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INTEGRATED | HEEHEE e
CIRCUITS + HCCIHCF 40408 |

7929225 S G S SEMICONDUCTOR CDRP

RIPPLE-CARRY BINARY COUNTER/DIVIDERS: 4020B - 14 STAGE
4024B - 7 STAGE
4040B - 12 STAGE

MEDIUM-SPEED OPERATION

FULLY STATIC OPERATION

COMMON RESET

BUFFERED INPUTS AND OUTPUTS

QUIESCENT CURRENT SPECIFIED TO 20V FOR HCC DEVICE
STANDARDIZED SYMMETRICAL OUTPUT CHARACTERISTICS

5V, 10V, AND 15V PARAMETRIC RATINGS

INPUT CURRENT OF 100 nA AT 18V AND 256°C FOR HCC DEVICE
100% TESTED FOR QUIESCENT CURRENT

MEETS ALL REQUIREMENTS OF JEDEC TENTATIVE STANDARD No. 13A, “STANDARD
SPECIFICATIONS FOR DESCRIPTION OF “B’ SERIES CMOS DEVICES"

The HCC 4XXXB (extended temperature range) and HCF 4XXXB (intermediate temperature range) are
monolithic integrated circuits, available in 14-lead dual in-line for 40248 and 16-lead dual in-line for
4020B, 40408. The series types are supplied in plastic or ceramic dual in-line package and ceramic flat
package. The 4024B is also available in 14 pin plastic micropackage.

The HCC/HCE 4020B, 4024B, and 40408 are ripple-carry binary counters. All counter stages are master-
slave flip-flops. The state of a counter advances one count on the negative transition of each input pulse;
a high level on the RESET line resets the counter to its all zeros stage. Schimnitt trigger action on the

input-pulse line.permits unlimited tlock rise and fall times. All inputs and outputs are buffered.

ABSOLUTE MAXIMUM RATINGS

Vpp* Supply voltage: HCC types -05to0 20 v

HCF types -0.5to 18 Vv

Vi Input voltage -0.5 to Vpp +0.5 \Y)

Iy DC input current {any one input) 10 mA

Piot Total power dissipation (per package) 200 mwW
Dissipation per output transistor

for Top= full package-temperature range 100 mwW

Top Operating temperature: HCC types -55 to 125 °C

HCF types ’ -40to 85 °C

Tetg Storage temperature -65 to 150 °C

* All voltage values are referred to Vgg pin voltage

ORDERING NUMBERS:

HCC 4XXX BD for dual in-line ceramic package

HCC 4XXX BF for dual in-line ceramic package, frit seal
HCC 4XXX BK for ceramic flat package

HCF 4XXX BE for dual in-line plastic package

HCF 4XXX BF for dual in-line ceramic package, frit seal
HCF 4XXX BM for plastic micropackage
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MECHANICAL DATA (dimensions in mm)
For 4020B and 40408 For 4024B

Dual in-line ceramic package
for HCC/HCF 4XXX BF __

Dual in-line plastic package for

Dual in-tine ceramic package HCF 4024 BE

for HCC 4XXX 8D

Dual in-line ceramic package
for HCC 4024 BD

Dual In-fine ceramic package for
HCC/HCF 4024 8F  , _
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Ceramic flat package for
HCC 4XXX BK
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Ceramic flat paekne for
HCC 4024 B

Plastic micropackage

Dual in-tine plastic package
- for HCF 4024 BM

for HCF 4XXX BE
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CONNECTION DIAGRAMS
For 40208 For 4024B For 4040B
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RECOMMENDED OPERATING CONDITIONS
Vob Supply voltage: HCC types 3to 18 \

" HCF types 3to 16 \Y
A Input voltage 0 to Vpp \4
Top Operating temperature: HCC types -55 to 125 °C

HCF types -40to 85 °C
1610 c-09 1o
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FUNCTIONAL DIAGRAMS

For 4020B For 4024B Voo
Yon [
I r
16 g :
. 9|—ar 12
PixsEs —© 7|0t et “
sf—os | s 1 1 f——a2
sf—as |E \ . o 4
sf—o7 |3 —a(g
WoSTAE uj—os |3 RESET ] 6 —aci3
x o
COUNTER 12]— a9 | 7-STGE & |8
14— 010 'é RIPPLE i
sban |2 COUNTER 6|3
tf—anz ™ -
3 a7
reser —u 21— o
3|— ae 7
8 NC28,10,19
1 5-088e11 S-ormnt
Vsg Y55
For 40208 pemm——— 5
$1 Qi 1 Q2 | $3 anp—jée |
I
] FF1 FF2 ! ] FFI
- ) 1= ] | R —
q =1 a al P2 a a? 193 0I3|—¢15R aK
_I 1 ' er-rrg
L_%_ - % A
a o au - ol
For4040B e _
$1 Q1 @2 01——{¢3 0n=—4¢7 an
|
L] FF1 FF2 : [} FF12
—_ — -] — —1 —
a # & _] #1 @ 193 onr—w R
1
1 i : FFI-FFI :—J
a ez 03 an an
52340
For 4024B Ftiaider ]
cs,—1¢7
}
a7

< HCG/HGF 40248
HBGIHBF 40408

For 40408
VDTD
16
1 p—an
L —10 sE—an
wh—awo|,
@
12j—as 7
13l—as (5
12-STAGE , |—aq2
AIPPLE a
COUNTER 2 [— a6 §
3fp—as §
s—as
o
6ft—a 7
RESET —{n T
sfl—a
[
l s-ant
Vss
‘o0
U
3 Y 3
41—
i 3
5-2193 |
Vo5

ALL INPUTS ARE PROTECTED BY
COSINOS PROTECTION NETWORK
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditic'ms) '

Test conditions Values
Parameter \7 Vo ol Jvpp| Trow" 26°C THigh® | Unit
v) Vi LAY | V) ) pin, TMax, [ Min. | Typ. [Max. | Min: [Max.
Iy, Quiescent ' 0/ 5 5 5 004] s 150
current t"f/‘;gs 0/10 10 10 0.04| 10 300
0/15 16 20 0.04| 20 600
0/20 20 100 0.08 | 100 3000] uA
0/ 5 5 20 0.04] 20 150
o [ 0/10 10 40 0.04] 40 300
0/15 115 80 0.04] 80 600
Vou  Output high o/ 5 <1| 5} 495 4.95 4.95
voltage 0/10 <1110 | 9.95 9.95 9.95 v
0/15 <1 ]| 15 |14.95 14.95 14.95
VoL  Output low 5/0 <1| & 0.06 0.05 0.05
valtage 10/0_ <1] 10 0.05 0.05 005] v
i 15/0 <t1]15 0.05 0.05 0.05
Viy  Inputhigh 0545 [ <1 | 5] 35 35 3.5
voltage 119 [ <110l 7 7 7 v
L 1.6/138 <1 ] 158 | 11 11 ] 11
Vi Input low 4.5/05 | <1 5 1.5 1.5 1.6
voltage 91 | <1 10 3 3 3 | v
135/15) <1 | 18 4 4 4
log  Output o/5| 25 5 |2 -1.6 | -3.2 -1.15
g‘:‘r"rzm Hce [or 5 4.6 5 |-064 -0.51] -1 -0.36
types | o/10 9.5 10 [-1.6 -1.3 | -2.6 -0.9
0/15 | 135 15 |-4.2 -34 | 6.8 24 |
o/5| 25 5 |-1.53 -1.36] -3.2 11 mA
HCF 10/ 5 4.6 5 |-0562 -0.44| -1 -0.36
types ["g/10 9.5 10 |-1.3 -1.1 | -26 -0.9
. 0/16 13.56 15. | -3.6 -3.0 | -6.8 -2.4
ol Output Hee 951 o4 5 |0.64 051 | 1 0.36
il?r'ien ¢ types | 9/10 0.5 10 16 13 | 26 0.9
0/15 15 15 | 4.2 34 | 638 24
0/ 6 0.4 5 | 0.52 044 1 0.36 mA
s [0/10 [ 05 10 | 1.3 1.1 | 26 o3
0/15 15 15 | 3.6 3.0 | 68 2.4
hH B fneee s, | ons 18 +0.1 10| 20,1 £1
current HCF | 418 Any input 16 103 £107%| :0.3 £1 -
types ' ; -
C Input capacitance Any input 5 7.5 pF
* Tiow =~- 55°C for HCC device: -40°C for HCF davice.

* THigh = +126°C for HCC device: +85°C for HCF device.
The Noise Margin for both */1'* and **0'" level is:

1V min. with VDD= 5V
2V min. with Vo= 10V
2.5V min, with Vgg= 15V
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DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp= 25°C, C_= 50 pF, R_= 200 Kqa,
typical temperatura coefficient for all Vp=0.3%/°C values, all input rise and fall time = 20 ns)

Test conditions Values
Parametar Unit
[VDD v) Min. I Typ. I Max.
INPUT-PULSE OPERATION
tpLH, Propagation delay time 5 180 360
tpL. ¢ to Q1 Out) 10 80 160 | ns
15 65 130
tpLH, Propagation delay time 5 100 200
tpHL QntoQn+1 10 40 80 ns
15 30 60
LY Transition time 5 - 100 200
tTHL 10 50 100 ns
15 40 80
tw Minimum input pulse width 5 70 140
10 30 60 ns
15 20 40
tr, te Input pulse rise and fall time 5
10 Unlimited us
15
fmax  Maximum clock input frequency } 5 3.6 7
10 8 16 MHz
15 12 24
RESET OPERATION
tpy  Propagation delay time 5 140 280
10 60 120 ns
15 50 100
tw Minimum reset pulse width 5 100 200
10 40 80 ns
, 15 30 . 60
trem " Reset removal time 5 ) 175 350
. 10 75 150 ns
15 50 100
113
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