TC74HC690AP/AF-TC74HC691AP/AF
TC74HC692AP/AF-TC74HC693AP/AF

SYNCHRONOUS PRESETTABLE 4-BIT COUNTER WITH QUTPUT REGISTER

(MULTIPLEXED 3-STATE QUTPUTS)

TC74HC690AP/AF DECADE, ASYNCHRONOUS CLEAR
TC74HC691AP/AF BINARY, ASYNCHRONOUS CLEAR
TC74HC692AP/AF DECADE, SYNCHRONQUS CLEAR
TC74HC693AP/AF BINARY, SYNCHRONOUS CLEAR

The TCTAHCE90A-6934A is a high speed CMOS COUNTER/
REGISTER [abricated with silicon gate C*MOS technology.

They achieve the high speed operation similar to
equivalent LSTTL while maintaining the CMOS low power
dissipation.

690A /692A are BCD DECADE COUNTER, 691A/693A
are 4-BIT BINARY COUNTER, these devices have
registers respectively.

If the LOAD input (LOAD) is held low, DATA input (A-
D) are loaded in internal counter on the positive edge of
the counter clock input (CCK). In counter mode, the
internal counter counts up on the positive edge of counter
clock. Counter clear input (CCLR) is active low. The
counter clear function of the 692A/693A is synchronous to
CCK, while the 690A/691A are cleared asynchronously.

The internal counter’s outputs are stored in the output
register on the positive edge of register clock (RCK).
Register clear (RCLR) is active low. The register clear
function of the 692A/693A is synchronous to RCK, while
the 690A/691A are cleared asynchronously. At this point,
internal counter outputs do not change. The outputs (QA-
QD) are selected from the internal counter outputs or
register outputs by output select (R/C).

Two enable inputs(ENT and ENP) and carry output(R
CO) are provided to enable easy cascading of counters
without using external gate.

All inputs are equipped with protection circuits against
static discharge or transient excess voltage.

FEATURES:

* High Speed -+ sre e ceeseersonmen e fuax=63MHe(Typ.)at VeV

+ Low Power Dissipation seseeereeseeees lcc=4 1 A{(Max.)at Ta=25C

« High Noise Immunity «rooreereereneses W= Wi, =28% Vec(Min.)

*» Qutput Drive Capability ++++-++»<>==*+ 13 LSTTL Loads For QA~QD
10 LSTTL Loads For RCO

* Symmetrical Output Impedance -+ I Tonl=loL=6mA(Min.)
For QA~QH
| tont] =loL=4mA(Min.)
For RCO

» Balanced Propaation Delays ===***** toLu* tpnL

* Wide Operating Voltage Range =+ Vee(opr)=2V~6V
¢ Pin and Function Compatible with 741L.5690~693
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IEC LOGIC SYMBOL
TC74HC690A TC74HCG91A
[ q—f}- ENZZ  MUX [ f) ENZ3  MUX
RIC ﬁtcm RIC s
RCLR G35 RCLR R
rek L—ben ack e
o | CTROWT (1, | CTROIVE
TOLR R6 CCLR iy~ re
LOAD MI[LOAD] LOAD - M1[LOAD]
M2[COUNT] M2[COUNT]
ENT ﬁ;) 63 et | 2p<2 peo ent 46 scr=tbfzze | 2p— aco
ENP 4 ene Idoy
cck 2—besmat cck &b esizaar
A QT 1) MRTTE] 8 oy a Dty [ WRZPTEL OO o,
B LL—: 7 —-Ll:: a8 e L; Y ‘—(-71:6 a8
c 8— 1 jﬁ ac c & 0 jl‘ll ac
o & 3 ap p & 3 o
TC74HC692A TC74HCG693A
[ q—fh ENB  MUX [ L:_':’L ENz3  MUX
i $den ric e
RCLR %Lh 11R1 RCLR %lh-
rek L—bey rex <2
o | CTRBIVTG . | CTROVE
oA 5R6 TCLR 44~ ke
LOAD M1[LOAD] 04D MI[LOAD]
M2{COUNT] L —{m2[couNT]
ENT- ,; 63 cr=e{zz2 | 2|8 geo eny LU L 09 peo
ENe Sl—at ene
ceK 51234+ cex )
a 8 150 1) 110‘221w‘_£1_32 QA A & (8 4a
8 -Q—: ¢ --5-7116 a8 8 A 7 4-71'6 ae
c 8 0 jﬁ' ac c f— 3 ﬁ' ac
o & s ‘ ap o & % ap
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INPUTS
690A/691A | 692A/693A OuTPUTS FUNCTION

TCLA | LOAD | ENP | ENT | RCLR | CCK | RCK [CCK [RCK [R/C ] G QA [ QB jQC [ CD

X | X | X[ X X} x| XX | X} X]|H z 2z 3 Z |HiGH IMPEDANCE
LI X | xI x| x| xix|flx|L]e]L L |COUNTER CLEAR
H L x| x| x| | X| S| x| L]L}a b d |LOAD DATA

H | H LI X | XS x|jsrjxpe}L NO CHANGE COUNT DISABLE
HIHlIx] Ul xisrIxli sy xjL|tL NO CHANGE
HIH|HIH] X[ X]J5| XL} L ]|COUNTUP COUNT UP

H X X { X! x i1l x| 1T X L L |NOCHANGE NO COUNT

X I x| x| x| o] x| X x| f£tH [ T S L L |REGISTER CLEAR
X x| x| x|[H[X]| S| X] T]|H L|a b |e | ¢ |LOAD REGISTER
X [ x 1 x| x4 x ! x{ T[] x| L|[H]|] L |[NOCHANGE NO CHANGE

X : DON'T CARE

Z :High Impedance

a ~ d : The level of steady state input voitage at inputs A ~ D respectively.

8’ ~ d’ :The level of internal counter outputs respectively,before the most recent postive edge of the register clock.
HC690A/692A ; RCO=QA - QD+ ENT

HC631A/693A ; RCO=0A+QB-QC+QD - ENT

cCK
LOAD CCLR RCK  RCLR G R/C
13[ 2| 1| ] | (] | 1z| 11[
3 8
A ‘ ad
\| 8T OUTPUT o
4 REGISTER 7
B BUFFER RPN
DATA 4-BIT (3-STATE)
6] COUNTER 16
C = —--QC
6 16
p & N\ AL
| V]
7] W] W
ENP | L RCO
ENT  ermeme——
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TIMING CHART (TC74HC690A/692A ; DECADE COUNTER)

DATA
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TIMING CHART (TC74HC691A/693A ; BINARY COUNTER)
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SYSTEM DIAGRAM

TC74HC690A/TC74HCE92A
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SYSTEM DIAGRAM

TC74HCE91A/TCI4HCESIA
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ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~17 \'% «500mW in the range of Ta=
0.5 — —40°C~ 65°C. From Ta=65°C
DC Input Voltage Vi 0.5 ~Vee +0-5 v to 85°C a derating factor of
DC Output Voltage Vour =0.5 ~V+0.5 v ~10mW/°C shall be applied
Input Diode Current I +20 mA until 300mW.
Output Diode Current Ik +20 mA
RCO =+
DC Output Current EQFQL) Lour igg mA
DC V./Ground Current Iec +75 mA
Power Dissipation B 500(DIP)«/180(SOICY mW
Storage Temperature Tstg —65 ~150 T
Lead Temperature 10sec Ty 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vo 2~6 v
Input Voltage Vin 0~ Ve v
Output Voltage Vour 0~ Ve A\
Operating Temperature Topr —40 ~ 85 T
0 ~ 1000(Vx=2.0V)
Input Rise and Fall Time | tr, tr 0~ 500(Vc=4.5V) ns
0 ~ 400(V=6.0V)
DC ELECTRICAL CHARACTERISTICS
. Ta=25°C Ta=-40 ~85°C
PARAMETER |SYMBOL TEST CONDITION Ve [ MIN. [ TYP. [MAX.| MIN. [MAX. UNIT
. 2.0 1.5 - - 1.5 -
High-Level . y .
Vin 45| 3.15| - - 315 | - v
Input Voltage 6.0 42 _ _ 42 _
2.0 - - 0.5 - 0.5
Low—Level .
; Vi, 45| - - .35 | - .35 | V
Input Voltage 6.0 _ _ Ls _ 18
Ve 2.0 1.9 2.0 - 1.9 -
V‘N Iy =—20uA| 4.5 4.4 4,5 - 4.4 -
Horvp, _ _
High-Level . 6.0 5.9 6.0 5.9
Voy o =—4 mAj} 4.5 4.18 4,31 - 4,13 - v
Output Voltage RCO ltqi=-5.2mAl 6.0 | 568 | 5.80 | - | 563 | -
Qu~Q Iy =—6 mA| 45 4.18 4,31 - 4.31 -
A" Mgy =-7.8mA} 6.0 | 568 | 58 | - 5.63 | -
Vi = 2.0 - 0.0 0.1 - 0.1
o s (R
Low~Level v, Ta=d mA [ 45| = | 0.17] 0.2 033 V
oL - . . . - .
Output Voltage RCO | 1q=5.2mA |60 | - | 018 026 | - | 0.33
Q.~Q [o=6 mA | 4.5 - 0.17 0. 26 - 0.33
ST ; A vH l(L=v7.8mA 6.0 - 0.18 | 0.26 | — 0.33
—State Qutput Vix =V or Vi, _ _ —
Off-State Current | & Vour =Voc or GND 6.0 *0.5 *5.0 A
Input Leakage Current In Vix =Vee or GND 6.0 - - +0.1 - .o *
Quiescent Supply Current Ic Vin =Vcc or GND 6.0 - - 4.0 - 40.0
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TIMING REQUIREMENTS(Input tr=t;=6ns)

A - Ta=25"C Ta=-40 ~85°C
PARAMETER SYMBOL{ TEST CONDITION Vee TYE LIMTT TIMTT UNIT
Minimum Pulse Width | twat 422 - 75 ‘1’2
(CK) byt ' o
6.0 - 12 15
Minimum Pulse Width | ig - 'l’g ‘1’3
* . .
(CCLR,RCLR) 6.0 - 12 15
Minimum Set~up Time ¢ ig : lgg lgg
* K 8 .
(CCLR,RCLR) 6.0 _ 16 20
Minimum Set—up Time ¢ ig - lgg lgg
AN s .
(LOAD,ENT,ENP) 6.0 _ 24 25 i
Minimum Set—up Time 2.0 : 125 155
(A.B,C.D) ts 4.5 25 31
o 6.0 - 20 25
Minimum Set—up Time ¢ ig : lgg 12?
— S .
(CCK-RCK) 60| - 20 25
2.0 - 0 0
Minimum Hold Time th 4.5 - 0 0
6.0 = 0 0
2.0 - 50 65
Minimum Removal Time trem 4.5 - 10 13
* 6.0 - 8 10
2.0 - 4 3.5
Clock Frequency f 4.5 - 929 18 MH:z
6.0 - 26 21
AC ELECTRICAL CHARACTERISTICS(CL =16pF,Vec=5V,Ta=25C)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. |UNIT
Output Transition Time tTLH _ 4 8
(RCO) ml
Propagation Delay Time | t,y _
(CCK-RCO) | toy. 18 32
Propagation Delay Time | toy _ 8 5 ns
(ENT-RCO) toH, .
Prop?%at\o_nﬁ Izti{ago'l;lrfe Lot _ 19 34
Maximum Clock Frequency | fuax 24 63 - MHz

*: for TCT4HC690A/691A only
x* ; for TC74HC692A/693A only
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AC ELECTRICAL CHARACTERISTICS(C,=50pF, Iinput t,=t;=6ns)

TEST Ta=25°C Ta=-40 ~85°C
PARAMETER  |SYMBOL| 0 oNp 110N [CL | Ver | MIN. [ TYP. [MAX. | MIN. [MAX. |0
Output Transition Time tTLH 2.0 - 25 60 B 75
50 | 45| - 7 12 | - 15
Q) tTHL
6.0 - 6 10 - 13
QOutput Transition Time t TLH 2.0 B 30 75 i 9%
(RCO) fHL 50 | 4.5 8 15 - 19
6.0 - 7 13 - 16
2.0 - 84 215 - 270
50 | 4.5 - 27 43 - 54
Propagation Delay Time | tpiH 6.0 - 22 34 - 43
(CCK-Q) tpHL 2.0 - 99 255 - 320
150 | 4.5 = 32 51 - 64
6.0 - 26 4] - 51
2.0 - 84 215 - 270
50 | 4.5 - 28 43 - 54
Propagation Delay Time | tpLH 6.0 - 22 34 - 43
(RCK-Q) tpHL 2.0 - 99 255 - 320
150 | 4.5 - 33 51 - 64
6.0 - 26 41 - 51
2.0 - 63 170 - 215
50 | 4.5 - 21 34 - 43
Propagation Delay Time | tpiu 6.0 - 17 27 - 34
(R/C-Q) tpHL 2.0 - 78 210 - 265
- 150 | 4.5 = 26 42 - 53 ns
6.0 - 21 34 - 42
2.0 - 93 250 - 315
50 | 4.5 - 31 50 - 63
Propagation Delay Time torL 6.0 - 25 40 - 50
(CCLR-Q)* P 2.0 | - 108 290 - 365
150 | 4.5 - 36 58 - 73
6.0 - 29 46 - 58
2.0 = 90 250 - 315
50 | 4.5 - 30 50 - 63
Propagation Delay Time - 6.0 - 24 40 - 50
(RCLE-Q)* 2.0 - 105 290 - 365
150 | 4.5 - 35 58 - 73
6.0 - 28 46 - 58
Propagation Delay Time | tpLH 50 ig _ ;g lg? - Zig
— t *
(CCK—-RCO) pHL 6.0 _ 19 30 - 37
Propagation Delay Time | tpLH 50 i g : :l;g ?g : lgg
ENT-R .
( €0 toHL 6.0 | - 10 15 | - 19
Propagation Delay Time 2.0 : 75 195 : 245
(CCLR-RCO)* tpHL 50 | 4.5 25 39 49
6.0 ~ 20 31 - 39

*: for TCTAHC690A/691A only
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AC ELECTRICAL CHARACTERISTICS(CL =60pF,Input tr=t;=6ns)

TEST Ta=25C Ta=—40 ~85°C
PARAMETER | SYMBOL| ooNp1TION [ CL | Vo TYP. MIN. [MAX. |0 UT
2.0 48 - 150
50 | 4.5 16 - 30
Output Enable time tpzL _ 6. 0 13 - 24
(G-Q) t | L TR 2.0 63 =1 200
150 | 4.5 21 - 40 ns
6.0 17 - 32
. . 2.0 34 - 180
Output Disable time tolz RL =1kQ 50 | 45 18 _ 36
(G-Q) toz 6.0 14 - 29
2.0 17 3.5 -
Maximum Ciock Frequency | fwmax 50 | 4.5 52 18 - |MHz
6.0 65 21 -
Input Capacitance Cin 5 - 10
Output Capacitance Cocr 13 - - pF
Power Dissipation Capacitance | Cpp(1) 63 - -

Note(l) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the

operating current consumption without load.
Average operating current can be obtained by the equation:

Iccew=Cm *Va *fn +1c
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