4-BIT BINARY UP/DOWN COUNTER

The TCT4AC191 is an advanced high speed CMOS 4-BIT
BINARY COUNTER fabricated with silicon gate and
double-layer metal wiring C?MOS technology.

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

1t has a asynchronous load input (LOAD) which is
active low.

The direction of counting is determined by the level of
DOWN/UP. When D/U is low, the counter counts up;
when D/U is high, it counts down. Counting occurs on the 16 mw
positive going transition of the clock input.

Enable input (ENABLE) and two carry outputs 1 1
(RIPPLE CLOCK OUT, MAX/MIN) are provided to F FN
permit easy cascading of the counters, which facilitates
easy implementation of N-—bit counters without using
external gates.

All inputs are equipped with protection circuits against

PIN ASSIGNMENT

static discharge or transient excess voltage. B 1 [j 4 :] 16 Voo
2
FEATURES: 0 2 15 A
« High Speed +eeseessesesesermessss fyax=  MHz(typ.) at Vee=5V s 3(] [] 14 cLock
+ Low Power Dissipation - we Tpe=8 £ A(Max.) at Ta=25"C EnAsLE 4 [ BRE %{Bgﬁow
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« Symmetrical Output Impedance Vo | =1oL=24mA(Min.) ac 5[] M 11 CoRD
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transmission lines. 8
» Balanced Propagation Delays «+--= tp = tpHL GND 8 [] ]9 D
+ Wide Operating Voltage Range -- Vee(opr.}=2V~5.5V
« Pin and Function Compatible with 74F191 (TOP VIEW)
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ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voliage Range Vee —-0.5~7.0 \Y *500mW in therranggrof Ta=
"0~ —40°C~ 65°C. From Ta=65"C
DC Input Veltage Vix 0.5 ~Vee+0.5 v to 85°C a derating factor of
DC Output Voltage Vour =0.5 ~Vic+0.5 \Y —10mW/°C shall be applied
Input Diode Current I +20 mA until 300mW.
Output Diode Current 1ok =50 mA
DC Output Current Tour +50 mA
DC V¢/Ground Current Tee +150 mA
Power Dissipation By 500(DIP)*/180(SOP) mW
Storage Temperature Tstg —65 ~150 C
l.ecad Temperature 10sec T, 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2.0~5.5 \
Input Voltage Vi 0 ~ Ve \Y%
Output Voltage Vour 0~ Ve \%
Operating Temperature Topr =40 ~ 85 °C
0~100(V-=3.30.3V)
Input Rise and Fall Time | dt/dv ns/y
0~ 20(Vee= 5 +0.5V)
DC ELECTRICAL CHARACTERISTICS
=25° =—40~85°
PARAMETER |SYMBOL | TEST CONDITION |y Ta=27C Ta Clunir
CIMIN. { TYP. [MAX.| MIN. ]MAX.

: 2.0 1.50 - - 1.50 -
High—Level ’ ’ _ ~ ) - 7
Input Voltage Vi gg 3 ég _ § ég _ v
Low-Level 2.0 - - Tos | - Tuso v
Input Voltage ViL g g — - ? 8(5) Z (1] gg

2.0 1.9 2.0 - 1.9 -
; Iyr=-50uA 3.0y 2.9 3.0 - 2.9 -
High-Level Vix= 45| 44 | 45 £4 | -
Output Voltage | Y0 ViiorV, [lon=—4mA [30] 25 | - o8| = ]
OH=— . 8 .
HOT VL Iy=—24mA | 4.5 394 | ~ - |38 | -
[()|]=-—75mA* 5.5 - - - 3.85 -
2.0 - 0.9 0.1 - 0.1
_ [oL=50uA 3.0 - 0.0 0.1 - 0.1
Low—Level Vix= 45/ - | 0o | 01 - |01
’ V()| \%
Output Voltage " Vgor vy, lo=1ZmA 130 - = 036 - 1044
| IgL=24mA 4.5 - - 0. 36 - 0. 44
[, =T5mAx* }5.5 - - - - 1.65
[nput Leakage Current Iin Vin =Vee or GND 5.5 - - *0.1 - *=1.0 A
Quiescent Supply Curreat I Viy =Vee or GND 5.5 - - 8.0 - 80. 0 “
* :This spec indicates the capability of driving 56Q transmission lines.
One output should be tested at a time for a I0ms maximum duration.
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TRUTH TABLE

INPUTS QUTPUTS
LOAD |ENABLE D/U CLOCK [QA | QB | QC | aD FUNCTION
L X X X a b ¢ d | PRESETDATA
H L L 4 UP COUNT UP COUNT
H L H s DOWN COUNT [ DOWN COUNT
H H X 4 NO CHANGE NO COUNT
H X X Y NO CHANGE NO COUNT

NOTE X:DON'T CARE
a~d:lnputs Level of A~D

TIMING CHART
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LOGIC DIAGRAM
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TIMING REQUIREMENTS(Input t;=t{=3ns)

Ta=25C Ta=-40 ~85°C
PARAMETER SYMBOL | TEST CONDITION Ve YD TIMIT TTMIT UNIT
Minimum Pulse Width | twap 3.3%0.3 -
(CK) tw(L) 5. 00. 5 -
Minimum Pulse Width X 3. 330, 3 -
(LOAD) WL 5. 020, 5 -
Minimum Set—up Time ¢ 3.3%0.3 -
(ENABLE, D/U) s 5. 020. 5 -
Minimum Set—up Time ¢ 3.3%0.3 -
(DATA-LOAD) s 5.0%0.5 - ne
Minimum Hold Time th 3. 340, 3 -
(ENABLE, D/U) 5. 020, 5 -
Minimum Hold Time ¢ 3. 30, 3 -
(DATA-LOAD) h 5. 00. 5 -
Minimum Removal Time | ¢, 3. 3+0.3 B
em 5.030. 5 -
AC ELECTRICAL CHARACTERISTICS(C_=50pF, R =600Q, Input t,=t{=3ns)
Ta=25"C Ta=—40-85C
PARAMETER SYMBOL [TEST CONDITION Voo [MIN, [ TYP. [MAX.| MIN. MAX UNIT

Propagation Delay Time | tpiH 3.3%£0.3] - 1.0

(CK-Q) t pHL 5.0%£0.5] — 1.0

Propagation Delay Time | tpLH 3.3+£0.3] - 1.0

(CK-RCO) t pHL 5.0%£0.5 - 1.0

Propagation Delay Time | tpn 3.3%0.3] -~ 1.0

(CK-MAX/MIN) t pHL 5.0£0.5] — 1.0

Propagation Delay Time | tpLH 3.3%£0.3)] -~ 1.0

(LOAD-Q) t pHL 5.0£0.5] — 1.0

ns

Propagation Delay Time | tpiH 3.3%0.3] - 1.0

(DATA-Q) t pHL 5.0£0.5 - 1.0

Propagation Delay Time { tpLH 3.3+0.3] -~ 1.0

(ENABLE-RCO) t pHL 5.0%0.5 - 1.0

Propagation Delay Time | tpiH 3.3%0.3] - 1.0

(D/U-RCO) t pHL 5.0+0.5 - 1.0

Propagation Delay Time | tpin 3.3+0.3] - 1.0

(D/U-MAX/MIN) t pHL 5.0£0.5, -~ 1.0
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AC ELECTRICAL CHARACTERISTICS(C_=50pF, R _=500Q, Input t,=t;=3ns)

o . - ' Ta=25C Ta=-40~85"C
PARAMETER SYMBOL |TEST CONDITION Vo TMIN. TTYP. [MAX. | MIN. | MAX. UNIT
) . X 3.2740.3 .
Maximum Clock Frequency { fuax 5.050.5 - - MHz
Input Capacitance Cix = 5 10 - 10 F
Power Dissipation Capacitance | Copy(1) — — - - P

Note(lt Cm is defined as the value of the internal equivalent

operating current consumption without load.
Average operating current ean he oblained by the equation:
lvge Crp o Vaefin e
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capacitance which

is calculated from the




