AVG Semiconductors DDi™
Technical Data
DV74AC161, DV74AC163 Available Q2, 1995 DD\)’744AACC'|"|161
7 61
Synchronous Presettable
Binarv Counter DV74AC163
inary Lou DV74ACT163
These devices are high-speed synchronous modulo-16 binary
counters. They are synchronously presettable for application in N Suffix
programmable dividers and have two types of Count Enable inputs Plastic DIP

plus a Terminal Count output for versatility in forming synchronous
multistage counters. The DV74AC161 and the DV74ACT161
have an asynchronous Master Reset input that overrides all other
inputs and forces the outputs LOW. The DV74AC163 and the
DV74ACT163 have a Synchronous Reset input that overrides
counting and parallel loading and aliows the outputs to be simui-
taneously reset on the rising edge of the clock .

« Advanced very high speed CMOS
e Outputs source/sink 24 mA

16

<«

AVG-003 Case

D Suffix
Plastic SOP
AVG-004 Case

« Transmission line driving 50 ohms +85°C

e ACT has TTL compatible inputs

+ Operation from 2 to 6 volts guaranteed
» DC & AC Parameters guaranteed over —40 to

161, 163
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*AC163only,AC161isasynchronous-resetdevice
H=HIGH VoltageLevel
L=LOW Voltage Level
X=Either Low or High Logic Level
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ABSOLUTE MAXIMUM RATINGS
Maximum ratings are those values beyond which damage to the device may occur.

Symbol Parameter AC161-163, ACT161-163 Unit
Vce DC Supply Voltage (Referenced to GND) - 0.5t +7.0 \
VIN DC Input Voltage (Referenced to GND) —-0.5t0 Ve +0.5 \'
Vout DC Output Voltage (Referenced to GND) - 0.5t0 Vec +0.5 \
N DC Input Current, per Pin +20 mA
lout DC Output Sink/Source Current, per Pin +50 mA
Icc DC Vcc or GND Current per Output Pin + 50 mA
Tst6 Storage Temperature — 65 to +150 °C

GUARANTEED OPERATING CONDITIONS

Symbol Parameter Min Typ Max | Unit
Vce Supply Voltage 'AC 2.0 5.0 6.0 Vv
'ACT 4.5 5.0 5.5
Vin, VouTt| DC Input Voitage, Output Voltage, (Ref. to GND) 0 Vee | V
tr, tf Input Rise and Fall Time (Note 1) Vecc@30V 150 |ns/V
AC Devices Vec @ 45V 40 |nsV
Vecc@55V 25 |nsiV
tr, tf Input Rise and Fall Time (Note 2) Vec@ 45V 10 | ns/V
ACT Devices Vecc @55V 8.0 |nsiV
Ta | Operating Ambient Temperature Range —40 85 | °C
CiN Input Capacitance Vece=5.0V 4.5 pF
Crep | Power Dissipation Capacitance Vec=5.0V 45 pF

1. VIN from 30% to 70% Ve
2. Vinfrom0.8to2.0V

AC — 161, 163

DC ELECTRICAL CHARACTERISTICS

Symbol Parameter Conditions Vee AC161-163 Unit
V) Ta=+25°C | Ta=—40
to +85°C
Typ [Guaranteed Limits
ViH | Minimum High Level Voutr= 0.1V 3.0 15 2.1 2.1 Vv
Input Voltage orVec-0.1V 45 2.25 3.15 3.15
55 2.75 3.85 3.85
ViL | Maximum Low Level Vout=0.1V 3.0 15 0.9 0.9 Vv
Input Voltage orVecc-0.1V 45 2.25 1.35 1.35
5.5 2.75 1.65 1.65
Vo | Minimum High Level lour=-50 pA 3.0 2.99 2.9 2.9 \Y
Output Voltage 45 4.49 4.4 4.4
5.5 5.49 5.4 54
Vin=ViLor VIH
—-12mA 3.0 2.56 2.46
loH —24mA 45 3.86 3.76 \Y
—-24 mA 5.5 4.86 4.76
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161, 163

Symbol Parameter Conditions Vee AC161-163 Unit
V) Ta=+25°C | Ta=—-40
to +85°C
Typ |Guaranteed Limits
VoL | Maximumblow Level louT= 50 pA 3.0 0.002 0.1 0.1 \Y
Output Voltage 4.5 0.001 0.1 0.1
55 0.001 0.1 0.1
ViN=ViLor ViH
12mA 3.0 0.36 0.44
loH 24mA 4.5 0.36 0.44 Vv
24 mA 5.5 0.36 0.44
IiN Maximum Input Leakage Current Vi=Vee, GND 5.5 +0.1 +1.0 UA
lcc | Maximum Quiescent Supply Current | Vin = Vo or GND 5.5 8.0 80 UA
AC CHARACTERISTICS
Symbol Parameter Vce AC161 AC163 Unit
$10%] Ta = +25°C | Ta=-40°C| Ta = +25°C |Ta=-40°C
(CL =50 pF) v) to +85°C to +85°C
Min | Max | Min | Max § Min | Max | Min | Max
fmax | Maximum Count Frequency 33) 70 60 70 60
5.0 ] 110 95 110 95
treH | Propagation Delay 33 ] 20 |120| 151135 20 |125| 15 |135] ns
Clock to Qn 50115 | 90| 10| 95 15 1 9.0 {10 ] 95
tpr | (Load Input HIGH or LOW) 33| 15 |120] 15 | 130 15 | 120 15 |13.0
5.0 1.5 | 90 [ 15 [ 100} 1.5 | 95 1.5 [ 10.0
trLH | Propagation Delay 33 ] 30 (15.0] 25 | 16,5 3.0 15 | 25 | 165] ns
Clock to Ripple Carry Out 5.0 20 {105 15 {11531 20 {1051 15 {115
tPHL 3.3 3.5 14 | 25 155 35 14 25 [155] ns
50] 20 11 20 | 115] 2.0 11 20 | 115
trLH | Propagation Delay 33120 |95 (15110} 20 |95 15 [ 110} ns
Enable T to Ripple Carry Out 5015 |65 |10 | 75})15 65|10 |75
tPHL 3325 | 11 20 125 25 |110| 20 {125} ns
50120 |85 |15 (95120185 |15 | 95
trHL | Propagation Delay 33120 | 12 | 1.5 | 135 74AC161 Only ns
Master Reset to Qn 501 15 | 95| 15| 100
tpHL | Propagation Delay 33 ] 35| 15 | 3.0 | 175 74AC161 Only ns
Master Reset to Ripple Carry Out 50| 25 | 13 | 25 | 135
AC OPERATING REQUIREMENTS
Symbol Parameter Vce AC161 AC163 Unit
$10%ITa = +25°C| Ta = - 40°C tofTa = +25°C|Ta = - 40°C to
v +85°C +85°C
Minimum Minimum
ts Setup Time, HIGH or LOW 3.3 135 16.0 13.5 16.0 ns
Pn to Clock 5.0 8.5 10.5 8.5 10.5
th Hold Time, HIGH or LOW 3.3 -1.0 -0.5 -1.0 -0.5 ns
Pn to Clock 5.0 0 0 0 0
ts Setup Time, HIGH or LOW 3.3 11.5 14 14.0 1635 ns
Load to Clock 5.0 7.5 8.5 9.5 11.0
th Hold Time, HIGH or LOW 3.3 0 0 -1.0 -0.5 ns
Load to Clock 5.0 05 1.0 -0.5 0
ts Setup Time, HIGH or LOW 3.3 6.0 7.0 6.0 7.0 ns
Enable P or Enable T to Clock 5.0 4.5 5.0 4.5 5.0
th Hold Time, HIGH or LOW 3.3 0] 0 0 0 ns
Enable P or Enable T to Clock 5.0 0 0.5 0 0.5
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Symbol Parameter Vee AC161 AC163 Unit
10%I14 = +25°C| Ta = — 40°C toTa = +25°C| Ta = — 40°C to
v +85°C +85°C
Minimum Minimum
tw Clock Pulse Width (Load) 3.3 3.5 4.0 35 4.0 ns
HIGH or LOW 5.0 2.5 3.0 2.5 3.0
tw Clock Pulse Width (Count) 3.3 4.0 4.5 3.5 4.0 ns
HIGH or LOW 5.0 3.0 3.5 25 3.0
tw Master Reset Pulse Width, LOW 3.3 5.5 7.5 ns
5.0 45 6.0
trec | Recovery Time 33 -0.5 0 ns
Master Reset to Clock 5.0 0 0.5
ACT — 161, 163
DC ELECTRICAL CHARACTERISTICS
Symbol Parameter Vee ACT161, ACT163
v) TA=4+25°C |TA=-40
Conditions to +85°C Unit
Typ | Guaranteed Limits
VIH Minimum High Level Vout=0.1V 4.5 1.5 2.0 2.0 \Y
Input Voltage orVec—-0.1V 5.5 1.5 20 2.0
ViL Maximum Low Level Vour= 0.1V 45 15 0.8 0.8 Y
Input Voltage orVcc—01V 55 1.5 0.8 0.8
Vox | Minimum High Level louT=-50 pA 4.5 4.49 4.4 44 \
Qutput Voltage 55 5.49 5.4 54
ViIN=ViLor Vi
loH —24mA 45 3.86 3.76
—-24 mA 55 4.86 4.76 \'
VoL | Maximum Low Level louTr= 50 pA 4.5 0.001 0.1 01 Y
Output Voltage 55 0.001 0.1 0.1
ViN=VijLor ViH
loL 24mA 4.5 0.36 0.44
24 mA 55 0.36 0.44 \'
N Maximum Input Leakage Current Vi=Vce, GND 5.5 +0.1 +1.0 uA
Alcet | Additional Max lcc/Input Vi=Vec—-2.1V 55 0.6 1.5 mA
lcc | Maximum Quiescent Supply Current | Vin=VccorGND| 5.5 8.0 80 uA
AC CHARACTERISTICS
Symbol Parameter Vce ACT161 ACT163 Unit
H10%(ViTo = 425°C| Ta=- | Ta=+425°C| Ta=-
(CL= 50 pF) 40°C to 40°C to
+85°C +85°C
Min |Max | Min | Max ] Min | Max | Min |Max
fmax | Maximum Count Frequency 5.0 115 100 120 105 MHz
tpLH_ | Propagation Delay 5.0 15 95651511051 15 [10.0} 1.5 |11.0] ns
Clock to Q
t n 5.0 1.5 [105{15| 1151 15 | 11.0| 15 ;120
AL | (Load Input HIGH or LOW)
teLH | Propagation Delay 5.0 20 |[11.0|15|125] 25 | 115 | 2.0 [135] ns
tpry | Clock to Ripple Carry Out 50 | 15 [125]15]135)] 3.0 | 135] 2.0 [15.0] ns
trLH | Propagation Delay 5.0 15 185|15|10.0] 20 | 9.0 | 1.5 |[10.50 ns
tp_| ENable T to Ripple Carry Out 50 |15 |95(15]/105] 2.0 [100] 2.0 [11.0] ns
trHL | Propagation Delay 5.0 1.5 (10.0{ 15| 11.0 74ACT161 Only ns
Master Reset to Qn
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Symbol Parameter Vece l ACT161 ACT163 Unit
+10%(V = 0 =— = 0 =—
(CL= 50 pF) TaA=425"C 416%0 - Ta=+25"C 41(')%0 o
+85°C +85°C
Min | Max | Min | Max | Min | Max | Min [Max
trHL | Propagation Delay 5.0 25 |13.5| 20| 145 74ACT161 Only ns
Master Reset to Ripple Carry Out
AC OPERATING REQUIREMENTS
Symbol Parameter Vce ACT161 ACT163 Unit
+10% |Ta = +25°|Ta = - 40°C|Ta = +25°C| Ta = - 40°C
\ to +85°C to +85°C
Guaranteed Minimum | Guaranteed Minimum B
ts | Setup Time, HIGH or LOW 5.0 9.5 1.5 10 12 ns
Py to Clock :
th Hold Time, HIGH or LOW 5.0 0 0 0.5 0.5 ns
Pr to Clock ;
ts Setup Time, HIGH or LOW 50 8.5 9.5 8.5 10.5 ns
Load to Clock
th Hold Time, HIGH or LOW 5.0 -0.5 -0.5 ~0.5 0 ns
Load to Clock
tw Clock Pulse Width (Load) 5.0 3.0 3.5 3.5 3.5 ns
HIGH or LOW
tw Clock Pulse Width (Count) 5.0 3.0 3.5 3.5 35 ns
HIGH or LOW ’
tw Master Reset Pulse Width, LOW 5.0 3.0 7.5 ns
trec | Recovery Time, Master Reset to 5.0 0 05 ns
Clock ‘
SWITCHING WAVEFORMS

Clock

Input and output threshold voltage:
VT = 50% Vecc for AC; 1.5V for ACT
Vh = Ve for AC, 3V for ACT

Data

Vr
Clock GND

b by ——

Set or S
Reset \VT /
—— GND

- = trec

e [t PHL

—— GND ,
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