 | — [250]s00| - [250] 600 .
oD
Minimum Reset 5 — | 500 j1000| — |S00 }1250 ns Voo T
Puise Wid TEST PERFORMED PuTS
ulse Width, tyy 10 | — |250 500 | — |250 | 600 WITHUNIT INALL 5

“Q's"” STATE AND Vs
ALL “I's” STATE

AND INPUTS AT 10 V
AND GROUND

Voo Voo ;

f ¥ss
INPUTS OQUTPUTS INPUTS s2cs- 27401
o . NoTE Fig. 11— Quiescent-device current test circuit.
hab pt o ? MEASURE INPUTS
k7 "
o b ™ :\"@" =~ SEQUENTIALLY,
i ] ~ - vss "] TO BOTM Vpp AND Vs
- P - - CONNECT ALL UNUSED
WNPUTS TO EITHER
NOTE:
{ TEST ANY ONE INPUT, { Vpp OF Vss-
WITH OTHER I1NPUTS AT vss secs. 21002
sacs-2ra00 VOO OR Vss:
Fig. 12 — Noise-immunity test circuit, Fig. 13 — Input-leskage-current test circuit
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