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Description

The IW4020B is ripple-carry binary counter.All counter stages are master-slave flip-flops.The state of a
counteradvances one count on the negative transition of each input pulse,a high level onthe RESET line

resets thecounter to its all zeros state.Schmitt trigger action on the input-pulse line permits unlimited rise and
fall times
Features
+ Operating Voltage Range: 3.0 to 18 V PP -
o Maximum input current of LuA at 18 V over full package- 16 é(w
temperature range ;100 nA at 18 V and 25 C 1
* Noise margin (over full package temperature range):
1.0V min@ 5.0V supply
2.0 V. min @ 10.0 V supply DIP - 16 SOP - 16
2.5V min @ 15.0 V supply
Package
Logic Diagram Pin Assignment
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Absolute Maximum Ratings

Symbd Parameter Value Unit
Vcce DC Supply Voltage(Referencedto GND) -0.5t0 +20 Vv
Ra pecH fpt ‘v’ultagc(Rcfcl encecdto GND) -0-5t0-Veet+0-5 -
Vout DC OutputVoltage (Referencedto GND) -0.5t0 Vcc+0.5 Vv

IIN DC Input Current, per Pin + 10 mA
Po Power Dissipationin Still Air, Plastic DI P+ 750 mwW
500
SOTC Packager .
Po Power Dissipation per Output Transistor 100 mw
Tstg Storage Temperature -65 to +150 1 C
TL Lead Temperature, 1 mm from Case for 10 Seconds 260 I C

(Plastic DIP or SOIC Padkage)

Maximum Ratings are those values beyond which damage to the device'may occur.
Functional operation should be restricted to the Reecommended Operating Conditions.
Derating - Plastic DIP: - 10 mW/ °C from 65 to 125 °C

SOIC Package °C from 65°to 125 °C

Recommended Operating Conditions

Symbol Parameter in Max Univ
Vee DC SUpply Voltage(Referenced 10 GND) 30 18 Y
VN, Vour | DCInput Yo itage Output Voitage(Referenced 1o GND) 0 Vce Y

This device contains protection circuitry to guard against damage due to high static voltages or
electric fields. However, precautions must be taken to avoid applications of any voltage higher than maximum
rated voltages to this high-impedance circuit. For proper operation, Vv and V our should be constrained to the
range GND (Vin or Vout) Vce.

Unused inputs must always be tied to an appropriate logic voltage level (e.g., either GND or Vcc
Unused outputs must be left open.
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DC Electrical Characteristics
(Voltages Referenced to GND)

Ve Guaranteed Limit
Symbol Parameter Test Conditions \% 2-55°C | 25°C | <125 | Unit
°C
ViH Minimum High-Level | Vout=0.5 V or \ec- 0.5 V 5.0 35 35 35 \%
Input Voltage Vour=1.0 V or Vec- 1.0 V 10 7 7 7
Vour=1.5V or Vec- 1.5V 15 11 11 11
Vi Maximum Low - Vour=0.5 V or c- 0.5 V 5.0 15 15 15 \%
Level Input Voltage | Vour=1.0 V or Vec- 1.0 V 10 3 3 3
Vour=1.5Vor \Vec-15V 15 4 4 4
Von | Minimum High-Level _ 50 4.95 495 | 4.95 Y
Output Voltage Vin=GND or Vec 10 | 995 | 7995 | 995
15 14.95 14.95 | 14.95
VoL | Maximum Low-Level 5.0 0.05 0.05 0.05 \
Output Voltage Vin=GND or Vee 10 0.05 0.05 | 0.05
15 0.05 0.05 0.05
Iin Maximum Input Vin= GND or Vcc 18 +0.1 +01 | 10 | pa
Leakage Current
lcc | Maximum Vin= GND or Vec 5.0 5 5 150 UA
Supply Current 10 10 10 300
(per Package) 15 20 20 600
20 100 100 3000
lo. | Minimum Output Vin= GND or Vec mA
Low (Sink) Current | Vg =0.4V 5.0 0.64 0.51 0.36
Vo =0.5V 10 16 13 0.9
Vo=1.5V 15 4.2 34 24
lon Minimum Output Vin= GND or V¢ mA
High (Source) Vor=4.6 V 5.0 -0.64 -0.51 | -0.36
Current Vor=2.5V 5.0 —2.0 -16 | -1.15
Vor=9.5V 10 -16 -13 | -09
Vor=13.5V 15 -4.2 -34 | 24
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AC Electrical Characteristics
(C=50pF, R=200 kQ , Input t=t;=20

TTS)
Symbol Parameter Vee Gugranteal Tt
fmax Maximum Clock Frequency(Figure 1) 5.0 35 35 1.75 MHz
10 8 8 4
15 12 12 6
trn, tee | Maximum Propagation Delay, Clock to Q1 5.0 360 360 720 ns
(Figure 1) 10 160 160 320 ns
15 130 130 260 ns
ten, teie | Maximum Propagation Delay, Qn to Qn+1 5.0 330 330 660 ns
(Figure 3) 10 80 80 160
15 60 60 120
teHL Maximum Propagation Delay, Resé to Any Q 5.0 280 280 560
(Figure 2) 10 120 120 240
15 100 100 200
trn, trae | Maximum Output Trarsition Time, Any Output 5.0 200 200 400
(Figure 1) 10 100 100 200
15 80 80 160
Cn Maximum Input Capadtance - 75 pF
Timing
(C=50pF, R=200 k2 , Inputt,=t;=20
fAs)
Symbol Parameter \ =-55° C 25° € <125°
tw Minimum Pulse Width, Clock (Figure 1) 5.0 140 140 280 ns
10 60 60 120 ns
15 40 40 80 ns
tw Minimum PulseWidth, Res¢  (Figure 2) 5.0 200 200 400
10 80 80 160
15 60 60 120
trem Minimum Removd Time, Reset(Figure 2) 5.0 350 350 700
10 150 150 300
15 100 100 200
tr, ti Maximum InputRise and Fall Times, Clock 50 us
(Figure 1) 10 Unlimited
15
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Timing Diagram

1 2 4 8 16 32 64 128 256 5121024 2048 4096 8192 16384
Clock 9 mmr 1 LU
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Expanded Logic Diagram
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