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Description

The HD74HC192 is a decade counter, and the HD74HC193 is a binary counter. Both counters have two separate clock
inputs, an up count input and a down count input. All outputs of the flip-flops are simultaneously triggered on the low
to high transition of either clock while the other input isheld high. The direction of counting is determined by which
input is clocked.

These counters may be preset by entering the desired data on the data A, data B, data C, and data D inputs. When the
load input is taken low the datais |oaded independently of either clock input. This feature allows the countersto be
used as divide-by-n counters by modifying the count length with the preset inputs.

In addition both counters can aso be cleared. Thisis accomplished by inputting a high on the clear input. All 4 internal
stages are set to alow level independently of either count input.

Both a borrow and carry output are provided to enable cascading of both up and down counting functions. The borrow
output produces a negative going pulse when the counter underflows and the carry outputs a pulse when the counter
overflows. The counters can be cascaded by connecting the carry and borrow outputs of one device to the count up and
count down inputs, respectively, of the next device.

Features

* High Speed Operation: t,q (Clock Up or Count Down to Q) = 21 nstyp (C_ = 50 pF)
* High Output Current: Fanout of 10 LSTTL Loads

e Wide Operating Voltage: Vcc=2t06V

e Low Input Current: 1 uA max

e Low Quiescent Supply Current: Icc (static) = 4 pA max (Ta= 25°C)

e Ordering Information

Package Code Package Taping Abbreviation
Part Name Package Type (Previous Code) Abbreviation (Quantity)

HD74HC192P . PRDPOO16AE-B

DILP-16 pin P —
HD74HC193P P (DP-16FV)
HD74HC192FPEL PRSP0016DH-B

SOP-16 pin (JEITA FP EL (2,000 pcs/reel
HD74HC193FPEL pin GEITA) 1 £p.16DAV) (2,000p )

Note: Please consult the sales office for the above package availability.
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HD74HC192, HD74HC193

Pin Arrangement

Data B N 16] V.
Input ] cc
- a2 e A 15| Data A
Outputs npute
‘L aal 3 Qa Clear 14| Clear
Sg\lllvr:]t 4 gg;’vr: Borrow O—EI Borrow
Inputs Outputs
1 Sgunt 5 Sgunt Carry O_E Carry
Qc E Qc Load o——11|Load
Outputs
1 Qo Iz Qo C 10|DataC  Linputs
onp [ ] |—E| Data D

(Top view)
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HD74HC192, HD74HC193

Timing Chart

HD74HC192
Illustrated below is the following sequence:

1.

Clear outputs to zero.

2. Load (preset) to binary seven.
3.
4. Count down to one, zero, borrow, nine, eight and seven.

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

Clear

Load

B __|
Data

D

A_] B

Inputs c J ________________________________

Count Up

Count Down

Carry L]

Borrow

8 9 0 1 2
Sequence 0] | 7]

|-—— Count Up —]
lllustrated

iy >
Clear Preset

L

1 0 9 8 7

|<«—— Count Down —==|
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HD74HC192, HD74HC193

Timing Chart

HD74HC193

Illustrated below is the following sequence:

1.
2. Load (preset) to binary thirteen.
3.

4. Count down to one, zero, borrow, fifteen and thirteen.

Clear outputs to zero.

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

Clear
Load
A_] R
Data R
Inputs CJ _______________________________________________________________
D_ | R
Count Up
Count Down
Q. [ [
Qs ____ I I I O
Outputs{ .
Qc | ]
. | [
Carry L]
Borrow
0 13 14 15 0 1 2 1 0 15 14 13
|-« Count Up — |<«—— Count Down —»=|
—~ —~
Clear Preset
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HD74HC192, HD74HC193

Logic Diagram

HD74HC192

Count —>

Down

)%:):—D—Do— Borrow

Count —>

Up

Data A

Data B

Data C

Data D

Load —>

Clear —pDo—

HD74HC193

Count —>

Down

%:)o—bo—DO— Borrow

Count —>
Up

%:)o—b_bo— Carry

Data A

Data B

Data C

Data D

Load —>

Clear ——
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HD74HC192, HD74HC193

Absolute Maximum Ratings

Item Symbol Ratings Unit
Supply voltage range Vee -0.51t07.0 \%
Input / Output voltage Vin, Vout —0.5t0 Vcc +0.5 \Y,
Input / Output diode current lik, lok +20 mA
Output current lo +25 mA
Vce, GND current lcc or lenp +50 mA
Power dissipation Pr 500 mwW
Storage temperature Tstg —65 to +150 °C

Note: The absolute maximum ratings are values, which must not individually be exceeded, and furthermore, no two of

which may be realized at the same time.

Recommended Operating Conditions

Item Symbol Ratings Unit Conditions
Supply voltage Vee 2t06 \%
Input / Output voltage Vin, Vout 0to Vee \%
Operating temperature Ta —40to 85 °C
0 to 1000 Vec=2.0V
Input rise / fall ime”™ t, t 0 to 500 ns Vec =45V
0 to 400 Vec=6.0V
Note: 1. This item guarantees maximum limit when one input switches.
Waveform: Refer to test circuit of switching characteristics.
Electrical Characteristics
Ta=25°C Ta =-401t0+85°C
Item Symbol |Vce (V)| Min | Typ | Max Min Max | Unit Test Conditions
Input voltage Viu 2.0 15 — — 15 — \%
45 315 | — — 3.15 —
6.0 4.2 — — 4.2 —
Vi 2.0 — — 0.5 — 0.5 \Y,
45 — — | 1.35 — 1.35
6.0 — — 1.8 — 1.8
Output voltage Von 2.0 1.9 2.0 — 1.9 — V [Vin=VorVy |lon=-20 pA
4.5 4.4 45 — 4.4 —
6.0 5.9 6.0 — 5.9 —
45 418 | — — 4.13 — lon =—4 mA
6.0 568 | — — 5.63 — lon =-5.2 mA
Vo|_ 2.0 —_ 0.0 0.1 — 0.1 V |Vin= Vin or Vi |o|_ =20 HA
4.5 — 0.0 0.1 — 0.1
6.0 — 0.0 0.1 — 0.1
45 — — | 0.26 — 0.33 loL =4 mA
6.0 — — | 0.26 — 0.33 lo. =5.2 mA
Input current lin 6.0 — — +0.1 — +1.0 MA |Vin = Vcc or GND
Quiescent supply lcc 6.0 — — 4.0 — 40 MA |Vin = Vcc or GND, lout = 0 pA
current
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HD74HC192, HD74HC193

Switching Characteristics

(CL =50 pF, Input t, = t; = 6 ns)

Ta=25°C Ta =-40to +85°C
Item Symbol |Vce (V)| Min | Typ | Max Min Max | Unit Test Conditions
Maximum clock fmax 2.0 — — 4 — 3 MHz
frequency 45 — | — | 20 — 16
6.0 — — 24 — 19
Propagation delay tpLH 2.0 — — 140 — 175 ns |Count up to Carry
time 4.5 — 14 28 — 35
6.0 — — 24 — 30
tpHL 2.0 — — 130 — 165
4.5 — 15 26 — 33
6.0 — — 22 — 28
tpLH 2.0 — — 130 — 165 ns |Count down to Borrow
4.5 — 14 26 — 33
6.0 — — 22 — 28
tpHL 2.0 — — 130 — 165
4.5 — 15 26 — 33
6.0 — — 22 — 28
tpLH 2.0 — — 215 — 270 ns |Count up or down to Q
4.5 — 21 43 — 54
6.0 — — 37 — 46
tPHL 2.0 — — 275 — 345
4.5 — 21 55 — 69
6.0 — — 47 — 59
tpLH 2.0 — — 230 — 290 ns |LoadtoQ
4.5 — 17 46 — 58
6.0 — — 39 — 49
tpHL 2.0 — — 290 — 365
4.5 — 23 58 — 73
6.0 — — 49 — 62
tpHL 2.0 — — 265 — 335 ns |[Clearto Q
4.5 — 24 53 — 66
6.0 — — 45 — 56
Pulse width tw 2.0 80 — — 100 — ns
4.5 16 8 — 20 —
6.0 14 - — 17 —
Hold time th 2.0 5 — — 5 — ns |Datato Load
4.5 5 -3 — 5 —
6.0 5 — — 5 —
Setup time tsu 2.0 100 — — 125 — ns |Datato Load
4.5 20 4 — 25 —
6.0 17 — — 21 —
Removal time trem 2.0 50 — — 65 — ns |Clear to Clock
4.5 10 -1 — 13 —
6.0 9 — — 11 —
Output rise/fall trLH, tTHL 2.0 — — 75 — 95 ns
time 4.5 — 5 15 — 19
6.0 — — 13 — 16
Input capacitance Cin — — 5 10 — 10 pF
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HD74HC192, HD74HC193

Test Circuit
Vce Vce
? Output
—Q Load  Borrow p T
Input| @ —yp Output l
Qo -
T = — Down CL =50 pF
Pulse Generator | | | § || Glear Carry
Zout = 50 Q B
7;7_ S A Output
| g C_ =50 pF
(]
S —{c QatoQp ;J;
— D

;l;CL=50pF

Note : 1. C includes probe and jig capacitance.

Waveforms

* Waveform — 1 (HD74HC192)

VOH

VoL

VOH

VoL

VOH

VoL

VOH

VoL

Vee
50% 50%
()— ovVv
tPHL (Measure at tn+2)
‘ / \— VOoH
tTHL
tPHL (Measure at tn+4) t‘PL.H (Measure at tn+2)
90% -90%
QB 50% 50%
10% )) 10%
[
THL [
PHL (Measure at tn+8) tPLH (Measure at tn+4)
|
90% -90%
Qc 50% 50%
10% 9 10%
(C ]
THL tTLH
tPHL (Measure at tn+10) tPLH (Measure at tn+8)
|
X[90% -90%
Qo 50% 50%
10% )) 10%
€0
trL [y
(Measuro before [IPHL ey (veasure at tn+10)
90% ~90%
Carry 50% 50%
10%
tTHL trLH

Notes : 1. Input pulse : PRR <1 MHz, Zo=50 Q, t, <6 ns, t<6 ns
2. tn is reference bit time when all outputs are low.
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HD74HC192, HD74HC193

* Waveform — 2 (HD74HC192)

Vee
Count 50% 50%
Down ) /
ov
tPLH (Measure at tn+0) tPHL (Measure at tn+1)
|
— VoH
QA 50% 50% /
VoL
tPLH (Measure at tn+2) tPHL (Measure at tn+4)
- -
))

Qe /— 50% \\50%

tPLH (Measure at tn+2) tPHL (Measure at tn+6)
- -

D)
Qc /

/ «
50% \50%

tPLH (Measure at tn+0) tPHL (Measure at tn+2)
Qb 50% 50%
(Measure before |tPHL tPLH (Measure at tn+0)
1 clock of tn+0)
90% F90%
Borrow 50% 50%
‘ 10% L»
tTHL trLH

Notes : 1. Input pulse : PRR <1 MHz, Zo=50 Q, t, <6 ns, <6 ns
2. tn is reference bit time when outputs are H, L, L, H

VOH

VoL

VOH

VoL

VOH

VoL

VOH

VoL
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HD74HC192, HD74HC193

* Waveform — 3 (HD74HC193)

Count
Up

QA

QB

Qc

Carry

tPHL (Measure at tn+2)

tPHL (Measure at tn+4)

50% 7 50%

N

tPLH (Measure at tn+2)

(-
90% -90%
50% 50%
10% ) 10%
€6 [
trH tTLH
tPHL (Measure at tn+8) tPLH (Measure at tn+4)
(|
“\|90% 90%
50% 50%
&p 0% 10%
gl « ]
tTHL tTLH
tPHL (Measure at tn+16) tPLH (Measure at tn+8)
|
X90% -90%
50% 50%
10% ) 10%
gl « o]
(Measure before tPHL t tmH trin
1 clock of tn+16) | Jﬂ;H (Measure at tn+16)
90%} 90%
50% 50%
10%
[P
trHL tTLH

Notes : 1. Input pulse : PRR <1 MHz, Zo =50 Q, t, <6 ns, <6 ns

2. tn is reference bit time when all outputs are low.

/— Vee
oV

VOH

\— VoL

VOH

VoL

VOH

VoL

VOH

VoL

VOH

VoL
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HD74HC192, HD74HC193

* Waveform — 4 (HD74HC193)

Vee
Count 50% 50%
Down ) /
ov
tPLH (Measure at tn+0) tPHL (Measure at tn+1)
|
— VoH
QA 50% 50% /
VoL
tPLH (Measure at tn+0) tPHL (Measure at tn+2)
- -
))

Qe /— 50% \\50%

tPLH (Measure at tn+0) tPHL (Measure at tn+4)
- -

D)
Qc /

/ «
50% \50%

tPLH (Measure at tn+0) tPHL (Measure at tn+8)
Qb 50% 50%
(Measure before |tPHL tPLH (Measure at tn+0)
1 clock of tn+0)
90% F90%
Borrow 50% 50%
‘ 10% L»
tTHL trLH

Notes : 1. Input pulse : PRR <1 MHz, Zo=50 Q, t, <6 ns, <6 ns
2. tn is reference bit time when outputs are H, L, L, H

VOH

VoL

VOH

VoL

VOH

VoL
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HD74HC192, HD74HC193

* Waveform — 5

tf

90 %
Clear 50 % 50 %
10 % 10 %
tw
Data 50 % /
(Ato D) 10% /
tsu th
90 %
Load 50 % 50% 50 %
10 %
tPHL
90 %
Q 50 %
10 %
tTHL tTLH tTHL

Notes : 1. Load Input Pulse : PRR <1 MHz, Zo=50Q, <6 ns, <6 ns

2. Data Input Pulse : PRR <500 kHz, Zo =50 Q, tr <6 ns, tf<6 ns

oV

Vee

oV
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HD74HC192, HD74HC193

Package Dimensions

9
11111 r1rird

D
®
I N N B LT U

0.89 bs

JEITA Package Code | RENESAS Code | Previous Code [ mAsS[Typ] |
P-DIP16-6.3x19.2-2.54 | PRDP0016AE-B | DP-16FV | 1.059 |
D

Dimension in Millimeters

D

DHBBAARE
O

FEABEOAE .

1. DIMENSIONS"#1 (Nom)"AND"+2"
DO NOT INCLUDE MOLD FLASH.

2. DIMENSION"*3"DOES NOT

Reference
— < Symbol Min Nom Max
7 < e —_— 7.62 —_—
— D — | 192 | 2032
E —_— 6.3 74
- A — | — | 508
Ay 051 — | —
by 0.40 048 0.56
€ 8 8 € bs | — | 130 | —
e, ¢ 0.19 0.25 0.31
] 0° — | 15
e 229 254 279
z — | — | 112
( Ni/Pd/Au plating ) L 254 _ _
JEITA Package Code | RENESAS Code | Previous Code [ MASS[Typ] |
P-SOP16-5.5x10.06-1.27 | PRSP0016DH-B | FP-16DAV | 0.24g |
NOTE)

A

INCLUDE TRIM OFFSET.
bp
o

Reference Dimension in Millimeters

Symbol Min Nom Max

Terminal cross section D 1006 | 105
( Ni/Pd/Au plating ) E — | 550 | —
Ay | — | — | —

As 0.00 0.10 020

A — | — | 220

L by 0.34 0.40 0.46
by | — | — | —

c 0.15 020 025
o | — | — | —

\ ] 0° — 8

\ He | 750 | 780 | 800
— le] | — | 127 | —
X — | — | 012

y — | — | o015

Detail F z — | — | 080
L 0.50 0.70 090
Ly | — | 115 | —
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RenesaSTeChnOIC)gy COI’p. Sales Strategic Planning Div. Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan

Keep safety first in your circuit designs!

1. Renesas Technology Corp. puts the maximum effort into making semiconductor products better and more reliable, but there is always the possibility that trouble
may occur with them. Trouble with semiconductors may lead to personal injury, fire or property damage.
Remember to give due consideration to safety when making your circuit designs, with appropriate measures such as (i) placement of substitutive, auxiliary
circuits, (ii) use of nonflammable material or (iii) prevention against any malfunction or mishap.

Notes regarding these materials

1. These materials are intended as a reference to assist our customers in the selection of the Renesas Technology Corp. product best suited to the customer's
application; they do not convey any license under any intellectual property rights, or any other rights, belonging to Renesas Technology Corp. or a third party.

2. Renesas Technology Corp. assumes no responsibility for any damage, or infringement of any third-party's rights, originating in the use of any product data,

diagrams, charts, programs, algorithms, or circuit application examples contained in these materials.

All information contained in these materials, including product data, diagrams, charts, programs and algorithms represents information on products at the time of

publication of these materials, and are subject to change by Renesas Technology Corp. without notice due to product improvements or other reasons. It is

therefore recommended that customers contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor for the latest product

information before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.

Renesas Technology Corp. assumes no responsibility for any damage, liability, or other loss rising from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corp. by various means, including the Renesas Technology Corp. Semiconductor

home page (http://www.renesas.com).

When using any or all of the information contained in these materials, including product data, diagrams, charts, programs, and algorithms, please be sure to

evaluate all information as a total system before making a final decision on the applicability of the information and products. Renesas Technology Corp. assumes

no responsibility for any damage, liability or other loss resulting from the information contained herein.

Renesas Technology Corp. semiconductors are not designed or manufactured for use in a device or system that is used under circumstances in which human life

is potentially at stake. Please contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor when considering the use of a

product contained herein for any specific purposes, such as apparatus or systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater

use.

The prior written approval of Renesas Technology Corp. is necessary to reprint or reproduce in whole or in part these materials.

If these products or technologies are subject to the Japanese export control restrictions, they must be exported under a license from the Japanese government and

cannot be imported into a country other than the approved destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the country of destination is prohibited.

8. Please contact Renesas Technology Corp. for further details on these materials or the products contained therein.
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Refer to "http://www.renesas.com/en/network" for the latest and detailed information.
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