CD4040A Types

CMOS 12-Stage
Ripple-Carry
Binary Counter/Divider

The RCA-CD4040A consists of an input-
pulse-shaping circuit and 12 ripple-carry
binary counter stages. Resetting the counter
to the all-O's state is accomplished by a
high-level on the reset line. A master-
slave flip-flop configuration is utilized for
each counter stage. The state of the counter
is advanced one step in binary order on the
negative-going transition of the input pulse.
All inputs and outputs are fully buffered.

Features:

Medium-speed operation .
rate at Vpp — Vggs =10 V
Low output impedance . . .
=10Vand Vpg =05 V
Common reset ®  Fully static operation
All 12 buffered outputs available

Low-power TTL compatible

Quiescent current specified to 15 V

Maximum input leakage current of 1 uA

at 15 V (full package-temperature range)

1-V noise margin {full package-temper-

- - 5MHz (typ.) input pulse

750 Q {typ.) at Vpp — Vgg
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CD4040A

S2CS-20747R1

TERMINAL DIAGRAM

Thesetypes,are supplied in 16-lead hermetic ature range)

duat-in-line ceramic packages (D and F
suffixes), 18-lead dual-in-line plastic pack-
age (E suffix), 16-lead ceramic flat package

Applications:
®  Frequency-dividing circuits

AMBIENT TEMPERATURE () + 28°C
TYPICAL TEMR COEFFICIENT AT ALL VALUES OF Vgs+ -03%/"C
SR EGUENRA RN R On NS won b B

(K suffix), and in chip form (H suffix). ® Time-delay circuits ® Control counters s TS mrass V;:A‘G;I“:G;;’_;‘fé‘_[
ST 7 NESSI
R
RECOMMENDED OPERATING CONDITONS at Ta = 25°C, Except as Noted: 2 (OBE R HHH
For maximum reliability, nominal operating conditions should be selected so that operation is § HA H e ESEsranssus:
always within the following ranges : 3 T *HHEHT »:3‘_: } HEH
: B 5 '°V,___:1::E{$:,
& e HHH BT
LIMITS 28, HH 51« ":?:“ HEEH v1r1‘+H<i1$£
D,F,K,H E HE HHEH T
CHARACTERISTIC Daclk N UNITS S 23 730 25 13 T
Vbp ¥ g P: g ORAIN ~ TO — SDURCE VOLTAGE (¥pg) ~v
\2) Min. | Max. | Min. | Max e
Fig.2 — Typical output n-channel
Supply Voltage Range (For Tp = Full 3 12 3 12 v drain characteristics.
Package-Temperature Range)
. 5 400 - 500 — ORAIN-TO - (Vpg!—
Input Pulse Width, tw 10 110 - 125 - ns ! ] ':le sm-vll:ua‘ziz vn:l_ v .
HHHH T VR
5 dc 1.5 dc 15 58,
t-Puise Frequency, f MHz
Input-Pu a Yoty 10 dc 4 dc 4 - o
. . 5 15 - 15 . H
Input-Pulse Rise or Fall Time, tepthp 10 15 _ 15 _ us i i %
) 5 1000 - 1250 - B 3
Reset Pulse Width, tw 10 500 _ 600 - ns Faare -ro—sounoel ﬁ’}‘ﬁ}l, s}l! €l
s + H o
H s ETT HHF H
AMBIENT TEMPERATURE (Tg} e 25%¢C e
TYPICAL TEMP COEFFICIENT AT ALL VALUES OF VGs* -Q3%/°C
Fig.3 — Typical ou tput p-channel
drain characteristics.
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*ALL INPUTS ARE

PROTECTED BY ® R=HIGH DOMINATES (RESETS ALL STAGES}
COS/MOS PROTEC TION 4ACTION OCCURS ON NEGATIVE GOING
NETWORK TRANSITION OF INPUT PULSE.COUNTER

VANCES ONE BINARY COUNT ON EACH
NEGATIVE ¢ TRANSITION (4096 TQTAL
BINARY COUNTS}.

Fig.1 — Logic diagram of CD4040A input pulise shaper and 1 of 12 stages.
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Fig.4 — - Functional diagram,
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CD4040A Types

MAXIMUM RATINGS, Absolute-Maximum Values: SBENT TEWRERATORE (1] < 75°C
STORAGE-TEMPERATURE RANGE (Tgeg) .. e —66 10 +150°C 1 lCAL TEMR COTFICRNT AT ALL e O voy' D3 e
OPERATING TEMPERATURE RANGE (T4} ' oot vt Ny v
PACKAGE TYPESD. F. K, H . —55 to +126°C ?
PACKAGE TYPE E . .. i —~40 to +85°C o
DC SUPPLY-VOLTAGE RANGE, (Vpp! 3 *
(Voltages referenced 10 Vgg Terminal) . ... ... i —0.5 to +16 V §.x
POWER DISSIPATION PER PACKAGE iPg): I 2e dtasazes. o
FOR Tp= —40 to +60°C (PACKAGE TYPE B} ... ... oo 500 mW g o
FOR T~ +60 to +85°C {PACKAGE TYPE E|) Derate Linearly at 12 mW/°C 10 200 mW f
FOR T, = -55 to +100°C (PACKAGE TYPES D, F,K) - 500 mw v
FOR T = +100 to +125°C (PACKAGE TYPES D, F, K) .. Derate Linearly at 12 mW/C to 200 mW L o 15 o v ot v
DEVICE DISSIPATION PER OUTPUT TRANSISTOR S2cs-2i2
FOR T, = FULL PACKAGE-TEMPERATURE RANGE (ALL PACKAGE TYPES) ... . ... 100 mW Fig.5 — M output ” ;
INPUT VOLTAGE RANGE, ALL INPUTS e -05toVpp t05 V drain characteristics.
LEAD TEMPERATURE {DURING SOLOERING):
At distance 1/16 * 1/32 inch (159 * 0.79 mm) fram case for 10smax. ............. +265°C DRAIN- TO - SOUICE VOLTAGE Vpg)—V
k-] =10 o ‘4 [+
5v
H-H =2
H
§
Al
%
STATIC ELECTRICAL CHARACTERISTICS EGATE To-soums it Mgy g
ESRMNSiNsSEssEEmamsmmsmsEss H
_ HHEHHRTHHH
Limits at Indicated Temperatures (°C) AMBIENT TEMPENATURE (To) = 25°C i
. Cond . TYPICAL TEMR COEFFICIENT AT ALL VALUES OF Vgg»-03%/°C
Characteristic D, F, K, H Packages E Package Units Py
vy
Vo| Vin|VDo | -55 +26 +125 | —40 +25 +85
— =T+ i0.6 — Mini !
WV (W (V) Typ. | Limit Typ. | Limit Fig.6 e 0“"‘"_“'{'
in characteristics.
Quiescent Devicel — | — | 6 | 15 | 05| 15 | 00 | 50 | 1 | 50 | 700 rain characte
Current, — -1 10 25 1 25 1500 100 2 100 11400 | uA
WWMax. """ _ 116 | 50 | 25 | 50 | 2000 500 | 5 | 500 [5000 :
Qutput Voltage: -:» 0
Low-Level, - 5 5 0 Typ.; 0.05 Max. % o
Vai[ - | 10] 10 0 Typ.; 0.05 Max. s
High-Level — 0 5 4.95Min.; 5 Typ. v g
VoH{ -] o] 10 9.95 Min_; 10 Typ. s
Noise fmmunity: g e
Inputs Low, 42| - 5 1.5Min.; 2.25 Typ. i
H
vae]o| -] 10 3Min.; 4.5 Typ. £ | Tomican TeurenaTone ééémc.m
; Ty 08 5 T5M 2957 Vv i L VALUES OF Vpp=+0 3% /°C
nputs High, . - 5 Min.; 2. vp. 3 o 46 8 8 100
VNH | 1 — 10 3Min_. 45 Typ. LOAD CAPACITANCE {C| )—pF s2c5- 250
Noise Margin: as| - 5 1 Min. Fig.7 - Typical propagation delay time vs.
Inputs Low, 5 n T load capacitance (per stage).
- in.
Vi
NML v AMBIENT TEMPERATURE (T4 Ju 25
Inputs High, 05| - 5 1 Min, TYPICAL TEMPERATURE co:mcl:nt
VNMH | 1 - 110 1 Min, h 999
QOutput Drive :é +00)
Current: !
N-Channel = w0
(Sink). 05| — | 5 |022|036]|0.145[ 0.102] 0.21 | 0.36 | 0.08 |0.056 ¥
IpN Min. [05] - 10 044 | 075} 0.4 | 0.250 | 0.42 075 | 02 | 0.14 é 200
mA
P-Channel g
(Source): 45| - 5 —0.15|~-0.25| —-C.t | —0.07 | -0.15 | —0.25]|-0.06 {-0.04 bt
\pP Min. (95} — | 10 [-0.03] 0.6 ]-0.26|-0.175| —-0.29| —0.5 {-0.15 -0.1
InDUt Leakage ° LOAD CAPACITANCE (Cy ! F
s2cs- 20754
Current, Any Input
W K| - ] - |15 +10-5 Typ., £1 Max. pA Fig.8 — Typical transition time vs. load

capacitance.
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CD4040A Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Ta = 259C, tnput %y, t¢= 20 ns,

[ (0¥ [AMBENT TEMPERATURE Tar2ssc F=FITF H
CL=15pF R =200k2 |, [T I T II} ] i
; o e .
LIMITS ;
Test Conditions H
Characteristic D,F, K, H E Units §
Vbp Packages Package N 2
=
(V) | Min. I Typ. I Max. Min.l Typ. I Max. H = A
G
Input-Pulse Operation £ L7
P t.on De'a § :‘Ei‘-’;&:?c"l"ts (€L )m15pF
ropagati
oPag v 5 | — 1450 900] — |aso| 950 i -
Time, ns \ o 10? 103 104
tPLH, tPH L. 10 — 2251 450 - 2251 475 INPUT FREQUEMCY (g —bwr
Transition Time, 5 — 150 | 300 — 1} 150 | 350 Fig.9 — Typical dissipation characteristics.
s
ITHL. tTLH o] -] 5s]150] |7 1751 "
Maximum Input-Pulse 5 15| 25 — 161 25 - M
Frequency, f,, wlal 6 [ a6 ] =W
Minimum Input-Pulse =100 « 5 — 200 | 400 — 200{ 500
Width, 1y ORI s [0 [ - 75 ee] s o RO [T TS T
: LOAD clnll:nrlmct: ('c' ’.Ixa:'rx SEsesigie
Input-Pulse Rise & 5 - — 15 - - 15 2 “HHH ! SEesapess
Fail Ti A Ms K3 T HEEHH
a ime, tr¢' 1f¢ 10 -~ - 75 - - 7.5 z i 1~$
Average Input § HE 582 HEE
Capacitance, C) Any Input - 5 - - 5 - PP g :‘:&:i::%_ o
Reset Operation ; sasst b; tH
Propagation Delay 5 | — 15001000 ] — Is00 1250 s 5 SEiStisttttins
Time, tpyL " 10 | ~ 250 [500 | < J250 {600 H HHH g
Minimum Reset 5 — 500 | 1000 — | 500 | 1250 4 — —1201’”
Pulse Width, tyy 10 | - | 250[500 | — |250 [600 | ™ WRRTVRISO s emean
Fig.10 — Typical input-pulse frequency
® Measured from the 50% level of the negative 4 Maximum input rise or fall time for func- vs. supply voltage.
input pulse edge to the 60% level of either tional operation.
the positive or negative edge of the Q1 out- * Measured from the positive edge of the re-
put {pin 9); or measured from the nega- set pulse to the negative edge of any output
tive edge of Q1 through Q11 outputs to 1Q1 to Q12).
the positive or negative edge of the next
higher output.
Yoo
Voo
INPUTS [ Voo
Vm o
4 Vs nPuTS
INPWL OUTPUTS Voo NOTE
R ) @ sease s
° b o ?_ vss TO BOTH vpp AND Vg
VL - - CONNECT ALL UNUSED
Lo = 10 INPUTS TO EITHER
NOTE Voo Vs
With OTER INPUTS 4 ves
Y55 v trvon Vo0 OR ves R, »rcs-zranz
Fig. 11~ Noise-immunity test circuit. Fig.12 — Quisscent-device-current test circuit. Fig.13 — Input-leakage-current test circuit,
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