COS/MOS
INTEGRATED 40q2 Y

CIRCUITS

PRESETTABLE UP/DOWN COUNTERS (DUAL CLOCK WITH RESET)
401928 — BCD TYPE 40198 — BINARY TYPE

INDIVIDUAL CLOCK LINES FOR COUNTING UP OR COUNTING DOWN

SYNCHRONOUS HIGH-SPEED CARRY AND BORROW PROPAGATION DELAYS FOR
CASCADING

ASYNCHRONOUS RESET AND PRESET CAPABILITY

MEDIUM-SPEED OPERATION - fc, = 8 MHz (TYP.) @ 10V

STANDARDIZED SYMMETRICAL OUTPUT CHARACTERISTICS

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 40192B, HCC 40193B, (extended temperature range} and the HCF 40192B, HCF 401938
(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 40192B Presettable BCD Up/Down
Counter and the HCC/HCF 40193B Presettable Binary Up/Down Counter each consist of 4 synchron-
ously clocked, gated "D’ type flip-flops connected as a counter. The inputs consist of 4 individual jam
lines, a PRESET ENABLE control, individual CLOCL UP and CLOCK DOWN signals and a riaster
RESET. Four buffered Q signal outputs as well as CARRY and BORROW outputs for multiple-stage
counting schemes are provided. The counter is cleared so that all outputs are in a low state by a high on
the RESET line. A RESET is accomplished asynchronously with the clock. Each output is individually
programmable_asynchronously with the clock to the level on the corresponding jam input when the
PRESET ENABLE control is low. The counter counts up one count on the positive clock edge of the
CLOCK UP signal provided the CLOCK DOWN line is high. The counter counts down one count on the
positive clock edge of the CLOCK DOWN signal provided the CLOCK UP line is high. The CAR RY and
BORROW signals are high when the counter is counting up or down. The CARRY signal goes low one-
half clock cycle after the counter reaches its maximum count in the count-up mode. The BORROW
signal goes low one-half clock cycle after the counter reaches its minimum count in the count-down
mode. Cascading of multiple packages is easily accomplished without the need for additional external
circuitry by tying the BORRSW and CARRY outputs to the CLOCK DOWN and CLOCK UP inputs,
respectively, of the succeeding package.
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ABSOLUTE MAXIMUM RATINGS : . ".’\;
Vop Supply voltage: HCC types . -05t0 20 Vv
HCF types -0.5t0 18 \"
Vi Input voltage -0.5 to Vpp +0.5 \"
b 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 -55to 125 °C
HCF types -40to 85 °C
Tstq Storage temperature -65 to 1560 °C

Stresses above those listed under ““Absolute Maximum Ratings” may cause permanent damage to the device. This is
a stress rating only and functional operation of the device at these or any other conditions above those indicated in
the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

* All voltages are with respect to Vgg (GND).

ORDERING NUMBERS:

HCC 401XX BD for dual in-line ceramic package

HCC 401XX BF for dual in-line ceramic package, frit seal

HCC 401XX BK for ceramic flat package

HCF 401XX BE for dual in-line plastic package

HCF 401XX BF for dual in-line ceramic package, frit seal
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/HCG/HCF 401928/
/ HCCIMCF 401338~

MECHANICAL DATA (dimensions in mm}

Dual in-line ceramic package Dual in-line ceramic package
for HCC 401XX BD for HCC/HCF 401XX BFJ!:,
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PIN CONNECTIONS FUNCTIONAL DIAGRAM
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RECOMMENDED OPERATING CONDITIONS T
Vob Supply voltage: HCC types 3to 18 \Y
HCF types 310 15 \
vV, input voltage 0to Vpp \%
Top Operating temperature: HCC types -65to 125 °C
HCF types -40to 85 °C
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HCC/HCF 401928
HCC/HCF 40193B

LOGIC DIAGRAMS
For 40192B (BCD) . 7 T

—m2 83 Ao
—es2 53 s
n n
*: O
o *Q
T T e osey T - 9 5AME A5 CONTROL LOGIC 1

Y5
HaLL INPUTS PROTECTED BY
COS /MO PROTECTION NETWORK

For 40193B (Binary)

1 1
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w2 x ~
- s s
n 2
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*3 *Q

W SAME A5 CONTROL L0GICT

o5

#auL WPUTS PROTECTED BY
C5/MOS PROTECTION NETWORK
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HCC/HCF 401928
HCC/HCF 401838

TRUTH TABLE

agex | as | R | e
S 1 1 0 COUNT UP
TNl 1 1 0 NO COUNT

1 o 1 0 COUNT DOWN
1 _—\__ o 0 NO COUNT

x X 0 PRESET

x x X 1 RESET .

1= HIGH LEVEL

TIMING DIAGRAMS
For 40192B (BCD)

0= LOW LEVEL

For 401938B (Binary)
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G/HCF 401928

HCC/HCF 401938

STATIC ELECTRICAL CHARACTERISTICS {over recommended operating conditions)

Test conditions Values
Parameter 2 Vo ol [Vob Tiow" 25°C Thigh™ Unit
v) i (A) | (V) [ 'Min. [ Max. | Min. | Typ. | Max. | Min. [Max.
I Ouiesctem Hee o/ 5 5 5 004| 5 150
curren
types 0/10 10 10 0.04 10 300
0/15 15 20 0.04 20 600
0/20 20 100 0.08 | 100 3000] wA
HCE 0/ 5 5 20 0.04 20 150
types | _0/10 10 40 0.04 | 40 300
0/15 15 80 0.04 80 600
Von Output high 0/ 5 <1 5 4.95 4.95 4.95
voltage 0/10 <1 |10 | 995 9.95 9.95 v
0/15 <1 15 | 14.95 14.95 14.95
VoL Output low 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 0.5/45 | <1 5 3.5 3.5 3.5
voltage 179 | <1 |0 7 7 7 v
1.5/135| <1 15 11 11 11
Vi Input low 45/05 | <1 5 1.5 15 1.5
voltage 9/ | <110 3 3 3 | v
135/16] <1 | 15 4 4 a
lon  Output 0/ 5 25 5 1-2 16 | -32 115
drive HCe [ o/ 5 4.6 5 [-0.64 -051] -1 -0.36
current tvpes
YP 0/10 9.5 10 |-1.6 -1.3 | -2.6 -0.9
0/15 13.56 165 |-4.2 -34 | 68 -2.4 A
o/ 5 25 5 |-1.53 -1.36| -3.2 11 m
HCF 0/ 5 4.6 5 |-0.62 -0.441 -1 -0.36
types | 0/10 9.5 10 |-1.3 -1.1 | -2.6 -0.9
0/15 13.5 15 |-3.6 -3.0 | 6.8 -2.4
loL OCutput o/ 5 0.4 5 | 0.64 0.51 1 0.36
sink HCC
0/10 0.5 10|16 1.3 2.6 0.9
current types
0/15 1.5 15 | 4.2 3.4 6.8 2.4 A
er 195 0.4 5 | 052 044 1 0.36 m
types | 0/10 | 05 10 [1.3 11 | 26 09
- 0/15 1.5 15 | 3.6 3.0 6.8 24
i i Input HCC -5
leakage types 0/18 ' 18 +0.1 +107%] £0.1 1
current HCF Any input LA
0/15 15 +0.3 +107%] +0.3 +1
types
Cy Input capacitance Any input 5 7.5 pF
* T ow =~ 55°C for HCC device: -40°C for HCF device.
* Thigh = +125°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 Vpn= 10V

2.5V min

. with Vpp= 16V
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HCG/HCF 40128 ) ;
HCC/HCF 401938 S |

o

DYNAMIC ELECTRICAL CHARACTERISTICS (T,.,,= 25°C, C_ = 50 pF, R_= 200 k«,

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

W

Test conditions Values E
Parameter Unit :
VppiV) Min. Typ. Max., s
oL, Propagation delay time 5 250 500 :
thLH Clock up or Clock Down to Q 10 120 240 ns
Reset to Q B 15 %0 180 :
PE to Q 5 200 400
10 100 200 ns
15 70 140
Clock up to Carry _ 5 160 320 -
Clock Down to Borrow 10 80 160 ns
15 60 120
fesst or PR to Borrow or Carry " s 300 | 600
10 150 300 ns
; 15 110 220 :
tTHL, Transition time ! 5 100 200
TILH 10 50 100 ns
15 40 80
trem ®  Removal time 5 80 40
Reset or PE 10 40 20 ns
15 30 15 -
tw Clock input pulse width 5 480 240 .
Reset 10 300 150 ns -
15 260 130 .
PE 5 120 240 '
10 85 170 ns
15 70 140
Clock 5 90 180 :
10 45 90 ns :
15 30 60 ’
ty, tf Clock input rise or fall time 5 15
10 15 uS :
15 5 §
feL Maximum clock input frequency 5 2 4 -
10 4 8 MHz |
15 5.5 11 1 :
* The time required for Reset or Preset Enable control to be removed before clocking (see timing diagram}. :
o twe | fwi) )
Timing diagram defining t,em r qf’;i T :
CLOCK mf—\_ -
RESET ) i
HRESET OR PRESET ENAB.F 97w 4 “Mf L trem® ] -7
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HCC/HCF 40192B
HCC/HCF 40193B

Output low (sink} current
characteristics

Output high
rent characteristics

Typical propagation delay

time vs. load capacitance sipation
o-cas

(source) cur-

Typical transition time vs.
load capacitance
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Typica! dynamic power dis-

tPHL . [ Prot
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(ns) 1 . Tamb =25°C pan|
€| =50pF — i
0% g i C 215 pFe i
M ‘ } 41
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10?
1 0 0! 0’ 10° 1 (WH2)
Cascaded counter packages
n J2 J3 Ji 1 J2 13 Je
H I " I
|
l ]
cLock up—| HCC/HCF 401928 _CARRY  CLOCKUP HCC/HCF 401928 - CARRY
or R or
B BORROW ___ CLOCK DOWN | —_—
CLOCK DOWN HCC/HCE 401938 HCC/HCF 401938 - BoRROW
] T " T T T T T T
; i i i i . )
Q) Q2 Q3 Q& ' Q1 Q2 Q3 Q4 |
RESET — J ‘
L
PRESET I G ]
ENABLE 5-4155
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HCC/HCF 401928 :
HEC/HCF 401338 :

TEST CIRCUITS

Quiescent device current Input voltage
Voo
T VTDD
INPUTS INPUTS QUTPUTS
- — -
;55 YIH -~ —
5
N ] — -
e - -
—] | .

NQTE -
TEST ANY COMBINATION I -

@ OF INPUTS -
Vss 52079

Vss
5-199211
Input leakage current Dynamic power dissipation
VoD
4 [ — VDD
| | OF _
INPUTS o ! o I b
. k’ﬂk 2 15h——  s00uF
¥oD —] i—"E‘ 3 Kmnit )
~ . s 1
f : e .
Y55 ~ I e - . -
- v 4H - Jriy S—
NOTE: MEASURE INPUTS s [y E— C | =50pF
SEQUENTIALLY TO BOTH $-199472
Vop AND Vgs. CONNECT - A
ALL UNUSED INPUTS TO Vgg

EITHER Vpg OR Vgg
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