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AVG Semiconductors

Technical Data

DV74HC163A Available Q2, 1995 DV74HC1 61 A

4-Bit Presettable Synchronous DV74HC163A
Counters

The HC161A is a programmable 4-bit binary counter with
Asynchronous reset mode. The HC163A is also a pro-
grammable 4-bit binary counter, but with synchronous
reset mode.

¢ Output Drive Capability: 10 LSTTL Loads

¢ Qutputs Directly Interface to CMOS, NMOS, and TTL

N Suffix
Plastic DIP
AVG-003 Case

« Operating Voltage Range: 2 to 6 V for HC devices D Suffix
¢ Low Input Current: 1 uA Plastic SOP
» DC, AC parameters guaranteed from -55°C to 125°C " % AVG-004 Case
1
po 3 |14 g TRUTH TABLE
4 13
Proe::; Pl o BCD ar Binary
Inputs py S 12 gy Outputs Inputs Output
py 8 LI Clock|Reset* LoadEnable [Enable
P T
T L X X X Reset
Clock 2 ~ 15 goee T H L X X |Load Preset Data
Out T | H |H]| H H Count
T H H L X No Count
PIN 16 = V¢
Reset 7 PIN 8 = GND 0 H | H X L No Count
Load PIN ASSIGNMENT H = High Logic Level
count | Enable P —L——— ] L = Low Logic Level
Enables| Encble T e | Reset E 1 @ 16 :| Vee T = Rising Edge of Clock
Clock [ |2 15[ Ripple *HC163A only. HC161Ais an Asynchronous-Reset
Carry Out  Device Ripple Carry Out = EnableT*Q0*Q1*Q2*Q3
Po []3 14 o X =Don't Care
P1[]4 13[] o1
Pz [|5 12[] a2
P3 e 11[] Q3
Enable P [ |7 10 ] Enable T
GND [ 8 9[] Load
ABSOLUTE MAXIMUM RATINGS
Maximum ratings are those values beyond which damage to the device may occur.
Symboi Parameter Value Unit
Vce DC Supply Voltage (Referenced to GND) —-0.5610+7.0 Vv
ViN DC Input Voltage (Referenced to GND) —-1.5toVcc +1.5 Y
Vour DC Output Voltage (Referenced to GND) -0.5to Vcc +0.5 \
liN DC Input Current, per Pin +20 mA
lout DC Output Current, per Pin +25 mA
lcc DC Supply Current, Vcc and GND Pins + 50 mA
Pp Power Dissipation in Still Air, Plastic DIP 750 mwW
SOP Package 500
Tsta Storage Temperature Range —65 to +150 °C
TL Lead Temperature, 1mm from Case for 10 Seconds 260 °C
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GUARANTEED OPERATING CONDITIONS

Symboal Parameter Min Max Unit
Vce DC Supply Voltage Referenced to GND 2.0 6.0 A
VIn, Vout | DC Input Voltage, Output Voltage (Referenced to GND) 0 Veeo Vv
Ta Ambient Temperature -55 +125 °c
tr, b Input Rise and Fall Time Vee=2.0V 0 1000 ns
Vcc=4.0V 0 500
Vce=6.0V 0] 400

HC - 161A, HC - 162A

DC ELECTRICAL CHARACTERISTICS

Symbol Parameter Conditions Vee Guaranteed Limits Unit
v 25°C | <85°C |<125°C
to
—55°C
ViH Minimum High-Level Vout =0.1V, llouTtl<20uA 2.0 1.5 1.5 1.5 v
Input Voltage or Vourt = Vcc—-0.1V 4.5 3.16 3.15 3.15
6.0 4.2 4.2 4.2
ViL Maximum Low- Level Vout =0.1V, llouTl<20pA 20 0.50 0.50 0.50 \
Input Voltage or Vourt = Vee-0.1V 4.5 1.35 1.35 1.35
6.0 1.80 1.80 1.80
VoH Minimum High-Level Vin = VIiHor VIL 2.0 19 19 1.9 \")
Output Voltage llouTl< 20 pA 4.5 4.4 4.4 4.4
6.0 5.9 59 59
ViN=ViHor Vi, llouTl<4.0mA 45 3.98 3.84 3.7
lloutl< 5.2 mA 6.0 5.48 534 52
o VoL Maximum Low Level ViN=ViHor ViL 2.0 0.1 0.1 0.1 \Y
Output Voltage llouTi< 20 A 4.5 0.1 0.1 0.1
le] 6.0 0.1 0.1 0.1
- Vin = ViHor ViL, lloutl<6.0mA 45 | 026 | 033 | 040 v
" llouTl< 7.8 mA 6.0 0.26 0.33 0.40
™ N Maximum Input ViN = Vec or GND 6.0 +0.1 +1.0 +1.0 pA
({o] Leakage Current
- Icc Maximum Quiescent Vin = Vec or GND, lout= 0 A 6.0 4.0 40 160 pA
Supply Current (Per Package)

AC ELECTRICAL CHARACTERISTICS over full operating conditions (CL=50 pF, Input ti=t=6ns)

Symbol Parameter Vce Guaranteed Limit Unit
v 25°C | <85°C | <125°C
to
-55°C
fmax Maximum Clock Frequency (50% Duty Cycle) 2.0 6 5 4 MHz
45 30 24 20
6.0 35 28 24
tPLH 2.0 120 160 200 ns
4.5 20 23 28
Maximum Propagation Delay Time, 6.0 16 20 22
tp | Clockto Q 2.0 145 185 | 320 ns
4.5 22 25 30
6.0 18 20 23
tPHL Maximum Propagation Delay Reset to Q 2.0 145 185 220 ns
(HC161A Only) 4.5 20 22 25
6.0 17 19 21
tPLH 2.0 110 150 190 ns
4.5 16 18 20
Maximum Propagation Delay Enable T to Ripple Carry Out 6.0 14 15 17
tPHL 2.0 135 175 210 ns
4.5 18 20 22
6.0 15 16 20
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Symbol Parameter Vce Guaranteed Limit Unit
v 25°C | <85°C |<125°C
to
-~55°C
tPLH 2.0 120 160 200 ns
4.5 22 27 30
Maximum Propagation Delay Time, 6.0 18 22 25
tPUL Clock to Ripple Carry Out 2.0 145 185 290 ns
4.5 22 28 35
6.0 20 24 28
tPHL Maximum Propagation Delay Reset to Ripple Carry Out 2.0 155 190 230 ns
(HC181A Only) 4.5 22 26 30
6.0 18 22 25
trim, Maximum Output Transition Time 2.0 75 95 110 ns
tTHL Any Output 4.5 15 19 22
6.0 13 16 19
CiN Maximum Input Capacitance — 10 10 10 pF
Cro Power Dissipation Capacitance (Per Gate) Used to determine Typical @ 25°C. Vec=5.0V
the no-load dynamic power consumption, 30 pF
Pb = Cpp Voc?f + Icc Vee
TIMING REQUIREMENTS (CL=50pF, Input t=t{=6.0 ns)
Symbol Parameter Vece Guaranteed Limit Unit
v 25°C to <85°C <125°C
-55°C
tsu Minimum Set up Time 2.0 40 60 80 ns
Preset Data Inputs to Clock 4.5 15 20 30
6.0 12 18 20
tsu Minimum Setup Time, 2.0 60 75 90 ns
Load to Clock 4.5 15 20 30
6.0 12 18 20
tsu Minimum Setup Time, 2.0 60 75 90 ns
Reset to Clock (HC163A Only) 4.5 20 25 35
6.0 17 23 25
tsu Minimum Setup Time 2.0 80 95 110 ns
Enable T or Enable P to Clock 4.5 20 25 35
6.0 17 23 25
th Minimum Hold Time, 2.0 3 3 3 ns
Clock to Load or Preset Data Inputs 45 3 3 3
6.0 3 3 3
th Minimum Hold Time, 2.0 3 3 3 ns
Clock to Reset (HC163A Only) 4.5 3 3 3
6.0 3 3 3
th Minimum Hold Time, 2.0 3 3 3 ns
Clock to Enable T or Enable P 4.5 3 3 3
6.0 3 3 3
trec Minimum Recovery Time 2.0 80 g5 110 ns
Reset Inactive to Clock (HC161A Only) 4.5 156 20 26
6.0 12 17 23
trec Minimum Recovery Time 2.0 80 95 110 ns
Load Inactive to Clock 4.5 15 20 26
6.0 12 17 23
tw Minimum Pulse Width 2.0 60 75 90 ns
Clock 4.5 12 15 18
6.0 10 13 15
tw Minimum Pulse Width 2.0 60 75 90 ns
Reset 4.5 12 15 18
6.0 10 13 15
tr, tf Maximum Input Rise and Fall Times 2.0 1000 1000 ns
4.5 500 500
6.0 400 400
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HCT - 161A, HCT - 163A

DC ELECTRICAL CHARACTERISTICS

Symbol Parameter Conditions Vee Guaranteed Limits Unit
V | 25°%to <85°C <125°C
-55°C
Min | Max | Min | Max | Min | Max
ViH Minimum High-Level Vout =0.1 Vor Vgc-0.1 V 4.5 | 2.00 2.00 2.00 v
Input Voltage llouTl< 20 pA 5.5 | 2.00 2.00 2.00
ViL Maximum Low- Level Vour=0.1V orVec— 0.1V 45 0.80 0.80 080| V
Input Voltage llouTl< 20 pA 55 0.80 0.80 0.80
Von | Minimum High-Level VIN = ViLor VIH 4.5 | 4.40 4.40 4.40 Vv
Output Voltage llouTl< 20 A 5.5 | 540 5.40 5.40
Vin =ViLor ViH llouTl<4.0 mA 45 | 3.98 3.84 3.70 \'
VoL | Maximum Low Level VIN = VIHor ViL 4.5 01 0.1 0.1 \'
Output Voltage lloutl< 20 pA 5.5 0.1 0.1 0.1
VIN = ViHor Vi llouTl< 4.0mA 45 0.26 0.33 040| V
IIN Maximum Input Vin = Vec or GND 5.5 +0.1 +1.0 +1.0| pA
Leakage Current
lce Maximum Quiescent ViN = Vce or GND 5.5 4.0 40 160 | uA
Supply Current Houtl = 0 uA
Algc | Additional Quiescent | ViN=2.4V, Any One Input >-55°C 25°C to 125°C
Supply Current ViN=Vcc or GND, Other Inputs 55 29 2.4 mA
lour=0 pA
AC ELECTRICAL CHARACTERISTICS over full operating conditions (CL=50 pF, Input ti=tr=6ns)
o Symbol Parameter Vece Guaranteed Limit Unit
© v 25°C | <85°C |<125°C
to
- ~55°C
- fmax Maximum Ciock Freauency (50% Duty Cycle) 5 30 24 20 MHz
zs trLH | Maximum Propagation Delay Time, 5 34 43 51 ns
-— tPHL Clock to Q 5 1 51 62 ns
tPHL Maximum Propagation Delay, Resetto Q (HC161A Only) 5 42 83 63 ns
tPLH Maximumn Propagation Delay, 5 32 40 48 ns
tPHL Enable T to Ripple Carry Out 5 39 49 59 ns
tPLH Maximum Propagation Delay Time, 5 35 44 53 ns
tpy | Clock to Ripple Carry Out 5 43 54 65 ns
tPHL Maximum Propagation Delay Reset to Ripple Carry Out 5 44 55 66 ns
(HC161A Only)
trim, Maximum Output Transition Time, Any Output 5 15 19 22 ns
tTHL
CiN Maximum Input Capacitance — 10 10 10 pF
CrpD Power Dissipation Capacitance (Per Gate) Used to determine Typical @ 25°C. Vecc=5.0V
the no-load dynamic power consumption, 60 pF
Pp = Cpp Vec?f + Icc Voo
TIMING REQUIREMENTS (CL=50pF, Input tr=ti =6.0 ns)
Symbol Parameter Vee Guaranteed Limit Unit
v 25°C to <85°C <125°C
-55°C
tsu Minimum Set up Time, 5 30 38 45 ns
Preset Data Inputs to Clock
tsu Minimum Setup Time, 5 27 34 41 ns
Load to Clock
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tsu Minimum Setup Time, 5 32 40 48 ns
Reset to Clock (HC163A Only) |

tsu Minimum Setup Time 5 40 50 60 ns
Enable T or Enable P to Clock

th Minimum Hold Time, 5 10 13 15 ns
Clock to Preset Data Inputs

th Minimum Hold Time, 5 3 3 3 ns
Clock to Load

th Minimum Hold Time, 5 3 3 3 ns
Clock to Reset (HC163A Only)

th Minimum Hold Time, 5 3 3 3 ns
Clock to Enable T or Enable P

trec Minimum Recovery Time 5 25 31 38 ns
Reset Inactive to Clock (HC161A Only)

trec Minimum Recovery Time 5 25 31 38 ns
Load Inactive to Clock

tw Minimum Pulse Width 5 16 20 24 ns
Clock

tw Minimum Pulse Width 5 16 20 24 ns
Reset

SWITCHING WAVEFORMS
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Input and Output Threshold Voltage:
V1=50% Vccfor HC; 1.3V for HCT
VH=Vccfor HC, 3V for HCT
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