TOSHIBA

Synchronous Presettable 4-Bit Counter with Output
Register (Multiplexed 3-State Outputs)

TC74HC697 Binary, Asynchronous clear

The TC74HCB97A is a high speed CMOS UP/DOWN
COUNTER fabricated with silicon gate c2M0oSs technology.

It achieves the high speed operation similar to equivalent
LSTTL while maintaining the CMOS low power dissipation.

The TC74HCB97A is a 4-bit binary counter.

It counts on the rising edge of the Counter Clock (CCK)
input when “counter mode” is selected. If the up/down (U/D)
input is held high, the internal counter counts up. Conversely,
if U/D is held low, it counts down. The internal counters out-
put is latched into the output registers on the rising edge of
the Register Clock (RCK} input.

The outputs (QA ~ QD) are selected as either internal
counter or registered outputs by the output select (R/C}
input. When high, the outputs are counter outputs and when
low, they are registered outputs.

The TC74HCB97A is cleared asynchronously.

Two enable (ENP, ENT) inputs and carry (RCO) outputs
are provided to enable cascading of the counters. This facili-
tates easy implementation of n-bit counters without using
external gates.

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

Features

¢ High Speed: fyax = 38MHz(Typ.) at V¢ = BV

¢ Low Power Dissipation: I = 4pA(Max.) at Ta = 25°C

¢ High Noise Immunity: Viyy = Vg = 28% V¢ (Min)

¢ Qutput Drive Capability: 15 LSTTL Loads For QA ~ QH

10 LSTTL Loads For RCO

¢ Symmetrical Output Impedance: Il = g = BmAMIn.)
For QA ~ QH
oul = o, = 4mAMiIn.)
For RCO

* Balanced Propagation Delays: ty, =t

* Wide Operating Voltage Range: Vg (opr) = 2V ~ 6V

¢ Pin and Function Compatible with 74L.S637

TC74HC697AP/AF
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TC74HCE697AP/AF c2mos Logic TC74HC/HCT Series
Truth Table
Inputs Outputs
Function
TCLR | (OAD | ENP | ENT { ccK | UMD (RCK|RT)| & | QA [ QB | QC | CD
X X X X X X X X H 1 7 z Z | High Impedance
L X X X X X X L L L L L L | Counter Clear
H L X X X X L L a b c d | LoadData
I
H H L X X X L L
I
No change No count
H H X H X X L L
i
H H L L H X L L | Countup Count
I
H H L L L X L L | Count down count
I
H X X X 1 X T H L | Nochange No count
X X X X X X T H L E) b’ ¢ d | Load register
X X X X X X H L | Nochange No count
1
X  :Don't Care
Z  :High Impedance
a ~ d: The level of steady state input voltage at inputs A ~ D respectively.
a’ ~ d": The level of steady state outputs at internal counter outputs QA" through QD' respectively.
LOAD CCK CCLR u/D RCK G R/C
[ {2 Js |n |s 2 |n
3
1 (R e Y e
oUTPUT
8 REGISTER —/ ”
DATA =87 BUFFER [— QB
¢ 3 counter (3~-STATE) | 16
— QC
[ ]
— 15
o l— Q0
" |7 9
ENTY ——I
ERF RCO
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C2MOS Logic TC74HC/HCT Series TC74HC697AP/AF
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C?MOS Logic TC74HC/HCT Series
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c2mos Logic TC74HC/HCT Series TC74HC697AP/AF
Absolute Maximum Ratings
Parameter Symbol Value Unit
Supply Voitage Range Veo -05-~7 v
OC Input Voltage Vin <05~V +05 )
DC Quiput Voltage Vour 05~V + 05 v
Input Diode Current Ik 20 mA
Oulput Diode Current lok 20 mA
DC Output Current (RCT) \ 25 A
Q- Qp) out 435
DC Vic/Ground Current loc +5 mA
Power Dissipation Py 500(DIP)*/180(SOIC) mw
Storage Temperature Tstg -65~ 150 °C
Lead Temperature 10sec i 300 °C
*500mW in the range of Ta = -40°C ~ 65°C. From Ta = 65°C t0 85°C a
derating factor of -10mW/°C shall be applied until 300mWw.
Recommended Operating Conditions
Parameter Symbol Value Unit
Supply Voltage Vee 2-6 v
Input Voltage Vi 0-Veo v
Output Voltage Vour 0~Vge v
Operating Temperature Topr -40 ~ 85 °C
0~ 1000(Vgg = 2.0V)
Input Rise and Fall Time L.k 0~500(Vee = 4.5V) ns
0 - 400(Vge = 6.0V)
DC Electrical Characteristics
Ta=25°C Ta = -40 ~ 85°C
Parameter Symbol Test Condition Unit
Vee | Min. Typ. Max. Min. Max.
. 20 15 - - 15 -
High-Level
Vi - 45 315 - - 315 - v
Input Voltage 60 49 B B 42 _
20 - - 05 - 05
o Ve - 5| - - 135 - 135 v
put Yoltag 80 - - 18 - 18
Voo 20 19 20 - 19 -
v Igril lon=-20pA | 45 44 45 - 44 -
HEL 6.0 5.9 6.0 - 59 -
High-Level
Vou lon=-4ma | 45 | 418 431 - 413 - v
Output Voltage RO | \oesomt | 60 | 568 5,80 - 563 -
Q-0 loy=-6mA | 45 418 431 - 413 -
AT loy=-78mA | 60 5.68 5.80 - 563 -
Voo 2.0 - 0.0 01 - 0.1
vy lou=200A | 45 - 0.0 0.1 - 01
R 6.0 - 0.0 01 - 0.1
Low-Level
VoL lon=4mA | 45 - 0.17 0.26 - 0.33 v
Ouiput Voltage RO | nsoma | 60 | - 018 026 - 03
040 loc=6mA | 45 - 0417 026 - 0.33
AT lo=78mA | 6.0 - 0.18 0.26 - 0.33
3-State Output Viy=Vyyorvy _ ~ _
Oft-State Current loz Vyy = Vo 07 GND 60 05 50
Input Leakage Current ™ Vg = Voo 07 GND 6.0 - - .1 - #H.0 HA
Quiescent Supply Current lec Viy = Ve 07 GND 6.0 - - 4.0 - 40.0
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TC74HC697AP/AF C2MOS Logic TC74HC/HCT Series

Timing Requirements (Input t, = t, = 6ns)

Ta =25°C Ta=-40 ~ 85°C
Parameter Symbol | Test Condition Unit

Vie Typ. Limit Limit

Minimum Pulse Width e “ - g fg
W - : -

(CCK. ReK) 6.0 - 13 16
Minimum Pulse Width 20 - 7 %
(TR iy - 45 - 15 19

6.0 - 13 16
Minimum Setup Time . i ig ~ 13500 15:
TS A :
( . ENT. ENP) 6.0 - 13 25
Minimum Setup Time 20 B 50 8
(... 0) s - 45 - 10 13

R 6.0 - 9 1
. } 20 - 100 125

xj'/”[';)"“'“ Selup Time I - 45 - 20 2% ns

6.0 - 17 Al
Minimum Setup Time 20 i 100 125
(CCK ACK) s - 45 - 20 2%

6.0 - 17 21
Minimum Hold Time . . o I ; :
(A8.C.0) 6.0 - 5 5

2.0 - 0 0
Minimum Hold Time t - 45 - 0 0

6.0 - 0 0

20 - 5 5
Minimum Removal Time tem - 45 - 5 5

6.0 - 5 5

20 - 5 4
Clock Frequency f - 45 - 25 20 MHz

6.0 - 29 24

AC Electrical Characteristics (C, = 15pF, V. = 5V, Ta = 25°C)

Parameter Symbol Test Condition Min. Typ. Max. Unit
Output Transition Time trin
- - 4 8
) L
Propagation Delay Time toun
- - 4 41 ns
(CCK-RTD) L 2
Propagation Delay Time bk B _ 13 23
(ENT-RCO) e
Propagation Delay Time ton
- - 2 38
(CTTR-RCD) oy 3
Maximum Clock Frequency fmax - 25 38 - MHz
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c2Mos Logic TC74HC/HCT Series TC74HC697AP/AF
AC Electrical Characteristics (C, = 50pF, Input t, = t, = 6ns)
Ta=25°C Ta = -40 ~ 85°C .
Parameter Symbol Test Condition Unit
CL | Vg Min. Typ. Max Min. Max.
Output Transition Time bren ~ 50 ig - 275 ?g i :g
@ e 60 - 6 10 - 13
Output Transition Time trn _ 50 ig - 3: Zg - ?g
(FC0) i 60 - 7 13 - 16
20 - 90 195 - 245
50 45 - 26 39 - 49
Propagation Delay Time ouw _ 6.0 - 19 33 - 42
(CCK-Qy | 20 - 103 235 - 2%
pHL 150 | 45 - 31 47 - 59
6.0 - 23 40 - 50
20 - 82 180 - 225
botH 50 45 - 24 36 - 45
Propagation Delay Time _ 6.0 - 18 31 - 38
(RCK-Q) 20 - 95 220 - 275
7S 150 | 45 - 29 44 - 55
6.0 - 22 25 - 47
20 - 60 145 - 180
oo 0 | 45 | - 19 2 - %
Propagation Delay Time - 6.0 - 14 25 - 31
(R/T-0) 20 - 73 185 - 230
loHL 150 | 45 - 2 37 - 46
6.0 - 18 kil - 39
ns
20 - 89 195 - 245
50 45 - 26 39 - 49
Propagation Delay Time \ ~ 6.0 - 20 33 - 42
(CTR-0) et 20 - 102 235 - 265
150 45 - kil 47 - 59
6.0 - 24 40 - 50
Propagation Delay Time oL B 50 ig N 13018 24375 B 25%5
(CCK-RTD) ot 50 - 2 40 - 50
Propagation Delay Time otk _ 50 ig - ?g 12375 _ 1310
(ERT-RCD) lori 60 - 14 3 - 2
Propagation Delay Time | 50 ig - gg 24240 - 25755
TTIR. H - - - -
( RCO) ? 6.0 - 23 37 - 47
20 - 45 115 - 145
50 45 - 15 23 - 29
Output Enable Time toz1 R-1KQ 6.0 - 12 20 - 25
G-0) tozn t 20 - 58 155 - 195
150 45 - 20 3 - 39
6.0 - 16 26 - 33
. : 20 - 32 15 - 145
Cylput Disaole Time bz R=TkQ 50 | 45 - 17 3 - 29
&0 tonz 60 - 14 2 - P
20 5 1 - 4 -
Maximum Clock Frequency fmax - 50 45 25 38 - 20 -
6.0 29 52 - 24 -
Input Capacitance Cin - - 5 10 - 10
Qutput Capacitance Cour - - 13 - - - pF
Power Dissipalion Capacitance Cepl(1) - - 72 - - -

Note (1)  Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumpticn without load.

Average operating current can be obtained by the equation:

lecionn = Cep ¢ Voo * fin + lcc
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TC74HC697AP/AF C2MOS Logic TC74HC/HCT Series

Notes
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