SN54HC192, SN54HG193
SN74HC192, SN74HC193
SYNCHRONOUS 4-BIT UPIDOWH COUNTERS (DUAL CLOCK WITH CLEAR)

D2684, DECEMBER 1982 — REVISED JUNE 1989

TEXAS INSTR (LOGIC) : d5E D M &‘IE‘L7E3'DDBEEUB 7N

e

® Look-Ahead Clrcuitry Enhances Cascaded SN54HC192, SNG4HC193 . . . J PACKAGE
Counters SN74HC192, SN74HC193 . . . DY OR N PACKAGE
{TOP VIEW)
@ Fully Synchronous in Count Mades R, v , L( 5—23-Dq
16
@ Parallal Asynchronous Load for Modulo-N ogd2 15 cc
Count Lengths aalls 14 C_LR
® Asynchronous Clear . i powN[s 13180
wrls- 120 co
® Package Options: Plastic and Ceramic DIPs, - acle wnljioAD
Plastic Small-Outline Packages, and Ceramic apOzr 0[] C
Chip Carriers . GND {s af]D
@ Dependable Texas Instruments Quality and
Rellability SNB4HC192, SNE4HC193 . . . FK PACKAGE
(TOP VIEW)
description . g o Q9o,

The ‘HC192 and 'HC193 are synchronous,
reversible up/down. counters. The ‘'HC192 is a
4-bit decade counter, and the 'HC193 is a 4-bit
binary counter. Synchronous operation is
provided by having all flip-flops clocked
simultaneously so that the outputs change
coincidently with each other when so instructed
by the steering logic. This mode of operation
eliminates the output counting spikes normally
associated with asynchronous (ripple clock)
counters.

NC-—No internal connéction
‘The outputs of the four flip-flops are triggered ¥ Contact the factory for D availability.
on a low-to-high-level transition of either count
{clock) input (Up or Down). The direction of
counting is determined by which count input is
pulsed while the other count input is high.

All four counters are fully programmable; that is, each output may be preset to enther level by placing a
low on the load input and entering the desired data at the data inputs. The output will change to agree
with the data inputs independently of the count pulses. This feature allows the counters to be used as
modulo-N dividers by simply modifying the count length with the preset inputs.

A clear input has been provided that forces all autputs to the low level when a high level ig applied. The
clear function is independent of the caunt and the lpad inputs.

These counters were designed to be cascaded without the need for external circuitry. The borrow output
(BO) produces a low-level pulse while the count is zero (all outputs low) and the count-down is.low. Similarly,
the carry output {CO) produces a low-level pulse while the count is maximum {9 or 15) and the count-up
input is low. The counters can then be easily cascaded by feeding the barrow and carry outputs to the
count-down and count-up inputs, respectively, of the succeeding counter.

The SN54HC 192 and SN54HC 193 are characterized for operation over the full military temperature range
of —869C to 125°C. The SN74HC192 and SN74HC193 are characterizad for operation from ~40°C
to 85°C.

NOTICE
SEE ORDER OF DATA FOR ERRATA INFORMATION
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SN54HC192, SN74HC192

SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS (DUAL CLOCK WITH CLEAR)

25 D WE 89L1723 006LLOY 9 mE

T1-45-23-09
logic symbolt St
" [ CiRDIVIO
i
) Ter-apU2.55 -
w18}
DOWS - Fer-opali s
oy AL B A
ul
PRLLIE 7 B oa
gl T @ o
2 o9 - 6 o
o9 O IO
I 1 This symbol is in accordance with ANSHIEEE Std 91-1984 and IEC Publication 617-12.
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Pin numbers shown are for D, J, and N packages.
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Pin numbers shown are for D, J, and N packages.
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SN54HC192, SN74HC192 ,
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR) . T~45-23-09

typical clear, load, and count sequence:

lllustrated below is the following sequence:

1. Clear outputs to zero

2, Load (preset) to BCD seven

3. Count up to eight, nine, carry, zero, one, and two

4. Count down to one, zero, borrow, nine, eight, and seven.

DOWN — = e e e

—
—
—

QUTPUTS < [ |

SEQUENCE
ILLUSTRATED

}

CLEAR PRESET

7 g8 o o 1 2| 1 e 8 8 7
. —— COUNTUR OUNT DOWN

NOTES: A. Clear overrides load, data, and count inputs.
B. When counting up, count-down input must be high; when counting down, count-up input must be high,
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SNG4HC193, SN74HC193
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR}

r

typical clear, load, and count sequences T-45-23-09

{llustrated below is the following sequence:

1. Clear outputs to zero

2. Load (preset} to binary thirteen :

3. Count up to fourteen, fifteen, carry, zero, one, and two

4. Count down to one, zero, borrow, fifteen, fourteen, and thirteen.
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ILLUSTRATED A A
CLEAR PRESET
NOTES: A. Clear overrides load, data, and count inputs.
8. When caunting up, count-down input must be high; when counting down, count-up mput must be hlgh
i
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Supply voltage, VCC + v+ v vvveerinrnennnnn Cvetiresttrairesteresaeass —0BVO7V
Input clamp current, 1k(V} <OorV| > Vcc) O L 117 Y
Output clamp current, IOKIVO < 00orVQ > VEC) « v e iiiieiiivenenn. e ieeeee +20 mA
Continuous output current, I (VO = 0to VCC) « v e ittt icvieitnivnanneennens. £26 MA
Continuous current through Ve or GND pins .. .... e terenrerreresese. 250 MA
Lead temperature 1,6 mm {1/16 in) from case for 60 s: FK or Jpackage ......... . e0. 300°C
Lead temperature 1,6 mm (1/16.in) from case for 10 s: D or N package feeriieaaesaaa .. 260°C
Storage temperature range .......... et sebtseerrrerasniserss. —65°C to 160°C
2 tStresses beyond those listed under “absolute maximum ratings'” may cause permanent damage to the device. These aré stress rahngs
anly, and functional oparation of the device at these or any other conditions beyond thoge indi d under ** ded op:
: contitions’’ Is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device. reliability.
2 recommended operating conditions
(@) ' SN54HC192 SN74HC192
(7] ; SN54HC193 SN74HC193 UNIT
(w] MIN NOM MAX | MIN NOM MAX
(4] Vce  Supply voltage 2 5 8 2 65 8 v
<. , Vo = 2V 16 ] 1.5
O Vi  High-level input voitage Vec =48V 3.1s s v
8 Vg =8V 4.2 4.2
Ve =2V 0 0.3 0 0.3
Vi Low-level input voitage Veg =45V ) [ e 0.9 0 0.9 v
; Veg =68V 0 1.2 0 1.2
Vi Input voltage 0 Vee 0 Vee Vv
Vo Qutput voitage ) 0 Vee 0 Veée v
Vee.=2V 0 1000 0 1000
ty Input transition (rise and fall) times Vee = 486V o] 600 [+] 600 ns
Voe =8V 0 400 o 400
TA Operating free-air temperature . ~55 126 | -40 85 °Cc
elaectrical characteristics over recommended operating free -air temperature range {unless otherwise
noted) :
] Ta = 28°C SN54HC192 | SN74HC192
PARAMETER TEST CONDITIONS Voo SN54HC193 | SN74HC193 | uNIT
MIN  TYP MAX]| MIN MAX | MIN MAX
2V 1.9 1.998 1.9 ) 1.9
V= VigorViL, loH = -20A 485V 4.4 4.499 44 4.4
VoH 8V 5.9 6.999 5.9 5.9 \"
Vi = Vijor Vi, Iopy = —~4 mA 45V [3.98 430 3.7 3.84
Vi = ViHorViL, lgH = -5.2 mA 8V 5.48 5.80 5.2 6.34
2V 0.002 0.1 0.1 0.1
= Vi or V|, loL = 20 pA 45V 0.001 0.1 : 0.1 0.1
VoL - 6V 0.001 0.1 0.1 0.1 v
Vi = VIH or V|, loL = 4 mA 4.5V 0.17 0.28 0.4 0.33
Vi = VIHor Vi, gL, = 5.2 mA 6V 0.16 0.26 0.4 0.33
[] Vi =Vegor0 6V +0.1 £100 +1000 +1000 nA
Icc V| =Vggor0,lg = 0 8V g]. 160 80 [ A
[ 2t06V 3 10 ) 10 10 pF
Texas b
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SN54HC192, SN54HC193
SN74HC192, SN74HC193 . T-45.23.
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR)
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SN54HC192, SN54HC193
SN74HC192, SN74HC193
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR)

T-45-23-09

timing requirements over recommended operating free-air tamperature range (unless otherwise

noted)
Ta = 269 SNE4HC192 | SN74HC192
Vee SNB4HC193 | SN7aHCc193 | uNiT
MIN MAX | MIN MAX | MIN MAX
2V ) 42| 0 28| o0 33
felock Clock frequency 45V Q 21 [+] 14 [\ 17 | MHz
av 0 24 o 18 0o 19
2V 120 180 150
CLR high 45V 24 36 30
6V 21 31 28
2V 120 180 150
tw  Pulse duration | TOAD low 45V 24 38 30 ns 3
6V 21 31 26 o
2V 120 180 160 S
UP or DOWN high or fow 45V 24 36 30 [}
6V 21 KL 26 Q
2V 110 165 140 7
Date before TOAD inactive 45V 22 a3 28 (®)
6V 19 28 24 S
- 2V 110 165 140
teu  Setup time ﬁ:;': ::“;:;‘@;fh'e 45V 22 33 28 ns g
6V 19 28 24
TOAD Inactive before 2v 110 165 140
UP! or DOWN! - 45V 22 33 28
8V 19 28 24
2V 5 5 5
th Hold time Data after LOAD inactive 45V 3 6 5 ns
6V 5 5 5
© Texas WP
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SN54HC192, SN54HC193
SN74HC192, SN74HC193
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T-45-23-09

SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR)

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), CL = 50 pF (see Note 1)

SNE4HC192

: Ta = 26°C SN74HC192
PARAMETER | FROM (INPUT) TO {OUTPUT) Vee SNE4HC193 | SN74HC193 | UNIT
MIN TYP MAX | MIN MAX | MIN MAX
2V 42 8 2.8 3.3
fmax 48V 21 8§ 14 17 MHz
8V 24 60 16 R 19
2V 75 165 250 206
2 tpd up co 45V 24 33 60 41| ns
6V 20 28 43 35
T 2V 75 166 250 206
O tpd DOWN BO 485V 24 33 50 41 ns
g 6V 20 28 43 35
o UP or ] 2V 190 250 376 315
7] tpd DOWN Any Q 45V 40 60 7% 63 ns
6V 35 43 64 54
w ) 2V 180 260 380 326
2 tod TOAD Any Q 48V 40 B2 78 65 | ns
= 6V 35 44 "66 65
8 2V 170 240 360 300
(72} tPHL CLR ANY Q 45V 36 48 72 60 ns
6V 31 41 81 51
2V 38 75 110 95
t Any 48V 8 15 22 19 ns
8V 6 13 19 16
[ Cod | Power dissipation capacitance | No i¢ad, Ta = 26°C | 60 pF typ
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. )
i
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