SN54LVT16244A, SN74LVT16244A
3.3-V ABT 16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS142E ~ MAY 1992 - REVISED JANUARY 1996

@ State-of-the-Art Advanced BICMOS SN54LVT16244A . .. WD PACKAGE
Technology (ABT) Deslgn for 3.3-V SN74LVT16244A ... DGG OR DL PACKAGE
Operation and Low-Static Power (TOP VIEW)

Dissipation

] 2OF
] 1A1
] 12
] GND
] 1A3
] 1A4
| Voo
] 2A1
] 2A2
] GND
] 2A3
] 2A4
] 3A1
] 3A2
] GND
_] 3A3

® Members of the Texas Instruments
Widebus™ Family

® Support Mixed-Mode Signal Operation (5-V
input and Output Voltages With 3.3-V V¢c)

® Support Unregulated Battery Operation
Down to 2.7V

¢ Typlcal Vo p (Output Ground Bounce)
<08VatVpoc=33V,Ty=25C

® ESD Protection Exceeds 2000 V Per
MIL-STD-883C, Method 3015; Exceeds
200 V Using Machine Model
(C =200pF, R=0)

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

® Bus-Hold Data Inputs Eliminate the Need
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for External Pullup Reslistors i 3’:::
® Support Live Insertion ] 4A1
¢ Distributed Vo and GND Pin Configuration ] 442

Minimizes High-Speed Switching Noise ] GND
¢ Flow-Through Architecture Optimizes ] 4A3

PCB Layout ] 484

] 30E

® Packaged In Plastic 300-mil Shrink
Small-Outline (DL) and Thin Shrink
Small-Outline (DGG) Packages and 380-mil
Fine-Pitch Ceramic Flat (WD) Package
Using 25-mll Center-to-Center Spacings

description

The 'LVT16244A are 16-bit buffers and line drivers designed for low-voltage (3.3-V) Vg operation, but with the
capability to provide a TTL interface to a 5-V system environment. These devices can be used as four 4-bit
buffers, two 8-bit buffers, or one 16-bit buffer. These devices provide true outputs and symmetrical active-low
output-enable (OE) inputs.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.

To ensure the high-impedance state during power up or power down, OE should be tied to Vo through a pullup
resistor; the minimum valus of the resistor is determined by the current-sinking capability of the driver.

The SN74LVT16244A is available in TI's shrink small-outline (DL) and thin shrink small-outline (DGG)
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the
same printed-circuit-board area.

Widebus is a trademark of Texas Instruments Incorporated.
.

PRODUCTION DATA information Is current e of publication date. Copyright © 1996, Texas Instruments incorporated
Products conform 10 specificstions per the terms of Texss nstruments ’

siandard warranty. [ g does nol Inciude

teting of o parametars. I

POST OFFICE BOX 855303 ® DALLAS, TEXAS 762656 6-3



SN54LVT16244A, SN74LVT16244A
3.3-V ABT 16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCB8142E - MAY 1992 - REVISED JANUARY 10968
description {(continued)

The SN54LVT16244A is characterized for operation over the full military temperature range of -55°C to 125°C.
The SN74LVT16244A is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each buffer)
INPUTS OUTPUT
OF A Y
L H H
L L L
H X z
logic symbolt
1
10E EN1
48
20E EN2
25
30E EN3
24
«OF EN4
47 1 - 2
1A1 1 1V Y1
48 3
1A2 1Y2
44 8
1A3 1Y3
43 [
1A4 “ o 1Y4
2A1 P 1 2V . 2v1
2A2 2Y2
38 1
2A3 2Y3
37 12
2A4 " TS 2v4
3A1 1 3V}— av4
35 14
3A2 ay2
33 18
3A3 2 p 3ya
3A4 -~ o )
4A1 p” 1 49 ” 4Y1
4A2 pm 2 4Y2
4A3 ” P 4Y3
4A4 ———————— 4Y4
t This symbol Is In accordance with ANSHIEEE Std 91-1984
and |IEC Publication 617-12.
. _
INSTRUMENTS
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SN54LVT16244A, SN74LVT16244A
3.3-V ABT 16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS142E — MAY 1992 — REVISED JANUARY 1996

logic diagram (positive loglc)
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44 I\£ 8 a3 \[ 16
1A3 1Y3 3A3 avs
| .~
[\[ 32 [\[ 17
1ae =8 P ® 1va A4 P av4
48 24
20F :{> WoE ﬁb |
4 I\[ 8 30 I\I 19
2A1 2v1 4A1 41
&—_? V(‘
40 9 20 20
2A2 2v2 4A2 42
V1 i
[\I " \I 22
283 —28 P 2v3 a3z =2 > 4Y3
a7 [\[ 12 \I 23
204 > 2v4 ana 2 > ava

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

SUPPIY VORAGE TANGE, VO « vt et ittt ie et e e ettt e e te e s te e eaeeenns ~-0.5Vto46V
Input voltage range, V) (SEe NOtB 1) ........vveiii it e -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... —0.5Vto 7V
Current into any output in the low state, Ip: SNSALVTI6244A .......iivnvereeeerennennnnnin, 96 mA
SN7ALVTI6244A . ... ... it 128 mA

Current into any output In the high state, o) (see Note 2): SNS4LVT16244A . ................... .. 48 mA
SN74LVT16244A ...................... 64 mA

Input clamp cument, i (Vi< 0) ..o iuiii i e e -50 mA
Output clamp currant, ok (VO < 0) « o irie ittt e e e et -50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DGG package ................. 0.85W
DLpackage .................... 1.2W

Storage temperature range, TG cevvrerrereanetee e e, -65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. Thess ara 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. This current flows only when the output is in the high state and Vo > Ve
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.

Formoreinformation, referto the Package Thermal Considerations application note in the 1994 ABT Advanced BICMOS Technology
Data Book, literature number SCBD002B.

{{’ TEXAs
INSTRUMENTS
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SN54LVT16244A, SN74LVT16244A
3.3-V ABT 16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS142E - MAY 1992 ~ REVISED JANUARY 1996

recommended operating conditions (see Note 4)

SNS4LVT16244A | SNT4LVT16244A UNIT
MIN  MAX MIN  MAX

Vce Supply voltage 2.7 3.6 2.7 3.6 \4
VIH High-level input voitage 2 2 Vv
VIL Low-level input voltage 0.8 0.8 \
Vi Input voltage 556 55 v
IOH High-level output current ~24 -32 mA
loL Low-level output current 48 64 mA
At/Av input transition rise or fall rate l Outputs enabled 10 10 ns/V
TA Operating free-air temperature -55 125 ~40 85 °C

NOTE 4: Unused control inputs must be held high or low to prevent them from floating.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

SNS4LVT16244A SN74LVT16244A
PARAMETER TEST CONDITIONS UNIT
MIN  MAX MIN TYPt MAX
VIK Voo =27V, lj =18 mA 1.2 -12] v
Vee = MIN to MAXE, o = ~100 pA Voc-0.2 Voe-0.2
Vee=27Y, ! =-8mA 2.4 24
VoH cC OH m v
IOH =-24 mA 2
Voo =3V
IOH =-32 mA 2
loL =100 0.2 02
Voo =27V OL = 100 pA
oL = 24 mA 0.5 0.5
oL = 16 MA 0.4 0.4
VoL oL v
IoL = 32 mA 05 0.5
Vee=3V
oL = 48 mA 0.55
IoL = 64 mA 0.55
Voo =0orMAXE,  V|=55V 50 10
| V| = Vg or GND Control inputs +1 +1 JA
|
Vcc=36V V=V 1 1
ce Ul 010 Data inputs
V|=0 -5 -5
lott Vee=0, ViorVo=0to4.5V +100| pA
V=08V 75 75
| Vec=3V A inputs
i(hold) cC Vie2v p 7 75 HA
lozH Vocc=36V, Vo=3V 5 5| pA
lozL Voo =36V, Vo =05V -5 -5| pA
v . ne0 Outputs high 0.19 0.09
cCc=36V, 0=0,
Icc VI = VGG or GND Outputs low 5 5] mA
Outputs disabled 0.19 0.09
Vcc=3V1036V, OneinputatVoc-06V,
alec$ Other inputs at Vo or GND 02 02y mA
Gi Vi=3Vor0 4 pF
Co Vo=3Vorg 10 pF

T All typical values are at VoG = 3.3 V, T = 25°C.
% For conditions shown as MIN or MAX, use the appropriate value specified under recommended operaling conditions.
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.

% TeExAS
INSTRUMENTS
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SN54LVT16244A, SN74LVT16244A
3.3-V ABT 16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS142E - MAY 1992 — REVISED JANUARY 1996

switching characteristics over recommended operating free-air temperature range, C = 50 pF
(unless otherwise noted) (see Figure 1)

SN54LVT16244A SN74LVT 16244A
FROM TO Veg=33V _ Vog=33V _
PARAMETER (INPUT) (OUTPUT) Coay | Yec=27V Coav vec=27V | uNIT
MIN  MAX MIN  MAX MIN TYPT MAX| MIN MAX
t 1 44 5.1 1 23 4.1
PLH A Y S ns
PHL 1 45 53 1 23 4.1 5.2
t 1 3 8.4 1 2.6 5.2 8.3
PZH oE v 5 ns
pzL 1 63 6.8 1 28 62 6.7
t 21 7 7.7 2.2 3.9 57 6.3
PHZ OF Y ns
tPLZ 18 58 59 2 87 6.1 5.6
1 All typical values are at VoG = 3.3 V, TA = 25°C.
INSTRUMENTS
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SN54LVT16244A, SN74LVT16244A
3.3-V ABT 16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS142E - MAY 1882 — REVISED JANUARY 1996
PARAMETER MEASUREMENT INFORMATION

oY TEST s1
81 Y O
From Output 5000 © Open :PLH;'PHL : \o’n
Under Test GND 'PLZ”PZL GND
CL =50 pF PHZ/PZH
(see Note A) I so0Q

—————— 2.7V
LOAD CIRCUIT FOR OUTPUTS Timing input ‘/{15\/_
/| W 1Y
— tw —— e—ple——»
| ) tau o

27V I

| ! [ I 21v
Input 1.5V 15V Data Input Xi.s v th v
oV oV
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PULSE DURATION SETUP AND HOLD TIMES
27V 2.7V
input X1 5V X1 5V go“':t‘:‘;: X1.5 v X1 sV
| [ ov I | ov
{ | thzL— |
tPLH —4—h |“—O{—— tPHL I | oz —» k__
|

SR o I UMY B U ey
Output i 15V | 15V 18V | LyoLs03v
| VoL statev L 22Y voL

|
I
| (see Note B) | PHZ —
toHL —¢—] “_"F tPLH e Iﬁ—

| v Qutput ] v
| OH Waveform 2 U aay YOH
-03V
Output X 15V Zpl 15V $1at GND A5V {Vo” 03
——— VoL (see Note B) ~ 0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAQGATION DELAY TIMES ENABLE AND DISABLE TIMES
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING

NOTES: A. C( 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. Allinput puises are supplied by generators having the following characteristics: PRR < 10 MHz, Z¢y = 50 0, tr<2.5ns,4<2.5ns.
D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circult and Voltage Waveforms
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