Ly SGS-THOMSON

M54/74HC292
M54/74HC294

PROGRAMMABLE DIVIDER/TIMER

] LOW POWER DISSIPATION
Icc = 4 pA (MAX)) at Tp =

m HIGH NOISE IMMUNITY
VNIH= VNiL=28% Vcc (MIN.)

s OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

s SYMMETRICAL OUTPUT IMPEDANCE
llon| = loL =4 MA (MIN.)

[ ] BALANCED PROPAGATION DELAYS

25°C

PLH =
- WiBE OPERATING VOLTAGE RANGE
Voe (OPR)= 2V to 6V
= PIN AND FUNCTION COMPATIBLE
WITH 54/74LS292/294

ESCRIPTION

he 54/74HC292 and 54/74HC294 are high speed
MOS PROGRAMMABLE DIVIDER/TIMER fabri-
ated with silicon C2MOS technology.
hey achieve the high speed operation similar to
uivalent LSTTL while maintaining the CMOS low
bower dissipation.
These devices are programmable frequency divi-
Hers. Both types have two clock inputs, either one

BN
Plastic Package

M1 C1

F1
Ceramic Frit Seal Package

Micro Package Plastic Chip Carrier

ORDERING NUMBERS:
M54HCXXX F1 M74HCXXX C1
M74HCXXX B1N M74HCXXX M1
M74HCXXX F1

Note: HC292 and HC294 have Q outputs with ‘“Totem po-
le”” configuration the type HC292/HC294 have tests points
TP with “Open drain” output configuration.

TRUTH TABLE

ay be used for clock gating. (See the function ta- CLEAR
bie). The HC292 can divide from 22 to 231, and the CLEAR | CLOCK1 | CLOCK2 | G OUTPUT MODE
HC294 can divide from 22 to 215. Both types fea- L X X CLEARED TO L
ure an active-low clear input to initialize the state H L
bf all flip-flops. To facilitate incoming inspection, UP COUNT
est points are provided. (TP1, TP2 and TP3 on the H L
HC292 and TP on the HC294). All inputs are equip- H H X
ped with protection circuits against static dischar- NO CHANGE
ge and transient excess voltage. N X H
PIN CONNECTION (top view)
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M54/74HC292/294

CHIP CARRIER

TP [») e D
cLK1 T3 CLK? NC
NC NC NC NC
CLK2 NC CLk2 lc.
P2 CLR NC CLR
ABSOLUTE MAXIMUM RATINGS
Symbol P t Value Unit
Vee Supply Voltage -05t07 \Y
\/] DC Input Voltage —-0.51t0 Vcc+0.5 \
Vo DC Output Voltage —-0.5to Vcc+0.5 v
Ik DC Input Diode Current + 20 mA
lok DC Output Diode Current + 20 mA
lo DC Output Source Sink Current Per Output Pin + 25 mA
Icc or IgND DC V¢ or Ground Current + 50 mA
Pp Power Dissipation 500 () mwW
Tstg Storage Temperature —65 to 150 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un-
der these condition is not implied.

(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C

RECOMMENDED OPERATING CONDITIONS

Symbol Par Value Unit
Vee Supply Voltage 2to 6 \
Vi Input Voltage 0 to Voo \%
Vo Output Voltage 0 to Voo \'%
. 74HC Series -40to 85 °
Ta Operating Temperature 54HC Series _55t0 125 C
2V 0 to 1000
te, b Input Rise and Fall Time Vee § 4.5V Oto 500 ns
6 V 0to 400
2/9
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M54/74HC292/294

LOGIC DIAGRAM (HC292)
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M54/74HC292/294

LOGIC DIAGRAM (HC294)
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M54/74HC292/294

FUNCTION TABLE (HC292)

PROGRAMMING

FREQUENCY DIVISION

This Materia

INPUTS Q TP1 TP2 TP3
E D C B A |BINARY DECIMAL | BINARY DECIMAL | BINARY DECIMAL | BINARY DECIMAL
L L L L L|inhibit Inhibit | Inhibit Inhibit | Inhibit Inhibit | Inhibit inhibit
L L L L H|Inhibit Inhibit | Inhibit Inhibit | Inhibit Inhibit | Inhibit Inhibit
L L L H L|22 4|29 512 | 217 131,072 | 224 16,777,216
L L L HH|2S 8|29 512 | 217 131,072 | 224 16,777,216
| [t b H L L|2¢ 16 | 2° 512 | 217 131,072 | 224 16,777,216
L L HL H|S 32 |29 512 [ 217 131,072 | 224 16,777,216
/L L HH L2 64 | 29 512 | 217 131,072 | 224 16,777,216
L L HHH|Z2Z 128 | 29 512 | 217 131,072 | 224 16,777,216
L HL L L|28 256 | 29 512 | 217 131,072 | 22 4
L HL L H|2 512 | 29 512 | 217 131,072 | 22 4
L HLH L|2w 1,024 | 29 512 | 217 131,072 | 24 16
L HL H H|2" 2,048 | 29 512 | 217 131,072 | 22 16
o H H L L2 4,096 | 29 512 | 217 131,072 | 26 64
L HHL H|213 8,192 | 29 512 | 217 131,072 | 26 64
'L H H R L|2 16,384 | 29 512 | Disabled Low 28 256
L HHH H|25 32,768 | 29 512 | Disabled Low 28 256
H L L L L2 65,536 | 29 512 | 28 8 | 210 1,024
H L L L HJ|27 131,072 | 29 512 | 23 8 | 210 1,024
H L L H L|218 262,144 | 29 512 | 25 32 [ 212 4,096
H L L H H|2® 524,288 | 29 512 | 25 32 | 212 4,096
H L H L L|22 1,048,576 | 29 512 | 27 128 | 214 16,384
H L H L Hj22 2,097,152 | 29 512 | 27 128 | 214 16,384
H L HH L{22 4,194,304 | Disabled Low 29 512 | 218 65,536
H L HH H|2B 8,388,608 | Disabled Low 29 512 | 218 65,536
H H L L L|224 16,777,216 | 23 8|21 2,048 | 218 262,144
H H L L H|25 33,554,432 | 28 g | 2N 2,048 | 218 262,144
H H L H L|22 67,108,864 | 25 32 | 213 8,192 | 220 1,048,576
H H L H H|2Z 134,217,728 | 25 32 | 213 8,192 | 220 1,048,576
H HH L L|22 268,435,456 | 27 128 | 215 32,768 | 222 4,194,304
H HH L H|22 536,870,912 | 27 128 | 215 32,768 | 222 4,194,304
H H H H L|230 1,073,741,824 |29 512 | 217 131,072 | 224 16,777,216
H H H H H|231 2147,483,648 | 29 512 | 217 131,072 | 224 16,777,216
‘—SGS-THOMSON 5/9

/. HICROELECTRONICS

487

Copyrighted By Its Respective Mnufacturer




M54/74HC292/294

FUNCTION TABLE (HC294)

PROGRAMMING FREQUENCY DIVISION
INPUTS Q ™

D c B A BINARY DECIMAL BINARY DECIMAL
L L L L Inhibit Inhibit Inhibit Inhibit
L L L H Inhibit Inhibit Inhibit Inhibit
L L H L 22 4 29 512
L L H H 23 8 29 512
L H L L o4 16 29 512
L H L H 25 32 29 512
L H H L 26 64 29 512
L H H H 27 128 Disabled Low

H L L L 28 256 22 4
H L L H 29 512 23 8
H L H L 210 1,024 24 16
H L H H 2N 2,048 25 32
H H L L 212 4,096 26 64
H H L H 213 8,192 27 128
H H H L 214 16,384 28 256
H H H H 215 32,768 29 512

INPUT AND OUTPUT EQUIVALENT CIRCUIT

(TOTEM POLE OUTPUT)

INPUT AND OUTPUT EQUIVALENT CIRCUIT

(OPEN DRAIN OUTPUT)

INPUT -

OUTPUT
t Pin 7 (Q)
I
R

$-6929

rYee Ve
INPUTO— - - - - : outeuT
\ L.{
x A
| GND [
—
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M54/74HC292-294

DC ELECTRICAL CHARACTERISTICS

Ta=25°C —40t0 85°C | - 55t0125°C
Symbol Parameter Vec | Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
ViH High Level input | 2.0 1.5 — — 1.5 — 1.5 —
Voltage 4.5 3.15 — — 3.15 — 3.15 — v
6.0 4.2 — — |42 — | a2 —
ViL Low Level Input 2.0 —_ — 0.5 - 0.5 — 0.5
i Voltage 4.5 - — 1.35 — 1.35 —_ 135 | V
\ 6.0 — — 1.8 —_ 1.8 - 1.8
| \/ 1
| | vou | High Level Output| 2.0 ! o 19 |20 | = |18 | — |19 | —
Voltage 45| vy —204A |44 |45 — | 44 — |44 — |V
(Q Output) 6.0 | or 59 | 6.0 — |59 — |59 —
* [a5] ViL —40mA |418 (431 | — [413 ]| — [410| —
6.0 -5.2 mA 5.68 | 5.8 —_ 5.63 — 5.60 —
# 4.5 1.0 mA 4.18 | 4.31 — 4.13 - 410 | —
6.0 1.3 mA 568 | 5.8 — | 5863 — |[560 | —
VoL | Low Level Output | 2.0 — 100 0.1 — 0.1 — 101
Voltage 45| Vg 20 xA — |00 |01 — ]o1 — |01 v
6.0 or — 0.0 0.1 — 0.1 — 0.1
* 45| VL 4.0 mA — (017|026 | — |033| — | o040
6.0 5.2 mA —_ 0.18 | 0.26 _ 0.33 — 0.40
# 4.5 1.0 mA — 0.17 | 0.26 — 0.33 — 0.40
6.0 1.3 mA —_ 0.18 | 0.26 — 0.33 —_ 0.40
Iy Input Leakage 6.0 V|=Vcc or GND — —_ +0.1| — +1.0| — | £1.0| sA
Current
Icc Quiescent Supply | 6.0 | V;=Vgc or GND — — 4 — 40 — 80 | uA
I Current
I 2 FOR Q OUTPUT
#: FOR TP OUTPUTS
AC ELECTRICAL CHARACTERISTICS (Vcc =5V, TA=25°C, C| = 15pF, Input t,=t;=6ns)
54HC and 74HC
Symbol Parameter it
Y Min. Typ- Max. Uni
tTLH Qutput Transition Time
tTHL Q OUTPUT 4 8 ns
tTHL Output Transition Time
TP OUTPUTS 29 45 ns
tpLH Propagation Delay Time HC292 58 89 ns
tpHL (CK-Q) HC294 53 81
‘ tPHL Propagation Delay Time HC292 49 75
! ns
3 (CLEAR-Q) HC294 45 69
i fMAX Maximum Clock HC292 28 56
i Frequenc MHz
quency HC294 35 61
N7y SGS-THOMSON 7
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M54/74HC292/294

AC ELECTRICAL CHARACTERISTICS (C =50pF, Input t; =t;=6ns)

Ta = 25°C —401085°C [-55t0125°C
Symbol Parameter Vec| Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
tpLH Output Transition | 2.0 — 30 75 — 95 — 110
tTHL Time 4.5 — 8 15 — 19 — 22 ns
Q OUTPUT 6.0 — 7 13 — 16 — 19
tTHL Output Transition | 2.0 - 132 | 255 — 320 — 385
Time 4.5 —_ 33 51 — 64 - 77 | ns
TP OUTPUT 6.0 — 28 43 — 55 — 65
tpH | Propagation Delay| 2.0 | B="H" — 264 | 500 | — 635 [ — | 750
tpyL | Time 45 — 66 | 100 | — | 127 | — | 150 | ns
(CK-Q)* 6.0 | A=C=D=E="L" — 56 85 — 110 — 127
tpLH Propagation Delay| 2.0 | B="H" — 236 | 455 — 571 —_ 676
tPHL Time 45 _ 59 91 —_ 115 —_ 136 ns
(CK-Q)** 6.0 | A=C=D="L" — s0 | 77| — | 100 | — | 115
tpHL | Propagation Delay| 2.0 — 224 | 425 — 535 — 640
Time 4.5 — 56 85 —_ 107 —_ 128 ns
(CLR-Q)* 6.0 - 48 | 73 | — 92 | — | 109
tpuL | Propagation Delay| 2.0 — 204 | 390 — 490 - 585
Time 4.5 — 51 78 —_ 98 — 117 ns
(CLR-Q)** 6.0 — 43| 67 | — 84 | — 99
fmax | Maximum Clock 2.0 5 13 — 4 — 3.4 —
Frequency* 4.5 25 51 —_ 20 _ 17 — |MHz
6.0 29 60 — 24 — 20 —
fmax | Maximum Clock 2.0 6 14 — 5 — 4.2 —
Frequency** 4.5 32 55 — 26 — 21 — [MHz
6.0 38 65 — 31 — 25 —
tw) | Minimum Pulse 2.0 — 36 | 100 — 125 - 150
tw) | Width CK) 45 — 9| 20| — 25 | — 30 | ns
6.0 — 8 17 — 21 -— 26
twy | Minimum Puise 2.0 . 60 | 150 — 190 — 225
Width CLEAR* 4.5 — 15 30 — 38 — 45 | ns
6.0 — 13 26 — 33 —_ 38
tw) | Minimum Pulse 2.0 — 72 | 175 — 220 — 265
Width CLEAR** 4.5 — 18 35 — 44 — 53 ns
6.0 —_ 15 30 — 37 — 45
trRem | Minimum 2.0 - —_ 25 —_ 30 — 40
Removal Time 4.5 — — 5 — 6 — 8 | ns
CLEAR 6.0 — — 5 — 6 — 7
CiN Input Capacitance — 5 10 —_ 10 —_ 10 | pF
Cpp (*) | Power Dissipation M54/74HC292 — 22 — — — —_ — F
Capacitance MsazaHc2ea | — | 28| — | — | — | — | — |©

This Materia

Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating
current consumption without load.

Average operating current can be obtained by the following equation: lccpn= Cpo - Vce - fin+lcc

* M54/74HC292
** M54/74HC294
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M54/74HC292/294

SWITCHING CHARACTERISTICS TEST WAVEFORM

CLOCK

6ns. éns

CLEAR 0%

s Vee
50% [

10%

Vee
50 /
CLOCK AN )

o 'REM
Q7P === VYOoH
50% /
S _ VoL
'PHL 5-10156
TEST CIRCUIT Icc (Opr.) .
HC292 HC294

-

v v
18 CC 8 (o
—]CLR Qb Ctr

HNO———————cx1 HINO——— ¢k

] CK2 P CK2 Q
—— A A
o] C P2 [« W
S P o
— E P — E

GND GND

5-1054 S -1085
- -‘-

INPUT TRANSITION TIME IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST
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