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FEATURES

» Control Inputs V,/V, Levels Are Referenced * Max Data Rates
t0 Vcca Voltage — 170 Mbps (Veea <1.8Vor Ve <1.8V)

* V. Isolation Feature — If Either V. Input Is at — 320 Mbps (Ve 21.8Vand Vg 21.8V)
GND, All I/0 Ports Are in the High-Impedance « Latch-Up Performance Exceeds 100 mA Per

State

I Supports Partial Power-Down-Mode
Operation

JESD 78, Class Il
ESD Protection Exceeds JESD 22

. : . — 8000-V Human-Body Model (A114-A)
¢ Fully Configurable Dual-Rail Design Allows

Each Port to Operate Over the Full 1.4-V to — 200-V Machine Model (A115-A)
3.6-V Power-Supply Range — 1000-V Charged-Device Model (C101)

e |/Os Are 4.6-V Tolerant
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DESCRIPTION/ORDERING INFORMATION

This 8-bit noninverting bus transceiver uses two separate configurable power-supply rails. The SN74AVC8T245
is optimized to operate with Vca/Vecg Set at 1.4 V to 3.6 V. It is operational with Vca/Vecg as low as 1.2 V. The
A port is designed to track Vcca. Veoca @ccepts any supply voltage from 1.2 V to 3.6 V. The B port is designed to
track Vecg. Vecg accepts any supply voltage from 1.2 V to 3.6 V. This allows for universal low-voltage
bidirectional translation between any of the 1.2-V, 1.5-V, 1.8-V, 2.5-V, and 3.3-V voltage nodes.

ORDERING INFORMATION

Ta PACKAGE® ORDERABLE PART NUMBER TOP-SIDE MARKING
QFN - RHL Reel of 1000 SN74AVC8T245RHLR WE?245
Tube of 60 SN74AVC8T245PW
—40°C to 85°C TSSOP - PW WE245
Reel of 2000 SN74AVC8T245PWR
TVSOP - DGV Reel of 2000 SN74AVC8T245DGVR WE?245

(1) For the most current package and ordering information, see the Package Option Addendum at the end of this document, or see the Tl
website at [yww fi.con.

2 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.

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

Copyright © 2003-2007, Texas Instruments Incorporated


http://focus.ti.com/docs/prod/folders/print/sn74avc8t245.html
http://www.ti.com

EN74AVC8T243 ,
8-BIT DUAL-SUPPLY BUS TRANSCEIVER *L‘ TEXAS

WITH CONFIGURABLE VOLTAGE TRANSLATION AND 3-STATE OUTPUTS INSTRUMENTS

www.ti.com
SCES517H-DECEMBER 2003—-REVISED FEBRUARY 2007

DESCRIPTION/ORDERING INFORMATION (CONTINUED)

The SN74AVC8T245 is designed for asynchronous communication between data buses. The device transmits
data from the A bus to the B bus or from the B bus to the A bus, depending on the logic level at the
direction-control (DIR) input. The output-enable (OE) input can be used to disable the outputs so the buses are
effectively isolated.

The SN74AVC8T245 is designed so the control pins (DIR and OE) are supplied by Vcca.

The SN74AVC8T245 solution is compatible with a single-supply system and can be replaced later with a '245
function, with minimal printed circuit board redesign.

This device is fully specified for partial-power-down applications using I The I circuitry disables the outputs,
preventing damaging current backflow through the device when it is powered down.

The V¢ isolation feature ensures that if either V¢ input is at GND, both ports are in the high-impedance state.

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

FUNCTION TABLE
(each 8-bit section)

INPUTS
— OPERATION
OE DIR
L L B data to A bus
L H A data to B bus
H X All outputs Hi-Z

LOGIC DIAGRAM (POSITIVE LOGIC)
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To Seven Other Channels
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Absolute Maximum Ratings™®
over operating free-air temperature range (unless otherwise noted)

MIN MAX UNIT
\%
ceA Supply voltage range -0.5 4.6 \
Vees
1/0 ports (A port) -0.5 4.6
\ Input voltage range @ I/0 ports (B port) -05 4.6 \Y
Control inputs -0.5 4.6
v Voltage range applied to any output A port -0.5 4.6 v
0 in the high-impedance or power-off state(® B port 05 4.6
A port -0.5 V, +0.5
Vo Voltage range applied to any output in the high or low state (@) P ceA \Y
B pOI’t -0.5 VCCB +0.5
lik Input clamp current V<0 -50 mA
lok Output clamp current Vo <0 -50 mA
lo Continuous output current +50 mA
Continuous current through Veca, Veeg, or GND +100 mA
DGV package 86
03 Package thermal impedance ® PW package 88| °C/W
RHL package 43
Tstg Storage temperature range -65 150 °C

(1) 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.

(2) The input voltage and output negative-voltage ratings may be exceeded if the input and output current ratings are observed.

(3) The output positive-voltage rating may be exceeded up to 4.6 V maximum if the output current rating is observed.

(4) The package thermal impedance is calculated in accordance with JESD 51-7.
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Recommended Operating Conditions ®@®
VCCI VCCO MIN MAX UNIT
Veea Supply voltage 1.2 3.6 \%
Vees Supply voltage 1.2 3.6 \%
1.2Vto 195V Ve % 0.65
Vig High-level Data inputs 1.95V 0 2.7 V 1.6 v
input voltage
27Vto36V 2
1.2Vto 195V Ve % 0.35
Vi Low-level Data inputs 1.95V 0 2.7V 07| Vv
input voltage
27Vto36V 0.8
1.2Vto 195V Veea % 0.65
High-level DIR
ViH input voltage (referenced to Veca) L9 Vio 2.7V 1.6 v
27Vto36V 2
1.2Vto 195V Veea X 0.35
Low-level DIR
Vi input voltage (referenced to Veca) L9 Vio 2.7V 0.7 v
27Vto36V 0.8
V| Input voltage 3.6 \%
Active state 0 Veeo
Vo Output voltage \%
3-state 3.6
12V -3
14Vtol6V -6
lon High-level output current 1.65Vto1.95V -8 mA
23Vto27V -9
3Vto36V -12
12V
14Vtol6V
loL Low-level output current 1.65Vto1.95V mA
23Vto27V
3Vto36V 12
At/Av Input transition rise or fall rate 5| ns/iV
Ta Operating free-air temperature -40 85 °C
(1) Vccy is the V¢ associated with the input port.
(2) Vcco is the V¢ associated with the output port.
(3) Allunused data inputs of the device must be held at V¢, or GND to ensure proper device operation. Refer to the TI application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA00A4.
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Electrical Characteristics®™®
over recommended operating free-air temperature range (unless otherwise noted)

Tp = 25°C —40°C to 85°C
PARAMETER TEST CONDITIONS Veea Vees UNIT
MIN TYP  MAX MIN  MAX
IOH =-100 HA 1.2Vto3.6V 1.2Vto3.6V VCCO -0.2
lo = =3 MA 12V 12V 0.95
low = =6 MA 14V 14V 1.05
Von - Vi=Viy \
low = -8 MA 1.65 V 1.65 V 1.2
lo = -9 MA 2.3V 2.3V 1.75
IOH =-12 mA 3V 3V 2.3
lo, = 100 pA 12V1t03.6V | 1.2Vt03.6V 0.2
loL = 3 MA 12V 12V 0.15
loL = 6 MA 14V 14V 0.35
VoL — V=V \%
loL = 8 MA 1.65 V 1.65 V 0.45
loL = 9 MA 2.3V 2.3V 0.55
loL = 12 mA 3V 3V 0.7
I i‘;gﬂttrso' V| = Vcea Of GND 12Vt036V | 1.2Vt03.6V +0.025 +0.25 1| pA
| AOTB |\ v = 0t036 Y oV 0Vto36V +0.1 +1 +5 R
or = 0 3.
off | port 1= o 0Vto3.6V oV +0.1 +1 s "
AorB VO = VCCO or GND,
loz® V, = Vg or GND, 36V 36V 05 25 £5| pA
port ==
OE =V,
12V1036V | 1.2V103.6V 15
ICCA V| = Vcc| or GND, |o =0 ov 3.6V -2 HA
36V oV 15
12V1036V | 1.2Vt03.6V 15
ICCB V| = Vcc| or GND, |o =0 ov 3.6V 15 HA
36V oV -2
I<Subscript>C
CA</Subscript
>+
<subscriptsC | V1= VeaiOrGND, 1o=0 | 12V1036V | 1.2V1036V 25| pA
CB</Subscript
>
Control _
Ci |inputs | Vi=33VorGND 3.3V 3.3V 3.5 45| pF
Co g\o?tr B Vo =33VorGND 3.3V 3.3V 6 7| pF

(1) Vcco is the V¢ associated with the output port.
(2) Vg is the V¢ associated with the input port.
(3) For I/O ports, the parameter lo includes the input leakage current.
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Switching Characteristics
over recommended operating free-air temperature range, Ve, = 1.2 V (see Figure 10)
FROM TO VCCB =12V VCCB =15V VCCB =18V VCCB =25V VCCB =33V
PARAMETER UNIT
(INPUT) (OUTPUT) TYP TYP TYP TYP TYP
t 3.1 2.6 25 3 35
PLH A B ns
topL 31 2.6 25 3 35
t 3.1 2.7 25 2.4 2.3
PLH B A ns
topL 31 2.7 25 2.4 2.3
t __ 5.3 5.3 53 5.3 5.3
PZH OE A ns
tpzL 5.3 5.3 5.3 5.3 5.3
t __ 5.1 4 35 3.2 3.1
PZH OE B ns
tpzL 5.1 4 35 3.2 3.1
t __ 4.8 4.8 4.8 4.8 4.8
PHz OE A ns
tpLz 48 48 48 48 48
t _ 4.7 4 4.1 4.3 5.1
PHz OE B ns
tpLz 4.7 4.1 4.3 5.1
Switching Characteristics
over recommended operating free-air temperature range, Ve, = 1.5V £ 0.1 V (see Eigure 10)
_ VCCB =15V VCCB =18V VCCB =25V VCCB =33V
FROM TO Vees = 1.2V +0.1V +0.15 V +0.2V +0.3V
PARAMETER (INPUT) (OUTPUT) $0. £ 0. 0. £ 0. UNIT
TYP MIN  MAX| MIN MAX| MIN MAX| MIN MAX
tpLH 2.7 0.5 5.4 0.5 4.6 0.5 49| 05 6.8
A B ns
tprL 2.7 0.5 5.4 0.5 4.6 0.5 49| 05 6.8
tpLH 2.6 0.5 5.4 0.5 5.1 0.5 47| 05 45
B A ns
tprL 2.6 0.5 5.4 0.5 5.1 0.5 47| 05 45
tpzi _ 3.7 1.1 8.7 1.1 8.7 1.1 87| 1.1 8.7
OE A ns
tpzL 3.7 1.1 8.7 1.1 8.7 1.1 87| 11 8.7
tpzi _ 4.8 1.1 7.6 1.1 7.1 1 5.6 1 5.2
OE B ns
tpzL 4.8 1.1 7.6 1.1 7.1 1 5.6 1 5.2
tprz _ 3.1 0.5 8.6 0.5 8.6 0.5 86| 05 8.6
OE A ns
tpLz 3.1 0.5 8.6 0.5 8.6 0.5 86| 05 8.6
tprz _ 4.1 0.5 8.4 0.5 7.6 0.5 72| 05 7.8
OE B ns
tpLz 4.1 0.5 8.4 0.5 7.6 0.5 72| 05 7.8
6
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Switching Characteristics

over recommended operating free-air temperature range, Ve, = 1.8 V £ 0.15 V (see Figure 10)

_ VCCB =15V VCCB =18V VCCB =25V VCCB =33V
FROM TO Vees =12V +0.1V +0.15V +0.2V +0.3V
PARAMETER | i) (OUTPUT) +0. +0. +0. +0. UNIT

TYP MIN  MAX| MIN MAX MIN  MAX MIN  MAX

toL 1 25 05 51| 05 44| 05 4/ 05 39
A B ns

tonL 25 05 51| 05 44| 05 4/ 05 39

toLk 2.5 05 46| 05 44| 05 39| 05 37
B A ns

topL 2.5 05 46| 05 44| 05 39| 05 37

t _ 1 6.8 1 6.8 1 6.8 1 6.8
PZH OE A ns

tosL 1 68 1 68 1 68 1 68

toz __ 46 1.1 82 1 67/ 05 51| 05 45
OE B ns

toz1 4.6 1.1 82 1 67| 05 51| 05 45

tonz _ 2.8 0.5 71| 05 71 0.5 71 05 7.1
OE A ns

tpLz 2.8 0.5 71| 05 71 0.5 71 05 7.1

topz __ 3.9 05 78| 05 69| 05 6/ 05 58
OE B ns

tor7 3.9 05 78| 05 69| 05 6/ 05 58

Switching Characteristics
over recommended operating free-air temperature range, Ve, = 2.5V £ 0.2 V (see Figure 10)
_ V, B = 15V VCCB =18V VCCB =25V VCCB =33V
FROM TO Veecs =12V | "5, £0.15V £02V £03V
PARAMETER (INPUT) (OUTPUT) +U. =Y. +U. = U UNIT

TYP MIN  MAX MIN  MAX MIN  MAX MIN  MAX

tpLH 2.4 0.5 4.7 0.5 3.9 0.5 3.1 0.5 2.8
A B ns

topL 2.4 05 47| 05 39| 05 31| 05 28

toLn 05 49| 05 4| 05 31| 05 29
B A ns

tonL 05 49| 05 4| 05 31| 05 29

tom _ 2.2 05 48| 05 48 05 48| 05 48
OE A ns

tog1 2.2 05 48| 05 48 05 48| 05 48

tpzn __ 45 1.1 79| 05 64| 05 46| 05 4
OE B ns

togL 45 1.1 79| 05 64| 05 46| 05 4

tphz _ 1.8 05 51| 05 51| 05 51| 05 51
OE A ns

toLy 1.8 05 51| 05 51| 05 51| 05 51

tphz _ 3.6 05 71| 05 63| 05 51| 05 39
OE B ns

toLy 3.6 05 71| 05 63| 05 51| 05 39
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Switching Characteristics
over recommended operating free-air temperature range, Ve, = 3.3 V £ 0.3 V (see Figure 10)
_ VCCB =15V VCCB =18V VCCB =25V VCCB =33V
FROM TO Veeg =1.2V +0.1V +0.15V +0.2V +0.3V
PARAMETER (INPUT) (OUTPUT) +0. +0. £0. £0. UNIT
TYP MIN  MAX| MIN MAX| MIN MAX| MIN MAX
tpLn 2.3 0.5 45 05 3.7 0.5 2.9 0.5 25
A B ns
tppL 2.3 0.5 45 05 33 0.5 2.9 0.5 25
tpLn 35 0.5 6.8 05 3.9 0.5 2.8 0.5 25
B A ns
tppL 35 0.5 6.8 05 3.9 0.5 2.8 0.5 25
t _ 0.5 4 05 4 0.5 4 0.5 4
pzH OE A ns
tpzL 0.5 4 05 4 0.5 4 0.5 4
tpzn _ 45 1.1 7.8 05 6.2 0.5 45 0.5 3.9
OE B ns
tpzL 45 1.1 7.8 05 6.2 0.5 45 0.5 3.9
tppz _ 1.7 0.5 4 05 4 0.5 4 0.5 4
OE A ns
tpLz 1.7 0.5 4 05 4 0.5 4 0.5 4
tppz _ 3.4 0.5 6.9 05 6 0.5 4.8 0.5 4.2
OE B ns
tpLz 3.4 0.5 6.9 05 6 0.5 4.8 0.5 4.2
Operating Characteristics
T, =25°C
TEST Y, VCCA1:2 vV |V VCCA1:5 V|V VCCA1:8 V|V VCCA2:5 \VARY, VCCA3:3 Y,
PARAMETER CONDITIONS cce ~ 4 ccB ~— 4 ccB ~ 4 CCB ~ 4 CCB ~ 9. UNIT
TYP TYP TYP TYP TYP
Outputs
enabled 1 1 1 1 1
AtoB output
utputs
disabled CL=0, L L 1 L L
Cpan® f= 10 MHz, oF
Outputs t=t=1ns 12 12 12 13 14
enabled
Bto A output
utputs
disabled L L 1 L L
Outputs 12 12 12 13 14
enabled
AtoB output
utputs
disabled CL=0, L L 1 L L
Cpas™® f =10 MHz, pF
Outputs t=t=1ns 1 1 1 1 1
enabled
Bto A output
utputs
disabled L L 1 L L
(1) Power dissipation capacitance per transceiver
Table 1. Typical Total Static Power Consumption (Icca + lccg)
\Y
Vees ceA UNIT
ov 1.2V 15V 1.8V 25V 33V
oV 0 <0.5 <0.5 <0.5 <0.5 <0.5
12V <0.5 <1 <1 <1 <1 1
15V <0.5 <1 <1 <1 <1 1 A
1.8V <0.5 <1 <1 <1 <1 <1 K
25V <0.5 <1 <1 <1 <1
33V <0.5 <1 <1 <1 <1
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TYPICAL CHARACTERISTICS

Typical Propagation Delay (A to B) vs Load Capacitance
To=25°C, Veep = 1.2V

6
5 //
4 =
1) / b
< ,
L3
e p—
’
2 o Veeg=12V|
—8— Vg =15V
—&—Veeg =18V | |
! —*—Vcep =25V
—e—Veeg =33V
0 I I
0 10 20 30 40 50 60
C|_ - pF
Figure 1.

Typical Propagation Delay (A to B) vs Load Capacitance
Th=25°C, Veea = 1.5V

6 6
5 5
4 / 4
| 3 / / /k | 3
z — T _ 2 —
o 3 x
= — % L "I
2 |—=—] o Veeg =12V 2 — o Veeg =12V —
—&—\Vceg=15V —8—\Vcceg =15V
—a&—Vceg =18V —A—Vceg =18V
! —%—Vcep =25V —%—Veeg=25V | |
—— VCCB =33V —— VCCB =33V
. [ 1 j |
10 20 30 40 50 60 10 20 30 40 50 60
CL-PpF CL-pF
Figure 2. Figure 3.
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Typical Propagation Delay (A to B) vs Load Capacitance
T, =25°C, Vgepa = 1.8V

tpLH — NS

Typical Propagation Delay (A to B) vs Load Capacitance
T =25°C, Vgepa =25V

tpLH — NS

6

6

TYPICAL CHARACTERISTICS (continued)

——Veeg =12V
—®— Vg =15V
—&—Vceep =18V
—%—Vceg =25V

| | ¢ Vecg =33V

%%

\

10 20

CL—pF

Figure 4.
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—a4—\Vceg =18V
—>*—Vccg =25V
— —e—Vccg =33V /7/
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10 20 30 40 50 60
CL-pF
Figure 6.

tpHL — NS

tpHL — NS
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Figure 5.
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Figure 7.
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TYPICAL CHARACTERISTICS (continued)

Typical Propagation Delay (A to B) vs Load Capacitance
T, =25°C, Vgep = 3.3V

° | | ° | |

——Veep =12V ——Veep =12V
5 | | —®—Vceg=15V 5 _+VCCB:1'5V

—&—Vceg =18V —&—\Vceg =18V

—%—Vccp =25V —*—Vceg =25V
4 1 _e—Vceg=33V // 4 ——e—Vccg =33V

/ =
=

\
\
\
\
A
\

— —— 2
—
1 1
0 0
0 10 20 30 40 50 60 0 10 20 30 40 50 60
CL-pF CL-pF
Figure 8. Figure 9.
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From Output
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2xVcco

O
SV O Open

[Wnder Test l GND
CL RL
(see Note A) I
LOAD CIRCUIT

Veeo CL RL Vtp

1.2V 15 pF 2kQ 0.1V
15v+0.1V 15 pF 2kQ 0.1V
1.8V +0.15V 15 pF 2kQ 0.15V
25V+02V 15 pF 2kQ 0.15V
3.3V+03V 15 pF 2kQ 0.3V

Output

NOTES: A.

VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

C_ includes probe and jig capacitance.

TEST S1
tod Open
tpLz/tpzL 2xVcco
tprz/tpzH GND

D

Input

I
I

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2 xVcceo
(see Note B)

Output
Waveform 2
S1at GND
(see Note B)

| Vel
VOLTAGE WAVEFORMS

ov
PULSE DURATION

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

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.

—TOMmMOO

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg = 50 Q, dv/dt =21 V/ns.
The outputs are measured one at a time, with one transition per measurement.

tpLz and tppz are the same as tg;s.
tpzL and tpzy are the same as tgp,.
tpLH and tpyL are the same as tpg.
V) is the V¢ associated with the input port.
Vceo is the Ve associated with the output port.

Figure 10. Load Circuit and Voltage Waveforms
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