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7929225 S G 5 SEMICONDUCTOR "CORP

DUAL UP-COUNTERS: HCC/HCF 45188 DUAL BCD UP-COUNTER
HCC/HCF 45208 DUAL BINARY UP-COUNTER

MEDIUM-SPEED OPERATION - 6 MHz TYP. CLOCK FREQUENCY AT 10V

POSITIVE - OR NEGATIVE - EDGE TRIGGERING

SYNCHRONOUS INTERNAL CARRY PROPAGATION

QUIESCENT CURRENT SPECIFIED TO 20V FOR HCC DEVICE

5V, 10V, AND 15V PARAMETRIC RATINGS

INPUT CURRENT OF 100 nA AT 18V AND 25°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 4518B/45208 (extended temperature range) and HCF 4518B/45208 (intermediate temperature
range} are monolithic integrated circuits, available in 16-lead dual in-line plastic or ceramic package and
ceramic flat package. The HCC/HCF 4518B Dual BCD Up Counter and HCC/HCF 45208 Dual Binary Up
Counter each consist of two identical, internally synchronous 4-stage counters. The counter stages are
D-type flip-flops having interchangeable Clock and Enable lines for incrementing on either the positive-
going or negative-going transition. For single-unit operation the Enable input is maintained “high” and
the counter advances on each positive-going transition of the Clock. The counters are cleared by high
levels on their Reset lines. The counter can be cascaded in the ripple mode by connecting Q4 to the en-
able input of the subsequent counter while the clock input of the latter is held low.

ABSOLUTE MAXIMUM RATINGS

Vop*© Supply voltage: HCC types -0.5to0 20 Vv

HCF types -05to 18 \

Vi Input voltage -0.5to Vpp +0.5 Y

1y DC input current {any one input) +10 mA

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

for Top= full package-temperature range 100 mw

Top Operating temperature: HCC types -65 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 45XX BD for dual in-line ceramic package

HCC 45XX BF for dual in~line ceramic package, frit seal

HCC 456XX BK for ceramic flat package

HCF 45XX BE for dual in-line plastic package

HCF 46XX BF for dual in-line ceramic package, frit seal 4

1931 E-08 443 2/82

Powered by ICminer.com Electronic-Library Service CopyRight 2003



oy o

s ¢ s-THomson o7c b [] 7929237 0015003 7
SN — Y5735
HCC/HCE 45188 7-

.. HCCIHCEF 45208

7929225 S G S SEMICONDUCTOR CORP -
MECHANICAL DATA (dimensions in mm)

Dual in-line ceramic package Dual in-line ceramic package
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Dual in-line plastic package Ceramic flat package
for HCF 456XX BE for HCC 456XX BK
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RECOMMENDED OPERATING CONDITIONS
Voo Supply voltage: HCC types 3to 18 \%
" HCF types 3to 15 \YJ
V; Input voltage 0 to Vpp \
Top Operating temperature: HCC types -55 to 125 °C
HCF types ) -40to 85 °C
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LOGIC DIAGRAMS (for one of two identical counter)

Decade counter for 45188 Binary counter for 45620B

TRUTH TABLE TIMING DIAGRAM
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Test cpnditions Values
Parameter v, vo |liol {vop] Trow® 25°C Thign™ | Unit
) V) 1A | V) [mi, TMax. [ Min. | Typ. [ Max. | Min. [Max.
L Quiescent o/ 5 5 5 0.04 5 150
current g‘;gs /10 10 10 0.04| 10 300
0/15 15 20 0.04| 20 600
0/20 20 100 0.08 | 100 3000] nA
o/ 5 5 20 0.04 | 20 150
g,%'; 0/10 10 40 0.04 | 40 300
0/15 15 . 80 0.04 | 80 600
Vou  Output high 0/ 5 <1 5 | 4.95 4.95 4,95
voltage 0/10 <1 ] 10 | 8.95 9.95 9.95 v
0/15 <1 | 15 114.95 14.95 14.95
VoL  Outputlow 5/0 <1]| 5 0.05 0.05 0.05
voltage 10/0 <1 | 10 0.05 0.05 0.05]| V
15/0 <1 | 15 0.05 0.05 0.05
Vi Input high 0545 | <1 | 5] a5 3.5 3.5
voltage 179 | <1] 10 7 7 7 v
15/135] <1 | 15 | 11 | 1
ViL  Inputfow 45/05 ] <1] 5 15 15 15
voltage o | <1 | 10 3 3 3 | v
135/15] <1 | 15 4 4 4
loq  Output 0/ 5 25 5 |-2 -1.6 | -3.2 115
gl’fr"r‘:m Hee Lo s 46 5 |-0.64 -0.51] -1 -0.36
types | o/10 9.5 10 {-1.6 -1.3 | -2.6 -0.9
0/16 | 135 15 |-4.2 34 | -68 2.4
o/ s 25 5 |-1.53 _1.36] 3.2 1.1 mA
Hce | O/ & 46 5 |-052 -0.44 -1 -0.36
types | 0/10 9.5 10 |-1.3 1.1 | 26 0.9
0/16 | 135 15 |-3.6 30 | 6.8 24
loL Output o/ s 0.4 5 | 0.64 051 1 0.36
sink HCC 5o | 05 10 [ 16 13 | 26 09
current ypes
0/15 15 15 | 4.2 34 | 68 2.4
o/ 5 0.4 5 | 052 044 | 1 0.36 mA
t{y%:s 0/10 0.5 10 | 1.3 11 | 26 0.9
~ [ol1s 15 15 | 3.6 30 | 68 2.4
he i et HeC foms | 18 +0.1 £107¢| 20.1 £1
current HCF | o/15 B £0.3 +1075| 20,3 P e
types * - e -
Cy Input capacitance Any input : 5 7.5 - pF

* T ow =- 55°C.for HCC device: ~40°C for HCF device.
* Thign = +126°C for HCC device: +85°C for HCF device,
The Noise Margin for both.**1"" and 0" level is: 1V min. with Vpp= 5V
2V min. with Vpp= 10V
2.5V min, with Vpp= 16V
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DYNAMIC ELECTRICAL CHARACTERISTICS (T,n,= 25°C, CL= 50 pF, R_= 200 ke,

typical temperature coefficient for al! Vpp= 0.3%/°C values, all input rise and fall time= 20 ns)

Test conditions Values
Parameter Unit
Vpp (V) | Min. | Typ. | Max.

tpLH. Propagation delay time 5 280 | 560

tpHL {Reset to output) 10 115 230 ns
15 80 | 160

tprH- Propagation delay time 5 330 | 650

tpHL {Clock or Enable to output) 10 130 | 225 ns
15 90 170

tyiy,  Transition time 5 100 200

tTHL 10 50 | 100 | ns
15 40 80

tw Clock pulse width 5 200 100
10 100 60 ns
15 70 35 )

tw Reset pulse width 5 250 126
10 110 55 ns
15 80 40

tw Enable pulse width 85 400 200.
10 200 100 ns
15 140 70

tr, Clock or enable rise and fall time 5 18

t 10 16 | as
15 5

fmax Maximum clock frequency 5 1,5 3
10 . 3 6 MHz
16 4 8

Y Clock jnput rise of fall time 5 18

i 10 5 us
15 5
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Typical output low (sink)
current characteristics

Minimum output low (sink)

current characteristics

Typical output high (source)
current characteristics

6-1338 I l I I 6-2117 0 l 6-2338
fo T11 oL - J+
A} Tamp=25°C vos «1sv] | mA) Tamb=25°C (,'3') Yo = -9

11 N
¥gs =18

x 2 — N\

L 0

A N,
0 ,/, 0 \\‘
% A s L4 N

A/ A ™N
74 = P » POy
1 L 3 yd
A
. / & // o
)
‘ = LlY/ = " Tamp=25C -
o ] i

0 : &« 5 8 © 1 vps(v) ° 2 & & 8 W 12 ¥s® ° s 0 Vgg (V)
Minimum output high Typical propagation delay Typical propagation delay

{source) current character-

vs. Joad capacitance, reset to

istics output
0 6-2213 G- a9y
o (TTTTT T —
-ton J11 SR
Vo5 = -5Y sty 3 b e ji )b
{ma} 257 - f I
326 |- -
280 H
s =
\‘ o P s = T
N 2
200 ¢
A - fov
N 160
b N 1ov =
\\ 170 = T
N S ——— !
80 = TV [
Tacrp =235°C [ _1sv w0 ! !
15 ¢ H 1
11 L T ,
[ H 0 -vps (V) 0 10 210 30 40 50 60° 70 80 Cy{oF)

Typical transition time vs.

Typical maximum-clock fre-

time vs. load capacitance,
clock or enable to output
GAETY

tew
Tpm,
{ns)

320

280

L] W 0 0 0 S0 & 70 80 CipF)

Typical power dissipation/

load capacitance quency Vs, supp|y voltage counter vs. frequency
G-0QIn
hun ANRNSEEENEAEE NN tmas T T T Prots[=
THL 2 e i {MH2) Tomb =25C 1 . i W
on CEE P T : B S s A o I SEE g
1s0 -t . N I ] Voo +15v Wiog Aoy st 1 i1
15 T 4+ . o',
ue £ ] d
t : L g
120 5o =" ; [ B R s SHIE
o » ¥ 3 et
® gHeEs
- p AT ]
(L
40 : E T 4
= [ S i
B N ¥ , i i L]
T s 1] 1 &6 1 3
L] W 20 30 40 50 60 70 80 C(pfF) 0 5 10 15 Ypptv) ® H Q =) |ul vnm
448

1936 E-13

iowered by ICminer.com Electronic-Library Service CopyRight 2003




S 6 S-THOMSON 07C D [§ 7929237 0015006 b |
7929225 S G S SEMICONDUCTOR

J-

bt .akw&u‘,:m.

7= 5/5-23“05_

TEST CIRCUITS

Quiescent device current Noise immunity input leakage current
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TYPICAL APPLICATIONS

Ripple cascading of four counters with positive-edge triggering

CLOCK
INPUY

1 2: 7
CLOCK ENABLE RESET
A A A

1 ll 7
CLOCK ENABLE RESET
A A A

CLOCK ENABLE RESET
B 8 B8

QIA  Q2A_ Q3A QLA Qi G288 038 Q.8 N
] ¥ [ l ' :
3 3 5 [ 1 2] B % H N
oA | I EEER
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TYPICAL APPLICATIONS (continued)

Synchronous cascading of four binary counters with negative-edge triggering

HBC/HBF40718
CLOCK INPUT HBC/HBF 40718

CLOCK ENABLE RESET CK  ENABLE RESEY
A A A A A A

Q1A 024 Q3IA_  Q4A A Q2A_Q3A 0Q4a |

HBC/HBF

HBC/HBF HBC/HBF
401ZA 4012A 4012A
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