AVG Semiconductors DDi™

Technical Data

DV74AC138
1 - of - 8 Decoder/ DV74ACT138
Demultiplexer
This high-speed 1-of-8 decoder/demultiplexer is ideally suited for N Suffix
high-speed bipolar memory chip select address decoding. The Plastic DIP

multiple input enables allow parallel expansion to a 1-of-24 decoder AVG-001 Case

using just three '"AC138/"ACT 138 devices or a 1-of-3 decoder using
four ’AC138/'ACT 138 devices and one inverter.

« Advanced very high speed CMOS

» Outputs source/sink 24 mA .
« Transmission line driving 50 ohms w glasslftifgxs OP
» ACT has TTL compatible inputs 1 AVG-002 Case
« Operation from 2 to 6 volts guaranteed

« DC & AC Parameters guaranteed over —40 to +85°C
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ABSOLUTE MAXIMUM RATINGS
Maximum ratings are those values beyond which damage to the device may occur.

Symbol Parameter AC138, ACT138 Unit
Veeo DC Supply Voltage (Referenced to GND) -0.5t0+7.0 \'
VIN DC Input Voltage (Referenced to GND) —0.5to Vec +0.5 \'
Vout DC Output Voltage (Referenced to GND) —0.51t0 Ve +0.5 \'
[T DC Input Current, per Pin +20 mA
lout DC Qutput Sink/Source Current, per Pin +50 mA
lce DC Vcc or GND Current per Output Pin +50 mA
Ts1G Storage Temperature - 65t0 +150 °Cc

GUARANTEED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
Vce | Supply Voltage 'AC 2.0 5.0 6.0 \'
'ACT 4.5 5.0 5.5
VIN, | DC Input Voltage, Output Voltage, (Ref. to GND) 0] Vee Y
Vout
t, tr | Input Rise and Fall Time (Note 1) Vecc@ 3.0V 150 ns/V
"AC Devices Vec @ 45V 40 ns/V
Vec @55V 25 ns/V
tr, tt | Input Rise and Fall Time (Note 2) Vec @ 45V 10 ns/V
"ACT Devices Vec @ 5.5V 8.0 ns/V
Ta Operating Ambient Temperature Range —40 85 °c
Cpp__{ Power Dissipation Capacitance Vec=5.0V 60 pF
Cin_ | Input Capacitance Veec=5.0V 4.5 pF

1. VIN from 30% to 70% VCC
2.VINfrom0.8to 2.0V

AC — 138

DC ELECTRICAL CHARACTERISTICS

8€I

Symbol Parameter Conditions Vee 74AC138 Unit
) TA=425°C | TA=-40
to +85°C
Typ _| Guaranteed Limits
ViH | Minimum High Level Vout=0.1V 3.0 1.5 2.1 2.1 Vv
Input Voltage orVec-0.1V 4.5 2.25 3.15 3.15
5.5 2.75 3.85 3.85
Vit | Maximum Low Level Vout= 0.1V 3.0 1.5 0.9 0.9 \'
Input Volitage orVec—0.1V 4.5 2.25 1.35 1.35
55 2.75 1.65 1.65
Vou | Minimum High Level IOUT =-50 pA 3.0 2.99 29 2.9 \
Output Voltage 45 4.49 4.4 4.4
5.5 5.49 54 5.4
VIN=ViLor VIH
-12mA 3.0 2.56 2.46
loH —24mA 4.5 3.86 3.76 \
=24 mA 5.5 4.86 4.76
VoL | Maximum Low Level IOUT = 50 A 3.0 | 0.002 | 0. 0.1 \
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
lot 24mA 4.5 0.36 0.44 \
24 mA 5.5 0.36 0.44
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Symbol Parameter Conditions Vce 74AC138 Unit
)] TA=425°C | TA=-40
to +85°C
Typ |Guaranteed Limits
N Maximum Input Leakage Current Vin=Vce, GND 5.5 +0.1 +1.0 uA
lcc | Maximum Quiescent VIN = Vccor GND 55 8.0 80 HA
Supply Current
AC CHARACTERISTICS over full operating conditions
Symbol Parameter Vee AC138 Unit
iw;"’ Ta = +25°C Ta = — 40°C to +85°C
CL=50 pF CL=50pF
Min Max Min Max
trLH | Propagation Delay 3.3 1.5 13.0 1.5 15.0 ns
Anto On 5.0 15 9.5 15 105
trHL | Propagation Delay 3.3 1.5 12.5 1.5 14.0 ns
Anto On 50 1.5 9.0 1.5 10.5
trLn | Propagation Delay 3.3 1.5 15.0 1.5 16.0 ns
E1orE2to On 5.0 15 11.0 1.5 12.0
tpHL | Propagation Delay 3.3 1.5 13.5 1.5 15.0 ns
E1 orE210 On 5.0 1.5 9.5 1.5 10.5
trLH | Propagation Delay 3.3 1.5 16.5 1.5 16.5 ns
E3 to On 5.0 1.5 11.0 1.5 12.5
tpuL | Propagation Delay 3.3 1.5 13.0 1.5 14.0 ns
E3 to On 5.0 15 8.0 1.0 9.5
ACT — 138
DC ELECTRICAL CHARACTERISTICS
Symbol Parameter Conditions Vee ACT138 Unit
v) TA = +25°C TA = -40
to +85°C
Typ | Guaranteed Limits
VIH | Minimum High Level Vout= 0.1V 45 1.5 2.0 2.0 Vv
Input Voitage orVgc—-0.1V 5.5 1.5 2.0 2.0
ViL | Maximum Low Level VouT= 0.1V 4.5 1.5 0.8 0.8 Vv
Input Voltage orVcc—-0.1V 5.5 1.5 0.8 0.8
VoH | Minimum High Level lout=-50 nA 45 4.49 4.4 4.4 Vv
Output Voltage 5.5 549 | 54 5.4
0
o VIN = ViLor ViH
—24 mA 55 4.86 4.76 \
VoL | Maximum Low Level lout =50 pA 3.0 0.001 0.1 0.1 \")
Output Voltage 4.5 0.001 0.1 0.1
5.5
ViN=ViLor VIH 3.0
lo. 24mA 45 0.36 0.44
24 mA 5.5 0.36 0.44 v
N Maximum Input Leakage Current Vi=Vce, GND 55 +0.1 +1.0 LA
Alcct | Additional Max lcc/Input Vi=Vee—-2.1V 5.5 0.6 1.5 mA
Icc | Maximum Quiescent Vin=Vcc or GND 5.5 8.0 80 pA
Supply Current
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AC CHARACTERISTICS over full operating conditions

Symbol Parameter Vee ACT138 Unit
W Ta = +25°C Ta = - 40°C to +85°C
CL=50pF CL=50 pF
Min Max Min Max
tPLH | Propagation Delay, An to On 5.0 15 105 1.5 11.5 ns
tpHL | Propagation Delay, An to On 5.0 1.5 10.5 1.5 11.5 ns
teLH | Propagation Delay, E1 or E2 to On 5.0 2.5 1.5 2.0 12.5 ns
tPHL | Propagation Delay, E1 or E2 to On 5.0 2.0 1.5 2.0 12.5 ns
trLH | Propagation Delay, E3 to On 5.0 25 12.0 2.0 13.0 ns
tpHL | Propagation Delay, E3 to On 5.0 2.0 10.5 1.5 11.5 ns

SWITCHING WAVEFORMS

] less- tr or tg¢
- VALID
X | f50% MY
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T
107 GND
t PHL tpLH
SET OR ° '
OUTPUT VT
10% , — &ND
Input and output threshold voltage:
VT =50% Vcce for AC; 1.5V for ACT
VH = Vcc for AC, 3V for ACT
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