SN54LVT162244, SN74LVT162244
3.3-V ABT 16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS2680 - JUNE 1993 - REVISED JULY 19985

® Output Ports Have Equivalent 22-Q Serles SN54LVT162244 . .. WD PACKAGE
Resistors, So No External Reslistors Are SN74LVT162244 . EPDﬁS OR DL PACKAGE
Required r W)

¢ State-of-the-Art Advanced BICMOS
Technology (ABT) Deslign for 3.3-V
Operation and Low-Static Power
Dissipation

® Members of the Texas Instruments
Widebus™ Family

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

® Support Unregulated Battery Operation
Downto 2.7V

® Typical Voi p (Output Ground Bounce)
<08VatVoc=33V,Ty=25C

@ ESD Protection Exceads 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
for External Pullup Resistors

® Support Live Insertion

¢ Distributed Vg 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) 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 'LVT162244 are 16-bit buffers and line drivers designed for low-voltage (3.3-V) V¢ 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.

The outputs, which are designedto source or sink up to 12 mA, include 22-Q2 series resistors to reduce overshoot
and undershoot.

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

Widebus is a trademark of Texas Instruments Incorporated.
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SN54LVT162244, SN74LVT162244
3.3-V ABT-16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

5CB$258D ~ JUNE 1993 - REVISED JULY 1995

description (continued)

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

The SN74LVT162244 is available in TI's shrink small-outiine (DL) and thin shrink small-outline (DGG)
packages, which provide twice the I/O pin count and functionality of standard small-outiine packages in the
same printed-circuit-board area.

The SN54LVT 162244 is characterized for operation over the full military temperature range of -55°C to 125°C.
The SN74LVT162244 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each 4-blt butfer)

INPUTS OUTPUT
OE Y

A
L H H
L L L
H X Z

s
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SN54LVT162244, SN74LVT162244
3.3-V ABT 16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS
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SN54LVT 162244, SN74LVT162244
3.3-V ABT 16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS2580 - JUNE 1993 — REVISED JULY 1985

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

Supply voltage range, VoG - v vvvir ittt e e e e ... =0.5Vto46V
Input voltage range, Vi (Se8 NOte 1) .. ... ittt e e -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5Vto7V
Currentinto any outputinthe lowstate, lg ......... ... .. i i i 30 mA
Current into any output in the high state, Ig(seeNote2) ...... ... .. ... i, 30 mA
Input clamp current, Lk (V] <0) oo e e e -50 mA
Output clamp current, Iok (VO <0) .ot e e e -50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DGG package ................. 0.85 W

DLpackage ............cconunn. 1.2W
Storage temperature range, Tgtg -« -« ««vvurveerrarierieriai e, -65°C to 160°C

t 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.

NOT

ES: 1. Theinput 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 > V.
3. The maximum package power dissipation Is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
Formoreinformation, refer to the Package Thermal Considerations application note inthe 1994 ABT Advanced BICMOS Technology
Data Book, literature number SCBD002B.

recommended operating conditions (see Note 4)

SN5S4LVT 162244 | SN74LVT 162244 UNIT
MIN  MAX MIN  MAX

Vee Supply voltage 27 3.6 2.7 3.6 v
VIH High-level input voltage 2 § 2 v
ViL Low-level input voltage q@.a 0.8 v
V| Input voitage Q55 5.5 \
loH High-level output current G -12 -12 mA
loL Low-level output current Qei 12 12 mA
At/Av Input transition rise or fall rate Outputs enabled hQ‘G 10 10 ns/V
TA Operating free-air temperature -55 125 -40 a5 °C

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

PRODUCT PREVIEW Information concerns products in the formative or

ﬁu}“‘“
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SN54LVT162244, SN74LVT162244
3.3-V ABT 16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS2580 - JUNE 1993 — REVISED JULY 1995
]

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

PARAMETER +EST CONDITIONS SNS4LVT162244 SNT4LVT162244 UNIT
MIN TYPT MAX| MIN TYPT MAX
ViK Veo=27V, | =—18 mA -1.2 -1.2 v
VOH Vecg =3V, IoH == 12mA 2 2 \s
VoL Vog =3V, ioL = 12 mA 0.8 og| v
Voo =0orMAXY, V=55V 10 10
y V| =Vggor GND | Control pins 11 11 uA
Voc=36V V= Vco 1 1
Vo Data pins {Z% = s
Iof Voo =0, ViorVo=0t045V & 100 | pA
I(hoid) Veo=3V Vi=08V A inputs i ‘ii‘ L HA
Vi=2V -75 L -75
10ZH Vec =36V, Vo=3V ‘.§' 5 5| pA
lozL Voo =36V, Vo=05V & -5 -5] pA
Outputs high 0.19 0.09
oo :I/FE\;(;%SOY'GND lo=0. Outputs low 5 5| mA
Outputs disabled 0.19 0.09
T R oz
Ci Vi=3Vor0 4 4 pF
Co Vo=3Vor0 10 10 pF

1 All typical values are at VGG = 3.3 V, Ta = 25°C.
% For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
§ This is the Increase In supply current for each input that Is at the specified TTL voltage level rather than Veg or GND.

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

SNB4LVT 162244 SN74LVT 162244
FROM TO vVeg=33V _ Vec =33V _
PARAMETER (NPUT) (OUTPUT) Coav Veg=27V NP Veg=27V | uNIT
MIN  MAX # MAX MIN TYPt MAX MIN MAX
t . P Al K » % .
PLH A ¥ 1.4 52] & 6 1.4 3.2 4.9 5.8 ns
tPHL 1.1 5.1 f’g 63| 11 31 5 6.1
tPZH 1 6. 7.3 1 47 64 71
OE Y ns
tpzL 14 59 74| 14 34 56 7.3
|{ 2. .9 7.6 26 R 6.6 73
PHZ o v & 45 ns
tpLZ 26 Q 6.1 68| 26 36 58 65
1 All typical values are at VoG = 3.3 V, Tp = 25°C.
moo#cmmﬁfw kﬂmmTwm inthe torm:w': o l
e o iscomir ke producs wibout ot e Pt to TeExAs
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SN54LVT162244, SN74LVT162244
3.3-V ABT 16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS
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e

PARAMETER MEASUREMENT INFORMATION

o8V TEST 81
From Output O Open ‘tPLH;:PHL O:Cn
Under Test GND PLZ''PZL
tPHZ/PZH GND
CL=50pF 50002
(see Note A) I
\ CIRCUIT FOR O - === 27y
LOAD CIRCUIT FOR OUTPUTS Timing Input 18V
1 \— — oV
— ty ——» k—*—ﬂ
' ! 27V | tou Tt
| y ' | f 27V
Input 1.5V 15V Data Input XM v X,_s v
ov ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PULSE DURATION SETUP AND HOLD TIMES
27V 27V
Output x
Input %.5 v XLS v Control X;V 15V
| | ov ; _.|' — II ov
| | PZL
tpLH —¢— M—J—I tPHL I Loz —l |
[ L —— Vo Output | P r_ av
Output I 15V | 15V Warstorm ORIV | fLvoLsoav
| | VoL (se0 N:to B) ! === Vo
| | PHZ ¥ &
l—pl— t
toHL —¢—] — tPLH output PZHN & |
I | VOH Waveform 2 [ Von-03V VoH
Output \ 15V Z# 15V S1at GND 1.5V )
——— VoL (see Note B) ~0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING

NOTES: A. Cg 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 pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo =« 50 Q ty < 2.5 ns, t;$ 2.5 ns.
D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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