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NNational Semiconductor

54ABT/74ABT244

Octal Buffer/Line Driver with TRI-STATE® Qutputs

General Description

The 'ABT244 is a1 octal buffer and line driver with TRI-
STATE outputs designed to be employed as a memory and
address driver, clock driver, or bus-oriented transmitter/re-
ceiver.

Features

® Non-inverting buffers

= Output sink capability of 64 mA, source capabiiity of
32 mA

| Guaranteed outout skew

Guaranteed multiple output switching specifications
Output switching specified for both 50 pF and 250 pF
loads

Guaranteed simultaneous switching, noise level and
dynamic threshold performance

Guaranteed latchup protection

High impedance glitch free bus loading during entire
power up and power down cycle

Nondestructive hot insertion capabitity

Disable time less than enable time to avoid bus
contention

Standard Military Drawing (SMD) 59€2-8214701

Ordering Code: see section 10

f
'; Commercia! Mititary :auc,::g: Package Description
74ABT244CSC (Note 1) M20B 20-Lead (0.300” Wide) Moided Small Outline, JEDEC
i 74ABT244CS.J (Note 1) M20D 20-Lead (0.300" Wide) Molded Small Outline, EIAJ
74ABT244CPC N208 20-Lead (0.300" Wide) Molded Dual-in-Line
54ABT244J4/883 J20A 20-Lead Ceramic Dual-in-Line
74ABT244CMSA (Note 1) MSA20 | 20-Lead Molded Shrink Smali Outline EIAJ Type I
; 74ABT244CMTC (Note 1) MTC20 : 20-Lead Molded Thin Shrink Smail Outline, JEDEC
1[ 54ABT244W/883 | W20A 20-Lead Cerpack
r 54ABT244E/883 E20A 20-Lead Ceramic Leadless Chip Carrier. Type C

Note 1: Devicas also available in 137 reel. Use suffix

= SCX, SJ¥, MTCX and MSAX

. . Truth Table
Connection Diagrams
Pin Assignment for Pin Assignment OE4 | 1 o oE. |1 1
DIP, SOIC, SSOP and Flatpak for LCC 1/%0-3} Qo3| OFa | l4-7/ Os7
_ ) 20 i5 Og 1y 05 I H X Z H X 4
OF, : o> — Ve jojuiaaio) L{H| H L | H| H
o — < 2%, P Llol v |lo)o]u
3 t |5 :
Oy -5 — 0 hdil e, H = HIGH Voltage Leve!
f b :2} 17 4 GND 2 L = LOW Valtage Level
1 | 16 Iz [ 7] OF. X = immateriat
0g Z \—-\ :{£ , e 0; i %VCL Z = High Impedance
T —= e S s (8 o, - -
0 ¥_[£ 0, . - Pin Names Description
Iy g M:Q‘, 13 s 4 113 8 (7 1| OE,, Ok, Qutput Enabie Input
O ";'9"\\""{;—“‘1— 03 I R T - | (A::tive Low)
GND ———] \.___Q__. i 017 nputs
7 0p-07 Outputs
TL/F210992-1




Absolute Maximum Ratings (Note 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales

Office/Distributors for availability and specifications.

Storage Temperature
Ambient Temperature under Bias

Junction Temperature under Bias

—65°C to +150°C
—55°Cto +125°C

DC Latchup Source Current
Over Voltage Latchup (1/0)

—500 mA
10v

Note 1: Absolute maximum ratings are values beyond which the device may
be damaged or have its useful lite impaired. Functional operation under
these conditions is not implied.
Note 2: Either voitage limit or current limit is sufficient to protect inputs.

Ceramic ~55'Cto +175°C Recommended Operating
Plastic —55°Cto +150°C conditions
V¢g Pin Potential to
Sround Pin —-0.5Vto +7.0V Fr oo i’tﬁ' Ambient Temperature 510 4125
Input Voitage (Note 2) -0.5Vto +7.0V Comr;yercial - 40"C‘;o +85°C
Input Current (Note 2) —30mAto +5.0mA Supply Voltage
Voltage Applied to Any Output Military +4.5Vto +5.5V
in the Disabled or Commercial +4.5Vto +5.5V
Power-Off State —0.5V105.5V Minimum Input Edge Rate AV/At
in the HIGH State ~05V 1o Vg Data Inpot > siavran
Current Applied to Output Enable Input 20 mV/ns
in LOW State (Max) twice the rated g (mA)
DC Electrical Characteristics
ABT244
Symbol Parameter Units| Vee Conditions
Min Typ Max
Vin Input HIGH Voltage 2.0 v Recognized HIGH Signal
Vi Input LOW Voltage 0.8 v Recognized LOW Signal
Vep Input Clamp Diode Voltage ~1.2 v Min N = —18mA
VoH Output HIGH Voltage 54ABT/74ABT| 25 \" Min lo = —3mA
54ABT| 2.0 v Min  {igy = —24mA
74ABT| 20 Y Min |loy = —32mA
VoL Output LOW Voltage 54ABT 0.55 v Min loL = 4B mA
74ABT 0.55 loL = 64 mA
IiH Input HIGH Current 5 Vin = 2.7V (Note 2)
pA Max _
5 Vin = Voo
Igvi Input HIGH Current Breakdown Test 7 nA Max |Viy =7.0V
hL Input LOW Current -5 A Max Vin = 0.5V (Note 2)
-5 [ ¥ ViN = 0.0V
Vio inputLeakage Test 475 v 0.0 k?l ;tr?e? F{-‘Ll:s Grounded
lozH Output Leakage Current 50 pA |0 - 55V |Voyr = 27v; OF, = 20V
lozL Output Leakage Current -50 | pA |0 —5.8V|Vour = 0.5V; OE, = 2.0V
los Output Short-Circuit Current —100 =275 mA Max |Vpyt = 0.0V
lcEx Output High Leakage Current 50 nA Max | Vour = Vo
Izz Bus Drainage Test 100 nA 0.0 Vout = 5.5V; All Others GND
lccH Power Supply Current 50 MA Max | All Qutputs HIGH
lecL Power Supply Current 30 mA Max | Al Outputs LOW
locz Power Supply Gurrent 50 KA Max E\TIIE&:e\r/ngt Vec or Ground
lccT Additional Ioc/Input  Outputs Enabled 2.5 mA V= Vg — 2.1V
Outputs TRI-STATE 25 mA Max Enable input V; = Vgg — 2.1V
Outputs TRI-STATE 50 pA Data Input V| = Voo — 2.1V
All Others at V¢c or Ground
locp Dynamic Ioc No Load / Outputs Open
(Note 2) 01 | A | Max |OEn = GND, (Note 1)
One Bit Toggling, 50% Duty Cycle

Note 1: For 8 bits toggling, Iccp < 0.8 mA/MHz.
Note 2: Guaranteed, but not tested.
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DC Electrical Characteristics (soic package) (Continued)

Conditions
Symbol Parameter Min Typ Max Units Vee C_ = 50 pF,

Ry = 5000
VoLp Quiet Output Maximum Dynamic Vo 0.5 0.8 \' 50 Ta = 25°C (Note 1)
VoLv Quiet Output Minimum Dynamic Vo -1.3 -0.8 v 5.0 Ta = 25°C (Note 1)
Vouv Minimum High Level Dynamic Output Voitage 2.7 3.1 v 5.0 Ta = 25°C (Note 3)
ViHD Minimurmn High Level Dynamic Input Voltage 2.0 1.5 v 5.0 Ta = 25°C (Note 2)
ViLp Maximum Low Level Dynamic Input Voltage 1.1 0.8 v 5.3 Ta = 25°C (Note 2)

Note 1: Max number of outputs defined as (n). n

-- 1 data inputs are driven OV to 3V. One output at LOW. Guaranteed, but not lested.

Note 2: Max number of data inputs (n} switching n — 1 inputs switching OV to 3V. Input-under-test switching: 3V to threshold {Vy p), OV to threshold (Viyp).

Guaranteed,

but not tusted

Note 3: Max number of outputs defined as (n). n — 1 daia inputs are driven OV to 3V. One output HIGH. Guaranteed, but not tested.

AC Electrical Characteristics (soic and ssop package): See Section 2

74ABT 54ABT 74ABT
Ta = +25°C Ta = —55°Cto +125°C Ta = —40°C to +85°C Ei
Symbol Parameter Vee = +5V Vee = 4.5V-5.5V Vee = 4.5V-5.5V Uniis NS'
CL = 50 pF CL = 50pF CL = 50 pF :
Min Typ Max Min Max Min Max
tPLH PropagationDelay | 1.0 25 3.6 1.0 5.3 1.0 3.6 ns 245
tPhL Data to Outputs 1.0 23 386 1.0 5.0 1.0 36 e
tpzH Output Enable 15 35 60 0.8 6.5 1.5 6.0 ns o4
tpzL Time 15 36 60 1.2 7.9 1.5 6.0 i
tphz Output Disable 17 35 58 1.2 76 1.7 56 ns 04
tprz Time 1.7 33 5.6 1.0 7.9 1.7 5.6
i isti package): See Section 2
Extended AC Electrical Characteristics (soic package): see s
74ABT 74ABT 74ABT
~40°C to +85°C Ta = —40°C to +85°C Ta = —40°C to +85°C
Vgg = 4.5V-5.5V Vog = 4.5V-5.5V Voe = 4.5V-5.5V Fig
Symbol Parameter CL = 50 pF Cy = 250 pF Cy = 250 pF Units No-
8 Outputs Switching 1 Output Switching 8 Outputs $Switching ’
(Note 4) (Note 5) (Note 6)
Min Typ Max Min Max Min Max
foggle | Max Toggle Frequency 100 MHz
teLH Propagation Delay 15 50 i 15 6.0 25 85 ns |25
tPHL Data to QOutputs 1.5 50 1.5 6.0 25 8.5 ’
tpzH Output Enable Time 15 6.5 | 25 75 25 10.0 s | 24
tpzi 1.5 6.5 2.5 7.5 25 12.0
tPHZ Output Disable Time 1.0 5.6 (Note 7) (Nots 7) ns | 24
thLz 1.0 5.6

Note 4: This specification Is guaranteed but not tested. The limits apply to propagation delays for all paths described switching in phase fi.e., all low-to-high. high-

to-low, etc.).

Note 5: This specification 1s guaranteed but not tested. The limits represent propagation delay with 250 pF load capacitors in place of the 50 pF load capacitars in
the standard AC load. This specification pertains to single output switching only

Note 6: This specification is guaranteed but nat tested. The limits represent propagation delays for all paths described switching in phase (i.e.. all low-to-high, high-
to-low, etc.) with 25C pF load capacitors in place of the 50 pF load capacitors in the standard AC load.

Note 7: The TRI-STATE delays are dominated by the RC network (50001, 250 pF) on the output and have been excludea from the datasheet.
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Skew: see Section 2 (SOIC package)

74ABT

74ABT

Ta = —40°Cto +85°C
Vee = 4.5V-5.5V

Ta = —40°Cto +85°C
Vee = 4.5V-5.5V

Symbol Parameter CL = 50 pF CL = 250 pF Units :'g'

8 Outputs Switching 8 Outputs Switching )

(Note 3) (Note 4)
Max Max

tosHL Pin to Pin Skew
(Note 1) HL Transitions 0.8 18 ns 213
tosLH Pin to Pin Skew
(Note 1) LH Transtions 08 18 ns 213
tps Duty Cycle
(Note 5) LH—HL Skew 10 25 ns 214
tost Pin to Pin Skew
{Note 1) LH/HL Transitions 10 25 ns 217
tpy Device tc Device Skew
(Note 2) LH/HL Transitions 18 3.0 ns 220

Note 1: Skew is defined as the absolute value of the difference between the actual propagation delays for any two separate outputs of the same device. Tha
specification applies to any outputs switching HIGH to LOW (togHt). LOW to HIGH (tog H), or any combination switching LOW to HIGH and/or HIGH 1o LOW

{togT). The specification is guaranteed but not tested.

Note 2: Propagation delay variation for a given set of conditions {i.e., temperature and Vgc) from device to device. This specification is guaranteed but not testect.
Note 3: This specification is guaranteed but not tested. The limits apply to propagation deiays for all paths described switching in phase (i.e., all low-to-high, high-

to-low, etc.)

Note 4: These specifications guaranteed but not tested. The limits represent propagation delays with 250 pF load capacitors in place of the 50 pF load capacitors
in the standard AC ioad.
Note 5: This describes the ditference between the delay of the Low-to-High and the High-to-Low transition on the sams pin. It is measured across ail the outputs
(drivers) on the same chip, the worst (largest defta) number is the guaranteed specification. This specification is guaranteed but not tested.

Capacitance
Conditions
Symbol Parameter Typ Units Ta = 25°C
CiN Input Capacitance 5.0 pF Veg = OV
Cout (Note 1) Qutput Capacitance 9.0 pF Voo = 5.0V

Note 1: Coyt is measured at irequency = 1 MHz, per MiL-STD-B83B, Method 3012.
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tpLH vs Temperature (Ta) tpyL vs Temperature (Tp)

C| = 50 pF, 1 Output Switching Cy = 50 pF, 1 Output Switching
6.00 6.00
5.00 5.00
4.00 —  MAX 4.00 MAX
3.00 3.00 TY? @ 4.5V

TYP @ 4.5V I e
>
2.00 2.00 TY> @ 5.5V
TYP @ 5.5V !
!
1.00 1.00
} MIN MIN
0.00 ‘ 0.00 .
-550¢C -40°C 259C 85°C 125°C -559¢ -40°C 25°C 85°C 1259¢C
TL/F710992-11 TL/F710892-142

tpLy vs L.oad Capacitance tpyL vs Load Capacitance

1 Output Switching, T = 25°C 1 Output Switching, Tp = 256°C
8.00 8.00
6.00 6.00

- - g - - - - -

MAX P . MAX -
. o
4.00 =" > _ - /

P
4—/ TYP @ 5.5V

2.00
Y RS L--———-J——--""""__—'
MIN i MIN
0.00 0.00
50 pF 100 pF 150 pF 250 pF 50 pF 100 pF 150 pF 250 pF
TL/F/10992-13 TL/F/10992~14
tpLy vs l-oad Capacitance tpyL vs Load Capacitance
8 Outputs Switching, Tp = 25°C 8 Outputs Switching, Ty = 25°C
10.00 T 10.00 1
9.00 9.00 i
8.00 S 8.00 L
f’ ’/
7.00 - — 7.00 —d
MAX =T MAX e
5.00 _ - 6.00 — A 45V —
- - @ 8-
5.00 k==~ TYP @ 4.5V // 5.00 - }/
4.00 —— S 4.00 —
L TYP @ 5.5V
3.00 o= TYP @ 5.5V 3,00 —
2.00 == =-==" 2.00 S
p=—=" MIN - MIN |
1.00 T 1.00 | t
0.00 0.00
50 pF 100 pF 150 pF 250 pF 50 pf 100 pF 150 pF 250 pF
TL/F210992-15 TL/F»10992 <16

Dashed lines reprasent design characteristics; for specified guarantess refer to AC Charactenstics Tabie
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tpz vs Temperature (Ta)
C_ = 50 pF, 1 Output Switching
8.00
7.00
MAX
6.00
5.00
TYP @ 4.5V
4.00
3.00 TYP @ 5.5V
2.00
1.00 MIN
0.00
-559C -40°C 25°C 859C 125°¢

8.00

6.00

5.00

4.00

3.00

2.00

1.00

0.00

-55°C

8.00

7.00

6.00

5.00

4.00

3.00

2.00

0.00

-40°C

TL/F/10992-17

tpzn vs Temperature (Ta)
Cy = 50 pF, 1 Output Switching

MAX

TYP @ 4.5V

TYP @ 5.5V

e

MIN

-40°C

25°C

85°C

tpzu vs Temperature (Ta)
CL = 50 pF, 8 Oulputs Switching

MAX

TYP @ 4.5V

TYP @ 5.5V

MIN

25°C

85°C

TL/F/10992-21

125°C
TL/F/10892-18

tpLz vs Temperature (Ta)
Cy = 50 pF, 1 Output Switching
8.00
7.00
6.00 MAX
5.00
TYP @ 4.5V
4.00
3.00 TYP @ 5.5V
2.00
1.00
MIN
0.00
-559¢ -40°C 25°C 859C 125°C
TL/F/10992-18
tpyz vs Temperature (Ta)
CL = 50 pF, 1 Output Switching
8.00
7.00
6.00 MAX
5.00
TYP @ 4.5V
4.00
3.00 TYP @ 5.5V
2.00
1.00
MIN
0.00
-559C -40°C 259C 85°C 125°C
TL/F/10892-20
tpuz vs Temperature (Ta)
CL = 50 pF, 8 Outputs Switching
8.00
7.00
6.00 MAX
5.00
TYP @ 4.5V
4.00 il
3.00 TYP @ 5.5V
2.00
MIN
1.00
0.00
-40°C 25°C 85°C

Dashed lines represent design characteristics; for specified guarantess refer to AC Characteristics Table.

TL/F/10892-22
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tpz, vs Temperature (Tp)
Cy = 50 pF, 8 Outputs Switching

8.00 T
i
7.00 MAX
R ) R iR S
6.00
TYP @ 4.5V
5.00
4.00 TYP @ 5.5V
3.00
2.00
NIN
1.00
0.00
-40°C 25°¢ 85°C
TL/F/10992-23
tpz1. vs Load Capacitance
8 Outputs Switching
Ta = 25°C
14.00
12.00 rd
’/
L d
10.00 — -
MAX
8.00 Y L e
PP YR //
6.00
h/
— tressy
4.00 :
200 e -
MIN
0.00
50 pF 100 pF 150 pF 250 pf

tpLH and tpy vs Number
Outputs Switching Vg = 5.0V,

Ta = 25°C,C_ = 50 pF

TL/F/10992-25

6.00
5.00
MAX  _a=m
- -
-
4.00 -
—=
o= Toyy TYP.
3.00 ——
/
; Touw TYP.
2,00
1.00 pmmem==== T T TF
0.00 L i
10UTPUT 40UTPYT 8 OUTPUT

TL/F/10992-27

tpLz v8 Temperature (Ta)
C. = 50 pF, 8 Outputs Switching
8.00
7.00
6.00 MAX
5.00
4.00 VP @ 4.5V
3.00 TYP @ 5.5V
2.00
MIN
1.00
0.00
-40°C 25°C 8s°c
TL/F/10992-24
tpzH vs Load Capacitance
8 Outputs Switching
Ta = 25°C
14.00
12.00
10.00
- - -
-
8.00 MAX e ” .
- -
== TP @ 4.5V /
5,00 pra== /—1//
]
4.00 =" TYP @ 5.5V —1 —
200 —————— L o ===
i MIN
0.00
50 pF 100 pf 150 pF 250 pF
TL/F/10982-26
icc vs Frequency,
Average, Ty = 25°C,
All Outputs Unioaded/Unterminated
100 r
l A
60 ' .
e Yy, = 5.5V //
W~
(mA) o
40 A
20 Pt
L~
!
0 !
0 10 20 30 40 50 60 70 80 90 100

Frequency (MHz)

Dashed lines represent design characteristics. for specified guarantees refer to AC Characteristics Table.

TL/F710992-28
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