HIGH-SPEED CMOS

1-0f-8 DECODER IDT54/74AAHCT138

Integrated Device Technology. Inc.

FEATURES: DESCRIPTION:
® Equivalent to ALS speeds and output drive over full The IDT54/74AHCT138 are 1-of-8 decoders built using
temperature and voltage supply extremes advanced CEMOS™, a dual metal CMOS technology. The
® 11ns typical address to output delay IDT54/74AHCT138 accepts three binary weighed inputs (A,
e IoL = 14mA over full military temperature range A‘-ﬂ Ap) and, when enabled, provides eight mutually exclusive
o CMOS power levels (5uW typ. static) active LOW outputs (Og-O7). The IDT54/74AHCT138 features
P HWIYP. X three enable inputs, two active LOW (E;, Ep) and one active
¢ Both CMOS and TTL output compatible HIGH (E3). Ail outpus will be HIGH unless E; and E, are LOW
e Substantially lower input current levels than ALS (5uA max.) and Ej is HIGH. This multiple enable function allows easy
e 1-0f-8 decoder with enables parallel expansion of the device to a 1-0f-32 (5 lines to 32 lines)
o 100% product assurance screening to MIL-STD-883, Class B Fiecoder with just four IDT54/74AHCT138 devices and one
is available inverter.
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IDT54/T4AHCT138 HIGH-SPEED CMOS 1-OF-8 DECODER MILITARY AND COMMERCIAL TEMPERATURE RANGES

ABSOLUTE MAXIMUM RATING(1)

SYMBOL RATING COMMERCIAL | MILITARY | UNIT
Terminal Voltage
Vrerm | With Respect -05t0+70 [-0.5t0+70| V
to GND
Operating o
Ta Temperature Oto +70 -55 to +126 C

Temperature

- - o
Taias | Under Bias 5510 +125 |-65t0 +135| °C

T Storage
STG Temperature

lout DC Output Current 120 120 mA

NOTE:

1.Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may
cause permanent damage to the device. This is a stress rating only and
functional operation of the device at these or any other conditions above those
indicated in the operational sections of this specification is not implied.
Exposure to absolute maximum rating conditions for extended periods may
affect reliability.

-55t0+125 |-65to +155| °C

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified:

Ta = 0°C to +70°C Vee = 5.0V £ 5% Min. = 4.75V Max. = 5,25V (Commercial)
Ta = -55°C to +125°C Vee = 5.0V = 10% Min. = 4.50V Max. = 5.50V (Military)
VLC =0.2V
VHC = VCC -0.2v
SYMBOL PARAMETER TEST CONDITIONS" MIN. | TYR® | MAX. | UNIT
Vi Input HIGH Level Guaranteed Logic High Level 2.0 —_ — \
Vi Input LOW Level Guaranteed Logic Low Level — — 0.8 \
Iy Input HIGH Current Vee = Max., Viy = Voo — — 5 uA
he Input LOW Current Ve = Max., Vjy = GND — — -5 uA
lsc Short Circuit Current Vee = Max.® -60 -100 — mA
Voo =3V, Vin = Vic Of Vhor ton = -32uA Vhe Veo -
loy = -150pA \/ \/ —
VoH Output HIGH Voltage Ve = Min OH s He ce )
cc = Min. lon = ~1.0mA MIL 24 4.3 —
ViN=Vigor Vi,
lon = -2.6mA COM 24 4.3 —
Vee =3V, Vi =V g or Ve, loL = 300uA - GND Vic
loL = 300xA — GND \Y
VoL Output LOW Voltage Ve = Min, oL # Le \
cC - . loL = 14mA MIL — — 0.4
Vin=Vigor Vi,
loL = 24mA COM — — 05
NOTES: »

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at V¢ = 5.0V, +25°C ambient and maximum loading.
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second.




IDT54/74AHCT138 HIGH-SPEED CMOS 1-OF-8 DECODER MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS
Vic =0.2V; iy = Voo - 0.2V

SYMBOL PARAMETER TEST CONDITIONS™" MIN. | TYR® | MAX. | UNIT
Vgc = Max.
lcca Quiescent Power Supply Current VHe S Vini VNS Vie — 0.001 15 mA
fi=0
Power Supply Current Vee = Max,, _
lecr TTL Inputs HIGH Vi =3.4v0 05 16 mA
Vce = Max.
| Dynamic Power Outputs Open VINZ Ve _ 015 03 mA/
cco Supply Current One Input Toggling | Vin<Vic : g MHz
50% Duty Cycle
Vee = Max. xmi \\?-ac o5 8
Outputs Open INS Vic - X K
i = 1.0MHz (AHCT)
50% Duty Cycle. Vin = 3.4V _ 04 26
Total Power One Input Toggling | or v,y = GND - - R
lec Supply Current 4 Vin= Vio m
Vec = Max. ViNS Vic — 0.04 1.6
Outputs Open (AHCT)
fi = 250kHz a4V
50% Duty Cycle IN= S _
of Vi = GND 03 24
NOTES:

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vg = 5.0V, +25°C ambient and maximum loading.
3. Per TTL driven input (V,y = 3.4V); all other inputs at Vg or GND.
4. lcc = lauiescent * hinputs * Iovnamic
lec = leca * loetPuNT + foep (fep/2 + fiNj)
lccq = Quiescent Current
lccr = Power Supply Current for a TTL High Input (V) = 3.4V)
Dy, = Duty Cycle for TTL inputs High
Ny = Number of TTL Inputs at D,
lcep = Dynamic Current caused by an Input Transition pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
f; = Input Frequency
Nj = Number of Inputs at f;
All currents are in milliamps and all frequencies are in megahertz.

5-22



1DT54/74AHCT138 HIGH-SPEED CMOS 1-OF-8 DECODER MILITARY AND COMMERCIAL TEMPERATURE RANGES

DEFINITION OF FUNCTIONAL TERMS TRUTH TABLE
PIN NAMES DESCRIPTION INPUTS OUTPUTS
Ag-Ay Address Inputs [ —_ - - = = — =
E, E, Enable Inputs (Active LOW) E; E; E3 A0 Ar A |Og Oy O, O3 O4 Os Og Oy
Ey _ Enable Input (Active HIGH)
0y-0; Outputs (Active LOW) H X X |[X X X|H H H H H H H H
X H X X X X H H H H H H H H
X X L X X X H H H H H H H H
L L H L L L L H H H H H H H
L L H H L L H L H H H H H H
L L H L H L H H L H H H H H
L L H H H L H H H L H H H H
L L H L L H H H H H L H H H
L L H H L H H H H H H L H H
L L H L H H H H H H H H L H
L L H H H H H H H H H H H L
SWITCHING CHARACTERISTICS OVER OPERATING RANGE
COMMERCIAL MILITARY
SYMBOL PARAMETER CONDITION TYPICAL UNITS
MIN. MAX. MIN. MAX.
toLn Propagation Delay
Anto Oy 11.0 6.0 220 6.0 27.0 ns
teHL
teLy Propagation Delay C =50 pf
torn E,or E, to Oy R, =500 0 13.0 4.0 170 4.0 20.0 ns
tpLh Propagation Delay 13.0 4.0 17.0 40 20.0 ns
tpnL Ejto Oy
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