%%iﬁl

I} TEXAS SN74AVC2T245
INSTRUMENTS ZHCSMGS5E - JUNE 2008 - REVISED SEPTEMBER 2024
B AT e B PRI B R 3 N = 2550 H 1) SNT4AVC2T245 2 A7 X0 FEYE 8 22 i
R
1 Rk 3 H

o BRI H AT BT T A
o PEHIENES Vig/ViL BA Veea FRE gL
o EANEERIET , SRS HE 1.2V 2
3.6V i1
HEAS B LR YU R s AT
e /O "% 4.6V HJHLIE
o o CRFRERE AT
* Vec FERHE - WSRATAT—A Voo BB
(GND) , T Aui 13540 T i BRBUIRES
o BRI AR
- 500Mbps ( 1.8V % 3.3V HLF#:H )
- 320Mbps ( <1.8V % 3.3V H Pt )
- 320Mbps ( ¥%#:% 2.5V 5 1.8V )
- 280Mbps ( ¥#t% 1.5V)
- 240Mbps ( ¥ % 1.2V)
o FBEREREIE 100mA |, FFA JESD 78 Il RHLYEY
TR
+ ESD R4 MEREHET JESD 22 FlEZR
- 5000V AfAFLAIEL (A114-A)
- 200V ML BOREY (A115-A)
- 1500V 7 HL#RfFHE4 (C101)

2 N A

AN
Tk

ik 2%

LA

—(]

D

¢ T

OE

O<]l QQL B1
A, ARIEER S BRI

BHE (128 )

A1l

XK 2 A7 [F) A A 2 S0 2 A FH 7 N S 1) R T PR YR
. A EERE Vecar Voea HIUEHER 1.2V &
3.6V. B i BAERE Veeg. Vocs HIEHIER 1.2V
% 3.6V. FULATE 1.2V, 1.5V, 1.8V. 2.5V Fl 3.3V
FEL S 4 22 TR 30 A 7388 P P G e SO [ e

SN74AVC2T245 & 75 S PP 4% $0 8 o 28 8] ) 5 20 i@
5. JrldzEH| (DIR) i A A% H A B8 (OE) (1932 48 a1
BOE B i A R E A S D B A
H#E TP, 2 B o D4 saa e, shas
BRI A S RIES] B ALk | e A S
PG, AR ER M B M RIED] A M. A
HA1 B i 1 A4 N B % — ELAL T 305 IR & 9F Hoan 4
e — AN E K, AR R R I F
lccze

SN74AVC2T245 4% 5]# ( DIR1. DIR2 fil OE )
HEI VCCA {/ﬂ\:Eﬁo

et T Lo I JRIEBWT R o lof HLEE P28 H
S, DL FE S i e sk B AL (B0 9 o S A 3 R AR .
Vee B@ B R PEmT i ff H B AR — A Voo i N4
(GND) , TIP3t 354k F B PTIRES

N T R B BT B A BB UIRES |, OE b 4iidE it
— R R HEHE R 2 Ve 5 12 BHR B/ A Hr 3K
7 T HENBE 1RV E o

#EEE
i) () HERRT (HRE )
SN74AVC2T245  |UQFN (10) 1.80mm x 1.40mm

(1) & 7T A R TS R R OR R R R T 7 A
Fo

AV SIS . Or R, TR T3 Tl Rt 7 HSME TR, TIAGREF SRR, ARk

HEGRTE |, 1 55 7 I ti.com S5 Bt (S SRAS (#0030 ) o

English Data Sheet: SCES692


https://www.ti.com.cn/product/cn/sn74avc2t245?qgpn=sn74avc2t245
https://www.ti.com.cn/cn/lit/pdf/ZHCSMG5
https://www.ti.com/lit/pdf/SCES692

I3 TEXAS
SN74AVC2T245 INSTRUMENTS
ZHCSMGSE - JUNE 2008 - REVISED SEPTEMBER 2024 www.ti.com.cn
Table of Contents
TR s 1 7.2 Functional Block Diagram.........cccccceeveireenenenienienncns 12
b = [OOSR 1 7.3 Feature Description..............cocoii 12
BB e, 1 7.4 Device Functional Modes...........cccooiiiiiiiiiiiiiieeees 12
4 Pin Configuration and Functions................ccccocvvu...... 3 8 Application and Implementation................................ 14
5 SPECIfICAtIONS. ... eee e eeen 4 8.1 Application Information...........c.ccooeiiiiiiiiie 14
5.1 Absolute Maximum Ratings.............c.cwewereeeererrrerrnenn. 4 8.2 Typical Application...........cccoeveiiniiiiniee e 14
5.2 ESD RAUNGS. c...eeeeeeeeeeeeeeeeeeeeseeeeseeseesesesseeeeeeenen 4 9 Power Supply Recommendations...................ccccc.oee. 16
5.3 Recommended Operating Conditions......................... 4 10 Layout........ccoooi 16
5.4 Thermal INformation. ... 5 10.1 Layout Guidelines..............ccooviiriiiiniinicienics 16
5.5 Electrical CharacteriStics. ... 6 10.2 Layout Example............ccoovveiiiiiiiiices 16
5.6 Switching Characteristics: Veca = 1.2 Ve, 7 11 Device and Documentation Support........................ 17
5.7 Switching Characteristics: Voca = 1.5V £ 0.1 V......... 7 111 BT RE T e 17
5.8 Switching Characteristics: Voca =1.8V £ 0.15V.......8 1.2 TFERTE oo, 17
5.9 Switching Characteristics: Voca =25V £0.2V......... 8 11.3 Trademarks..........cooooiiiiiiiii e, 17
5.10 Switching Characteristics: Voca=3.3V 0.3 V....... 9 114 B H R e 17
5.11 Operating Characteristics...........ccceovervririincicenenne, 9 115 RIBEZR oo 17
5.12 Typical Characteristics.............cccccoooiviiiiiennnn 10 12 Revision HiStory..............ccccoooviiiieiieiceccceeeee, 18
6 Parameter Measurement Information......................... 11 13 Mechanical, Packaging, and Orderable
7 Detailed Description..................cocoooi 12 INFOrMAtioN..........c.oveeieieieieeeeeeeeeeee e 18
T OVEIVIEW.....eiieee ettt a e 12
2 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: SN74AVC2T245

English Data Sheet: SCES692


https://www.ti.com.cn/product/cn/sn74avc2t245?qgpn=sn74avc2t245
https://www.ti.com.cn/cn/lit/pdf/ZHCSMG5
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSMG5E&partnum=SN74AVC2T245
https://www.ti.com.cn/product/cn/sn74avc2t245?qgpn=sn74avc2t245
https://www.ti.com/lit/pdf/SCES692

13 TEXAS

INSTRUMENTS

www.ti.com.cn

SN74AVC2T245

ZHCSMG5E - JUNE 2008 - REVISED SEPTEMBER 2024

4 Pin Configuration and Functions

< o

o O

o_0

> >

17116
A1 [8] 5] B1
A2 [9] {4l B2

DIR1 [id] [3] GND

Falry

Al W

os \o

[a]

. RSW PACKAGE 10-PIN UQFN TOP VIEW

Z 4-1. Pin Functions

PIN

e NO. DESCRIPTION
(UQFN)

Veea 7 Supply Voltage A
Vees 6 Supply Voltage B
GND 3 Ground
A1 8 Output or input depending on state of DIR. Output level depends on V¢ca.
A2 9 Output or input depending on state of DIR. Output level depends on V¢ca.
B1 5 Output or input depending on state of DIR. Output level depends on V.
B2 4 Output or input depending on state of DIR. Output level depends on V¢cg.
DIR1,DIR2 10,1 Direction Pin, Connect to GND or to Vcca
OE 9 ;I'Ori;/s;acf output-mode enables. Pull OE high to place all outputs in 3-state mode. Referenced
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5 Specifications
5.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted)(")

MIN MAX| UNIT
Vaca Supply voltage -05 46| V
Vces
1/0 ports (A port) -05 4.6
Vv Input voltage(® I/0 ports (B port) -05 4.6 \Y
Control inputs -05 4.6
Vo Voltage applied to any output in the high-impedance or power-off A port -05 4.6 v
state(®) B port -05 4.6
A port -05 Vgeat05
Vo  Voltage applied to any output in the high or low state(® () \%
B port -05 Vgegt+0.5
lik Input clamp current V<0 -50 mA
loxk  Output clamp current Vo <0 -50 mA
lo Continuous output current 50 mA
Continuous current through Veca, Veeg, or GND +100 mA
T, Junction Temperature -40 150 °C
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, which do not imply functional operation of the device at these or any other conditions beyond those indicated under
Recommended Operating Conditions. 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.

5.2 ESD Ratings

VALUE UNIT
Human body model (HBM), per ANSI/ESDA/JEDEC JS-001(") 5000
Vesp)  Electrostatic discharge Charged-device model (CDM), per JEDEC specification JESD22- 1500 v
c101@

(1) JEDEC document JEP155 states that 500 V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250 V CDM allows safe manufacturing with a standard ESD control process.

5.3 Recommended Operating Conditions

®) Vcal Vcco MIN MAX| UNIT
Vcea  Supply voltage 1.2 3.6 \%
Vceg  Supply voltage 1.2 3.6 \Y
1.2Vto1.95V Ve * 0.65
vy  High-evel Data inputs(") 1.95Vt02.7V 1.6 Vv
input voltage
27Vto36V 2
1.2Vt01.95V Ve % 0.35
v, owlevel Data inputs(!) 1.95V 10 2.7V 07| Vv
input voltage
27Vto36V 0.8
1.2Vto1.95V Veea % 0.65
High-level DIR
Vi input voltage (referenced to Vea)® 195Vio2.7V 6 v
27Vto36V 2
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5.3 Recommended Operating Conditions ( £ )

®) Vecal Veeco MIN MAX| UNIT
1.2Vto1.95V Veea % 0.35
ViL ;T)Wutl\e/\c;ﬁgge (DrIeI?erenced to Veea)@ 195Vio27V ory v
27Vto36V 0.8
A Input voltage 3.6 \%
Vo Output voltage Active state Veco \Y
3-state 3.6
1.1Vto12V -3
14Vto16V -6
loH High-level output current 1.65Vt01.95V -8 mA
23Vto27V -9
3Vto36V -12
1.1Vto12V 3
14Vto16V 6
loL Low-level output current 1.65Vto1.95V 8| mA
23Vto27V 9
3Vto36V 12
At/ Av Input transition rise or fall rate 5| ns/V
Ta Operating free-air temperature -40 85 °C

(1) Ve is the V¢ associated with the input port.
(2) Vcco is the V¢ associated with the output port.
(3)  All unused data inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

5.4 Thermal Information

SN74AVC2T245
THERMAL METRIC () RSW (UQFN) UNIT
10 PINS
R ya Junction-to-ambient thermal resistance 227.4 °C/W
R0 yc(top) Junction-to-case (top) thermal resistance 96.3 °C/W
Royp Junction-to-board thermal resistance 139.6 °C/W
L Junction-to-top characterization parameter 5.2 °C/W
LT Junction-to-board characterization parameter 139.2 °C/W
R0 yc(bot) Junction-to-case (bottom) thermal resistance N/A °C/W

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application

report.
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5.5 Electrical Characteristics

over recommended operating free-air temperature range (unless otherwise noted)() (2)

Ta =25°C -40°C to 85°C
PARAMETER TEST CONDITIONS Vcea Vces UNIT
MIN TYP MAX MIN MAX
lon= -100 v A 12Vto36V [ 12Vto3.6V Veco - 0.2
lon= -3 mA 1.2V 1.2V 0.95
lon= -6 mA 1.4V 14V 1.05
VoH Vi=Viy \Y
lon= -8 mA 1.65V 165V 1.2
lon= -9 mA 23V 23V 1.75
lon= -12mA 3V 3V 2.3
loo =100 1A 1.2Vto36V [ 12Vto3.6V 0.2
loL =3 mA 1.2V 1.2V 0.25
loL =6 mA 14V 1.4V 0.35
VoL V=V \Y
loL =8 mA 1.65V 165V 0.45
loL =9 mA 23V 23V 0.55
loL =12 mA 3V 3V 0.7
I ﬁg:ttrso' V| = Vea or GND 12Vt036V | 12Vto36V $0.025 10.25 1| uA
oV OVto3.6V +0.1 +1 15
loff AorBport |[ViorVo=0t03.6V LA
0OVto3.6V oV +0.1 +1 +5
Vo = Veeo Or GND,
loz A or B port V, = Vg or GND, OF = Vi 3.6V 36V +0.5 2.5 5| 1A
1.2Vto36V |[12Vto3.6V 8
ICCA V|=Vcc| or GND, |o=0 ov OVto36V -2 LA
0OVto3.6V oV 8
12Vto36V | 12Vto36V 8
ICCB V| =Vcc| or GND, |o=0 ov OVto3.6V 8 uA
0OVto3.6V oV -2
lcca + lccs V| =VcgorGND, Ig=0 1.2Vto36V [ 12Vto3.6V 16| uvA
c, |control 1y~ 33V orGND 3.3V 33V 3.5 45| pF
inputs
Cio Aor B port |Vg=3.3Vor GND 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.
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5.6 Switching Characteristics: Vgca =1.2V

over recommended operating free-air temperature range, Voca = 1.2 V (unless otherwise noted) (see ¥ 6-1)

- Veecg =15V | Vgcg=1.8V | Veecg=2.5V | Vgecg=3.3V
FROM TO Vees =12V | "0 v +0.15V 02V 03V
PARAMETER (INPUT) (OUTPUT) UNIT

TYP TYP TYP TYP TYP
t 2.5 2.1 1.9 1.9 1.9
PLA A B ns
torL 2.5 2.1 1.9 1.9 1.9
t 2.5 2.2 2 1.8 1.7
PLA B A ns
tenL 2.5 2.2 2 1.8 1.7
! 3.8 3.1 2.7 2.6
Pz OE A ns
tosL 3.8 3.1 2.7 26
! . 3.7 3.7 3.7 3.7 3.7
Pz OE B ns
toz1 3.7 3.7 3.7 3.7 3.7
t _ 4.4 3.6 3.5 3.3 4.1
Pz OE A ns
toLz 4.4 3.6 35 3.3 4.1
! 4.2 4.2 4.3 4.1 4.2
Pz OE B ns
toL 7 4.2 4.2 43 4.1 42

5.7 Switching Characteristics: Voca =15V 0.1V

over recommended operating free-air temperature range, Vecca = 1.5V £ 0.1V (see & 6-1)

Veeg=15V | Vecg=1.8V | Vecg=2.5V | Vgcg=3.3V
FROM TO Vecs =12V 0.1V +0.15V 0.2V 0.3V
PARAMETER (INPUT) (OUTPUT) 25 2 25 = UNIT

TYP MIN MAX| MIN MAX| MIN MAX| MIN MAX

tpLH 2.2 0.3 4.4 0.2 3.9 0.1 3.6 0.1 3.9
A B ns

tpHL 22 0.3 4.4 0.2 3.9 0.1 3.6 0.1 3.9

tpLH 2 0.6 5.1 0.4 4.9 0.2 4.6 0.1 4.5
B A ns

teHL 2 0.6 5.1 0.4 4.9 0.2 4.6 0.1 4.5

tpzH _ 3.4 1.1 7.1 0.9 6.2 0.7 5.5 0.1 6.4
OE A ns

tpzL 3.4 1.1 7.1 0.9 6.2 0.7 5.5 0.1 6.4

tpzH _ 2.5 1.1 8.2 1.1 8.2 1.1 8.2 1.1 8.2
OE B ns

tpzL 2.5 1.1 8.2 1.1 8.2 1.1 8.2 1.1 8.2

tpHz _ 41 1.2 7.1 0.8 6.7 0.4 5.6 1 74
OE A ns

tpLz 41 1.2 7.1 0.8 6.7 0.4 5.6 1 7.4

tphz _ 3.3 0.3 7.4 0.2 5.7 0.3 5.6 0.3 5.6
OE B ns

tpLz 3.3 0.3 7.4 0.2 5.7 0.3 5.6 0.3 5.6
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5.8 Switching Characteristics: Vcca =1.8V *0.15V

over recommended operating free-air temperature range, Veca = 1.8V £ 0.15 V (see [ 6-1)

- Veeg=1.5V Veecg=1.8V Veecg =2.5V Veeg=3.3V
FROM TO Vees =12V 01V +0.15V 02V 0.3V
PARAMETER (INPUT) (OUTPUT) UNIT

TYP MIN MAX| MIN MAX MIN MAX MIN MAX

tpLH 2 0.1 4.1 0.1 3.6 0.1 3.1 0.1 3.3
A B ns

tpHL 2 0.1 41 0.1 3.6 0.1 3.1 0.1 3.3

tpLH 1.9 0.4 4.3 0.1 41 0.1 3.8 0.1 3.7
B A ns

tpHL 1.9 0.4 4.3 0.1 41 0.1 3.8 0.1 3.7

tpzH _ 3.2 0.8 6.7 0.4 5.8 0.4 4.8 0.3 4.6
OE A ns

tpzL 3.2 0.8 6.7 0.4 5.8 0.4 4.8 0.3 4.6

tpzH _ 1.9 0.2 6.7 0.2 6.6 0.2 6.7 0.2 6.7
OE B ns

tpzL 1.9 0.2 6.7 0.2 6.6 0.2 6.7 0.2 6.7

tpHz _ 3.8 0.7 6.2 0.3 6.5 0.1 5.2 0.8 6.5
OE A ns

tpLz 3.8 0.7 6.2 0.3 6.5 0.1 5.2 0.8 6.5

tpHz _ 3.4 0.1 6.8 0.1 6.8 0.1 6.7 0.1 6.7
OE B ns

tpLz 3.4 0.1 6.8 0.1 6.8 0.1 6.7 0.1 6.7

5.9 Switching Characteristics: Voca =2.5V 0.2V

over recommended operating free-air temperature range, Vecca = 2.5V £ 0.2 V (see ] 6-1)

Veeg=1.5V Vecg=1.8V Veeg=2.5V Veeg =3.3V
FROM TO Vees =12V 01V +0.15V 0.2V 0.3V
PARAMETER (INPUT) (OUTPUT) = = = 2 UNIT

TYP MIN MAX MIN MAX MIN MAX MIN MAX

tpLH 1.9 0.1 3.8 0.1 3.2 0.1 2.7 0.1 2.6
A B ns

tpHL 1.9 0.1 3.8 0.1 3.2 0.1 2.7 0.1 26

tpLH 1.8 0.5 3.4 0.2 3.1 0.1 2.8 0.1 2.6
B A ns

teHL 1.8 0.5 3.4 0.2 3.1 0.1 2.8 0.1 2.6

tpzH _ 3.1 0.7 6.2 0.5 5.2 0.3 4.1 0.3 3.6
OE A ns

tpzL 3.1 0.7 6.2 0.5 5.2 0.3 4.1 0.3 3.6

tpzH _ 1.4 0.4 4.5 0.4 4.5 0.4 4.5 0.4 4.5
OE B ns

tpzL 1.4 0.4 4.5 0.4 4.5 0.4 4.5 0.4 4.5

tpHz _ 3.6 0.2 5.2 0.1 54 0.1 4.5 0.7 6
OE A ns

tpLz 3.6 0.2 5.2 0.1 54 0.1 4.5 0.7 6

tpHz _ 21 0.1 4.7 0.1 4.6 0.1 4.7 0.1 4.7
OE B ns

tpLz 2.1 0.1 4.7 0.1 4.6 0.1 4.7 0.1 4.7
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5.10 Switching Characteristics: Vcca =3.3V 0.3V

over recommended operating free-air temperature range, Voca = 3.3V £ 0.3 V (see & 6-1)

- Veeg=1.5V Veecg=1.8V Veeg =2.5V Veeg =3.3V
FROM TO Vecg =12V 01V +0.15V 02V 03V
PARAMETER (INPUT) (OUTPUT) UNIT
TYP MIN MAX MIN MAX MIN MAX MIN MAX
tpLH 1.8 0.1 3.6 0.1 3 0.1 2.6 0.1 2.4
A B ns
tpHL 1.8 0.1 3.6 0.1 3 0.1 2.6 0.1 24
tpLH 1.9 0.5 34 0.2 2.9 0.1 2.5 0.1 23
B A ns
tpHL 1.9 0.5 34 0.2 2.9 0.1 2.5 0.1 2.3
tpzH _ 3.1 0.9 5.9 0.5 5 0.3 3.8 0.3 3.3
OE A ns
tpzL 3.1 0.9 5.9 0.5 5 0.3 3.8 0.3 3.3
tpzh _ 1.2 0.4 3.6 0.4 3.6 0.4 3.6 0.4 3.6
OE B ns
tpzL 1.2 0.4 3.6 0.4 3.6 0.4 3.6 0.4 3.6
tphz _ 34 0.1 4.6 0.1 4.7 0.3 4.8 0.7 4.5
OE A ns
tpLz 34 0.1 4.6 0.1 4.7 0.3 4.8 0.7 4.5
tphz _ 2.9 0.1 5.4 0.1 5.3 0.1 5.3 0.1 53
OE B ns
tpLz 2.9 0.1 5.4 0.1 5.3 0.1 5.3 0.1 5.3
5.11 Operating Characteristics
Ta=25°C
o Veea = Veea = Veea = Veea = Veea =
Vv =12V |V, =15V | V, =18V |V =25V |V, =33V
PARAMETER CONDITIONS ccB ccB ccB ccB ccB UNIT
TYP TYP TYP TYP TYP
QOutputs
enabled 8 3 3 8 4
AtoB outout
utputs
disabled CL=0, ! ! ! 2 2
Cpan f=10 MHz, oF
Outputs t=t=1ns 12 13 13 15 15
enabled
Bto A St
utputs
disabled ! 2 2 2 2
Outputs 12 13 13 14 16
enabled
AtoB Outout
utputs
disabled CL=0, ! 2 2 2 2
Cpas (! f=10 MHz, oF
Outputs t=t=1ns 3 3 3 4 4
enabled
Bto A Outout
utputs
disabled ! ! ! 2 2
(1) Power dissipation capacitance per transceiver. Refer to the Tl application report, CMOS Power Consumption and Cpd Calculation,
SCAA035
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5.12 Typical Characteristics

1.4 5.6
1.2 54
N
] N~
1.0 : —~ 5.2
[0} ()
© o8 / g 50 o
o | | I o
> T
= 06 T 48 el ™
L I | | ~ | | | S \ N
0.4 — T 4.6
| | L | -40°C -40°C ™~N
0.2 | - 1 | | ! 25°C 44 25°C
D 85°C 85°C
0 4.2
0 20 40 60 80 100 0 -20 -40 -60 -80 -100
lop Current (mA) lon Current (mA)
& 5-1. Vo, Voltage vs lg_ Current & 5-2. Voy Voltage vs loy Current
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6 Parameter Measurement Information

2.V
o cco

s1/‘
R O Open
From Output L P

Under Test l GND
CL

RL
(see Note A) I

LOAD CIRCUIT
Veeo CL RL Vrp
1.2V 15 pF 2 kQ 01V
1.5V+01V 15 pF 2 kQ 01V
1.8V+015V 15 pF 2 kQ 015V
25V+02V 15 pF 2 kQ 015V
3.3Vv+03V 15 pF 2 kQ 03V

Vel
Input 7|Z Veail2 Sk Veell2
| ov

|
tpLH —H—Pll ﬂ—’:— tpHL

| ——— VoH
Output Veeol2 Vcco/2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. C includes probe and jig capacitance.

TEST S1
tod Open
tpLz/tpzL 2. Veeo
tpHz/tpzH GND

ety —
I I

Input

| | Veel

Output
Control
(low-level
enabling)

Output
Waveform 1
S1at2.- Veco
(see Note B)

Output
Waveform 2
S1 at GND
(see Note B)

ov

VOLTAGE WAVEFORMS
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.
. Allinput pulses are supplied by generators having the following characteristics: PRR 10 MHz, Zo = 50 Q, dv/dt > 1 V/ns.
. The outputs are measured one at a time, with one transition per measurement.

Vel is the V¢ associated with the input port.

C

D

E. tpLyand tpy are the same as tyq.

F

G. Vcco is the V¢ associated with the output port.

& 6-1. Load and Circuit and Voltage Waveforms
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7 Detailed Description
7.1 Overview

The SN74AVC2T245 is a dual-bit, dual-supply noninverting bidirectional voltage level translation. Pins A and
control pins (DIR and OE) are supported by Vsca and pins B are supported by Vcg. The A port can accept 1/0
voltages ranging from 1.2 V to 3.6 V, while the B port can accept I/O voltages from 1.2 V to 3.6 V. A high on DIR
allows data transmission from A to B and a low on DIR allows data transmission from B to A when OE is set to
low. When OE is set to high, both A and B are in the high-impedance state.

This device is fully specified for partial-power-down applications using off output current (o).

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

7.2 Functional Block Diagram

e o
—D U

A1l

OE

O<II B1

K 7-1. Logic Diagram (Positive Logic)

7.3 Feature Description

7.3.1 Fully Configurable Dual-Rail Design Allows Each Port to Operate Over the Full
1.2 V to 3.6 V Power-Supply Range

Both Vcca and Vecg can be supplied at any voltage from 1.2 V to 3.6 V making the device suitable for
translating between any of the low voltage nodes (1.2V, 1.8V, 2.5V, and 3.3 V).

7.3.2 Partial-Power-Down Mode Operation

This device is fully specified for partial-power-down applications using off output current (lo5). The I circuitry will
prevent backflow current by disabling 1/0 output circuits when device is in partial power-down mode.

7.3.3 V¢ Isolation

The V¢ isolation feature ensures that if either Veca or Vecg are at GND, both ports will be in a high-impedance
state (lpz). This prevents false logic levels from being presented to either bus.

7.4 Device Functional Modes

The SN74AVC2T245 is a voltage level translator that can operate from1.2 V to 3.6 V (Vgca) and 1.2V io 3.6 V
(Veep)- The signal translation requires direction control and output enable control. The table below enlists the
operation of the part for the respective states of the control inputs.

% 7-1. Function Table (Each Transceiver)

CONTROL INPUTS () | OUTPUT CIRCUITS
OPERATION
OE DIR1 A PORT B PORT
L L Enabled Hi-Z B data to A data
L H Hi-Z Enabled | A datato B data
12 R 15 Copyright © 2024 Texas Instruments Incorporated
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#F 7-1. Function Table (Each Transceiver) ( %)

CONTROL INPUTS ()

OUTPUT CIRCUITS

OE DIR1

A PORT B PORT

OPERATION

H X

Hi-Z Hi-Z

Isolation

(1) Input circuits of the data I/Os are always active.
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8 Application and Implementation

#HiE
PAR RS o 145 BANE T T1 8RR e L, TR AR LR MR se et . T 1% 7 N f 3 e
SR TG TR . P RIIE S F IR B, AR R G T RE

8.1 Application Information

The SN74AVC2T45 is used to shift IO voltage levels from one voltage domain to another. Bus A and bus B have
independent power supplies, and a direction pin is used to control the direction of data flow. Unused data ports
must not be floating; tie the unused port input and output to ground directly.

8.1.1 Enable Times
Calculate the enable times for the SN74AVC16T45 using the following formulas:

tpz (DIR to A) = tp 7 (DIR to B) + tp 1 (B to A) (1)
tpz1 (DIR to A) = tpyz (DIR to B) + tppy, (B to A) (2)
tpz (DIR to B) = tp 7 (DIR to A) + tpy 4 (A to B) (3)
tpz1 (DIR to0 B) = tpyz (DIR to A) + tppy, (A to B) (4)

In a bidirectional application, these enable times provide the maximum delay from the time the DIR bit is
switched until an output is expected. For example, if the SN74AVC2T245 initially is transmitting from A to B, then
the DIR bit is switched; the B port of the device must be disabled before presenting it with an input. After the B
port has been disabled, an input signal applied to it appears on the corresponding A port after the specified
propagation delay.

8.2 Typical Application

w
o
<

i

Vees
DIR1 Peripheral
Processor |
UART Tx »| A1 B1 Rx
Rx A2 B2 j¢—— ] Tx
DIR2
SN1203086
— GND

& 8-1. Typical Application of the SN74AVC2T245

8.2.1 Design Requirements

This device uses drivers which are enabled depending on the state of the DIR pin. The designer must know the
intended flow of data and take care not to violate any of the high or low logic levels. Unused data inputs must not
be floating, as this can cause excessive internal leakage on the input CMOS structure. Tie any unused input and
output ports directly to ground.

For this design example, use the parameters listed in 3% 8-1.
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# 8-1. Design Parameters

DESIGN PARAMETER EXAMPLE VALUE
Input voltage range 1.2Vto3.6V
Output voltage range 1.2Vto3.6V

8.2.2 Detailed Design Procedure

To begin the design process, determine the following:

8.2.2.1 Input Voltage Ranges

Use the supply voltage of the device that is driving the SN74AVC2T245 device to determine the input voltage
range. For a valid logic high the value must exceed the V|4 of the input port. For a valid logic low the value must
be less than the V,_ of the input port.

8.2.2.2 Output Voltage Range

Use the supply voltage of the device that the SN74AVC2T245 device is driving to determine the output voltage

range.

8.2.3 Application Curves

3.5

——

3

rww-w

— Input
—— Output

25

Magnitude (V)
&

0.5

-0.5

A 8-2. 3.3 V to 1.8 V Level-Shifting With 1-MHz Square Wave
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9 Power Supply Recommendations

The SN74AVC2T245 device uses two separate configurable power-supply rails, Veca and Veeg. Veca accepts
any supply voltage from 1.2 V to 3.6 V and Vg accepts any supply voltage from 1.2 V to 3.6 V. The A port and
B port are designed to track Vcca and Vecp respectively allowing for low-voltage bidirectional translation
between any of the 1.2V, 1.5V, 1.8V, 2.5V, 3.3V and 5V voltage nodes.

10 Layout
10.1 Layout Guidelines

To ensure reliability of the device, following common printed-circuit-board layout guidelines is recommended.

* Bypass capacitors should be used on power supplies.
» Short trace lengths should be used to avoid excessive loading.

* Placing pads on the signal paths for loading capacitors or pullup resistors to help adjust rise and fall times of

signals depending on the system requirements.

10.2 Layout Example

|~ T T T T T TLEGEND T T T T T T T T T T T |
| |
I
| O ViAto Power Plane Polygonal Copper Pour |
I -
I l: ) VIAto GND Plane (Inner Layer) :
.- - ___ 1

Bypass Capacitor Bypass Capacitor

N N
7N O O -
‘o \-I‘
7 6
VCCA VCCE
From
Controller ——P> 8 1 A1 B1| 5 —b>
To
Controller ~—d—— 9| A2  sN7aAvc2T245 B2| 4 4—
5 4_0_\/\/\/\_ 10 | DIR1 GND | 3 F —D
> _ —
DIR2 OE
; > Keep OE high until V., and

-
)
\_/

Vs are powered up

WO P ©

V00

K 10-1. Recommended Layout Example

To
System

From
System

16 EXXFIRE
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11 Device and Documentation Support
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11.3 Trademarks

TI E2E™ is a trademark of Texas Instruments.
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12 Revision History
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Changes from Revision D (February 2016) to Revision E (September 2024) Page
o HH TEA SR FRIRR . BRI XS RIIRTHET e 1
* Updated Thermal INfOrmMation..... ...ttt e e e e e e e et e e e e e e e e e e e e e e nnnnreneeeeeaaeeens 5
Changes from Revision C (July 2015) to Revision D (February 2016) Page
S e O o= L SRS 1
Changes from Revision B (June 2015) to Revision C (July 2015) Page

* The Ordering Information table (formally on page 1) contained a Top-Side Marking of TQ_. The table has
been replaced with the Package Option Addendum in Mechanical, Packaging, and Orderable Information.

VC_ was added t0 the device Marking . .......cc.uiiiiiiiiiiee e e et e e e s et e e e s snteeeeeeareeeeaeanns 18
Changes from Revision A (May 2012) to Revision B (June 2015) Page
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13 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
SN74AVC2T245RSWR Active Production UQFN (RSW) | 10 3000 | LARGE T&R Yes NIPDAU | NIPDAUAG Level-1-260C-UNLIM -40to 85 (TQ7, TQO, TQR, TQ
V)
(TQH, TQJ, TQY)

(VCH, VCO)
(VCJ, VCR)

SN74AVC2T245RSWR.A Active  Production ~ UQFN (RSW)|10 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40t0 85 (TQ7, TQO, TQR, TQ
V)
(TQH, TQJ, TQY)
(VCH, VCO)
(VCJ, VCR)

SN74AVC2T245RSWR.B Active  Production ~ UQFN (RSW) |10 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 (TQ7, TQO, TQR, TQ
V)
(TQH, TQJ, TQY)
(VCH, VCO)
(VCJ, VCR)

SN74AVC2T245RSWRG4.A Active Production UQFN (RSW) | 10 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TQV
TQY

SN74AVC2T245RSWRG4.B Active Production UQFN (RSW) | 10 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TQV
TQY

@ status: For more details on status, see our product life cycle.

@ material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.
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® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO |4 P1—»]
DO OO0 OO T
o| |e o Bo W
Rl |
L & Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
| [ 1
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins | SPQ Reel Reel AO BO KO P1 W Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
SN74AVC2T245RSWR | UQFN RSW 10 3000 180.0 9.5 1.6 2.0 4.0 4.0 8.0 Q1
SN74AVC2T245RSWR | UQFN RSW 10 3000 180.0 8.4 159 | 2.09 | 0.72 4.0 8.0 Q1
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN74AVC2T245RSWR UQFN RSW 10 3000 184.0 184.0 19.0
SN74AVC2T245RSWR UQFN RSW 10 3000 202.0 201.0 28.0
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PACKAGE OUTLINE
UQFN - 0.55 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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4224897/A 03/2019

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
2. This drawing is subject to change without no

tice.

3. This package complies to JEDEC MO-288 variation UDEE, except minimum package height.

i
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EXAMPLE BOARD LAYOUT
RSWOO010A UQFN - 0.55 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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(PREFERRED)
SOLDER MASK DETAILS

4224897/A 03/2019

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.

i
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EXAMPLE STENCIL DESIGN
RSWOO010A UQFN - 0.55 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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I 3 5
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SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 30X

4224897/A 03/2019

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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