'E Ordering & Technical
6 o quality documentation
i3 TExAs
INSTRUMENTS

Design & Support & o
development E training »i}%gﬂ

SN74LXCH8T245
JAJSKZ9B — DECEMBER 2019 — REVISED MARCH 2021

SN74LXCH8T2458 Ew hEH#a S5

v—IN, BRATRELL RV - 27 NBEE

frE

18R

o FERITHERLATREZRT 27 L L — LG
—NZ 1.1V~5.5V TEIE A HE

o B/ TV FORAELRVVERY —r T

+ 3.3V~5.0V ThzH 420Mbps AR —h

o T —HANEEONAR—/)LRIZED, IMFHT T T
TN TN ARG AR

o VaIy b NI AN ISR E213 /A XD
ASNTHHES

o RET AT T NE T ARFENELUTZHIEIA ) 12X
0, 7a—7 47 HIE AT DI A EE

o EWEXENFEEE (BV THoK 32mA)

. [KHEE
— K 4pA (25°C)
— K 12uA (-40°C~125°C)

* VCC %@%%%;U\ VCC ﬂ%ﬁ*ﬂ%ﬁg
— EBED Ve BIEA 100mV Kifi272nd, 4

_RTO N0 BEmA e —F A1k

- Off float 1240 Vec YIKTENEA Y38 —h

. (ZEDER Y RT — B —RENEEZ R —h

. LVC T7IVDL YL TN H i

o HlfEiny 7 (DIR 3108 OE) 13 Voea M

o BEIREHIPH :-40°C~+125°C

« JESD 78, Class Il ##LC 100mA D7 F 7~
PERE

« JESD 22 ##8x% ESD f#i#
— ANEEF /1T 4000V
— HETAARZET LT 1000V

277V —=3>

o [KHFAIT/ARXDEMEZDRE

o LED A>T —FE3 7 —DEKkE)

o BB AA YT DT ST

« JAINOL~L Tk

o TyvaZ LYl 7h (UART, SPI, JTAG 728)

12D, £

3=

SN74LXCH8T245 |1, N AAR—/LREKAZH 27~ 8 &
b, T 2T VB, R, BT OEEL VBT
NAATT, AX EVBIOMHIEEY (DIR 3L OE) 1%
Veca BV w7 LoV L L Bx B Veeg Y Y
T LB L TWVET, A R—RE, 1.1V~5.5V
O#FIFH D 110 EEEZIT A, B A—MX 1.1V~5.5V
D 110 EBEIZxHETEET, OF & LOW ITRRETHE,
DIR 78 HIGH ® &% A 7°5 B ~, DIR 28 LOW D&
X B b A ~F =23k ESNET, OF % HIGH (2%
ETAEAXELE BX BV DM F AL AL E—F R
REEIZR20ET, ey 7 OEIWEDOEIZ DWW T,
[T A ADHEREE—R 2SR TLTEEN,

TN R ERD
EahES Rolr—o A AKX (AR
SN74LXCH8T245PWR TSSOP (24) |7.80mmx6.40mm
SN74LXCH8T245RHLR | VQFN (24) 5.50mm x 3.50mm

1) FAFHERT RXTORY T —VIZoONWTE, ZOT —4 L — D
KEICHDHEEHRESRLTIES,

o
DIR >0 =
OE >0 :)j

> >

A1<_——¢—9BusHoald Bus-Hold—e——<_ > B1
. = ) = :
. q ! .
A8 To other 7 channels TBs

=

GND

W70y o

BEFEIR O TI EHZ DWW TOFEHEFIR L2 0% R, S OB A #3720 B M CETIICIR AL TWDb 0 TF, 5%
www.ti.com TR TE ZONENFITELEINET, TI TIEFRO BB LIRS MEIC &L UL —URIENZLER A, FERORR G728 ORI

TR ORI A Z S <IESWET IO BV ZLET,

25 IE AR IEFERR O T B i HU
=N Zﬂ‘

English Data Sheet: SCES917


https://training.ti.com/eliminate-slow-or-noisy-input-signals
https://training.ti.com/tlm-app-drivingled
https://training.ti.com/debounce-switch
https://www.ti.com/product/ja-jp/sn74lxch8t245?qgpn=sn74lxch8t245
https://www.tij.co.jp/jp/lit/pdf/JAJSKZ9
https://www.ti.com/product/ja-jp/SN74LXCH8T245?dcmp=dsproject&hqs=#order-quality
https://www.ti.com/product/ja-jp/SN74LXCH8T245?dcmp=dsproject&hqs=#tech-docs
https://www.ti.com/product/ja-jp/SN74LXCH8T245?dcmp=dsproject&hqs=#design-development
https://www.ti.com/product/ja-jp/SN74LXCH8T245?dcmp=dsproject&hqs=#support-training
https://www.ti.com/lit/pdf/SCES917

I3 TEXAS
SN74LXCH8T245 INSTRUMENTS
JAJSKZ9B — DECEMBER 2019 — REVISED MARCH 2021 www.tij.co.jp
Table of Contents

TR e 1 8 Detailed Description...................cccoeeeveeieeciecceee. 19

2 T T ) o T 1 8.1 OVEIVIEW...c et 19

B 1 8.2 Functional Block Diagram...........cccoceveeiiiiinieeennnenn. 19

4 ReVISION HISOTY........o..ovoeeeeeeeeeeeeeeeeeeeeeeeeeee e 2 8.3 Feature Description..........coccoviveeeiniee e 20

5 Pin Configuration and Functions..................c..cooccoo....... 3 8.4 Device Functional Modes.............cccccoeviiiiiiicininnnn. 22

6 SPECITICAtIONS. .........oeoeeeeeeeeeeeeeeeeeee e 4 9 Application and Implementation.................................. 23
6.1 Absolute Maximum Ratings ............c.coevereeereerrerrnenn. 4 9.1 Application Information..............cc.ccocooiis 23
6.2 ESD RAUNGS .e.veoeeeeeeeeeeeeeeeeeeeeeeeeeeeee s s sessseees 4 9.2 Typical Application..........cccccveerieeiiiieeee e 23
6.3 Recommended Operating Conditions ...................... 5 10 Power Supply Recommendations........................... 25
6.4 Thermal INfOrmation ... oo 5 T LAYOUL.....cooiiii e 25
6.5 Electrical CharacteriStics ... 6 11.1 Layout Guidelines..........ccccueeiieiiiiiiiiieiieee e 25
6.6 Switching Characteristics, Voca = 1.2 2 0.1 V............ 9 11.2 Layout Example..........ccoooviiiiiiiiiiiecc e 25
6.7 Switching Characteristics, Veea = 1.5 0.1 V.......... 10 12 Device and Documentation Support.......................... 26
6.8 Switching Characteristics, Voca = 1.8 2 0.15 V........ 11 12.1 Documentation Support ........cccccvvervieeiiieeeeieeee 26
6.9 Switching Characteristics, Veea = 2.5 0.2 V.......... 12 12.2 Receiving Notification of Documentation Updates..26
6.10 Switching Characteristics, Voca = 3.3+ 0.3 V........ 13 123 FA U =R e 26
6.11 Switching Characteristics, Voca =5.0 £ 0.5V........ 14 12.4 TrademarkS........ccooeeieieeeecccrereer e e 26
6.12 Switching Characteristics: Tgx, TMAX «-evererereerererenen. 15 12.5 FFERUCEICEE T DIEREFH e 26
6.13 Operating Characteristics..............cccccevveeieeerrennens 15 12.6 FHREER oo 26
6.14 Typical CharacteristiCs...........cccceviveeirieieriieeiiieenne 16 13 Mechanical, Packaging, and Orderable

7 Parameter Measurement Information......................... 17 Information..............cccooiii i 26
7.1 Load Circuit and Voltage Waveforms............cccccoeeuee 17

4 Revision History

HERE SRR ORFIIUFT 2R L TOE T, COUGTBEITRGEMUZHEL T ET,

Changes from Revision A (January 2021) to Revision B (March 2021) Page

* Updated t,q values in Switching Characteristics, Voca = 1.2+ 0.1 V S€CHON........ccooiiiiiiiiiii, 9

* Updated t,q values in Switching Characteristics, Veca = 1.5 £ 0.1 V seCtion..........c.coooiiiiiiiiniini 0

* Updated t,q values in Switching Characteristics, Vcca = 1.8 £ 0.15 V section............ccocooiiiiiiniinininnn 0

* Updated t,q values in Switching Characteristics, Voca = 2.5 £ 0.2 V s€CHON.......cccooiiiiiiiiiii 0

* Updated t,q values in Switching Characteristics, Vcca = 3.3 £ 0.3 V s€CHON.......ccooiiiiiiiii 0

* Updated t,q values in Switching Characteristics, Vcca = 5.0 £ 0.5 V seCtion...........coooiiiiiiiiniiii 0

* Changed the tg — output skew's maximum operating free-air temperature (Ta) range for Vg and Veeo in the

Switching Characteristics: Tk, Tipax SECHON ... ..iii et e s es 15
Changes from Revision * (January 2021) to Revision A (January 2021) Page
L 01 F= T g Vo T=To [ G = o TR | 1 PSSR 6

2 Submit Document Feedback

Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: SN74LXCH8T245


https://www.ti.com/product/ja-jp/sn74lxch8t245?qgpn=sn74lxch8t245
https://www.tij.co.jp/jp/lit/pdf/JAJSKZ9
https://www.tij.co.jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSKZ9B&partnum=SN74LXCH8T245
https://www.ti.com/product/ja-jp/sn74lxch8t245?qgpn=sn74lxch8t245

13 TEXAS
INSTRUMENTS

www.tij.co.jp

SN74LXCH8T245

JAJSKZ9B — DECEMBER 2019 — REVISED MARCH 2021

5 Pin Configuration and Functions
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All packages are on the same relative scale.

B 5-1. PW, and RHL Package 24-Pin TSSOP, and VQFN Transparent Top View

R 5-1. Pin Functions

NAME PIN PW, RHL 110 DESCRIPTION
A1 3 110 Input or output A1. Referenced to V¢ca.
A2 4 /0 Input or output A2. Referenced to V¢ca.
A3 5 /0 Input or output A3. Referenced to V¢ca.
A4 6 1/0 Input or output A4. Referenced to Vca.
A5 7 1/0 Input or output A5. Referenced to V¢ca.
A6 8 1/0 Input or output A6. Referenced to V¢ca.
A7 9 1/0 Input or output A7. Referenced to V¢ca.
A8 10 1/0 Input or output A8. Referenced to Vca.-
B1 21 110 Input or output B1. Referenced to V¢cp.
B2 20 /0 Input or output B2. Referenced to V.
B3 19 1/0 Input or output B3. Referenced to Vcp.
B4 18 1/0 Input or output B4. Referenced to Vcp.
B5 17 1/0 Input or output B5. Referenced to V¢cp.
B6 16 1/0 Input or output B6. Referenced to V¢cp.
B7 15 1/0 Input or output B7. Referenced to V¢cp.
B8 14 1/0 Input or output B8. Referenced to Vcp.
DIR 2 | Direction-control signal for all ports. Referenced to V¢ca.
11 — Ground.
GND 12 — Ground.
13 — Ground.
OE 22 Qutput Enable. Pull to GND to enable all outputs. Pull to V¢ca to place all outputs in high-
impedance mode. Referenced to V¢ca.
Veea 1 — A-port supply voltage. 1.1V <Veca<5.5V.
Ves 23 — B-port supply voltage. 1.1V <Vgcg<5.5V.
24 — B-port supply voltage. 1.1V <Vgcg 5.5 V.
PAD — — Thermal pad. May be grounded (recommended) or left floating.
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6 Specifications

6.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)(")

MIN MAX | UNIT
Veea Supply voltage A -0.5 6.5 V
Veers Supply voltage B -0.5 6.5 V
I/O Ports (A Port) -0.5 6.5
Vv, Input Voltage(@ I/0 Ports (B Port) -0.5 6.5 V
Control Inputs -0.5 6.5
Vo Voltage applied to any output in the high-impedance or power-off A Port —0.5 6.5 Vv
state(?) B Port -05 6.5
A Port —0.5 Vgeat 0.5
Vo Voltage applied to any output in the high or low state® ©) \%
B Port —0.5 Vgeg+ 0.5
lik Input clamp current V<0 -50 mA
lok Output clamp current Vo <0 -50 mA
lo Continuous output current -50 50| mA
Continuous current through Ve or GND -200 200 mA
T Junction Temperature 150 °C
Tstg Storage temperature -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 beyond the limits listed in Recommended Operating Conditions. 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 6.5 V maximum if the output current rating is observed.

6.2 ESD Ratings

VALUE UNIT
o Human body model (HBM), per ANSI/ESDA/JEDEC JS-001(") +4000
Vesp) |Electrostatic discharge - — \
Charged device model (CDM), per JEDEC specification JESD22-C101(2) +1000

(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.
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6.3 Recommended Operating Conditions

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

MIN MAX| UNIT
Veea Supply voltage A 11 55| V
Vees Supply voltage B 11 55| V
Vee=1.1V-13V Veer x 0.8
_ _ Data Inputs Vee=14V-195V Vcei % 0.65
Vin a‘)ﬂg;:"e' input (AX, BX) Voo =2.3V-27V 1.7 Vv
(Referenced to V) Voo =3.0V-36V 5
Vee=45V-55V Vee X 0.7
Veg=1.1V-13V Veerx 0.2
Lonelovel Data Inputs Veg=14V-195V Veer x 0.35
Vi Vgl‘;‘ggee"e input (Ax, Bx) Ve =23V-27V 07| Vv
(Referenced to Vc) Vee =30V-36V 0.8
Vee=45V-55V Veer x 0.3
Veco=11V -0.1
Veco=14V -2
Veco=1.65V -4
lon High-level output current mA
Veco=23V -12
Veco=3V -24
Veco=4.5V -32
Veco =11V 0.1
Veco=14V 2
Veco=1.65V 4
loL Low-level output current mA
Veco =23V 12
Veco=3V 24
Veco=45V 32
\ Input voltage 0 55| V
Active State 0 Veeco
Vo Output voltage \%
Tri-State 0 55
At/Av Input transition rise and fall time 20| ns/V
Ta Operating free-air temperature -40 125| °C
(1) Ve is the V¢ associated with the input port. Voo is the V¢ associated with the output port.
6.4 Thermal Information
SN74LXC8T245
THERMAL METRIC(") PW (TSSOP) RHL (VQFN) UNIT
24 PINS 24 PINS
Regia Junction-to-ambient thermal resistance 98.2 45.6 °C/W
Rauctop) Junction-to-case (top) thermal resistance 42.3 41.0 °C/W
Rgys Junction-to-board thermal resistance 53.3 23.3 °C/W
Y1 Junction-to-top characterization parameter 5.8 2.2 °C/W
Y Junction-to-board characterization parameter 52.9 23.3 °C/W
ReJyc(pottom) Junction-to-case (bottom) thermal resistance N/A 13.2 °C/W

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics app report.
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6.5 Electrical Characteristics

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

Operating free-air temperature (Tp)
PARAMETER TEST CONDITIONS Vecea Vees 25°C —40°C to 85°C -40°C to 125°C | UNIT
MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
1.1V 1.1V 0.44 0.88| 0.44 0.88
1.4V 14V 0.60 0.98| 0.60 0.98
Positive- Control Inputs 165V 1.65V 0.76 1.13| 0.76 1.13
going input- | (OE, DIR)
V4 threshold (Referenced to 23V 23V 1.08 1.56| 1.08 156 V
voltage Veoa) 3V 3V 1.48 1.92| 1.48 1.92
45V 45V 219 2.74| 219 2.74
55V 55V 2.65 3.33| 2.65 3.33
1.1V 11V 0.17 0.48| 0.17 0.48
14V 14V 0.28 0.6| 0.28 0.6
Negative- Control Inputs 1.65V 1.65V 0.35 0.71| 0.35 0.71
going input- | (OE, DIR)
Vr- threshold (Referenced to 23V 23V 0.56 1] 056 v
voltage Veea) 3V 3V 0.89 1.5| 0.89 15
45V 45V 1.51 21 1.51 2
55V 55V 1.88 2.46| 1.88 2.46
11V 11V 0.2 04| 0.2 0.4
1.4V 14V 0.25 0.5| 0.25 0.5
Input- @trol Inputs 165V 165V 0.3 0.55| 0.3 0.55
Ay, | threshold — (OE, DIR) 23V 23V 0.38 0.65| 0.38 065 V
hysteresis (Referenced to
(V1+ =V1)  |[Veen) 3V 3V 0.46 0.72| 0.46 0.72
45V 45V 0.58 0.93| 0.58 0.93
55V 55V 0.69 1.06| 0.69 1.06
lon = =100 pA 1.1V -5.5V [1.1V - 5.5V Veeo Veco
-0 -01
. lon = —4 mA 14V 1.4V 1 1
High-level
Vo |output lon = -8 MA 1.65V 1.65V 1.2 1.2 vV
voltage ®) [} = _12mA 2.3V 2.3V 1.9 1.9
lon = —24 mA 3V 3V 24 2.4
lon = —32 mA 45V 45V 3.8 38
loL =100 pA 1.1V -5.5V [1.1V - 5.5V 0.1 0.1
loL =4 mA 14V 14V 0.3 0.3
Low-level loL =8 mA 165V 165V 0.45 0.45
VoL output \%
voltage @ | loL =12 mA 2.3V 2.3V 0.3 0.3
loL =24 mA 3V 3V 0.55 0.55
loL = 32 mA 45V 45V 0.55 0.55
V,=0.39 11V 11V 4 4
Bus-hold low |Vi=0.49 14V 14V 15 10
sustaining V| =0.58 1.65V 1.65V 25 20
IgHL current MA
Port A or Port | Vi = 0.70 2.3V 2.3V 45 45
B® V,=0.80 3V 3V 75 75
V=135 45V 45V 100 100
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6.5 Electrical Characteristics (continued)

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

Operating free-air temperature (T,)

PARAMETER  |TEST CONDITIONS | Vcca Vees 25°C —40°C to 85°C | —40°C to 125°C | UNIT
MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
V=071V 11V 1.1V —4 —4
Bus-hold high | V1 =0.91V 14V 14V -15 -10
sustaining |y, =107V 165V 165V -25 -20
lsHH current pA
Port A or Port | Vi = 1.70 V 23V 23V —45 —45
BM V,=2.00V 3V 3V -75 -75
V=315V 45V 45V -100 -100
1.3V 1.3V 75 75
1.6V 16V 125 125
Bus-hold low | 6 input up 1.95V 1.95V 200 200
IsyLo |overdrive _ MA
current ® | Vi=010Vee 27V 2.7V 300 300
36V 36V 500 500
55V 55V 900 900
1.3V 1.3V -75 -75
16V 16V -125 -125
Bus-hold high | o o inout down | 1-95V 1.95V —200 -200
IsyHo |overdrive V=V 0 pA
current © 1= Veci to 27V 27V -300 -300
36V 36V -500 -500
55V 55V -900 -900
Control inputs
(DIR, OF) 11V =55V [1.1V-55V | -0.1 15| —0.1 2| -0.1 2| pA
| Input leakage | Vi = Vcca or GND
! current Data Inputs
(AX, Bx) 11V =55V [1.1V-55V | -0.3 03| -1 1] -2 2| pA
V| = Vg or GND
A Port
ViorVo=0V-55 [0V 0V-55V | -15 15| -2 2| —25 25
| Partial power v A
off down current [g port H
ViorVo=0V-55 [0V-55V |0V -1.5 15 -2 2| -25 2.5
V
Floating ~ |APort Floatng |0V —-55V | —1.5 15| -2 2| 25 25
supply Partial | Vior Vo = GND
Ioff-float d UA
power down |B port ]
current V, or Vo = GND 0V-5.5V |Floating -1.5 1.5 -2 2| =25 2.5
Tri-state Co_r\l? Po(r)tli é;R[\TS)
1= Vel _ _ _ _ _
loz %)jtpm current Vo = Vogo or GND 1.1V -5.5V |[1.1V - 5.5V 1 1 1 1 2 2| PA
OE = V1+(max)
1.1V -5.5V |[1.1V - 5.5V 2 4 8
I VCCA supply V| = VCCI or GND ov 5.5V -0.2 -0.5 =1 A
CCA | current lo=0 5.5V oV 2 4 sl ¥
55V Floating 2 4 8
1.1V -5.5V |[1.1V - 5.5V 2 4 8
VCCB supply V| = Vcc| or GND ov 55V 2 4 8
lccs t o =0 HA
curren o 55V oV -0.2 0.5 -1
Floating 55V 2 4 8
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6.5 Electrical Characteristics (continued)

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

Operating free-air temperature (T,)
PARAMETER TEST CONDITIONS |  Vcea Vees 25°C —40°C to 85°C | —40°C to 125°C | UNIT
MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
Combined _
:CCA+ supply Y';\O/CC' orGND |4 v _55v [1.1v-55V 4 8 12| WA
CCB  |current o
Control inputs (DIR,
Veea OE):
Al 2333:5”3' Vi=Veca—06V  [30V—  [30V— 50 75| ua
ccA Aport=VCCAor |55V 5.5V
current per GND
input B Port = open
C g°””°.' Input |y, _33vorGND |33V 33V 29 5 5| pF
apacitance
ﬁ = VCCA! Vo =
c, |pallo 1.65V DC +1 MHz |3.3V 33V 5.9 10 10| pF
Capacitance -16 dBm sine wave

(1) Vce is the V¢ associated with the input port.
(2) Vceo is the V¢ associated with the output port.

(3) Tested at V| = Vyrquax).
(4) Tested at V| = V).
(5) For I/O ports, the parameter |z includes the input leakage current.

(6) IgyL should be measured after lowering V| to GND and then raising it to the defined input voltage.
(7)  Ignn should be measured after raising V| to V¢ and then lowering it to the defined input voltage.
(8) An external driver must source at least Igy o to switch this node from low-to-high.
(9) An external driver must sink at least Igyo to switch this node from high to low.
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6.6 Switching Characteristics, Vcca =1.2+2 0.1V

See [X] 7-1 and # 7-1 for test circuit and loading. See [¥] 7-2, [¥] 7-3, and [ 7-4 for measurement waveforms.

B-Port Supply Voltage (Vccg)

PARAMETER FROM | TO Cor;rcl;i:itons 1.2%£01V 1.5£0.1V 1.8%£0.15V 25%0.2V 3303V 5.0x0.5V UNIT
MIN TYP MAX| MIN TYP MAX| MIN TYP MAX| MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
A -40°C to 85°C 10 65| 10 31 7 25 7 24 5 22 5 21
t Propagation -40°C to 125°C 10 70| 10 33 7 27 7 26 5 24 5 23
ns
Pd  |delay B -40°C to 85°C 10 62| 10 55| 10 49 8 42 8 40 8 39
-40°C to 125°C 10 68| 10 60| 10 54 8 47 8 45 8 44
oF -40°C to 85°C 20 64| 20 64| 20 64| 20 64| 20 64| 20 64
-40°C to 125°C 20 69| 20 69| 20 69| 20 69| 20 69| 20 69
tgis | Disable time ns
oF -40°C to 85°C 20 80| 20 62| 20 54| 20 48| 20 47| 20 45
-40°C to 125°C 20 85| 20 67| 20 59| 20 52| 20 50| 20 48
oF -40°C to 85°C 20 90| 20 91| 20 91| 20 91| 20 90| 20 90
) -40°C to 125°C 20 97| 20 98| 20 97| 20 96| 20 96| 20 96
ten |Enable time ns
oF -40°C to 85°C 20 95| 20 57| 15 48| 10 38| 10 36| 10 36
-40°C to 125°C 20 100| 20 61| 15 53| 10 42| 10 39| 10 39
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6.7 Switching Characteristics, Vcca =1.5% 0.1V

See [X] 7-1 and # 7-1 for test circuit and loading. See [¥] 7-2, [¥] 7-3, and [ 7-4 for measurement waveforms.

B-Port Supply Voltage (Vccg)
PARAMETER FROM | TO Cor;l-cl;i:itons 1201V 1501V 1.8+0.15V 25+0.2V 3.3£0.3V 5.0+£0.5V UNIT

MIN TYP MAX| MIN TYP MAX| MIN TYP MAX| MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
-40°C to 85°C 10 52 5 25 5 23 5 17 5 14 3 13
t Propagation A -40°C to 125°C 10 57 5 26 5 23 5 18 5 16 3 14

Pd | delay -40°C to 85°C 8 36| 7 28| 7 26| 5 20| 5 18] 5 7] ™
8 -40°C to 125°C 8 40 7 29 7 26 5 22 5 20 5 18
_ -40°C to 85°C 15 40| 15 40, 15 40, 15 40| 15 40| 15 40
OF -40°C to 125°C 15 44| 15 44| 15 44| 15 44| 15 44| 15 44

tgis | Disable time ns
_ -40°C to 85°C 20 69| 20 50| 15 45| 15 35| 15 34| 14 31
OF -40°C to 125°C 20 74| 20 54| 15 48| 15 39| 15 371 14 33
oF -40°C to 85°C 15 48| 15 48| 15 48| 15 48| 15 48| 15 48

. |Enable time -40°C to 125°C 15 52| 15 52| 15 52| 15 52| 15 52| 15 52 ns
oF -40°C to 85°C 20 85| 15 50| 15 40, 10 31| 10 26| 10 24
-40°C to 125°C 20 91| 15 54| 15 44| 10 33| 10 29| 10 26
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6.8 Switching Characteristics, Vcca =1.8 £ 0.15V

See [X] 7-1 and # 7-1 for test circuit and loading. See [¥] 7-2, [¥] 7-3, and [ 7-4 for measurement waveforms.

B-Port Supply Voltage (Vccg)

PARAMETER FROM | TO COHTC‘;;:O“S 1201V 15201V 1.8%0.15V 25+0.2V 3.3+0.3V 5005V UNIT
MIN TYP MAX| MIN TYP MAX| MIN TYP MAX| MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
A -40°C to 85°C 8 50 6 21 6 18 4 14 4 1 2 10
¢ Propagation -40°C to 125°C 8 53 6 23 6 20 4 15 4 12 2 1
ns
pd | delay 5 -40°C to 85°C 5 32 5 21 5 19 4 17 4 15 4 15
-40°C to 125°C 5 33 5 23 5 21 4 18 4 16 4 16
oF -40°C to 85°C 10 34 10 33| 10 33| 10 33| 10 33| 10 33
-40°C to 125°C 10 36| 10 35/ 10 35/ 10 35| 10 35| 10 35
tgis | Disable time ns
oF -40°C to 85°C 20 64| 15 45| 15 40| 12 31| 12 31| 10 26
-40°Ct0 125°C | 20 69| 15 49| 15 44| 12 33| 12 38| 10 28
oF -40°C to 85°C 10 38| 10 38| 10 38| 10 38| 10 38| 10 38
, -40°C to 125°C 10 40| 10 40| 10 401 10 401 10 40| 10 40
ten |Enable time ns
oF -40°C to 85°C 20 84| 15 471 10 38| 10 29| 10 25 8 23
-40°Cto 125°C | 20 89| 15 51| 10 421 10 30| 10 26 8 25
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6.9 Switching Characteristics, Vcca =2.5%0.2V

See [X] 7-1 and # 7-1 for test circuit and loading. See [¥] 7-2, [¥] 7-3, and [ 7-4 for measurement waveforms.

B-Port Supply Voltage (Vccg)
PARAMETER FROM | TO Cor;l-cl;i:itons 1201V 1501V 1.8+0.15V 25+0.2V 3.3£0.3V 5.0+£0.5V UNIT

MIN TYP MAX| MIN TYP MAX| MIN TYP MAX| MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
-40°C to 85°C 7 40 5 21 4 16 3 12 3 10 3 8
t Propagation A -40°C to 125°C 7 45 5 22 4 17 3 13 3 1" 3 9

Pd | delay -40°C to 85°C 5 26| 5 16| 5 15| 4 12| 3 1 3 0] ™
8 -40°C to 125°C 5 28 5 17 5 15 4 13 3 12 3 1
_ -40°C to 85°C 10 24| 10 24| 10 24| 10 24| 10 22| 10 24

4 |Disable time OF -40°C to 125°C 10 26| 10 26| 10 24| 10 24| 10 24| 10 24 s
oF -40°C to 85°C 15 56| 15 41 12 34| 12 25| 10 24| 10 21
-40°C to 125°C 15 62| 15 44| 12 371 12 29| 10 26| 10 22
_ -40°C to 85°C 8 25 8 25 8 25 8 25 8 25 8 25
OF -40°C to 125°C 8 27 8 27 8 27 8 27 8 27 8 27

ten |Enable time ns
oF -40°C to 85°C 20 80| 15 46| 10 34| 10 25 5 23 5 18
-40°C to 125°C 20 86| 15 48| 10 371 10 27 5 25 5 20
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6.10 Switching Characteristics, Vcca =3.3 0.3V

See [X] 7-1 and # 7-1 for test circuit and loading. See [¥] 7-2, [¥] 7-3, and [ 7-4 for measurement waveforms.

B-Port Supply Voltage (Vccg)

PARAMETER FROM | TO Cor;rcl;i::ons 1.2+01V 1.5£01V 1.8%£0.15V 25+0.2V 33+03V 5.0+x0.5V UNIT
MIN TYP MAX| MIN TYP MAX| MIN TYP MAX| MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
A -40°C to 85°C 8 41 6 19 4 15 3 10 3 9 2 6.5
t Propagation -40°C to 125°C 8 43 6 21 4 16 3 1 3 10 2 75
ns
pd | delay 5 -40°C to 85°C 5 2| 5 15| 4 12| 3 10| 3 9] 3 8.5
-40°C to 125°C 5 24 5 16 4 13 3 11 3 10 3 9
oF -40°C to 85°C 9 19 9 19 9 19 8 19 8 19 8 19
-40°C to 125°C 9 20 9 20 9 20 8 20 8 20 8 20
tgis | Disable time ns
oF -40°C to 85°C 15 52| 15 38| 12 321 10 23| 10 22 9 18
-40°C to 125°C 15 59| 15 41 12 35| 10 26| 10 23 9 20
oF -40°C to 85°C 5 20 5 20 5 20 5 20 5 20 5 20
-40°C to 125°C 5 22 5 22 5 22 5 22 5 22 5 22
ten |Enable time ns
oF -40°C to 85°C 20 80| 15 43| 10 34 5 24 5 19 5 16
-40°C to 125°C 20 85| 15 46| 10 36 5 27 5 21 5 18
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6.11 Switching Characteristics, Vcca =5.02 0.5V

See [X] 7-1 and # 7-1 for test circuit and loading. See [¥] 7-2, [¥] 7-3, and [ 7-4 for measurement waveforms.

B-Port Supply Voltage (Vccg)
PARAMETER FROM | TO Cor;l-cl;i:itons 1201V 1501V 1.8+0.15V 25+0.2V 3.3£0.3V 5.0+£0.5V UNIT

MIN TYP MAX| MIN TYP MAX| MIN TYP MAX| MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
-40°C to 85°C 8 38 6 15 3 14 3 9.5 2 8 2 6
t Propagation A -40°C to 125°C 8 42 6 17 3 15 3 10.5 2 8.5 2 7

P4 |delay -40°C to 85°C 5 22| 4 13| 3 105 3 8 2 75 2 71 ™
8 -40°C to 125°C 5 24 4 15 3 11.5 3 8.5 2 8 2 75
_ -40°C to 85°C 7 15 5 15 5 15 5 15 5 14 5 14

4 |Disable time OF -40°C to 125°C 7 16 5 16 5 16 5 16 5 15 5 15 s
_ -40°C to 85°C 15 52| 12 33| 10 31| 10 22| 10 21 5 16
OF -40°C to 125°C 15 56| 12 37| 10 35| 10 24| 10 23 5 18
_ -40°C to 85°C 5 15 5 15 5 15 5 15 5 15 5 15

. |Enable time OF -40°C to 125°C 5 16 5 16 5 16 5 16 5 16 5 16 ns
oF -40°C to 85°C 20 80| 15 44| 10 33 5 24 5 18 5 15
-40°C to 125°C 20 85| 15 48| 10 35 5 26 5 20 5 17
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6.12 Switching Characteristics: Tgy, Tyax

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

Operating free-air
temperature (Tp)
PARAMETER TEST CONDITIONS Vcal Vceo 40°C to 125°C UNIT
MIN TYP MAX
30vV-36V 45V-55V 200 420 Mbps
1.65V-195V 45V-55V 100 200 Mbps
1.1V-13V 45V-55V 20 40 Mbps
Up Translation
50% Duty Cycle 165V-195V 3.0V-36V 100 210 Mbps
Input 1.1V-13V 30V-36V 10 20 Mbps
One channel
Tumax - Maximum switching 1.1V-13V 1.65V-195V 5 10 Mbps
Data Rate So;fnvof pulse > 45V -55V 3.0V-36V 100 210 Mbps
-I"Veceo
20% of pUlSG < 45V -55V 165V-195V 50 75 Mbps
0.3*Veeo 45V -55V 11V-13V 15 30 Mbps
Down Translation
3.0vV-36V 165V-195V 40 75 Mbps
3.0vV-36V 1.1V-13V 10 20 Mbps
165V-195V 1.1V-13V 5 10 Mbps
3.0vV-36V 45V-55V 0.5
1.65V-195V 45V-55V 1
1.1V-13V 45V-55V 1.5
Up Translation
165V-195V 30V-36V 1
between any two 11V-13V 165V —-1.95V 2
tsk — Output skew switching outputs ns
within the same 45V-55V 3.0V-36V 0.5
device 45V -55V 1.65V—-1.95V 1
45V-55V 1.1V-13V 1.5
Down Translation
3.0V-36V 1.65V-195V 1
3.0V-36V 1.1V-13V 1.5
1.65V-195V 1.1V-13V 2
6.13 Operating Characteristics
Tp=25CM
Supply Voltage (Vccg = Veca)
PARAMETER Test Conditions | 1.2+0.1V |1.5£0.1V| 1.8+ 0.15V 2.5+ 0.2V | 3.3+ 0.3V | 5.0 £ 0.5V | UNIT
TYP TYP TYP TYP TYP
A to B: outputs enabled 1 4 4 5 5
A Port
A to B: outputs disabled |cL =0, RL = Open 3 3 3 4 4
Cpda @ - \ pF
B to A: outputs enabled |f =10 MHz 22 22 22 23 24 25
: - trise = tran = 1 ns
B to A: outputs disabled 1 1 1 1 1 2
A to B: outputs enabled 22 22 22 23 24 25
B Port
Ato B: outputs disabled |cL =0, RL = Open 1 1 1 1 1
Cpas @ & ) oF
B to A: outputs enabled |f=10 MHz 1 1 1 1
- - tise = tran = 1 ns
B to A: outputs disabled 3 3 3 1 1

1 See the CMOS Power Consumption and C,q Calculation application report for more information about power dissipation capacitance.
p
2 Coga and Cpyp are respectively A-Port and B-Port power dissipation capacitances per transceiver.
p p

Copyright © 2022 Texas Instruments Incorporated

Submit Document Feedback

Product Folder Links: SN74LXCH8T245



https://www.ti.com/jp/lit/pdf/SCAA035
https://www.tij.co.jp
https://www.ti.com/product/ja-jp/sn74lxch8t245?qgpn=sn74lxch8t245
https://www.tij.co.jp/jp/lit/pdf/JAJSKZ9
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSKZ9B&partnum=SN74LXCH8T245
https://www.ti.com/product/ja-jp/sn74lxch8t245?qgpn=sn74lxch8t245

SN74LXCH8T245
JAJSKZ9B — DECEMBER 2019 — REVISED MARCH 2021

13 TEXAS
INSTRUMENTS

www.tij.co.jp

6.14 Typical Characteristics
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lon — Output High Current (mA)

6-1. Typical (TAo=25°C) Output High Voltage (Vou) vs Source
Current (lon)
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6-2. Typical (TAo=25°C) Output High Voltage (Vou) vs Source
Current (lon)
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loL — Output Low Current (mA)

6-3. Typical (TAo=25°C) Output High Voltage (Vo) vs Sink
Current (lg)
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6-4. Typical (Tpo=25°C) Output High Voltage (Vo) vs Sink
Current (o)
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6-5. Typical (To=25°C) Supply Current (Icc) vs Input Voltage
(Vin)
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6-6. Typical (TAo=25°C) Supply Current (Icc) vs Input Voltage
(Vin)
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7 Parameter Measurement Information
7.1 Load Circuit and Voltage Waveforms

Unless otherwise noted, all input pulses are supplied by generators having the following characteristics:
« f=1MHz

« Zo=50Q

« AVAV <1 ns/V

Measurement Point

02 x Vceo
RL

Output Pin S1/v Oopen

Under Test
:|: TND

A. C_includes probe and jig capacitance.

7-1. Load Circuit

& 7-1. Load Circuit Conditions

Parameter Vceo R C. Sy V+p

tod Propagation (delay) time 1.1V-55V 2kQ 15 pF Open N/A
11V-16V 2kQ 15 pF 2 xVcco 0.1V
ten, tsis Enable time or disable time 1.65V-27V 2kQ 15 pF 2 xVeco 0.15V
30V-55V 2kQ 15 pF 2 x Veeo 0.3V

1.1V-16V 2kQ 15 pF GND 0.1V
ten, tgis Enable time or disable time 1.65V-27V 2kQ 15 pF GND 0.15V
30V-55V 2kQ 15 pF GND 0.3V

"""""""""""" VCC|( )
100 kHz
Input A, B Input A, B
500 ps/V — 1 s/V
---------- oV
______________ Vou 2)
Output B, A Ensure Monotonic
Output B, A ’ Rising and Falling Edge
- VOL(Z)

1. Vg is the supply pin associated with the input port.
2. Vpy and Vg, are typical output voltage levels that occur
with specified R, C, and S;.

Bg 7-3. Input Transition Rise and Fall Rate

1. Ve is the supply pin associated with the input port.
2. Vopp and Vg are typical output voltage levels that occur
with specified R, C, and S;.

7-2. Propagation Delay
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VCCA
-f-- Veea/ 2 \
| GND
€t >t
; \ Vcco(s)
Output : X-- Voco/ 2
-f-- VoL+ Vrp v ®
[ Vor'®
7 -- Voco/ 2
GND
1.  Output waveform on the condition that input is driven to a valid Logic Low.
2. Output waveform on the condition that input is driven to a valid Logic High.
3. Vcco is the supply pin associated with the output port.
4.  Vop and Vg, are typical output voltage levels with specified R, C, and S;.
7-4. Enable Time And Disable Time
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8 Detailed Description
8.1 Overview

The SN74LXCH8T245 is an 8-bit translating transceiver that uses two individually configurable power-supply
rails. The device is operational with Veca and Vecg supplies as low as 1.1 V and as high as 5.5 V. Additionally,
the device operates with Veca = Veeg- The A port is designed to track Vca, and the B port is designed to track

Vees.

The SN74LXCH8T245 device is designed for asynchronous communication between data buses and transmits
data from the A bus to the B bus or from the B bus to the A bus based on the logic level of the direction-control
input (DIR). The output-enable input (OE) is used to disable the outputs so the buses are effectively isolated.
The control pins of the SN74LXCH8T245 (DIR and OE) are referenced to Vcca. The OE pin should be tied to
Vcea through a pullup resistor to ensure the high-impedance state of the level shifter I/Os during power up or
power down.

This device is fully specified for partial-power-down applications using the I current. The |4 protection circuitry
ensures that no excessive current is drawn from or sourced into an input, output, or I/O while the device is
powered down.

The V¢ isolation and V¢ disconnect feature ensures that if either V¢ is less than 100 mV or floating with the
complementary supply within the recommended operating conditions, both 1/0 ports are set to the high-
impedance state by disabling their outputs and the supply current is maintained.

Glitch-free power supply sequencing allows either supply rail to power on or off in any order while providing
robust power sequencing performance.

8.2 Functional Block Diagram

\

m

\&/

|
|
|| :
| : '
| £ |
! | :
| | : '
A1C : Bus-Hold /17‘} : | | Bus-Hold : > B1
| |
‘ |
| | ] |
- . |
| o | I °
|
| |ﬂ J ! ! ’\K |
| | [ | |
A8C | Bus-Hold | : | Bus-Hold | >B8
| |
| BN |
L ___~ g T |

Note: Bus-hold circuits are only present for data inputs, not contral inputs

Eq 8-1. SN74LXCH8T245 Functional Block Diagram
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8.3 Feature Description
8.3.1 CMOS Schmitt-Trigger Inputs with Integrated Pulldowns

Standard CMOS inputs are high impedance and are typically modeled as a resistor in parallel with the input
capacitance given in the Electrical Characteristics. The worst case resistance is calculated with the maximum
input voltage, given in the Absolute Maximum Ratings, and the maximum input leakage current, given in the
Electrical Characteristics, using ohm's law (R =V = I).

The Schmitt-trigger input architecture provides hysteresis as defined by AVt in the Electrical Characteristics,
which makes this device extremely tolerant to slow or noisy inputs. Driving the inputs slowly will increase
dynamic current consumption of the device. See Understanding Schmitt Triggers for additional information
regarding Schmitt-trigger inputs.

8.3.1.1 Control Inputs with Integrated Static Pull-Down Resistors

Similar to the data I/O's, floating control inputs can cause high current consumption. This device has integrated
weak static pull-downs of 5-MQ typical on the control inputs (DIR and OE) to help avoid this concern. These pull-
downs are always present. For example, if the DIR pin is left floating, then the B port will be configured as an
input and the A port will be configured as an output.

8.3.2 Balanced High-Drive CMOS Push-Pull Outputs

A balanced output allows the device to sink and source similar currents. The high drive capability of this device
creates fast edges into light loads so routing and load conditions should be considered to prevent ringing.
Additionally, the outputs of this device are capable of driving larger currents than the device can sustain without
being damaged. The electrical and thermal limits defined in the Absolute Maximum Ratings must be followed at
all times.

8.3.3 Partial Power Down (lo¢)

The inputs and outputs for this device enter a high-impedance state when the device is powered down, inhibiting
current backflow into the device. Iy in the Electrical Characteristics specifies the maximum leakage into or out of
any input or output pin on the device.

8.3.4 V¢ Isolation and V¢ Disconnect

The inputs and outputs for this device enter a high-impedance state when either supply is <100 mV, requiring
one supply to connect to the device. Note: the bus-hold circuitry always remains active even when the device is
disabled and all outputs are in the high-impedance state.

Either supply can be disconnected (floated), while the other supply is still connected and the device will maitain
the maximum supply current specified by Iccxioating), I the Electrical Characteristics. The 1/O's will not enter a
high-impedance state unless the supply is disconnected after it is driven to <100 mV. lyfoaty in the Electrical
Characteristics specifies the maximum leakage into or out of any input or output pin on the device.

Veea Vees o
Supply disconnected X T lccs maintained
N
[V Vo
| > — |
OEC>-Le I :
—
| | (I |
| >4y 5&.5&@_ |
Hi-Z| | >— | I > | |HiZ
— A1C>—|— I Bus Holdp—4—— > B1 —
lofi(tloat) I < L T | < I lott(tioat)
Disabled | ‘. |
| (| |
| (| |
| AR |
| o || . |
=
GND

8-2. V¢ Disconnect Feature
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8.3.5 Over-Voltage Tolerant Inputs

Input signals to this device can be driven above the supply voltage as long as they remain below the maximum
input voltage value specified in the Recommended Operating Conditions.

8.3.6 Glitch-Free Power Supply Sequencing

Either supply rail may be powered on or off in any order without producing a glitch on the 1/Os (that is, where the
output erroneously transitions to VCC when it should be held low or vice versa). Glitches of this nature can be
misinterpreted by a peripheral as a valid data bit, which could trigger a false device reset of the peripheral, a
false device configuration of the peripheral, or even a false data initialization by the peripheral.

8.3.7 Negative Clamping Diodes

The inputs and outputs to this device have negative clamping diodes as depicted in [X] 8-3.

EE

Voltages beyond the values specified in 73 2.~ 6.1 table can cause damage to the device. The
input negative-voltage and output voltage ratings may be exceeded if the input and output clamp-
current ratings are observed.

Veea  Vecs
| Device K
' |
' |
' |
! |
Igg:ftigolzrlég Level 1/O configured
as input : Shifter : as output
| IIKT T"oxl
' |
' |
S O ————————- !
GND

¥ 8-3. Electrical Placement of Clamping Diodes for Each Input and Output

8.3.8 Fully Configurable Dual-Rail Design

The Vcca and Veep pins can be supplied at any voltage from 1.1 V to 5.5 V, making the device suitable for
translating between any of the voltage nodes (1.2V, 1.5V, 1.8V, 3.3V, and 5.0 V).

8.3.9 Supports High-Speed Translation

The SN74LXCH8T245 device can support high data-rate applications. The translated signal data rate can be up
to 420 Mbps when the signal is translated from 3.3 V to 5.0 V.
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8.3.10 Bus-Hold Data Inputs

Each data input on this device includes a weak latch that maintains a valid logic level on the input. The state of
these latches is unknown at startup and remains unknown until the input has been forced to a valid high or low
state. After data is sent through a channel, the latch maintains the previous state on the input (if the line is left
floating). It is not recommended to use pull-up or pull-down resistors together with a bus-hold input, as it may
cause undefined inputs to occur which leads to excessive current consumption.

Bus-hold data inputs prevent floating inputs on this device. The Implications of Slow or Floating CMOS Inputs
application report explains the problems associated with leaving the CMOS inputs floating. These latches remain
active at all times, independent of all control signals such as direction control or output enable. The latches also
remain active when the device is in the partial power down state, corresponding supply is still present, or when
the 1/O's are floated. The Bus-Hold Circuit application report has additional details regarding bus-hold inputs.

)
|
> EIE L || : >
AXCO—— = oo ! (O Bx
l
T
| |

8-4. Schematic Description of Location of Bus-Hold Circuits

8.4 Device Functional Modes
# 8-1. Function Table(")

CONTROL INPUTS Port Status

— OPERATION

OE DIR A PORT B PORT
L Output (Enabled) Input (Hi-Z) B data to A bus
H Input (Hi-Z) Output (Enabled) A data to B bus

H X Input (Hi-Z) Input (Hi-Z) Isolation
(1) Input circuits of the data I/Os are always active.
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9 Application and Implementation
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@—O

9.1 Application Information

The SN74LXCH8T245 device can be used in level-translation applications for interfacing devices or systems
operating at different interface voltages with one another. The SN74LXCH8T245 device is ideal for use in
applications where a push-pull driver is connected to the data 1/0Os. The maximum data rate can be up to 420
Mbps when the device translates a signal from 3.3 V to 5.0 V.

9.2 Typical Application

1.2V 50V
0.1 pF
€
C?)ﬁlt’glrlgr DIR Vcca Vees
GPIO1 »| A1
GPIO2 »| A2
GPIO3 »| A3
GPIO4 »| A4  SN74LXC8T245
GPIO5 »| A5
GPIO6 »| A6
GPI07 »| A7
GPIO8 » A8 GND

L

9-1. LED Driver Application

9.2.1 Design Requirements
Use the parameters listed in % 9-1 for this design example.

£ 9-1. Design Parameters

DESIGN PARAMETERS EXAMPLE VALUES
Input voltage range 1.1Vto b5V
Output voltage range 1.1Vtob55V
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9.2.2 Detailed Design Procedure

To begin the design process, determine the following:
* Input voltage range:

— Use the supply voltage of the device that is driving the SN74LXCH8T245 device to determine the input
voltage range. The value must exceed the high-level input voltage (V,4) of the input port for a valid logic-
high. The value must be less than the low-level input voltage (V) of the input port for a valid logic low.

» Output voltage range:

— Use the device's supply voltage that the SN74LXCH8T245 device is driving to determine the output

voltage range.

9.2.3 Application Curve

Bg 9-2. Up Translation at 2.5 MHz (1.2 V to 5 V)
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10 Power Supply Recommendations

Always apply a ground reference to the GND pins first. This device is designed for glitch free power sequencing

without any supply sequencing requirements such as ramp order or ramp rate.

72 8.3.6 describes how this device was designed with various power supply sequencing methods in mind

to help prevent unintended triggering of downstream devices.

11 Layout

11.1 Layout Guidelines

Following common printed-circuit board layout guidelines are recommended to ensure reliability of the device,

which follows:

* Use bypass capacitors on the power supply pins and place them as close to the device as possible. A 0.1 pF

capacitor is recommended, but transient performance can be improved by having both 1 yF and 0.1 pF
capacitors in parallel as bypass capacitors.

» The high drive capability of this device creates fast edges into light loads; so routing and load conditions
should be considered to prevent ringing.

11.2 Layout Example
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B 11-1. Layout Example
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12 Device and Documentation Support
12.1 Documentation Support
12.1.1 Related Documentation

For related documentation, see the following:

+ Texas Instruments, CMOS Power Consumption and Cp4 Calculation application report

» Texas Instruments, Implications of Slow or Floating CMOS Inputs application report

» Texas Instruments, Semiconductor and IC Package Thermal Metrics appliction report

» Texas Instruments, System Considerations for Using Bus-Hold Curcuits to Avoid Floating Inputs application
report

12.2 Receiving Notification of Documentation Updates

To receive notification of documentation updates, navigate to the device product folder on ti.com. Click on
Subscribe to updates to register and receive a weekly digest of any product information that has changed. For
change details, review the revision history included in any revised document.
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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 ©)
@ )

74LXCH8T245RHLRG4 Active Production VQFN (RHL) | 24 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LX8T245H
74LXCH8T245RHLRG4.A Active Production VQFN (RHL) | 24 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LX8T245H
SN74LXCH8T245PWR Active Production TSSOP (PW) | 24 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LXH8T245
SN74LXCH8T245PWR.A Active Production TSSOP (PW) | 24 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LXH8T245
SN74LXCH8T245PWRG4 Active Production TSSOP (PW) | 24 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LXH8T245
SN74LXCH8T245PWRG4.A Active Production TSSOP (PW) | 24 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LXH8T245
SN74LXCH8T245RHLR Active Production VQFN (RHL) | 24 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 LX8T245H
SN74LXCH8T245RHLR.A Active Production VQFN (RHL) | 24 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 LX8T245H

@ 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.

© 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 TlI'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 TI suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.
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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 [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. 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
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O 0O O 0O 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
74LXCH8T245RHLRG4 | VQFN RHL 24 3000 330.0 12.4 3.8 5.8 12 8.0 12.0 Q1
SN74LXCH8T245PWRG4| TSSOP PW 24 2000 330.0 16.4 6.95 | 83 1.6 8.0 16.0 Q1
SN74LXCH8T245RHLR | VQFN RHL 24 3000 330.0 12.4 3.8 5.8 1.2 8.0 12.0 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)
74LXCH8T245RHLRG4 VQFN RHL 24 3000 367.0 367.0 35.0
SN74LXCH8T245PWRG4 TSSOP PW 24 2000 353.0 353.0 32.0
SN74LXCH8T245RHLR VQFN RHL 24 3000 367.0 367.0 35.0
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PACKAGE OUTLINE
TSSOP - 1.2 mm max height
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153.
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EXAMPLE BOARD LAYOUT

PWO0O024A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
24X (1.5) S\(KLMM
! | ‘ (R0.05) TYP
o | ot
|
|
|
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X
SOLDER MASK METAL METAL UNDER /—SOLDER MASK
OPENING‘\ SOLDER MASK\ OPENING
EXPOSED METAL :\ 777777,7,}EXPOSED METAL
*H‘* 0.05 MAX *j 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED) SOLDER MASK DETAILS

4220208/A 02/2017

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
PWO0O024A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

24X (0.45) |

R

SYMM

ORRE

[any
w

24X (1.5) SYMM
! j ‘ T ¢ (R0.05) TYP
| ‘
|
|
|
|
|
|
|
4
|
|
|
|
|
|
|
|
|

-

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220208/A 02/2017

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE

RHL0024A VQFN - 1 mm max height
PLASTIC QUAD FLATPACK- NO LEAD
g— U
A
/‘
PIN 1 INDEX AREA — |
5.6
5.4
!
1 MAX T
‘ j Llom e a4 SEATING PLANE
6.0 2.0520.1 "S[oos[c]
f—2x
s 24x 92 0.1)TYP
¢ 0.3
BN Wi ol W I
18X| 0.5 I
2 s VY] H,
T T \ ]
D) \ 21 -
2X SYMM D ‘ (:l
i5] ¢ T 405:01
D) | ]
| o
D) \ (G
L3 ] (s
2 b L 0.30
PIN 11D 1@ m Q Tt
(OPTIONAL) | —~li—4x02) $%‘%—VM
F—=t— 2X(0.55) ' 4225250/ 12/2024
NOTES:

1. Alllinear 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 notice.

3. The package thermal pad must be soldered to the printed circuit board for optimal thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
RHLO024A VQFN - 1 mm max height
PLASTIC QUAD FLATPACK- NO LEAD

1 (3.3) |
i (2.05) i
t—i 2X (1.5) 4-1
i SYMM i
| 1‘ P — Q P — ‘ !
24X (0.6) () ‘ N ( ‘
| ‘,,‘TLf‘f,‘ S _
meny | T
18X (0.5) I ‘ m===s | m==== %

SOLDER MASK
OPENING

METAL UNDER
SOLDER MASK

(@0.2) VIA
TYP

(RO.05) TYP

2X (0.55) —————f=—|

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE: 18X
0.07 MIN SOLDER MASK
0.07 MAX
ALL AROUND ——‘ h ALL AROUND t[ OPENING
EXPOSED METAL | ( EXPOSED METAL
C T~ | — METAL 153
SOLDERMASK = (L) METAL UNDER
OPENING —= SOLDER MASK
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED) " SOLDER MASK DETAILS 4225250/B 12/2024

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.
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RHL0024A

EXAMPLE STENCIL DESIGN
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK- NO LEAD

24X (0.6)

24X (0.24) 3

(3.3) |

(2.05) |

i 2X (1.5) i !
SYMM ‘

|
1
|

2z —

InSRiRSAs

2X (0.55) ————f=—~]

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD
80% PRINTED COVERAGE BY AREA
SCALE: 18X

‘ T ‘ / TYP
5 L _ 77i ,,,,,,,,,,,, _

A

4225250/B 12/2024

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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