HIGH-SPEED TYPES SN54HC292, SN54HC294, SN74HC292, SN74HC294
CMOS LOGIC PROGRAMMABLE FREQUENCY DIVIDERS/DIGITAL TIMERS

D2804, MARCH 1984

® Count Divider Chain

® Digitally Programmable from 22 to 231 for
*HC292 or 215 for ‘HC294

SN5A4HC292 . . . J PACKAGE
SN74HC292 . . . J OR N PACKAGE

(TOP VIEW)

8 [v Wis[d vee
® Usable Frequency Range from DC to €2 ¢
30 MHz TP1 [Js  w[dD
CLK1 TP3
Easily Expandable K2 E‘; :3% NG
Applications 2 s 1JJCIR
Frequency Division af]r A
GND (s o] NC

Digital Timing

® Package Options Include Both Plastic and
Ceramic Chip Carviers in Addition to Plastic

SN54HC292 . . . FH OR FK PACKAGE
SN74HC292 . . . FH OR FN PACKAGE

and Ceramic DIPs (TOP VEIW)
® Dependable Texas Instruments Quality and 03 »
Reliability wmz>0
e =
description TP1[)a 18] D w
These are programmable frequency CL:& : 1; L? a
dividers/digital timers whose count modulo is ck2 17 15 nC [osd
under digital control of the inputs provided. TP2{]8 14} CLR o
Both types feature an active-low clear input to S cam -
initialize the state of all flip-flops. To facilitate cggyg< g
incoming inspection, test points are provided G
(TP1, TP2, and TP3 on the ‘HC292 and TP on Q
the 'HC294). These test points are not intended s~§‘:‘:€;‘§:94 " 6’“":‘;:23:65 g
to drive system loads. Both types feature two s o
clock inputs; either one may be used for clock (TOP VIEW)
gating. (See the function table.) s [y Uhs[d vec
A brief look at the digital timing capabilities of - E§ :j% c 5
the ‘HC292 will show that with a 1-MHz input cki (s ssine
frequency, programming for 210 will give a ck2 s 12fne
period of 1.024 ms, and 220 will give a period ne(Js 11 IR
of 1.05 sec, 226 will give a period of 1.12 min, afl> oldnC
and 231 will give a period of 35.79 min. GND | |8 9] NC
These devices are easily cascadable giving
limitless possibilities to timing delays that can be ::;’::g;g: :: g: :: ::gi:g:
achieved. (TOP VIEW)
The SN54HC292 and SN54HC294 are o3
characterized for operation over the full military
temperature range of —55°C to 125°C. The 3 2 12019
SN74HC292 and SN74HC294 are characterized TPa 18D
for operation from —40°C to 85°C. cukils 17 NC
NCH & 16} NC
cikz2fl7 15{] NC
NCll8 14[j CLR
U
goouL
zzzz
NC —No internal connection
PRODUCT PREVIEW N Copyright © 1984, Texas Instruments Incorporated
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TYPES SN54HC292, SN54HC294, SN74HC292, SN74HC294
PROGRAMMABLE FREQUENCY DIVIDERS/DIGITAL TIMERS

‘HC292, "HC294 FUNCTION TABLE

CLEAR | CLK 1 | CLK 2 | Q OUTPUT MODE
L X X Cleared to L
H 1 L Count
H L t Count
H H X Inhibit
H X H inhibit

operation

The logic diagram shows that the count modulo is controlled by an X/Y decoder connected to the mode-
control inputs of several flip-flops. These flip-flops with mode controls each have a “‘D”* input connected
to the parallel clock line and a ' T** input driven by the preceding stage. The paralle! clock frequency is
always the input frequency divided by four.

Sl SM3IATHd 19NAaoyd

The X/Y decoder output selected by the programming inputs goes low. While a mode control is low, the
D" input of that flip-fiop is enabled, and the signal from the parallel clock line (fih, + 4)is passed to the
“T" input of the following stage. All the other mode controls are high enabling the "' T*’ inputs and causing
each flip-flop in turn to divide by two.
PARALLEL CLOCK —
v ,[* ACTIVE-LOW CLEAR
3D R
OUTPUT OF
PRECEDING TO TOGGLE
STAGE —p—0P> 2T ——— INPUT OF
NEXT STAGE
FROM M2
X/Y
CODER
logic symbols
‘HC292 ‘HC294
iR LR} ] *+ l:_f?‘_]
an CL—R (")E R 2
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4in-0f rre2 & 1p2 CLK2——_ - e —=_1p
—n=1] [TP3) iLTPS -t+In=0] !
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A 0
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©hal [l 33 PO | S/ SN ¢.s) % (fo72m
L3 o= 2n {14} -
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Pin numbers shown are for J and N packages.

o, 384
512 TExAs ‘Q"
INSTRUMENTS
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TYPES SN54HC292, SN74HC292
PROGRAMMABLE FREQUENCY DIVIDERS/DIGITAL TIMERS

'HC292 logic diagram {positive logic}

H PRODUCT PREVIEWS
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Pin numbers shown are for J and N packages.
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TYPES SN54HC294, SN74HC294
PROGRAMMABLE FREQUENCY DIVIDERS/DIGITAL TIMERS

‘HC294 logic diagram (positive logic}
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Pin numbers shown are for J and N packages.
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TYPES SN54HC292, SN74HC292
PROGRAMMABLE FREQUENCY DIVIDERS/DIGITAL TIMERS

‘HC292 FUNCTION TABLE

PROGRAMMING

FREQUENCY DIVISION

PRODUCT PREVIEWS

52

INPUTS Qa TP1 P2 T3
E DC B A BINARY DECIMAL | BINARY DECIMAL |BINARY DECIMAL | BINARY DECIMAL
L L L L L Inhibit Inhibit Inhibit Inhibit fnhibit Inhibit Inhibit inhibit
L L L LH \nhibit Inhibit | Inhibit Inhibit | Inhibit \nhibit | Inhibit inhibit
L L L H L 22 4| 20 512 217 131,072 224 16,777,216
L L L HH 23 8 29 512 217 131,072 224 16,777,216
L L H L L 24 16 29 512 217 131,072 224 16,777,216
L L HLH 25 32 29 512 217 131,072 | 224 16,777,216
L L HH L bl 64 29 512 217 131,072 224 16,777,216
L L H H H 27 128| 28 512 | 217 131,072 | 224 16,777,216
L H L L L 28 286 | 29 512 | 217 131,072 | 22 4
L H L L H 29 512 29 512 | 217 131,072 | 22 4
L H L HL 210 1,024 | 29 512 | 217 131,072 24 16
L H L HH 211 2048 | 29 512 | 217 131072 | 24 16
L H H L L 212 4,006 22 512 217 131,072 26 64
L H H L H 213 8192 | 29 512 | 217 131072 | 28 64
L HHHL 214 16,384 29 512 Disabled Low 28 256
L HHHH 215 32,768 29 512 Disabled Low 28 256
H L L L L 216 65,536 | 29 512 | 23 g| 210 1,024
H L L L H 217 131,072 29 512 23 8 210 1,024
H L L H L 218 262,144 29 512 25 32 212 4,006
H L L HH 219 524,288 | 29 512 | 28 32| 212 4,096
H L HL L 220 1,048,576 29 512 [ 27 128 214 16,384
H L H t H 221 2,097,162 29 512 | 27 128 | 214 16,384
H L H H L 222 4,194,304 Disabled Low 29 512 216 65,536
H L HHH 223 8,388,608 Disabled Low 29 512 216 65,536
H H L L L 224 16,777,216 | 23 g | 21 2048 | 218 262,144
H H L L H 225 33,554,432 23 g| 2 2,048 | 28 262,144
H H L H L 226 67,108,864 | 25 32| 213 8192 | 220 1,048,576
H H L HH 227 134,217,728 | 25 32 213 8,192 | 220 1,048,576
H H HL L 228 268,435,456 | 27 128 | 215 32,768 | 222 4,194,304
H H H L H 229 536,870,912 27 128 218 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 HHH 231 2,147,483 648 29 512 217 131,072 | 224 16,777,216

maximum ratings,

recommended operating conditions, and electrical characteristics
See Table IV, page 2-10.
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TYPES SN54HC294, SN74HC294
PROGRAMMABLE FREQUENCY DIVIDERS/DIGITAL TIMERS

SIN SM3IIAIYd 1ONaoyd

“HC294 FUNCTION TABLE

FREQUENCY DIVISION
PROGRAMMING 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 24 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 2 16
H L H H 211 2,048 25 32
H H L L 212 4,096 2% 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

See Table IV, page 2-10.

maximum ratings, recommended operating conditions,

and electrical characteristics
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