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� Members of the Texas Instruments
Widebus   Family

� Output Ports Have Equivalent 25- Ω Series
Resistors, So No External Resistors Are
Required

� State-of-the-Art EPIC-ΙΙB   BiCMOS Design
Significantly Reduces Power Dissipation

� Latch-Up Performance Exceeds 500 mA Per
JEDEC Standard JESD-17

� Typical V OLP (Output Ground Bounce)
< 1 V at VCC = 5 V, TA = 25°C

� High-Impedance State During Power Up
and Power Down

� Distributed V CC and GND Pin Configuration
Minimizes High-Speed Switching Noise

� Flow-Through Architecture Optimizes PCB
Layout

� Package Options Include Plastic 300-mil
Shrink Small-Outline (DL), Thin Shrink
Small-Outline (DGG), and Thin Very
Small-Outline (DGV) Packages and 380-mil
Fine-Pitch Ceramic Flat (WD) Package
Using 25-mil Center-to-Center Spacings

description

The ’ABT162244 are 16-bit buffers and line
drivers designed specifically to improve both the
performance and density of 3-state memory
address drivers, clock drivers, and bus-oriented
receivers and transmitters. These devices can be
used as four 4-bit buffers, two 8-bit buffers, or one
16-bit buffer. These devices provide noninverting
outputs and symmetrical active-low output-
enable (OE) inputs.

The outputs, which are designed to source or sink up to 12 mA, include equivalent 25-Ω series resistors to
reduce overshoot and undershoot.

When VCC is between 0 and 2.1 V, the device is in the high-impedance state during power up or power down.
However, to ensure the high-impedance state above 2.1 V, OE should be tied to VCC through a pullup resistor;
the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN54ABT162244 is characterized for operation over the full military temperature range of –55°C to 125°C.
The SN74ABT162244 is characterized for operation from –40°C to 85°C.

Copyright   1997, Texas Instruments IncorporatedPRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. Production processing does not necessarily include
testing of all parameters.

Widebus and EPIC-ΙΙB are trademarks of Texas Instruments Incorporated.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

SN54ABT162244 . . . WD PACKAGE
SN74ABT162244 . . . DGG, DGV, OR DL PACKAGE

(TOP VIEW)
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FUNCTION TABLE
(each 4-bit buffer)

INPUTS OUTPUT

OE A Y

L H H

L L L

H X Z

logic symbol †
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5
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6
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8
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3Y4
17

30
4A1

29
4A2

27
4A3

26
4A4
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EN2
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EN3
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† This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
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logic diagram (positive logic)
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) †

Supply voltage range, VCC –0.5 V to 7 V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Input voltage range, VI (see Note 1) –0.5 V to 7 V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Voltage range applied to any output in the high or power-off state, VO –0.5 V to 5.5 V. . . . . . . . . . . . . . . . . . . 
Current into any output in the low state, IO 30 mA. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Input clamp current, IIK (VI < 0) –18 mA. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Output clamp current, IOK (VO < 0) –50 mA. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Package thermal impedance, θJA (see Note 2): DGG package 89°C/W. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

DGV package 93°C/W. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
DL package 94°C/W. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Storage temperature range, Tstg –65°C to 150°C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

† Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
2. The package thermal impedance is calculated in accordance with EIA/JEDEC Std JESD51.
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recommended operating conditions (see Note 3)

SN54ABT162244 SN74ABT162244
UNIT

MIN MAX MIN MAX
UNIT

VCC Supply voltage 4.5 5.5 4.5 5.5 V

VIH High-level input voltage 2 2 V

VIL Low-level input voltage 0.8 0.8 V

VI Input voltage 0 VCC 0 VCC V

IOH High-level output current –12 –12 mA

IOL Low-level output current 12 12 mA

∆t /∆v Input transition rise or fall rate Outputs enabled 10 10 ns/V

∆t/∆VCC Power-up ramp rate 200 200 µs/V

TA Operating free-air temperature –55 125 –40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.
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electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS
TA = 25°C SN54ABT162244 SN74ABT162244

UNITPARAMETER TEST CONDITIONS
MIN TYP† MAX MIN MAX MIN MAX

UNIT

VIK VCC = 4.5 V, II = –18 mA –1.2 –1.2 –1.2 V

VCC = 4.5 V, IOH = –1 mA 3.35 3.35 3.35

VOH
VCC = 5 V, IOH = –1 mA 3.85 3.85 3.85

VVOH
VCC = 4 5 V

IOH = –3 mA 3.1 3.1 3.1
V

VCC = 4.5 V
IOH = –12 mA 2.6* 2.6

VOL VCC = 4 5 V
IOL = 8 mA 0.4 0.8 0.8 0.65

VVOL VCC = 4.5 V
IOL = 12 mA 0.8

V

Vhys 100 mV

II VCC = 0 to 5.5 V, VI = VCC or GND ±1 ±1 ±1 µA

IOZPU‡ VCC = 0 to 2.1 V,
VO = 0.5 V to 2.7 V, OE = X

±50 ±50 ±50 µA

IOZPD‡ VCC = 2.1 V to 0,
VO = 0.5 V to 2.7 V, OE = X

±50 ±50 ±50 µA

IOZH
VCC = 2.1 V to 5.5 V,
VO = 2.7 V, OE ≥ 2 V

10 10 10 µA

IOZL
VCC = 2.1 V to 5.5 V,
VO = 0.5 V, OE ≥ 2 V

–10 –10 –10 µA

Ioff VCC = 0, VI or VO ≤ 4.5 V ±100 ±100 µA

ICEX
VCC = 5.5 V,
VO = 5.5 V

Ouptputs high 50 50 50 µA

IO§ VCC = 5.5 V, VO = 2.5 V –25 –55 –100 –25 –100 –25 –100 mA

VCC = 5.5 V, Outputs high 2 2 2

ICC

VCC = 5.5 V,
IO = 0, Outputs low 30 30 30 mA
VI = VCC or GND Outputs disabled 2 2 2

¶
Data inputs

VCC = 5.5 V,
One input at 3.4 V,

Outputs enabled 50 50 50

∆ICC¶
Data inputs ,

Other inputs at
VCC or GND Outputs disabled 50 50 50 µA

Control inputs
VCC = 5.5 V, One input at 3.4 V,
Other inputs at VCC or GND

50 50 50

Ci VI = 2.5 V or 0.5 V 3 pF

Co VO = 2.5 V or 0.5 V 8 pF

* On products compliant to MIL-PRF-38535, this parameter does not apply.
† All typical values are at VCC = 5 V.
‡ This parameter is characterized, but not production tested.
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
¶ This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND.
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switching characteristics over recommended ranges of supply voltage and operating free-air
temperature, C L = 50 pF (unless otherwise noted) (see Figure 1)

SN54ABT162244

PARAMETER
FROM

(INPUT)
TO

(OUTPUT)
VCC = 5 V,
TA = 25°C MIN MAX

UNIT

MIN TYP MAX

tPLH
A Y

1 2.5 3.6 1 4.1
ns

tPHL
A Y

1 3.1 4.7 1 5.3
ns

tPZH
OE Y

1 3.2 4.8 1 5.6
ns

tPZL
OE Y

1 3.2 4.7 1 5.5
ns

tPHZ
OE Y

1 3.2 5.3 1 6.3
ns

tPLZ
OE Y

1 3.1 4.6 1 4.9
ns

switching characteristics over recommended ranges of supply voltage and operating free-air
temperature, C L = 50 pF (unless otherwise noted) (see Figure 1)

SN74ABT162244

PARAMETER
FROM

(INPUT)
TO

(OUTPUT)
VCC = 5 V,
TA = 25°C MIN MAX

UNIT

MIN TYP MAX

tPLH
A Y

1 2.5 3.2 1 3.9
ns

tPHL
A Y

1 3.1 4 1 4.8
ns

tPZH
OE Y

1 3.2 4.2 1 5.4
ns

tPZL
OE Y

1 3.2 4.1 1 5.1
ns

tPHZ
OE Y

1 3.2 4 1 4.6
ns

tPLZ
OE Y

1 3.1 3.9 1 4.5
ns
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PARAMETER MEASUREMENT INFORMATION

1.5 V

thtsu

From Output
 Under Test

CL = 50 pF
(see Note A)

LOAD CIRCUIT

S1

7 V

Open

GND

500 Ω

500 Ω

Data Input

Timing Input 1.5 V
3 V

0 V

1.5 V 1.5 V

3 V

0 V

3 V

0 V

1.5 V

tw

Input

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

INVERTING AND NONINVERTING OUTPUTS

VOLTAGE WAVEFORMS
PULSE DURATION

tPLH

tPHL

tPHL

tPLH

VOH

VOH

VOL

VOL

1.5 V 1.5 V

3 V

0 V

1.5 V1.5 V

Input

1.5 V

Output
Control

Output
Waveform 1

S1 at 7 V
(see Note B)

Output
Waveform 2
S1 at Open

(see Note B)

VOL

VOH

tPZL

tPZH

tPLZ

tPHZ

1.5 V1.5 V

3.5 V

0 V

1.5 V VOL + 0.3 V

1.5 V VOH – 0.3 V

≈ 0 V

3 V

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

LOW- AND HIGH-LEVEL ENABLING

Output

Output

tPLH/tPHL
tPLZ/tPZL
tPHZ/tPZH

Open
7 V

Open

TEST S1

NOTES: A. CL includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
C. All input pulses are supplied by generators having the following characteristics: PRR ≤ 10 MHz, ZO = 50 Ω, tr ≤ 2.5 ns, tf ≤ 2.5 ns.
D. The outputs are measured one at a time with one transition per measurement.

1.5 V

Figure 1. Load Circuit and Voltage Waveforms
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S N5 4 ABT1 6 2 2 4 4 ,  1 6 - Bit  Bu ffe r s / Dr iv e r s  W it h  3 - S t a t e  O u t p u t s
DEVICE S TATUS :  ACTI VE

PARAMETER NAME S N5 4 ABT1 6 2 2 4 4 S N7 4 ABT1 6 2 2 4 4

Volta ge  Node s  (V) 5 5

Vcc ra n ge  (V) 4 .5  to  5 .5 4 .5  to  5 .5

In pu t  Le ve l TTL TTL

Ou tpu t  Le ve l TTL TTL

No.  of Ou tpu t s 1 6  

Ou tpu t  Drive  (m A)  -1 2 / 1 2

tpd  m a x (n s )  4 .8

S ta t ic Cu rre n t  1 6

Log ic Tru e  

FEATURES Ba ck to  Top

●      Me m be rs  of th e  Te xa s  In s t ru m e n ts  W id e b u s TM Fa m ily
●      Ou tpu t  Port s  Ha ve  Equ iva le n t  2 5 -  S e rie s  Re s is tors ,  S o  No Exte rn a l Re s is tors  Are  Re qu ire d

●      S ta te -of- th e -Art  EPI C- II  B TM BiCMOS  De s ign  S ign ifica n t ly Re du ce s  Powe r Dis s ipa t ion  
●      La tch -Up  Pe rform a n ce  Exce e ds  5 0 0  m A Pe r JEDEC S ta n da rd  JES D-1 7
●      Typ ica l VO LP  (Ou tpu t  Grou n d  Bou n ce )  <  1  V a t  VCC =  5  V,  TA =  2 5 ° C

●      High - Im pe da n ce  S ta te  Du rin g  Powe r Up  a n d  Powe r Down
●      Dis t r ibu te d  VCC a n d  GND Pin  Con figu ra t ion  Min im ize s  High -S pe e d  S witch in g  Nois e

●      Flow-Th rou gh  Arch it e ctu re  Op t im ize s  PCB La you t
●      Pa cka ge  Op t ion s  In clu de  Pla s t ic 3 0 0 -m il S h rin k S m a ll-Ou t lin e  (DL) ,  Th in  S h rin k S m a ll-Ou t lin e  (DGG) ,  a n d  Th in  Ve ry S m a ll-Ou t lin e  (DGV)  Pa cka ge s  a n d  3 8 0 -m il Fin e -Pit ch  Ce ra m ic Fla t  (WD)  Pa cka ge  

Us in g  2 5 -m il Ce n te r- to-Ce n te r  S pa cin gs  

Wide bu s  a n d  EPIC- IIB a re  t ra de m a rks  of Te xa s  In s t ru m e n ts  In corpora te d .

DES CRI P TI O N Ba ck to  Top

Th e  'ABT1 6 2 2 4 4  a re  1 6 -b it  bu ffe rs  a n d  lin e  d rive rs  de s ign e d  s pe cifica lly to  im prove  both  th e  pe rform a n ce  a n d  de n s ity of 3 - s t a te  m e m ory a dd re s s  d rive rs ,  clock d rive rs ,  a n d  bu s -orie n te d  re ce ive rs  a n d  
t ra n s m it t e rs .  Th e s e  de vice s  ca n  be  u s e d  a s  fou r 4 -b it  bu ffe rs ,  two 8 -b it  bu ffe rs ,  or  on e  1 6 -b it  bu ffe r .  Th e s e  de vice s  p rovide  n on in ve rt in g  ou tpu t s  a n d  s ym m e t rica l a ct ive - low ou tpu t -  
e n a b le  (OE\ )  in pu t s .  

Th e  ou tpu t s ,  wh ich  a re  de s ign e d  to  s ou rce  or s in k u p  to  1 2  m A,  in clu de  e qu iva le n t  2 5 -  s e rie s  re s is tors  to  re du ce  ove rs h oot  a n d  u n de rs h oot .  

Wh e n  VCC is  be twe e n  0  a n d  2 .1  V,  th e  de vice  is  in  th e  h igh - im pe da n ce  s t a te  du rin g  powe r u p  or powe r down .  Howe ve r,  to  e n s u re  th e  h igh - im pe da n ce  s t a te  a bove  2 .1  V,  OE\  s h ou ld  be  t ie d  to  VCC t h rou gh  a  

pu llu p  re s is tor;  th e  m in im u m  va lu e  of th e  re s is tor  is  de te rm in e d  by th e  cu rre n t - s in kin g  ca pa b ility of th e  d rive r.  

Th e  S N5 4 ABT1 6 2 2 4 4  is  ch a ra cte rize d  for ope ra t ion  ove r th e  fu ll m ilit a ry t e m pe ra tu re  ra n ge  of -5 5 ° C to  1 2 5 ° C.  Th e  S N7 4 ABT1 6 2 2 4 4  is  ch a ra cte rize d  for ope ra t ion  from  -4 0 ° C to  8 5 ° C.  

TECHNI CAL DO CUMENTS Ba ck to  Top

To vie w th e  fo llowin g  docu m e n ts ,  Acroba t  Re a de r 4 .0  is  re qu ire d .
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To down loa d  a  docu m e n t  to  you r h a rd  d rive ,  r igh t - click on  th e  lin k a n d  ch oos e  'S a ve ' .  

DATAS HEET Ba ck to  Top

Fu ll da ta s h e e t  in  Acroba t  PDF:  s n 5 4 a b t1 6 2 2 4 4 .pd f (1 1 7  KB,Re v.D)  ( Upda te d :  0 5 / 0 1 / 1 9 9 7 )

AP P LI CATI O N NO TES Ba ck to  Top

Vie w App lica t ion  Note s  for  Dig it a l Log ic

●      Adva n ce d  BiCMOS  Te ch n ology (ABT)  Log ic Ch a ra cte riza t ion  In form a t ion  (Re v.  B)  (S CBA0 0 8 B -  Upda te d :  0 6 / 0 1 / 1 9 9 7 )

●      Adva n ce d  BiCMOS  Te ch n ology (ABT)  Log ic En a b le s  Op t im a l S ys te m  De s ign  (Re v.  A)  (S CBA0 0 1 A -  Upda te d :  0 3 / 0 1 / 1 9 9 7 )

●      Bu s - In te rfa ce  De vice s  With  Ou tpu t -Da m pin g  Re s is tors  Or Re du ce d -Drive  Ou tpu t s  (Re v.  A)  (S CBA0 1 2 A -  Upda te d :  0 8 / 0 1 / 1 9 9 7 )
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 DEVI CE I NFO RMATI O N

 Upda te d  Da ily

ORDERABLE DEVICE S TATUS
PACKAGE

TYPE |  PINS
TEMP ( º C)

DS CC 

NUMBER

PRODUCT 

CONTENT

BUDGETARY 

PRICING

QTY |  $ US

S TD

PACK

QTY

5 9 6 2 -9 4 5 8 7 0 1 QXA ACTIVE
CFP

(WD)
| 4 8 -5 5  TO 1 2 5  Vie w Con te n t s 1 KU | 2 2 .3 9 1

        

        

S NJ5 4 ABT1 6 2 2 4 4 WD ACTIVE
CFP

(WD)
| 4 8 -5 5  TO 1 2 5

5 9 6 2 -
9 4 5 8 7 0 1 QXA

Vie w Con te n t s 1 KU | 2 2 .3 9 1

        

  

TI  I NVENTO RY S TATUS

As  Of 0 9 : 0 0  AM GMT,  1 7  Apr 2 0 0 3

IN S TOCK
IN PROGRES S

QTY |  DATE
LEAD TIME

2 * 8 1 | 1 2  Ma y 8  WKS

 3 3 | 1 9  Ma y  

 > 1 0 k | 2 0  Ma y  

0 * 9 4 | 2 1  Apr 8  WKS

 > 1 0 k | 2 0  Ma y  

  

REP O RTED DI S TRI BUTO R I NVENTO RY

As  Of 0 9 : 0 0  AM GMT,  1 7  Apr 2 0 0 3

DIS TRIBUTOR

COMPANY |  REGION
IN S TOCK PURCHAS E

Avn e t | Am e rica s 6 6

   

   

Non e  Re porte d
Vie w Dis t r ibu tors   

   

Ta b le  Da t a  Up d a t e d  o n :  4 / 1 7 / 2 0 0 3  
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