SN54LVT16500, SN74LVT16500
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS
WITH 3-STATE QUTPUTS

SCBS 146D - MAY 1992 - REVISED NOVEMBER 1996
R

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

(TOP VIEW)

SN54LVT16500. .. WD PACKAGE
SN74LVT16500 ... DGG OR DL PACKAGE

oeaB{]1 GND
Members of the Texas Instruments Leas(]2 CLKAB
Widebus™ Family atlls B1
Support Mixed-Mode Signal Operation (5-V GND[]4 GND
Input and Output Voltages With 3.3-V V¢c) A2lls B2
Support Unregulated Battery Operation A3l]e B3
Downto 2.7V Veel]7 Vee
UBT™ (Universal Bus Transcelver) A4l B4
Combines D-Type Latches and D-Type ASH9 B5
Flip-Flops for Operation In Transparent, A6 B6
Latched, or Clocked Mode GND E GND
A7 B7

Typical Vg p (Output Ground Bounce)

<0.8VatVgc =33V, T =25°C :3[ EBsg
ESD Protection Exceeds 2000 V Per A1OE B10

MIL-STD-883, Method 3015; Exceeds 200 V

Using Machine Model :11 ;E ::12
(C=200pF, R=0) GND GND
Latch-Up Performance Exceeds 500 mA A13 B13
Per JEDEC Standard JESD-17 Al4 Bi4
Bus Hold on Data Inputs Eliminates the Al5 B15

Need for External Pullup/Pulldown Voo Vee
Resistors A16 B16
Support Live insertion A7 B17
Distributed Ve and GND Pin Configuration GND ] GND
Minimizes High-Speed Switching Nolse 6%;% (B;L i -
Flow-Through Architecture Optimizes LeBA[] GND

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-mil Center-to-Center Spacings

description

The 'LVT16500 are 18-bit universal bus transceivers designed for iow-voltage (3.3-V) Vo operation, but with
the capability to provide a TTL interface to a 5-V system environment.

Data flow in each direction is controlied by output-enable (OEAB and OEBA), latch-enable (LEAB and LEBA),
and clock (CLKAB and CLKBA) inputs. For A-to-B data flow, the device operates in the transparent mode when
LEAB is high. When LEAB is low, the A data is latched if CLIKAB is held at a high or low logic level. If LEAB is
low, the A-bus data is stored in the latch/flip-flop on the high-to-low transition of CLKAB. Output-enable OEAB
is active high. When OEAB is high, the B-port outputs are active. When OEAB is low, the B-port outputs are in
the high-impedance state.

Widebus and UBT are trademarks of Texas Instruments Incorporated.

UNLESS OTHERWISE NOTED this document containg PRODUCTION Copyright © 1986, Texas [nstruments Incorporated
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description (continued)

Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, and CLKBA. The output enables are
complementary (OEAB is active high and OEBA is active low).

Active bus-hoid 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 Vg through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. OE
should be tied to GND through a pulldown resistor; the minimum value of the resistor is determined by the
current-sourcing capability of the driver.

The SN74LVT 16500 is available in TV'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.

The SN54LVT16500 is characterized for operation over the full military temperature range of ~55°C to 125°C.
The SN74LVT16500 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE?
INPUTS OUTPUT
OEAB LEAB CLKAE A B
L X X X z
H H X L L
H H X H H
H L 4 L L
H L 1 H H
H L H X Bot
H L L X BoS

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

$ Output level before the indicated steady-state input
conditions were established

§ Output level before the indicated steady-state input
conditions were established, provided that CLKAB
was low before LEAB went low
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logic symbolt
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t 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)t

Supply VOB raNge, VG « o v v vt eetiernt it cieesiistaatraraasaasanrraernenasnenn -05Vto46V
Input voltage range, Vi (seeNote 1) ... .. ...t -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg (see Note 1) .... -0.5Vto7V
Current into any output in the low state, Io: SN54LVT16500 .............ooiiiiiiiiiiiin 96 mA
SN74LVTIB500 ... oviie i eens 128 mA

Current into any output in the high state, lp (see Note 2): SNS4LVT16500 ...........ocvvneininn 48 mA
SN74LVTI6500 ........covvvveinennnn, 64 mA

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

Storage temperature range, Tgtg - . cvvvniviienii -65°C to 150°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.

NOTES: 1. The input and output negative-voltage ratings may be exceedsd 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.

Formore information, refer tothe Package Thermal Considerations application note inthe ABT Advanced BICMOS Technology Data
Book.
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recommended operating conditions (see Note 4)

SNS4LVT 16500 | SN74LVT 16500 UNIT
MIN MAX MIN MAX
vee Supply voitage 27 3& 27 36 Vi
ViH High-level input voltage 2 & 2 V'
ViL Low-level input voltage :ﬁs 0.8 v
V)| Input voltage IQQS.S 5.5 \
lon  High-level output current & -4 -32 mA
oL Low-evel output current & 48 64 mA
AVAv  Input transition rise or fall rate ] Outputs enabled q§ 10 10 ns/\V
TA Operating free-air temperature -55 126 —40 85 °C
NOTE 4: Unused control inputs must be held high or low to prevent them from floating.
PRODUCT nm:w information conowns products v‘n=- w
E-Fm"“w,zmmw" ¢ Texas
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electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)
SN54LVT 18500 SN74LVT16500
PARAMETER TEST CONDITIONS UNIT
MmN TYPt MAX| MIN TYPT MmAX
ViK Veg =27V, i|=—18 mA -1.2 -12| v
Voo=27V1036V,  loy=-100pA Voc-0.2 Voe-0.2
Vec =27V, IoH =8 mA 24 2.4
VoH v
IOH =~24 mA 2
Voo =3V
IOH = -32 mA 2
loL = 100 02 0.2
VoG =27V oL ph
loL =24 mA 0.5 0.5
loL = 16 A 0.4 0.4
VoL oL 9
loL =32 mA 0.5 0.5
Vee =3V
1oL = 48 MA ‘2%0.55
loL = 64 mA o 0.55
Vcc =36V, V| = Ve or GND | control S +1
VoG =00r36V, V=55V inputs A 10 10
I V=55V R 20 20| pA
Voc =38V V) =Vco Aor B porst o 5 5
V|=0 i{l -10 -10
loff Voo =0, ViorVo=0t04.5V +100 100 | pA
| Voo =3V Vi=08V Aor B ports s L
I{hold) cc V-2V p 75 5 HA
lozH Vec=36V, Vo=3V 1 1 RA
lozL Voo=36V, Vo=05V -1 -1 BA
Outputs high 0.12 0.12
Voo=36V, - Io=0, Outputs low 5 5
| mA
cC Vj = Vg or GND Outputs o1z o1z
disabled : .
Voc=3Vto36V, Oneinput at Vo - 0.6 V,
siccS Other inputs at VG or GND 02 02| mA
[o] Vi=3Vor0 3.5 35 pF
Cio Vo=3Vor0 12 12 pF
T Al typical values are at Voo = 3.3 V, Ta = 25°C.
¥ Unused pins at VGc or GND

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.

of development. Cheracteristic det and other
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timing requirements over recommended operating free-air temperature range (unless otherwise

noted) (see Figure 1)
SN54LVT16500 SN74LVT18500
Voo =33V | veg=27v cho=.33‘-,3 V'l veg=27v | unir
MIN MAX] MIN MAX| MIN MAX| MIN MAX
folock  Clock frequency 0 150 0 125 0 150 0 125| MHz
] LE high 3.3 a. 33 3.3
tw Pulse duration TLK high or low 33 g 33 33 ns
A before CLKAB 18 4.1 18 11
. B before CLKBAL 1.9 ISEE 1.9 1.2
tsu Setup time A or B before LEL , CLK high 22 N 13 22 13 ns
Aor B before LEL , CLK low 27 § 1.9 27 1.9
Aor B after CLKL 12 4 12 12 12
th Hold time ns
Aor B after LEL 0.9 1.1 09 1.1

switching characteristics over recommended operating free-air temperature range, C; = 50 pF

{unless otherwise noted) (see Figure 1)

SN54LVT16500 SN74LVT18500
FROM TO Voc=33V _ Vec=33V
PARAMETER (INPUT) (OUTPUT) Y Vgo=2TV YY" Veg=27V | unir
MIN MAX| MIN Max| MIN TYPt mMmax| MIN wmaX
fmax 150 125 150 125 MHz
4 17 58 7] 17 3 54 6.8
PLH BorA AorB > ns
tPHL 1.6 6 &5 7.8 1.6 3.2 59 77
tpLH 23 13| & s8g| 23 4 7 8.5
LEAB AorB ns
tPHL LEBAor 27 82p 98| 27 43 79 97
t CLKBA 2 74F 88 2 a1 7 8.3
PLH CLKBA or AorB ns
tPHL CLKAB 24 & 10| 24 44 79 9.9
tPzH OEBA or 12 @52 61| 12 3 5 5.9
AorB . ns
tpzL OEAB 15 59 7] 15 3 58 6.9
t OEBA 27 17 8. 27 46 74 8.3
PHZ OEBA or AorB 6 ns
tpLz OEAB 28 13 77| 28 47 &7 72
t All typical values are at VGG = 3.3 V, Ta = 25°C.
PRODUCT PREVIEW information concema products in the formative o
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PARAMETER MEASUREMENT INFORMATION

o8V TEST 81
t o
From Output 500 Q o Open PLH/PHL pen
tpLz/tpzL 6V
Under Test
tPHZ/tPZH GND
CL=50pF 5000
{see Note A) I
27V
=
LOAD CIRCUIT Timing Input )(1_5 v
1 \— ov
— ty ——> l—sle——»l
| | 27V | fsu th
| | 5V ' [ | 27V
Input 1.5V - Data Input X1.5 v X1.5 v
ov oV
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PULSE DURATION SETUP AND HOLD TIMES
27V 2.7V
Output
Input X1.5 v X1.5 v Control X1 5V X1 5V
oV ov
P ® tpzL —-b| :4—
LH —p—q h—ﬂ—— HL 4 _ﬂ
] ——— VoH Output P r_ 3v
Output | ;l‘ 15V | -’\ 15V w’;:'“';"‘, | X185V | VoL +03V
| voL a | voL
| (see Note B) || tonz — ﬂ_
e ,{ le—pl— ¢
tPHL : PLH v Output 'PZH ﬂ—
| OH Waveform 2 T~ 7= YOH
Output 15V 15V S1at GND ;" 15V iv°“ -03V
——- 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. Ci 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, ty< 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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