T 401 BBP C*MOS DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

TC4018BP PRESETTABLE DIVIDE-BY-"N" COUNTER

TC4018BP is frequency division counter consisting of
5 bit Johnson counter having capability of frequency
division by the factors of 1/2, 1/4, 1/6, 1/8 and
1/10 by connecting outputs Q] through Q5 to DATA
input. Similarly by connecting the outputs of Q1
through Q5 to DATA input through gates, frequency
division by the factors of 1/3, 1/5, 1/7 and 1/9 can

be achieved. 16

RESET and PRESET are asynchronous type and when

RESET="H", all of Q1 through Q5 are "H". When 1

PRESET ENABLE="H", Qn is complement of INp. DIP 16(3D16A-P)

The counter advances its state by rising edge of
clock input.

MAXIMUM RATINGS PIN ASSIGNMENT
CHARACTERISTIC SYMBOL RATING UNIT
DC Supply Voltage VpD Vgs-0.5~Vgg+20 A DATA
Input Voltage VIN Vss-0.5~Vpp+0.5 v IN1
Output Voltage vouTt Vgs~0.5~Vpp+0.5 \ INZ
DC Input Current IIN +10 mA Qz
Power Dissipation Pp 300 W Q1
i i a3
Temperatare Range | A ~40~85 "c s
;:Zgzge Temperature Tstg —65~150 °c Vss
Lead Temp./Time Tsol * 260°C - lOsec.
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TC4018BP

TIMING CHART
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(Qs CONNECTED TO DATA LNPUT)

FUNCTION SELECTION, TRUTH TABLE

FUNCTION SELECTION TRUTH TABLE
CONNECT CLOCK | RESET PE IN qQ
RNk DATA INPUT COMMENTE - i
(Pin 1) to : _"_ L L ES Qn &
10 (Division) as ¥ L L = Dn
8 ” Qs = L H L H
6 " Qs - L H H L
4 " Qz H * * H
2 ” (5% '
* Don't care
9 ” Qs , Qa USE AND GATE o No Change
7 " Q4 Qn
5 4 Q3 , Q2
3 4 6,2 61
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TC4018BP

Thi s

RECOMMENDED OPERATING CONDITIONS (Vgs=0V)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
DC Supply Voltage VDD 3 - 18 v
Input Voltage VIN 0 - VDD v
STATIC ELECTRICAL CHARACTERISTICS (Vgs=0V)
— - =3 o o
CHARACTERISTIC ggf TEST CONDITION [Vpp 40%c 25°C 85°C  luwiT
(V) | MIN. | MAX. | MIN. | TYP. | MAX. | MIN. | MAX
T n 5| 4.95 - | 4.95| 5.00 - | 4.95 -
i oh— OUTI| < lu
High-Level VoH 10{ 9.95 - | 9.95/10.00 - ]9.95 -
Output Voltage VIN=VSS, VDD
15 [14.95 - {14.95|15.00 - |14.95 - v
Loun] < 1aa 5 - | o.05 - | 0.00| 0.05 - | 0.05
= ouT #
Low-Level vor, 10/ - |o0.05] - |o.00|0.05] = |o.05
Output Voltage VIN=VSS,VDD
15 - | o0.05 - | 0.00} 0.05 - | o0.05
VOH=4.6V 5{-0.61 - |-0.51] -1.0 - |-0.42 -
Vou=2.5V 5| -2.5 - | -2.1| -4.0 - | -1.7 -
Output High _ _ _ _ _ _ _ _
Current Iog|VoH=9.5V 10 1.5 1.3 2.2 1.1
Vou=13.5V 15] 4.0 - | -3.4] -9.0 - | -2.8 -
VIN=Vss, VDD mA
VoL=0.4V 5| 0.61 - | o.51] 1.5 - | 0.42 -
Output Low ToL VoL=0.5V 10 1.5 - 1.3 3.8 - 1.1 -
Current VoL=1.5V 15| 4.0 - | 3.4|15.0{ - | 2.8] -
VIN=VSS,VDpD
VouT=0.5V,4.5V 5] 3.5 - 3.5| 2.75 - 3.5 -
Input High vyy|VOUT=1.0V,9.0V | 10} 7.0 - 7.0] 5.5 - 7.0 -
Voltage vour=1.5v,13.5V| 15| 11.0 - | 11.0{ 8.25| ; | 11.0] -
I TopT! < 1leA v
VouTr=0.5V,4.5V 5 - - | 2.25] 1.5 - .5
Input Low VIL Vour=1.0V,9.0V 10 - - 4.5 3.0 -
Voltage VouT=1.5V,13.5v| 15| - - | 6.75 4.0] -
1 Ioutl <1leA
Input "H" Level ITH|VIg=18V 18 - 0.1 - 10-5 0.1 - 1.0 LA
Currentivg v 1evel I1L|ViL=0v 18 - | -0.1 - [-10-5] -0.1 - | -1.0
5 - 5 - |0.005 5 - 150
Quiescent _ _ _ _
Device Current IDpD zIN-VSS,VDD 10 10 0.010 10 300 «A
15 - 20 - lo.015 20 - 600
#* All valied input combinations.
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- TC4018BP

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgg=0V, Cp=50pF)

CHARACTERISTIC SYMBOL |TEST CONDITION v W) MIN. TYP. MAX. UNIT
DD
S - 80 200
OQutput Transition Time
(Low to High) tTLH 10 50 100
15 - 40 80
ns
5 - 80 200
Output Transition Time
(High to Low) tTHL 10 - 50 100
15 - 40 80
Propagation Delay Time tpLH 5 - 280 560
(CLOCK ~ Q) tpHL 10 - 110 220
15 - 80 160
Propagation Dealy Time 5 - 300 600
tpLH
PRESET _
(ENABLE _Q) tpHL 10 110 250 ns
15 - 80 180
5 -~ 300 600
Propagation Delay Time _
(RESET - Q) tpLH 10 110 250
15 - 80 180
5 2 4 -
Max. Clock Frequency feL 10 5.5 11 - MHz
15 8 16 -
5 - 125 250
Min. Clock Pulse Width tw 10 - 45 90 ns
15 - 30 60
5
Max. Clock Rise Time tyrCcL
X 10 No Limit us
Max. Clock Fall Time tfCL
15
5 - 35 70
Min. Set-up Time
t 10 - 15 30
(DATA - CLOCK) SU ne
15 - 10 20
5 - -
Min. Hold Time 20 140
t - -
(DATA - CLOCK) H 10 3 80 ne
15 - -5 60
Min. Removal Time 5 - 35 80
t 10 - 15 30
(Reger - crock) | e "
15 - 10 20
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TC4018BP

Thi s

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgg=0V, CL=50pF)

. CHARACTERISTIC SYMBOL| TEST CONDITION Vop (V| MIN- TYP. MAX. UNIT

Min. Pulse Width 5 - 110 220

(PRESET ENABLE,) twH 10 - 40 80 ns
RESET 15 - 30 60

Input Capacitance CIN - 5 7.5 pF

WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

WAVEFORM 1.
20ns 20ns
90% 90%
CLOCK \ Zrso% ; #50%
2—10‘70 00/5
YTLH LTHL
90% 90%
Qn 50% 50%
10% 10%
tpLH UpHL
WAVEFORM 2.
20ns
7 0% f
PRESET ENABLE, 25 7
RESET / 50% 50%
2 — 10% 1
Qn 50% 50%
tpLH tpHL
WAVEFORM 3. WAVEFORM 4.
20ns
507 PRESET- ENABLE
DATA 50% 50% RESET ’
10%
CLOCK CLOCK
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