| % HARRIS CD4020B, CD4024B, CD4040B Types

CMOS Ripple-Carry

Features: i
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® Medium-speed opcuﬁon ] I"
. L3 L ]
Binary Counter/Dividers| s fully sutic operation 1] T
) ] & Buffered inputs and outputs rUers RPN §
High-Voltage Types {20-Volt Rating) ® 100% tested for quiescent current at 20 V 205 | £
® Standardized, symmetrical output characteristics 6 9¢ | ©
CD40208B — 14 Stage 9% ym! P s o7 | o
# Fully static operation usace o | &
CD4024B - 7 Stage - Commoq_resg COUNTER —I—-—‘—g:’ \g r‘
CD4040B — 12 Stage : __1 ®5V, 10-V, and 15-V parsmetric ratings 13 o | @ l
t ol
. . - 12
B CD40208, CD4024B, and CD4040B| ®Maximum input current of 1 4A at 18 V 2 o ‘
N . . . " !
lare ripple-carry binary counters. All counter over full package temperature range; aesET] —o14] :
stages are master-siave flip-Hlops. The state ’09 nA at 1_8 Vand 25°C l' /
of a counter advances one count on the ® Noise margin (over full package-tempera- vis  scszsoson:
negative transition of each input pulse; a high ture rangel: ¢y 5 Vpp=5V "7 cpa40208 f
tevel on the RESET tine resets the counter to 2VatVpp =10V FUNCTIONAL DIAGRAM _ |/
its alt zeros state. Schmitt trigger action on 25Vatvpp=15V
the input-pulse line permits unlimited rise | u Meets all requirements of JEDEC Tentative
and faill times. All inputs and outputs; Standard No. 13B, “Standard Specifications
are butfered. for Description of ‘B’ Series CMOS Devices”
The CD4020B and CD4040B types are gt v
¢ , , ypes Applications: oe
supplied in 16-lead hermetic dual-in-line ® Control I..
. ontr . ivi
ceramic packages (D and F suffixes), 16-tead N Timer(: counters . :TEQU;"ICY dividers ‘ .
; . . ime-delay circui 2
dual-in-line plastic packages (E suffix), 16~ v o et N ® e
lead ceramic flat packages (K suffix), and in PULSES™— b—— 02|32
chip form (H suffix). L2 o3
. i 2 7 - STAGE 8
The CD4024B types are supplied in 14 lead | . REser———f meeLE L8 o ¥
nermetc dual-in-ine ceramic package (D or | 2 as s
. . . N 3
F suffix), 14 lead dual-in-line plastic package ! = qg|~
(E  suffix), M, lead ‘sman-outhne plastic = ay !
package (M suffix) and in chip torm (H suffix). }
' NCs8,10,13 ’ ;
Vss :
MAXIMUM RATINGS, Absolute-Maximum Values: CD4024B §2CS-250%1Ra )
OC SUPPLY-VOLTAGE RANGE, (VDD) FUNCTIONAL DIAGRAM ’
Voltages referanced to Vgg Terminai) .. ....... ... i 0.5V 1o +20V ‘
INPUT VOLTAGE RANGE. ALLINPUTS ...t it e -0.5Vto Vpp +0.5V
DC INPUT CURRENT, ANY ONE INPUT L i e e e e e e e +10mA
POWER DISSIPATION PER PACKAGE (Pp):
ForTa=-850C 10 +1000C . e e 500mw
ForTpm+1009C10+1259C. . ........ ... .. ....... .. e Derate Linearty at 12mw/0C 10 200mW e '
CEVICE DISSIPATION PER QUTPUT TRANSISTOR e
FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) . ....................c..... 100mwW r__'_‘e__.ﬁ
OPERATING-TEMPERATURE RANGE (Ta). . ..ottt -559C to +1250C .0 Lo 1
STORAGE TEMPERATURE RANGE (Tgyg) .« ..evtotitt oottt e -§59C to +150°C PULEES| bez |,
LEAD TEMPERATURE (DURING SOLCERING): s | 8
Alcistance 1/16 £ 1/32inch (1.59 = 0.79mm) from casefor 10smax ........ . ................... +265°C l-2os §
(2-STAGE 2
RIPPLE % Lo
COUNTER —2Qa7 x
Hos | ¥
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CD40208B, CD40248B, CD40408 Types

RECOMMENDED OPERATING CONDITIONS at Ty = 25°C, Unless Otherwise Specified

For maximurn reliability, nominal operatirig conditions should be sefected so that operation

s always within the lollowing ranges.

CHARACTERISTIC Voo Min. Max. UNITS
Supply Voltage Range (at T4 = Full Package-
Temperature Range) 3 18 v
5 35
tnput-Pulse Frequency, fd, 10 - 8 MHz
15 12
5 140 -
tnput-Pulse Width, tw 10 60 ns
15 40
5
Input-Pulse Rise or Fall Time, g Hg 10 Unlimited s
15
5 200
Reset Pulse Width. tw 10 80 - ns
15 60
5 350 -
Reset Remaoval Time, tREM 10 150 - ns
15 100 -
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Fig. 3 ~ Logic dragram for CD40408
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*ON FIRST STAGE ONLY

Fig. 4 — Detail of typical Hip-flop

stage.
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CD4020B, CD40248B, CD40408B Types

STATIC ELECTRICAL CHARACTERISTICS

CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C)
CHARACTER. ONITS
1smie Vo |Vin |Voo +25
(V) V) | tvy | 55 | —40 485 | 4125 | Min. | Typ. | Max.
Quiescent Device -~ 0,5 5 5 5 150 150 - 0.04 5
Current, - 0,10| 10 10 10 300 300 - 0.04 to A
‘DD Max ~ o015 15| 20 | 20 | 600 | 600 | - | ooa | 20 | *
- 0,20} 20 | 100 | 100 | 3000 | 3000 | - 0.08 | 100
Output Low 0.4 05| 5 |064 (061 | 042 | 0.36 [ 061 1 -
(Sink} Cutrent 05 oto]l 10| 16 | 15 1 09 |13 26
foL M 15 |oas| 5 | 42 | 4 28 24 | 34 6.8 -
Output High 4.6 05| s [-064|-061|-042]-036]|-051| -1 - mA
(Source) 25 o5 | 5 2 |-v8 [ -v3|-1as[-16] -32 -
C‘l‘"'”‘N" 95 |010| 10 |-16|-156 | -11 | -09 |13 | -26 | -
sl
oH 135 |015] 15 |-a2 | -4 | -28 | -24 |34 | 68 | -
Output Voltage- - 05 5 0.05 - 4] 0.05
L‘:/W'L’;’A"" 0.10| 10 0.05 B 0 |oos
ax
ot - 015 15 0.05 - 0 0os|
Qutput Voltage - 05 5 495 4.95 5 -
High Level, - 0.10] 10 995 9.95 10 -
VOH Min ~ Jo15] 15 1495 a5 | 15 | -
fnput Low 05.45 Y 15 — — 1.5
Voltage, 1.9 _ 10 3 _ _ 3
VL M
I e 15135] - | 15 a S 2 '
Input High 05 45 - 5 35 35 - —
Voliage, 1.9 - 10 7 7 - ol
ViH Min 16,135 15 1 1 -~ -
Input Current . -5
11N Max 018| 18 | 0.1 | 01 3 1 ~ ] 01 ] pA
o "0
O 10 20 30 40 50 €0 70 80 90 10 108 o L
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92CM- 35065

Dimensions and Pad Layout for CO40208H. Dimensions and
pad layout for CO40408BH are identical.

Oimensions 1n parentheses are 1n millimeters and
3re derved from the basic inch dimensions as in-
dicated  Grid graduations are in muis (10~3

meh)
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CD4020B, CD40248B, CD4040B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at T4 = 25°C, Input t,, ty = 20 ns,

CL = 50 pF, R = 200 k<2
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CHARACTERISTIC TEST Vpp UNITS ; = = P!
CONDITIONS {v) Min. Typ. Max. : b
Input-Pulse Operation e 1 et HRIB 1 i
. h RN IR H it poae
. s | - | 180 | 360 A Ik H Rl B Rstisihal Bt
Propagation Delay Time, ¢ to o ' 3! pRERs Pl rees
. 10 - 80 160 ns Hifl 3 +
Qy Out: tpHi. tPLH : :
15 - 65 | 130 1 i I &
5 100 330 ° ® LDADCA:Aocuunct l.cou-d .,‘P(!JOG!'
Q0 Q,+ 1 16 _ 40 80 ns Fig. 10 — Typical propagation delay time as a
L. PLH function of load capacitance
15 - 30 60 910 0,).
. . 5 - 100 200
TransmontTvme, 0 - 50 100 ns 10 8] AMBIENT TEMPERATURE (T4 e 28%C i {fl
VTHL- ITLH It to
15 - 40 80 N o
- : L | e
5 70 140 N ol
Mitimum topat-Pulse S o
10 30 60 ns :o? ot
Width, tyw FEY !
15 20 40 é ! H 1
& e R s
5 E. 2 P I
Q0. i | it
Input-Pulse Rise or Fall 10 Unhmited us ] ( i 'I il
4] . [
Time, ‘,o. f{o 15 2 f | i i l ! I 1 {l
i i i
5 35 7 - 0 i 4 I J | . fl 1 ! I y 1
Maximum Input-Pulse AR Photf telget Tt e
F { 10 8 16 - MH2z INPUT PULSE FREQUENCY (1)Y= 0M1 4,05 sous7
r nc
equency, 1 15 12 24 - Fig. 11 — Typical dynamic power dissipation as a
function of input pulse frequency for
R CD40208.
Input Capacitance, C, Any Input - 5 75 pF D40208
Reset Operation "o
F
5 - 140 | 280 ' v
Propagation Delay 0 0 12 oo
Time, tpy - 6 0 ns e T ®
15 - 50 100 ey e 3 Hizo TOWF
Ak it =
e 3 e Loy
Minimuny Reset Pulse 5 ~ 100 200 Yt ‘ '3 Hi
10 - 40 80 ns e ® 2 ;1(?
Width, tyy s 30 &0 J,}CL - 6 1" L
- e 7 0 's
tle 9 Hk
5 175 350 i
Reset Removal Time,
. 10 - 75 150 ns 4 s2¢8- 30138
REM 15 50 100 Fig 12 — Dynamic power dissipation test circuit
for CD40208.
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| Vs 10 BOTH vpp AND Vgs
- CONNECT ALL UNUSED
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vsg TEST ANY COMBINATION v > s
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Fig 13 - Quiescent device
current test circurnt

Fig 14
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Input voltage test circurts.
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Fig 15 — Input current test circuit,



