SN54LVT16952, SN74LVT16952
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS

WITH 3-STATE OUTPUTS
SCBS151B — MAY 1992 - AEVISED JULY 1994
¢ State-of-the-Art Advanced BICMOS SN54LVT18852 . . . WD PACKAGE
Technology (ABT) Design for 3.3-V SN74LVT16952. .. DGG OR DL PACKAGE
Operation and Low-Static Power (TOP VIEW)
Dissipation

10EAB ] 1 56[] 1OEBA
1CLKAB [J2 55[] 1CLKBA
1CLKENAB |] 3 54[] 1CLKENBA

® Members of the Texas Instruments
Widebus™ Famlily

® Supports Mixed-Mode Signal Operation o [« H GND
(5-V input and Output Voltages With 1a1lls safl 181
3.3-Vvee) 1a2[]s 182
® Supports Unregulated Battery Operation Vecl7 soll Voo
Down to 2.7V 1A3[s 1B3
e Typical VoLp (Output Ground Bounce) 1A4 ]9 sl 1B4
<08VatVpoc=33V, Ty =25C 1A5 10 a7ll 1B5
& ESD Protection Exceeds 2000 V Per GNDUn  a6ll GND
MIL-STD-883C, Method 3015; Exceeds 1A6lli2  asll 1B6
200 V Using Machine Model (C = 200 pF, 1A7U13 4]l 187
R=0) 1A8]14  43]}1B8
® Latch-Up Performance Exceeds 500 mA 2A1l15  42]) 281

Per JEDEC Standard JESD-17 2A2 l§16 ] 282

2A3|]
® Bus-Hold Data Inputs Eliminate the Need AsY 17 4o 283

GND [} 18 3|l GND
for External Pullup Resistors oaallss s8] 2B4

® Supports Live Insertion oasl20 370 285

® Distributed Vg and GND Pin Conflguration 2A6 (] 21 as|l 2B6
Minimizes High-Speed Switching Noise Vecl22  3sflvee

® Flow-Through Architecture Optimizes 2a7l23  asfl2B7
PCB Layout 2A8 124 33]] 2B8

® Package Options Include Plastic 300-mil GND}2s 32l GND
Shrink Small-Outline (DL) and Thin Shrink 2CLKENAB ] 2CLKENBA
Small-Outline (DGG) Packages and 380-mil 2CLKAB[J27  30[) 2CLKBA
Fine-Pitch Ceramic Flat (WD) Package 20EAB 29[] 20EBA

Using 25-mil Center-to-Center Spacings

description

The 'LVT16352 are 16-bit registered transceivers 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 two 8-bit
transceivers or one 16-bit transceiver. Data on the A or B bus is stored in the registers on the low-to-high
transition of the clock (CLKAB or CLKBA) input provided that the clock-enable (CLKENAB or CLKENBA) input
is low. Taking the output-enable (OEAB or DEBA) input low accesses the data on sither port.

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 V¢ through a puliup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74LVT16952 is available in TI's shrink small-outline (DL) and thin shrink small-outline (DGG) packages,
which provide twice the 1O pin count and functionality of standard small-outline packages in the same
printed-circuit-board area.

The SN54LVT16952 is characterized for operation over the full military temperature range of -55°C to 125°C.
The SN74LVT16952 is characterized for operation from —40°C to 85°C.

Widebus is a trademark of Texas Instruments Incorporated.

UNLESS OTHERWISE NOTED this document contsine PRODUCTION Copyright © 1994, Texas Instruments incorporated
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SN54LVT16952, SN74LVT16952
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS

WITH 3-STATE OUTPUTS

SCBS1518 — MAY 1962 — REVISED JULY 1994
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1 This symbol is in accordance with ANSI/IEEE Std 81-1984 and IEC Publication 617-12.
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SN54LVT16952, SN74LVT16952
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS151B ~ MAY 1982 - AEVISED JULY 1984

FUNCTION TABLET
INPUTS OUTPUT
CLKENAB CLKAB OFAB A B
H X L X Bo¥
X L L X Bot
L T L L L
L T L H H
X X H X z

t A-to-B data flow is shown; B-to-A data flow is similar
but uses CLKENBA, CLKBA, and OEBA.

% Level of B before the indicated steady-state input
conditions were established.

logic diagram (positive logic)

ACIKENAB > oD q: 54 yCIRENBA
1CLKAB 2——D— 4_4._—55 1CLKBA
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\ /
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2CIKENAB 22 GD ———Qo—a‘ 2GLKENBA
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RS S B - - ——————
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SN54LVT16952, SN74LVT16952
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS1518 ~ MAY 1992 - REVISED JULY 1884

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

Supply voltage range, VoG v vt e e e e e e -0.5Vtod6V
input voltage range, Vi (SEBNOte 1) . ... it e -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... ~0.5Vto7V
Current into any output in the low state, lo: SN54LVT16952 ................ccooiiiiiiinl, 96 mA
SN7ALVT16952 ...t 128 mA

Current into any output in the high state, Ig (see Note 2): SN54LVT16952 ....................... 48 mA
SN74LVT16952 ...........vivien. ... 64 mA

Input clamp current, ik (Vi<0) oo -50 mA
Output clamp current, lok (VO <0) o oviiie i e e -50mA
Maximum power dissipation at Ta = 55°C (in still air} (see Note 3): DGG package .................... 1W
DLpackage .................... 1.4W

Storage temperature raNGE ... ... ov ittt e ca e ittt e -65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause parmanent 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. This current will flow 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.
Formore information, refer to the Package Thermal Considsrations application note in the 1994 ABT Advanced BICMOS Technology
Data Book, literaturs number SCBD0028B.

recommended operating conditions (see Note 4)
SN54LVT16952 | SN74LVT 16052 UNIT
MIN MAX MIN MAX
vee Supply voltage 27 36 27 36 \%
Vi High-level input voltage 2 & 2 v
ViL Low-level input voltage J;EB 0.8 v
V) Input voltage G+ 5.5 55 v
loH High-level output current Jﬁ,\ —-24 -32 mA
oL Low-level output current :3‘" 48 64 mA
At/Av Input transition rise or fall rate I Outputs enabled Pis 10 10 ns/V
TA Operating free-air temperature .56 125 -40 85 °C
NOTE 4: Unused or floating control inputs must be held high or iow.

PRODUCT anwmmwnm mohvm.m

design Wmm:cwg oo ’
et e e e b o
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SN54LVT16952, SN74LVT16952
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS151B - MAY 1992 - REVISED JULY 1994

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

SN54LVT16952 SN74LVT 16952
PARAMETER TEST CONDITIONS UNIT
MIN TYPT MAX MIN TYPT MAX
VIK Voo =27V, l|=-18 mA -1.2 -1.2 \'
Voe = MIN to MAXE, i = —100 pA Vog-0.2 voe-0.2
Veo=27V, loH =-8mA 2.4 24
VoH CC OH v
IoH = -24 mA 2
Ve =3V
loH =32 mA 2
il = 100 0.2 0.2
Voo =27V oL uh
loL =24 mA 0.5 0.5
ioL = 16 mA 0.4 04
VoL oL A
loL = 32mA 0.5 0.5
Vee=3V
IoL = 48 mA 0.55
loL = 64 mA & 0.55
Vcg=3.6V, V| = Vo or GND Gontrol p Y 1
] ins -
Vog=0orMAXE, V=55V P %10 10
Iy Vy=55V R 20 20| pA
Voo =36V Vi=Veo A or B ports§ e 1 1
V|=0 -5 -5
loff Vee =0, VjorVo=01t045V +100 | pA
| v av V=08V A o B borts 75 75
= 0
I{hold) cc Vi=2V p 75 75 pA
lozH Voc =38V, Vo=3V 1 1 pA
lozL Voo =36V, Vo=05V -1 -1 pA
Outputs high 0.12 0.12
Veo=386V, Io=0, Outputs low 5 5
! A
¢c V| = VGG or GND Outpus 2 " m
disabled ’ 0.
Vee=3Vto3d6V, OneinputatVoe-086V,
algc? Other inputs at Vo or GND 0.2 02| mA
Ci Vi=3Vor0 4 pF
Cio Vo=3Vor0 13 13 pF
1 All typical values are at Voo = 3.3 V, Ta = 25°C.
% For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
§ Unused pins at Vo or GND
1 This is the increase in supply current for sach input that is at the specified TTL voltage level rather than VoG or GND.
PRODUCT PREVIEW Information conosms products I the formative or
L L, Cot 7 !
¢l or d’:c:n.\!muwm without notice. S
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SN54LVT16952, SN74LVT16952
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS1518 - MAY 1882 - REVISED JULY 1984

timing requirements over recommended operating free-air temperature range (unless otherwise
noted) (see Figure 1)

SNS4LVT16952 SN74LVT16852
Voc=3.3V _ Veg=33V _
AV Veg=27V 0BV Vec=27V | UNIT
MIN MAX| MIN MAX| MIN MAX]| MIN MAX
folock  Clock frequency 0 150 0 150 0 150 0 150 | MHz
. Pulse duration CLKEN high 33 3, 3.3 33 s
ratl
w use du CLK high or low 33 33 33
Data before CLK high or low 2.1 %429 2.1 2.9
t Setup time CLKEN g ns
su p CLKE?:J before CLK, 12 A 16 12 16
data high or low LA
Data after CLK high or low 07 O] o7 0.7 0.7
th Hold time CLKEN atter CLK, 14 & 15 14 15 ns
data high or low

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

SN54LVT 16962 SN74LVT18952
FROM T0 Veg=33V _ Vec=33V _
PARAMETER (INPUT) (OUTPUT) oAy Vec=27V AV Vec=27V | unir
MIN mAX| MIN MAX| MIN TYPt MAX| MIN max
fmax 150 o 150 150 MHz
tPLH CLKBA or 2 54| A 6.1 2 34 58 7.1
AorB " ns
tPHL CLKAB 2 54l 5.7 2 34 58 6.9
1 OEBA 1 a, 5.8 1 27 5. 6.7
PZH OEBA or AorB | 6 s
tpzL OEAB 1.2 55 12 27 65 8
tPHZ OFEBA or 23 b7 61| 23 39 63 6.9
AorB - ns
pLZ OEAB 22 * 52 53] 22 39 51 5.3
1 All typical values are at VGG = 3.3 V, Ta = 25°C.
gy CR
e W Texas
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SN54LVT16952, SN74LVT16952
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS1518 ~ MAY 1992 - REVISED JULY 1994

PARAMETER MEASUREMENT INFORMATION

o8V
O Open
From Output
Under Test GND TESY $1
_ PPLH/PHL Open
G =50 pF tpLt 6V
(see Note A) PLZ/'PZL
tPH2/tPZH GND
LOAD CIRCUIT FOR OUTPUTS
———— e 27V
Timing Input 15V
N— ov
—ty — h—*—d
| | 27V | tsu th |
Input 15v‘ |15v . l l 2Ty
nput 3 . Data Input 15V %5 v
oV ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PULSE DURATION SETUP AND HOLD TIMES
2.7V 27V
Input Output
{see Note B) j‘--" v x 1.5V Control X1.5 v X1.5 v
] ] ov h —Hl — || ov
| | PZL
t t
PLH T—H, H: iy Von Output ‘ lI tpLZ —"' lt‘— av
Aisv -’\1.sv Waveform 1 15V '
Output | 15V S1at8V | | VoL+03V |
[ VoL (see Note C) | oL
. | le—pl— tpLy ‘ | |tPHZ ¥ &
PHL —"—.I || v Output PZH ¥ r— J v
| OH Waveform 2 T aav YOH
Output X 1.5V pr 15V S1at GND sV §v°“ 03V
——— VoL {see Note C) =0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING

NOTES: A. Ci includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zg =50 (, t; < 2.5 ns, tf< 2.5 ns.
C. Waveform 1 is for an output with intemal 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.
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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