TOSHIBA

TC74HC697AP/AF

TOSHIBA CMOS DIGITAL INTEGRATED CIRCUIT SILICON MONOLITHIC

TC74HC697AP, TC74HC697AF

SYNCHRONOUS PRESETTABLE 4 -BIT BINARY UP/DOWN COUNTER WITH OUTPUT REGISTER

( MULTIPLEXED 3 - STATE OUTPUTS)

The TC74HC697A is high speed CMOS UP / DOWN

COUNTERS fabricated with silicon gate C2MOS technology.
It achieve the high speed operation similar to equivalent
LSTTL while maintaining the CMOS low power dissipation.
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 outputs are 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.

Two enable (ENP, ENT ) inputs and a carry (RCO ) output are
provided to enable cascading of the counters.

This facilitates easy implementation of n - bit counters

P (DIP20-P-300-2.54A)
Weight : 1.30g (Typ.)

20 -

L

1

F (SOP20-P-300-1.27)
Weight : 0.22g (Typ.)

PIN ASSIGNMENT

without using external gates. — \
All inputs are equipped with protection circuits against static U/D 1 [ ]20 Vee
discharge or transient excess voltage. CCK 2 [ ] 19 RCO
FEATURES : A3 18 QA
o High Speed:eseeerserseemecssemencrncns fmax = 38MHz (typ.) B 4 [ ] 17 QB
L at Ve =5V c 5 116 Qc
o Low Power Dissipation --::seeeee lcc =4xA(Max.) at Ta=25°C
o High Noise Immunity-s e Vi = Vil = 28% Vec (Min.) D 6 [ ]15 QD
e Output Drive Capability---------- 15 LSTTL Loads ENP 7 [ ] 14 ENT
For QA~QD —
10 LSTTL Loads For RCO CCR 8 | ]13 LOAD
o Symmetrical Output Impedance-| lor | =loL=6mA (Min.) RCK 9 ] ]12 G
For QA ~ QD -
[ Ton | =loL=4mA (Min.) GND 10 ]11 R/C
For RCO
TOP VIEW
¢ Balanced Propagation Delays ---tpin=tpHL ( )
o Wide Operating Voltage Range---V¢g (opr.) =2V~6V
¢ Pin and Function Compatible with 74LS697
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TOSHIBA TC74HC697AP/AF

IEC LOGIC SYMBOL

=
N

G an ] EN24 MUX
R/C DN FT
RCK 0) by
R ((13) %RDMG
LOAD M1[LOAD]
M2[COUNT]
= (1)
u/D M3[UP]
t M4[DOWN]

=
S

(19 wFA
ENT G5 3,5CT = 15-222|22,23)~—= RCO
ENP 2N Gg 45CT-qv23
CCK >C7
23,56+
2,4,5,6-
£3) | 811D [21B>,] (18)
A () 17D[1] 82176 17) gA
B G) ] [2] L~ OB
¢ @ [4] i3 QC
b = [8] —— QD
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TOSHIBA TC74HC697AP/AF

TRUTH TABLE

INPUTS OUTPUTS

CCIR |LOAD| ENP | ENT | CcK |U/D | RCK JR/C| G | QA | QB | oc | ap FUNCTION
X | x| x| x| x| x| x| x|H]|z ]| z | z | z |HGHINPEDANCE
L x | x| x| x| x| x|t L L L L L |CLEAR COUNTER
H L x| x| F | x| x L L a b < d |LOAD COUNTER
HIH|H]| X | F | x| X L L
Rl R [ x [n | F x| x|t —NO CHANGE NO COUNT
H|H|L L F e | x|t L |COUNT up COUNT
H|H|L Ll Flo | x|t L |COUNT DOWN COUNT
H| X | x| x || x| x |1 L |NO CHANGE NO COUNT
X | x| x| x| x| x| f|H|L]a]|b | c | d |LOADREGISTER
X | x | x | x [ x| x| L] H | L |NOCHANGE NO COUNT

X: Don't Care

Z : High Impedance

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

a'~d’ : The level of steady atate outputs at internal counter outputs QA’ through QD’ respectively.

BLOCK DIAGRAM

LOAD CCKCCLRU/D RCK G R/C
l13 |2 |8 |1 |9 |12 |11
, 3 18
A = —N  4-BIT :> — QA
4 L /| REGISTER OUTPUT | _
B —H B BUFFER — QB
DATA < 4—BIT (3— STATE)
c 5l COUNTER > 116 Qc
1417 |19
E TQ
ENP RCO
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TC74HC697AP/AF

TIMING CHART
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TOSHIBA TC74HC697AP/AF

SYSTEM DIAGRAM

G -4 P—>P>
R/IC —9l>°—gn>—>
RCK — >o——
CCIR — D>
CCK —2{>o—d>
45 s £
6 R
_ AL D Q D Q
5 ek Q| $Hek
A2pe—Db— ]
y * &
g#ﬁj " Gl I
NI M I THE SAME ¢
| #3 | edck Q@ | #Hek i L7
' AS ABOVE I QB
| b e = = a4
o
Do—d 4
B —4Do D$¢6 45
£ &
" oy I 7
0 ._EK%_ ’_EKQ | THE SAME 4
’ | As aove M QC
| FY R —— 4
¢4 ’
Do— 4|
C 5o D$¢6 45
* &
" oy I 7
ST 2010 ° | THE SAME
| HCK QM HCK 1 15
' ! AS ABOVE T QD
D _6 Do—d1
46
o—¢ 1
[ o2 #2
U/D—1|>° 4>—_‘D_>¢3 ._[>°_c{>L RCO
= 4
. H ¢
ENP L e =] h
LOAD %_—Do—g—»g% |_|
ENT 14>

5 2001-05-17



TOSHIBA TC74HC697AP/AF

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT +500mW in the range of Ta=
Supply Voltage Range Ve —0.5~7 \ —40°C~65°C. From Ta=65°C
DC Input Voltage Vi —0.5~Vcc+0.5 v to 1ng%f°ge§§;i?% efagf)%liigg
DC Output Voltage Vour —0.5~V+0.5 \Y} until 300mW.

Input Diode Current Ik 20 mA
Output Diode Current lok +20 mA
DC Output Current%QiE%D) lout i%g mA
DC V¢¢/ Ground Current lec t75 mA
Power Dissipation Po 500 (DIP)* /180 (SOP) mwW
Storage Temperature Tstg —65~150 °C

RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Ve 2~6 Y
Input Voltage Vin 0~Vc Y
Output Voltage Vour 0~V Y
Operating Temperature Topr —40~85 °C
Input Rise and Fall Time tr, tf 0~ 500(Vcc=4.5V) ns

0~ 400(Vcc=6.0V)
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TOSHIBA TC74HC697AP/AF

DC ELECTRICAL CHARACTERISTICS

Ta=25°C Ta =-40~85°C
PARAMETER SYMBOL TEST CONDITION \(/\% VIN. T TP T viax | MiN. | MAX UNIT
. 2.0 1.50 - - 1.50 -
High - Level _ _ —
Input Voltage Vin gg 2;8 _ _ 131;8 _ v
2.0 — — 0.50 — 0.50
Low - Level _ _ _
HEEEIEEIE
V= 2019 |20 19
Visorvi |17 2R 1 89| S5 | 6o 53
High - Level v —_ v
Output Voltage o RCO |12 "2 ma | 60| 568 | 530 563
Qa~Q lon=—6 mMmA | 45| 4.18 | 4.31 4.13 —
AT RHlloy=—7.8mA | 6.0 | 568 | 580 | — 563 | —
Vi = 20 — {00 [01 | — |01
O el 1 R A
Low - Level
Voo === |lo=4 mA 45 017 | 026 | — [ o033 | V
Output Voltage RCO |10 =52mA | 60 018 | 026 | — | 033
Qa~Q lo.=6 mMA 4.5 0.17 | 0.26 - 0.33
AT RH o =7.8mA 60| — 0.18 | 0.26 | — 0.33
3 - State Output Vin=VigorV,. 4.5 _ _ _
Off - State Current loz Vour = Ve or GND 6.0 0.5 5.0 A
Input Leakage Current Iin Vin=Vccor GND 6.0 - - 0.1 - 1.0
Quiescent Supply Current lce Vin=Vccor GND 6.0 - - 4.0 - 40.0
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TOSHIBA TC74HC697AP/AF

TIMING REQUIREMENTS (Input t,=t;=6ns)

Ta=25°C Ta =-40~85°C

PARAMETER SYMBOL TEST CONDITION Ve ) VP LIMIT LIMIT UNIT
Minimum Pulse Width tw ig _ zg ?3
(CCK, RCK) twir) 6.0 — 13 16
Minimum Pulse Width t ig _ zg ?g

W(L) -
(CCLR) 6.0 — 13 16
Minimum Set—up Time ¢ ig — 133 1gg
(LOAD, ENT, ENP) * 6.0 — 13 32
Minimum Set—up Time t ig _ E1;8 ?g
(A, B, C, D) ; 6.0 — 9 11
Minimum Set—up Time t 121(5] - 198 1%-2
(U/D) ® 6.0 — 17 21
Minimum Set—up Time t 31(5] _ 1(2)8 15? ns

(CCK—RCK) : 6.0 — 17 21
Minimum Hold Time 2.0 _ 2 2
t, 4.5 5 5
2.0 — 0 0
Minimum Hold Time th 4.5 - 0 0
6.0 — 0 0
2.0 - 5 5
Minimum Removal Time trem 4.5 - 5 5
6.0 — 5 5
2.0 — 5 4

Clock Frequency f 4.5 - 25 20 MHz
6.0 — 29 24

AC ELECTRICAL CHARACTERISTICS ( C, = 15pF, Vcc =5V, Ta=25°C, Input t,=t;=6ns)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Output Transition Time trn _ 4 8
(RCO) TraL
Propagation Delay Time toLn _ 24 a1
(CCK—RCO) TonL
ns
Propagation Delay Time town _ 13 23
(ENT—RCO) TonL
Propagation Delay Time t _ 23 38
(CCLR—RCO) Lt
Maximum Clock Frequency | fyax 25 38 — MHz
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TOSHIBA TC74HC697AP/AF

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

TEST Ta=257C Ta=—40-85°C

PARAMETER SYMBOL | cONDITION[CL (pF]Vec (V)| MIN. | TYP. | MAX. | MIN. | MAX. |ON T
Output Transition Time trin 50 121[5) _ 2; ?g _ zg
(Qn) T 60 | — 6 | 10| - 13
Output Transition Time toLH 50 ig _ 3g zg _ ?g
(RCO) tonL 6.0 | — 7|1 13| - 16
2.0 — 90 195 — 245
50 4.5 — 26 39 — 49
Propagation Delay Time ton 6.0 — 19 33 — 42
(CCK—Q) toHL 2.0 - 103 235 - 295
150 4.5 — 31 47 — 59
6.0 — 23 40 — 50
2.0 - 82 180 - 225
50 4.5 — 24 36 — 45
Propagation Delay Time toun 6.0 — 18 31 — 38
(RCK—Q) toHL 2.0 - 95 | 220 - 275
150 45 - 29 44 - 55
6.0 — 22 37 — 47
2.0 — 60 145 — 180

50 4.5 — 19 29 - 36 ns

Propagation Delay Time town 6.0 — 14 25 — 31
(R/C—Q) toHL 2.0 - 73 185 - 230
150 4.5 - 24 37 - 46
6.0 — 18 31 — 39
2.0 — 89 195 — 245
50 4.5 — 26 39 — 49
Propagation Delay Time t 6.0 — 20 33 — 42
(CCLR—AQ) PHL 2.0 — 102 | 235 - 295
150 4.5 — 31 47 — 59
6.0 — 24 40 — 50
Propagation Delay Time toLH 50 121(5] _ 1g? 22; _ zgg
(CCK—RCO) tohL 60 | — 23 | 40 | — 50
Propagation Delay Time toLH 50 31(5] _ ?53; 13; _ 1;2
(ENT—RCO) tont 60 | — 14 | 23 | - 29
Propagation Delay Time ¢ 50 121(5) _ gg 21212 _ 2;2
(CCLR—RCO) P 60 | — 23 | 37 | — 47
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TOSHIBA TC74HC697AP/AF

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

TEST Ta=25°C Ta=-40-85°C
PARAMETER SYMBOL | - SNDITION[CL (pP[Vec (V)| MIN. | TYP. | MAX. | MIN. | max. |°NT
2.0 - 45 115 - 145
50 4.5 — 15 23 — 29
Output Enable Time toz R = 1kQ 6.0 — 12 20 — 25
(G—Q) tozn L= 2.0 — 58 155 — 195
150 45 - 20 31 - 39 ns
6.0 — 16 26 — 33
OUtpUt Disalg[e Time tpLZ RL= 1kQ 50 ig : ?% 1;; : 133
(G—Q) tonz 60 | — 14 20 | — 25
2.0 5 11 - 4 -
Maximum Clock Frequency frvax 50 | 45 25 38 - 20 —  [MHz
6.0 29 52 — 24 —
Input Capacitance Cn — 5 10 — 10
Output Capacitance Cout — 13 - - - pF
Power Dissipation Capacitance| Cpp (1) — 72 — — —

Note (1) 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 :
lec (0pr) =Cpp * Ve * fin+lec
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TOSHIBA TC74HC697AP/AF

DIP 20PIN PACKAGE DIMENSIONS (DIP20-P-300-2.54A) Unit in mm

0-15°

20 11
o S s v S e Y s S e Y o O sy I o |

%

\TIL_JL__IuI_l!_II_II_Il_J!‘_OJ

6.440.2
62

25.1MAX

‘ 24.6£0.2

10.9540.1

i I

| It

0.87TYP | 11.40. Ho.s¢o.1 05
2.54
Weight : 1.30g (Typ.)

SOP 20PIN (200mil BODY) PACKAGE DIMENSIONS (SOP20-P-300-1.27) Unit in mm
20 11 _ _
HHABAABAAE "

A 3 g &
@ o« ~i S
w I~ «©
LT EEEEE: _ L
1 10
0.685TYP el 0.4310.1 @
1.27
. 13.3MAX
12.840.2
N b
. s
ImImTR IR ISR AT A T B
2
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2= %] S -

R I 0.8:0.2

Weight : 0.22g (Typ.)

11 2001-05-17



TOSHIBA TC74HC697AP/AF

RESTRICTIONS ON PRODUCT USE

000707EBA

@ TOSHIBA is continually working to improve the quality and reliability of its products.

Nevertheless, semiconductor devices in general can malfunction or fail due to their inherent
electrical sensitivity and vulnerability to physical stress. It is the responsibility of the buyer,
when utilizing TOSHIBA products, to comply with the standards of safety in making a safe
design for the entire system, and to avoid situations in which a malfunction or failure of such
TOSHIBA products could cause loss of human life, bodily injury or damage to property.
In developing your designs, please ensure that TOSHIBA products are used within specified
operating ranges as set forth in the most recent TOSHIBA products specifications. Also, please
keep in mind the precautions and conditions set forth in the “Handling Guide for
Semiconductor Devices,” or “TOSHIBA Semiconductor Reliability Handbook” etc..

® The TOSHIBA products listed in this document are intended for usage in general electronics
applications (computer, personal equipment, office equipment, measuring equipment, industrial
robotics, domestic appliances, etc.). These TOSHIBA products are neither intended nor
warranted for usage in equipment that requires extraordinarily high quality and/or reliability or
a malfunction or failure of which may cause loss of human life or bodily injury (“Unintended
Usage”). Unintended Usage include atomic energy control instruments, airplane or spaceship
instruments, transportation instruments, traffic signal instruments, combustion control
instruments, medical instruments, all types of safety devices, etc.. Unintended Usage of TOSHIBA
products listed in this document shall be made at the customer's own risk.

® The products described in this document are subject to the foreign exchange and foreign trade
laws.

® The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA CORPORATION for any infringements of
intellectual property or other rights of the third parties which may result from its use. No
license is granted by implication or otherwise under any intellectual property or other rights of
TOSHIBA CORPORATION or others.

® The information contained herein is subject to change without notice.
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