i3 TEXAS
INSTRUMENTS

SN74AVCH2T45
JAJSW74I — JULY 2004 — REVISED FEBRUARY 2025

SN74AVCH2T45 #&RRATREL NIV T b+ | BIEEHEE. 3 X7 — MHEAEH.

miR. NA FS22—N

2Ey b, 28
1B
o THRH R ARV LAYD NanoFree™ /Rubr—
THefL

o Ve iftfat&ag

o 2L —/LERE

c 4.6VIFED IO

o EHINT—F T B—REE

o T—HANSDINAF—R

s WKT—HL—h
— 500Mbps (1.8V~3.3V)
— 320Mbps (<1.8V ~ 3.3V)
— 320Mbps (2.5V F7-1% 1.8V ITL LT T7H)
— 280Mbps (1.5V (ZL LT 7R)
— 240Mbps (1.2V [ZL~ULT T R)

« JESD 78, Class Il ##L.C 100mA BDZ7>F 77
TEHE

« JESD 22 #it8x% ESD fi#

277V —=ay

o AT —hIT7Fv

o PR —

o FTAIMT PCE/—FIVar

o ZOMOR—HT NNKE

3 =

ZD 2 B RERERANA ML —E, RE A RER 2 A
OMSELTZER L — N E2FEHLET, A R—HME Veea
(1.2V~3.6V DILEOERE L2 AN TEET) (TERE
THIDITERFI SN TWET, B R —hME Veeg (1.2V~
3.6V ODEEOERE/LZE AT TEET) ITBETDHED
IR FFER TV ET, Zhicky, 1.2V, 1.5V, 1.8V,
2.5V, 3.3V DEEDEE ) —RREITO HIERMKEE N
F BB IO~ L 7 R FETT,

SN74AVCH2T45 %, 7 —% A~ AR IERBLEAE IS
EFSILTWET, HmilE (DIR ©) Ajouy v
LALZED, BAR—METIE A R— IO ELENNT
IT 47NV ET AT AL T B R—MNESET 7T 4
T E A RNAND B NRIZT —HEEEL AR
—NHIET 7T 4TI E6 B NAND A NRITT
—2ERELET, SNT4AVCH2TA5 1137 7T 47 e
A R—/VREIERHY, FHI TR, Fi3ERES
NTWRWADEG 20y ZIRBIR R L E T, 7L
Ty TP T NE T AARGTE | SR AR LR [EIEE LA
BB THHATAZLIIHEL A,

DT SARLL, lof %ﬁfﬁﬁéiﬁ I RT = T
r—ar HOEENRSE ﬁméﬂfu\ia“ lofr [E1HS
T\‘Hjjj%r?w’z~7“/M”5:J: V. EIR DI T A
AR Zéﬁlbluﬁiiéblubf?ﬁfgjﬁé@%‘fﬁlﬂf%i? Ve
FIEREIL, E BB Vee A7 GND v/\/v VAT
W OH N EHERICEHA =X AREIZLET, &
A AMNDONSA R— VW REIRITE T 7747 OEET
R

TIT AT IR A RV RERIZED | ST,
FIFFRE SN TR A G ey o 7 R BB IR Fr
L$9, NanoFree /Xy r—HdiiE IC o r— ol

CBUDEERT L —I 2 —ThHY, X A%/ \v/r—
CELTHEHLET,

Ny T— R

S Syr—y () Rl — FAX @)
DCT (SSOP., 8) 2.95mm x 4.00mm
SN74AVCH2T45 DCU (VSSOP, 8) 3.10mm x 2.00mm

YZP (DSBGA, 8) 1.89mm x 0.89mm

(1) FEHNCOWTE, BZvar 11 22U KESN,
@) SYTr—Y PAR (RE x ) RAFMETHY, 5T %G1
UhEENET,

A1l

L
VCeA|
DR i,v_l_%

e

Y

7
B1

a2

L]

A

Y

B2

Dc

s A

T
4[ono

FRIER (IEFRER)

2 ZOVY—ADTED S FHITHFET Y, TR ELE TR 260 T, ALY —/L (BREIER) 2L CWODZEBY, TI TIERIRRO EMEMEB L 0% Y

PEIZOFEL U —UIRGEN e L EE A, ERROR G2 E ORIIC

13, ti.com TUFRFOIZERE T B M ENET IO BRAOWZLET,

English Data Sheet: SCES582


https://www.ti.com/product/jp/sn74avch2t45?qgpn=sn74avch2t45
https://www.ti.com/jp/lit/pdf/JAJSW74
https://www.ti.com/lit/pdf/SCES582

I3 TEXAS
SN74AVCH2T45 INSTRUMENTS
JAJSW741 — JULY 2004 — REVISED FEBRUARY 2025 www.ti.com/ja-jp
Table of Contents
L 1 7.1 OVEIVIEW...cuiiic e 13
2 T U= B s 1 7.2 Functional Block Diagram............cccoeveeiininninn. 13
B 1 7.3 Feature Description.............ccociiiiiiiiiiii e, 14
4 Pin Configurations and Functions...............c.c.coco........ 3 7.4 Device Functional Modes............c.occoooiiiiiiiniinnnn. 14
5 SPECIfICAtIONS. ... eee e eeen 4 8 Application and Implementation............................. 15
5.1 Absolute Maximum RatingsS.............o.ovvereerrrreeen. 4 8.1 Application Information.................cooceiini 15
5.2 ESD RAUNGS.....veeeeeeeeeeeeeeeeeeeeeeeeeee e 4 8.2 Typical Applications.............ccccooiiiiiiiiiie 15
5.3 Recommended Operating Conditions......................... 5 8.3 Power Supply Recommendations..................ccccee.. 18
5.4 Thermal Information......oo. e 6 8.4 LayOUt ....................................................................... 18
5.5 Electrical CharacteriStics. ... 6 9 Device and Documentation Support.......................... 20
5.6 Switching Characteristics: Voca = 1.2V, 7 9.1 Documentation Support............cccceeiiiiiiiiiiicce 20
5.7 Switching Characteristics: Voca = 1.5V.ucvcvcvcvcecnenne. 8 9.2 F¥X 2 A MO EHIBEIZ ST IND T e 20
5.8 Switching Characteristics: Veca = 1.8V.iiiiceieneee. 9 9.3 HTR =B UV =R et 20
5.9 Switching Characteristics: Voca = 2.5V iiiiieeiiieens 9 9.4 Trademarks...........ccceeviireiieee e 20
5.10 Switching Characteristics: Voca = 3.3V.uovvcveaenene. 10 9.5 FB R EICEIT AR T e, 20
5.11 Operating Characteristics................coocoiinn. 10 9.8 FHEBEE ottt 20
5.12 Typical Characteristics.............ccceeurvrvriereiccciicnnes 11 10 ReVision HiStOry............ccooeueuiiiieeeeeeeeeeeeeeernn 21
6 Parameter Measurement Information......................... 12 11 Mechanical, Packaging, and Orderable
7 Detailed Description..................coo 13 INFOrMAation............ccooriiueinccicicsce e 21
2 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: SN74AVCH2T45

English Data Sheet: SCES582


https://www.ti.com/product/jp/sn74avch2t45?qgpn=sn74avch2t45
https://www.ti.com/jp/lit/pdf/JAJSW74
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSW74I&partnum=SN74AVCH2T45
https://www.ti.com/product/jp/sn74avch2t45?qgpn=sn74avch2t45
https://www.ti.com/lit/pdf/SCES582

13 TEXAS
INSTRUMENTS SN74AVCH2T45
www.ti.comlja-jp JAJSW74| — JULY 2004 — REVISED FEBRUARY 2025

4 Pin Configurations and Functions

Veerllt ~ 8l Vees GND |@ 4 5@|DIR
A1[]2 7|l B1 A2|@3 6@]B2
A2[]3 61 B2 A1|®2 7@| B1
GND |} 4 5[] DIR Veea 1 8@ Vees
4-1. DCT and DCU Packages 8-Pin SSOP and K 4-2. YZP Package 8-Pin DSBGA Bottom View
VSSOP Top View
£ 4-1. Pin Functions
PIN
NAME \?SSS%:;'; — DESCRIPTION
VCCA 1 A1 Supply Voltage A
VCCB 8 A2 Supply Voltage B
GND 4 D1 Ground
A1 2 B1 Output or input depending on state of DIR. Output level depends on V¢ca.
A2 3 C1 Output or input depending on state of DIR. Output level depends on V¢ca.
B1 7 B2 Output or input depending on state of DIR. Output level depends on V¢cp.
B2 6 Cc2 Output or input depending on state of DIR. Output level depends on V¢cp.
DIR 5 D2 Direction Pin, Connect to GND or to VCCA.
Copyright © 2025 Texas Instruments Incorporated GEHGT 27— P2 (ZE SR Gbe) 35 3
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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 -0.5 46 v
Vees
1/0 ports (A port) -0.5 4.6
Vv Input voltage(@) I/O ports (B port) 05 46 \%
Control inputs -0.5 4.6
Vo Voltage range applied to any output in the high-impedance or power-off | A port —0.5 4.6 v
statel?) B port 05 4.6
Vo Voltage range applied to any output in the high or low state(® ) Aport 05 Voca*05 \Y
B port -0.5 Veeg + 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 Vgca, Veeg, or GND +100 mA
T, Junction temperature -40 150 °C
Tstg Storage temperature -65 150 °C

(1)

(2
3

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 =2 >=2-5.3.
Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

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

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

5.2 ESD Ratings

VALUE UNIT
Human body model (HBM), per ANSI/ESDA/JEDEC JS-001(") +8000
Vieso) Electrostatic discharge g?gqg(;ze)d-dewce model (CDM), per JEDEC specification JESD22- +1000 Vv
Machine Model (MM), Per JEDEC specification JESD22-A115-A +200

M
)

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

4
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5.3 Recommended Operating Conditions

over operating free-air temperature range (unless otherwise noted)® () (5)

Vea (D Veeo @ MIN NOM MAX| UNIT
Vcea  Supply voltage 1.2 3.6 \Y
Veces  Supply voltage 1.2 3.6 \Y
1.2V to 1.95V Vee () % 0.65
Vin ;']E:t"\i;’l‘f;ge Data inputs) 1.95V to 2.7V 1.6 Vv
2.7V to 3.6V 2
1.2V to 1.95V Veer (0% 0.35
Vi ;‘;Wu;'%ﬁ;ge Data inputs) 1.95V to 2.7V 07| v
2.7V to 3.6V 0.8
1.2V to 1.95V Veea % 0.65
Vit ::E:t"\f’c‘)’l‘f;ge SLEA()rgerenced © M195Vio27V 16 v
2.7V to 3.6V 2
1.2V to 1.95V Vcea X 0.35
Vi :;%‘ﬁ;'j‘c’)ﬁ;ge \E/)'C'Z:)rggerenced to 1.95V to 2.7V 07| Vv
2.7V to 3.6V 0.8
V, Input voltage 3.6 \%
Vo Output Active state Veco @ v
voltage 3-state 3.6
1.2v -3
1.4V to 1.6V -6
lon High-level output current 1.65V to 1.95V -8 mA
2.3Vto 2.7V -9
3Vto 3.6V -12
1.2v
1.4V to 1.6V
loL Low-level output current 1.65V to 1.95V mA
2.3Vto 2.7V
3V to 3.6V 12
At/Av  Input transition rise or fall rate 5| ns/V
Ta Operating free-air temperature -40 85 °C

M
(2
(©)

4)
®)

Vg is the voltage associated with the input port supply VCCA or VCCB.

Vcco is the voltage associated with the output port supply VCCA or VCCB.

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.

For V¢, values not specified in the data sheet, V|y min = V¢ x 0.7V, V)L max = V¢g x 0.3V.
For V¢, values not specified in the data sheet, V| min = Vgca % 0.7V, V)L max = Veea % 0.3V.
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5.4 Thermal Information

SN74AVCH2T45
THERMAL METRIC () DCT (SSOP) | DCU (VSSOP) | YZP (DSBGA) UNIT
8 PINS 8 PINS 8 PINS
Resa Junction-to-ambient thermal resistance 183.1 246.9 105.8
ReJcitop) Junction-to-case (top) thermal resistance 101.5 95.2 1.6
Reus Junction-to-board thermal resistance 111.0 158.4 10.8 °C/W
Wyt Junction-to-top characterization parameter 27.6 34.1 3.1
Wis Junction-to-board characterization parameter 109.2 157.5 10.8
(1)  For more information about traditional and new thermal metrics, see the IC Package Thermal Metrics application report.
5.5 Electrical Characteristics
over recommended operating free-air temperature range (unless otherwise noted)®) 6
Ta=25°C —40°C to 85°C
PARAMETER TEST CONDITIONS Veea Veee UNIT
MIN TYP MAX MIN TYP MAX
lon = —100pA 1.2V to 3.6V 1.2V to 3.6V Veco —0.2
lon = —3mA 1.2V 1.2V 0.95
Vo @ loy = —-6mA Vi= Vi 1.4V 1.4V 1.05 v
loy =—-8mA 1.65V 1.65V 1.2
lon = —9mA 2.3V 2.3V 1.75
lon = —12mA 3V 3V 2.3
loL = 100pA 1.2V to 3.6V 1.2V to 3.6V 0.2
loL = 3MA 1.2V 1.2V 0.15
loL = 6mA 1.4V 1.4V 0.35
VoL Vi=Vi \
loL = 8mA 1.65V 1.65V 0.45
loL = 9mA 2.3V 2.3V 0.55
loL = 12mA 3V 3V 07
N DIR input |V, = Vcca or GND 1.2V to 3.6V 1.2V to 3.6V +0.025 #0.25 1| pA
V| =0.42V 1.2v 1.2V 25
V| =0.49V 1.4V 1.4V 15
g (" V, = 0.58V 1.65V 1.65V 25 uA
V,=0.7V 2.3V 2.3V 45
V), =0.8V 3.3V 3.3V 100
V| =0.78V 1.2v 1.2V -25
V| =0.91V 1.4V 1.4V -15
lgin @ Vv, = 1.07V 1.65V 1.65V -25 pA
V| =1.6V 2.3V 2.3V —45
V=2V 3.3V 3.3V -100
1.2v 1.2V 50
1.6V 1.6V 125
lgo @ V=0 to Vee 1.95V 1.95V 200 pA
2.7V 2.7V 300
3.6V 3.6V 500
1.2v 1.2V -50
1.6V 1.6V -125
lgpno @ V=0 to Vge 1.95V 1.95V —200 pA
2.7V 2.7V -300
3.6V 3.6V -500
Iy © A port Vor Vo = 0 t0 3.6V ov 0V to 3.6V +0.1 +1 5 WA
B port 0V to 3.6V ov +0.1 +1 5

6
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over recommended operating free-air temperature range (unless otherwise noted)®) (6)

Ta=25°C —40°C to 85°C
PARAMETER TEST CONDITIONS Veea Veces UNIT

MIN TYP MAX MIN TYP MAX
L® B port Vo = Veeo or GND, ov 3.6V +0.5 +25 15

0z A port Vi = Ve or GND 3.6V Y 05 25 5] pA
1.2V to 3.6V 1.2V to 3.6V 10

leca ®) V| = Vg or GND, lo = 0 ov 3.6V -2 MA
3.6V ov 10
1.2V to 3.6V 1.2V to 3.6V 10

lcce ®) V=V or GND, Ip =0 ov 3.6V 10 HA
3.6V ov -2

ICCA + ICCB V| = Vcc| or GND, |o =0 1.2V to 3.6V 1.2V to 3.6V 20 HA

G Control |\, _ 3 3y or GND 3.3V 3.3V 2.5 pF

inputs
Cio ‘A or B port |V, =3.3V or GND 3.3V 3.3V 6 pF

(1)  The bus-hold circuit can sink at least the minimum low sustaining current at V| maximum. Igy should be measured after lowering V|
to GND and then raising it to V;_ maximum.

(2) The bus-hold circuit can source at least the minimum high sustaining current at V| mininum. Igyy should be measured after raising Vi
to V¢c and then lowering it to V) minimum.

(3)  An external driver must source at least Igp_o to switch this node from low to high.

(4) An external driver must sink at least Igyno to switch this node from high to low.

(5) Vcco is the voltage associated with the output port supply VCCA or VCCB.

(6) Ve is the voltage associated with the input port supply VCCA or VCCB.

(7)  Von: Output High Voltage; Vo : Output Low Voltage; I;: Control Input Current.

(8) lof: Partial Power Down Output current; loz: Hi-Z Output Current; Icca: Supply A Current; Igcg: Supply B Current.

5.6 Switching Characteristics: Vcca = 1.2V

over recommended operating free-air temperature range, Veca = 1.2V (see [X] 6-1)

PARAMETER FROM TO Vecg =12V | Veeg=1.5V | Vecg=1.8V | Vecg=2.5V | Vecg = 3.3V UNIT
(INPUT) (OUTPUT) TYP TYP TYP TYP TYP

toLy @ A 5 3.1 26 24 22 22 .

tonL @ 3.1 26 24 2.2 22

toLy @ 5 A 3.4 3.1 3 2.9 2.9 "

top @ 3.4 3.1 3 2.9 2.9

tpnz @ IR A 5.2 5.2 5.1 5 48 o

tp z @ 52 52 5.1 5 4.8

topz @ R 5 5 4 38 28 3.2 i

tpz @ 5 4 3.8 238 3.2

tpzy @ () OIR A 8.4 7.1 6.8 5.7 6.1 .

toy @ (1) 8.4 7.1 6.8 5.7 6.1

tpzy @ () OIR 5 8.3 78 75 7.2 7 "

toy @) (D 8.3 78 75 7.2 7

(1) The enable time is a calculated value derived using the formula shown in the #225.2-8.2.2.2.1 section.
(2) tpLn: Low-to-high Propagation Delay; tpp: High-to-Low Propagation Delay; tpyz: High-to-Hi-Z Propagation Delay; tp, 7: Low-to-Hi-Z
Propagation Delay; tpzy: Hi-Z-to-High Propagation Delay; tp : Hi-Z-to-Low Propagation Delay
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5.7 Switching Characteristics: Vcca = 1.5V

over recommended operating free-air temperature range, Veca = 1.5V £ 0.1V (see [X] 6-1)

Veeg = 1.5V Veep = 1.8V Veeg = 2.5V Veep = 3.3V
FROM TO Vees =12V 0.1V +0.15V +0.2V +0.3V
PARAMETER (INPUT) (OUTPUT) UNIT

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

tpn @ A 5 2.8 0.7 54| 05 46| 04 37/ 03 35
ns

tppL @ 2.8 07 54| 05 46| 04 37/ 03 35

tpy @ 5 A 2.7 08 54| 07 52| 06 49| 05 47
ns

tpp @ 2.7 08 54| 07 52| 06 49| 05 47

tppz @ 3.9 1.3 85 13 7.8 1.1 77 14 7.6
DIR A ns

tpLz @ 3.9 13 85 13 78 1.1 77 14 76

tpyz @ 47 1.1 7 14 6.9 1.2 6.9 17 7.1
DIR B ns

tpz @ 4.7 1.1 7 14 6.9 1.2 6.9 17 7.1

tpzy @ (M 7.4 12.4 12.1 11.8 11.8
Pzh - DIR A ns

tpz @ () 74 12.4 12.1 11.8 11.8

tpzy @M 6.7 13.9 12.4 1.4 11.1
Pzh DIR B ns

tpz @M 6.7 13.9 12.4 1.4 111

(1) The enable time is a calculated value derived using the formula shown in the #225.2-8.2.2.2.1 section.
(2) tpLn: Low-to-high Propagation Delay; tpy : High-to-Low Propagation Delay; tpyz: High-to-Hi-Z Propagation Delay; tp z: Low-to-Hi-Z
Propagation Delay; tpzy: Hi-Z-to-High Propagation Delay; tpz : Hi-Z-to-Low Propagation Delay
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5.8 Switching Characteristics: Voca = 1.8V

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

Vceg = 1.5V Vceg = 1.8V Vceg = 2.5V Veep = 3.3V
FROM TO Vees = 1.2V +0.1V +0.15V +0.2V +0.3V
PARAMETER (INPUT) (OUTPUT) UNIT

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

tpLy @ A 5 2.7 0.5 52| 04 43 0.2 34 0.2 3.1
ns

tppL @ 2.7 0.5 52| 04 4.3 0.2 34 0.2 3.1

tpLy @ 5 A 2.4 0.7 47| 05 4.4 0.5 4 0.4 3.8
ns

tppL @ 2.4 0.7 47| 05 4.4 0.5 4 0.4 3.8

tppz @ 37 1.3 81| 0.7 6.9 1.4 5.3 1.1 5.2
DIR A ns

tpLz @ 37 1.3 81| 0.7 6.9 1.4 5.3 1.1 5.2

tppz @ 4.4 1.3 58| 1.3 5.9 0.8 5.7 15 5.9
DIR B ns

tpz @ 4.4 1.3 58| 1.3 5.9 0.8 5.7 15 5.9

tpzy @ (1) 6.8 10.5 10.3 9.7 9.7
Pz DIR A ns

tpz @ (1 6.8 10.5 10.3 9.7 9.7

tpy @ (M 6.4 13.3 11.2 8.7 8.3
Pz DIR B ns

tpz @ (1) 6.4 13.3 11.2 8.7 8.3

(1) The enable time is a calculated value derived using the formula shown in the #225.2-8.2.2.2.1 section.
(2) tpLn: Low-to-high Propagation Delay; tpy : High-to-Low Propagation Delay; tpyz: High-to-Hi-Z Propagation Delay; tp z: Low-to-Hi-Z
Propagation Delay; tpzy: Hi-Z-to-High Propagation Delay; tpz, : Hi-Z-to-Low Propagation Delay

5.9 Switching Characteristics: Voca = 2.5V

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

_ Vceg = 1.5V Vceg = 1.8V Vceg = 2.5V Vceg = 3.3V
Lol e Vecs =12V 0.1V +0.15V +0.2V 0.3V
PARAMETER (INPUT) (OUTPUT) UNIT

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

tpy @ A 5 26 04 49 0.2 4 0.2 3 02 26
ns

tpr @ 26 04 49 0.2 4 0.2 3 02 26

toLy @ 2.1 06 38 05 34 0.4 3 03 28
B A ns

tonL @ 2.1 06 38 05 34 0.4 3 03 28

tppz @ 24 07 79 08 64 0.8 5 05 43
DIR A ns

te,z @ 24 07 79 08 64 0.8 5 05 43

tenz @ 38 1 43 06 43 05 42 1.1 4.1
DIR B ns

tpz @ 38 1 43 06 43 05 42 1.1 41

tpzy @ (M 5.9 8.5 7.7 7.2 6.9
Pzn DIR A ns

tpz @M 5.9 8.5 7.7 7.2 6.9

tpzy @ () 12.8 10.4 8 6.9
Pzn DIR B ns

tpz @ 12.8 10.4 8 6.9

(1) The enable time is a calculated value derived using the formula shown in the #~>5.2-8.2.2.2.1 section.
(2)  tpLn: Low-to-high Propagation Delay; tpy : High-to-Low Propagation Delay; tpz: High-to-Hi-Z Propagation Delay; tp z: Low-to-Hi-Z
Propagation Delay; tpzy: Hi-Z-to-High Propagation Delay; tpz : Hi-Z-to-Low Propagation Delay

Copyright © 2025 Texas Instruments Incorporated
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5.10 Switching Characteristics: Vcca = 3.3V

over recommended operating free-air temperature range, Vceca = 3.3V £ 0.3V (see [X] 6-1)

Veeg = 1.5V Vceg = 1.8V Veeg = 2.5V Veep = 3.3V
FROM TO Vees =1.2V +0.1V +0.15V +0.2V +0.3V
PARAMETER (INPUT) (OUTPUT) UNIT

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

tpn @ A 5 25 0.3 4.7 0.2 3.8 0.2 2.8 0.2 2.4
ns

tpp @ 25 0.3 47 0.2 3.8 0.2 2.8 0.2 2.4

tpy @ 5 A 2.1 0.6 3.6 0.4 3.1 0.3 2.6 0.3 2.4
ns

tpp @ 2.1 0.6 3.6 0.4 3.1 0.3 2.6 0.3 2.4

tppz @ 2.9 1.1 8 1 6.5 1.3 47 1.2 4
DIR A ns

tpz @ 2.9 1.1 8 1 6.5 1.3 47 1.2 4

tpyz @ 34 0.5 6.6 0.3 5.6 0.3 4.6 1.1 4.2
DIR B ns

tpz @ 34 0.5 6.6 0.3 5.6 0.3 4.6 1.1 4.2

tpzy @ (M 55 10.2 8.7 7.2 6.6
Pzn DIR A ns

tpz @M 55 10.2 8.7 7.2 6.6

tpzy @ (1) 54 12.7 10.3 75 6.4
Pzn DIR B ns

tpz @M 5.4 12.7 10.3 7.5 6.4

M
@

The enable time is a calculated value derived using the formula shown in the =~ >=2-8.2.2.2.1 section.
tpLn: Low-to-high Propagation Delay; tpy, : High-to-Low Propagation Delay; tpyz: High-to-Hi-Z Propagation Delay; tp 7: Low-to-Hi-Z

Propagation Delay; tpzy: Hi-Z-to-High Propagation Delay; tpz, : Hi-Z-to-Low Propagation Delay
5.11 Operating Characteristics

Ta=25°C
e Veea = Veea = Veea = Veea = Veea =
V =1.2V | V, =15V | V =18V | V =25V | V =3.3V
PARAMETER CONDITIONS ccB ccB ccB ccB ccB UNIT
TYP TYP TYP TYP TYP
A-port input,
B-port output CL=0, 3 3 3 3 4
deA U B i i f = 10MHz, pF
-port input, t 2) = t (2) = 1ns
A-port output r f 13 13 14 15 15
A-port input,
B-port output CL=0, 13 13 14 15 15
CoaB ™M — f=10MHz, pF
-port input, t @=t@=1ns
A-port output ' f 3 3 3 3 4

M
)

t:: Rise time; t;: Fall time

Power dissipation capacitance per transceiver

10
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5.12 Typical Characteristics

5.12.1 Typical Propagation Delay (A to B) vs Load Capacitance, T4 = 25°C, Vgca = 1.8V

6

5
|
4
0 —]
55 3 O//f'/ﬁ/“/ﬂ
- ) j // M%»
K%/‘W —>—Veeg=12V

—&—Vceg=15V
1 —&—Vceg =18V
—%—Vceg =25V
—e—Veeg=33V

0

CL(pF)
B 5-1. Typical A-to-B Propagation Delay, Low to
High

6

5
4 ] all
7 % | =—1
55:,3 O//I/I F/—-)/./I 3
& — — ] b
, ;./A/‘ %% i

—8—Veep=15V
1 —a—Veep=18V
—*—Veep=2.5V
——Vecg =33V
=

0

0 10 20 30 40 50 60
CL(pF)
B 5-2. Typical A-to-B Propagation Delay, High to
Low

5.12.2 Typical Propagation Delay (A to B) vs Load Capacitance, T4 = 25°C, Voca = 2.5V

—o—Vceg=12V
= Vceg=15V
5 ({—&—Vcca=18V

S leaniy all
4 j
E:: 3 "/L/:
L LT
1
0
0 10 20 30 40 50 60
Co (pF)
B 5-3. Typical A-to-B Propagation Delay, Low to
High

——Veeg=12V
—8—Veeg=15V
5 —4—Veca=18V
——Veeg =25V
—+—Vccs =33V

>/<>/<
,/-::

Lk

1

0

Co (pF)
B 5-4. Typical A-to-B Propagation Delay, High to
Low

5.12.3 Typical Propagation Delay (A to B) vs Load Capacitance, T4 = 25°C, Vgca = 3.3V

—o—Veeg=12V
—&—Veep=15V
5| —&—Vcece=18V
—>*—Veep=25V
——Veep=33V

tpLu-ns
w
3

AL 1

T
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CL-pF

5-5. Typical A-to-B Propagation Delay, Low to
High
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5-6. Typical A-to-B Propagation Delay, High to
Low
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6 Parameter Measurement Information
6.1

o 2xVeco
S1
R o 0
From Output L pen
Under Test l GND
CL RL
(see Note A) I
LOAD CIRCUIT

Veco CL RL Ve
1.2V 15 pF 2kQ 01V
1.5V+01V 15 pF 2kQ 01V
1.8V+0.15V 15 pF 2kQ 0.15V
25V+0.2V 15 pF 2kQ 0.15V
33V+03V 15 pF 2kQ 0.3V

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. C includes probe and jig capacitance.

TEST S1
tpd Open
tpLz/tpzL 2xVeco
tpHz/tpzH GND

e
I

| | Vea
Input X Veer/2 XVCC|/2
oV
VOLTAGE WAVEFORMS
PULSE DURATION
Output Veea
Control
(low-level
enabling) oV
Output Veco
Waveform 1
S1at2xVeco VoL
(see Note B)
Output v
Waveform 2 OH
S1 at GND
(see Note B) ov

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.

tpLz and tpyz are the same as tgjs.

tpzL and tpzy are the same as tgp.

tpLH and tpy are the same as tpg.

Ve is the Vg associated with the input port.
Vceo is the Vi associated with the output port.

—TOMMmMOO

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

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

This dual-bit non-inverting bus transceiver uses two separate configurable power-supply rails. The A port is
designed to track Vcca and accepts any supply voltage from 1.2 V to 3.6 V. The B port is designed to track Vecp
and accepts any supply voltage from 1.2 V to 3.6 V. This allows for universal low-voltage bidirectional translation
and level-shifting between any of the 1.2V, 1.5V, 1.8 V, 2.5V, and 3.3 V voltage nodes.

The SN74AVCH2T45 is designed for asynchronous communication between two data buses. The logic levels of
the direction-control (DIR pin) input activate either the B-port outputs or the A-port outputs. The device transmits
data from the A bus to the B bus when the B-port outputs are activated and from the B bus to the A bus when
the A-port outputs are activated.

The SN74AVCH2T45 features active bus-hold circuitry.
The DIR input is powered by supply voltage from VCCA.

This device is fully specified for partial-power-down applications using off output current (lo5). The o circuitry
disables the outputs, preventing damaging current backflow through the device when it is powered down.

The V¢ isolation feature ensures that if either VCC input is at GND, both ports are put in a high-impedance
state. This will prevent a false high or low logic being presented at the output.

NanoFree package technology is a major breakthrough in IC packaging concepts, using the die as the package.

7.2 Functional Block Diagram

Vcea Vces
1] | 1| I L 8
VCCA jl | : | VCCB
I I I
I I
I I
I I
I I
| I
I I
|| |

| ! 7 g1

M )

I I
I I
I I
I
I
I

i B2

4 | GND
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7.3 Feature Description
7.3.1 VCC Isolation

The V¢ isolation feature ensures that if either Vca or Vg are at GND, both ports will be in a high-impedance
state (Ipz shown in the £27<-52 7.2). This prevents false logic levels from being presented to either bus.

7.3.2 2-Rail Design

Fully configurable 2-rail design allows each port to operate over the full 1.2 V to 3.6 V power-supply range.
7.3.3 10 Ports are 4.6 V Tolerant

The 10 ports are up to 4.6 V tolerant

7.3.4 Partial Power Down Mode

This device is fully specified for partial-power-down applications using off output current (lo%). The g circuitry
disables the outputs, preventing damaging current backflow through the device when it is powered down.

7.3.5 Bus Hold on Data Inputs

Active bus-hold circuitry holds unused or un-driven inputs at a valid logic state. Tl does not recommend using
pull-up or pull-down resistors with the bus-hold circuitry.

7.4 Device Functional Modes

# 7-1. Function Table (Each Transceiver)

INPUT
DIR OPERATION
L B data to A bus
H A data to B bus
14 BFHB T 57— N2 (ZE RSB EPE) #55 Copyright © 2025 Texas Instruments Incorporated
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8 Application and Implementation

E
LIFOT7 7V r—va AFHRIE, TI ORGARRICE ENLH O TIERL, T TR O EfMMEEITE et
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8.1 Application Information

The SN74AVCH2T45 is used to shift 10 voltage levels from one voltage domain to another. Each bus (bus A and
bus B) have independent power supplies, and a direction pin is used to control the direction of data flow.

8.2 Typical Applications
8.2.1 Unidirectional Logic Level-Shifting Application

8-1 is an example of the SN74AVCH2T45 circuit used in a unidirectional logic level-shifting application.

I
|
VCCA I VCCE
|vcc W) vCCB
181 |

' |
' |
' |
' |
I 1 8 |

2 70 |
I A1h 3 6 ]82—17 Vcca I
| il | enod 5 FOR | L I
I Veea I I I
I l I |
I I I |
I | I |
I | I |
I L = I 1 |
e SR | -

SYSTEM-1 SYSTEM-2

K 8-1. Unidirectional Logic Level-Shifting Application

8.2.1.1 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. Active bus-hold circuitry
holds unused or un-driven inputs at a valid logic state. Tl does not recommend using pull-up or pull-down
resistors with the bus-hold circuitry.

8.2.1.2 Detailed Design Procedure
7% 8-1 lists the pins and pin descriptions of the SN74AVCH2T45 connections with SYSTEM-1 and SYSTEM-2.
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Z 8-1. SN74AVCH2T45 Pin Connections With SYSTEM-1 and SYSTEM-2

PIN NAME DESCRIPTION
1 VCCA SYSTEM-1 supply voltage (1.2V to 3.6V)
2 A1 Output level depends on V¢ca.
3 A2 Output level depends on V¢ca.
4 GND Device GND
5 DIR The GND (low-level) determines B-port to A-port direction.
6 B2 Input threshold value depends on Vcp.
7 B1 Input threshold value depends on Vcp.
8 VCCB SYSTEM-2 supply voltage (1.2V to 3.6V)

8.2.1.3 Application Curve

3.5

3

25

2

1.5

Magnitude (V)

1

0.5

0

-0.5

———

e

! — Input

— Output

Eq 8-2. 3.3- to 1.8-V Level-Shifting With 1MHz Square Wave
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8.2.2 Bidirectional Logic Level-Shifting Application

8-3 shows the SN74AVCH2T45 used in a bidirectional logic level-shifting application. Because the
SN74AVCH2T45 does not have an output-enable (OE) pin, system designers should take precautions to avoid
bus contention between SYSTEM-1 and SYSTEM-2 when changing directions.

—
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

__________________ I l'_________________l
VCCA I I VCCE VCCE |
1 | | I
Pull-up/Pull-down | | Pull-up/Pull-down |
10-1 or Bus Hold | | or Bus Hold 10-2 |
VCCA| H VCCB
mik 8 [} | |
2 7B | |
A 4 sh B2 \ |
| E DR | |
GND: 4 5 | |
| | |
| | |
DIR CTRL | |
| | |
| | |
= = | | =
e — e ]

SYSTEM-1

SYSTEM-2

Eq 8-3. Bidirectional Logic Level-Shifting Application

8.2.2.1 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. Active bus-hold circuitry
holds unused or un-driven inputs at a valid logic state. Tl does not recommend using pull-up or pull-down
resistors with the bus-hold circuitry.

8.2.2.2 Detailed Design Procedure
# 8-2 lists a sequence that shows data transmission from SYSTEM-1 to SYSTEM-2 and then from SYSTEM-2

to SYSTEM-1.
# 8-2. Data Transmission Sequence
STATE DIR CTRL 10-1 10-2 DESCRIPTION
1 H Output Input SYSTEM-1 data to SYSTEM-2
SYSTEM-2 is getting ready to send data to SYSTEM-1. 10-1 and 10-2 are
2 H Hi-Z Hi-Z disabled.
The bus-line state depends on pull-up or pull-down.(!)
3 L Hi-Z Hi-Z DIR bit is flipped. 10-1 and 10-2 still are disabled.
The bus-line state depends on pull-up or pull-down.()
4 L Input Qutput SYSTEM-2 data to SYSTEM-1

(1)

SYSTEM-1 and SYSTEM-2 must use the same conditions, i.e., both pullup or both pulldown.
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8.2.2.2.1 Enable Times
Calculate the enable times for the SN74AVCH2T45 using the following formulas:

toz (DIR to A) = tp 7 (DIR to B) + tpy 4 (B to A) (1)
tpz1 (DIR to A) = tpyz (DIR to B) + tppy, (B to A) (2)
toz (DIR to B) = tp 7 (DIR to A) + tp 4 (A to B) (3)
tpz1 (DIR to 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 SN74AVCH2T45 initially is transmitting from A to B, 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.

8.2.2.3 Application Curve
Refer to /X7 8-2.
8.3 Power Supply Recommendations

A proper power-up sequence always should be followed to avoid excessive supply current, bus contention,
oscillations, or other anomalies. To guard against such power-up problems, take the following precautions:

1. Connect ground before any supply voltage is applied.

2. Power up V¢ea.

3. Vcea can be ramped up along with or after Veca.

£ 8-3. Typical Total Static Power Consumption (Icca *+ lccg)

V
Vees CceA UNIT
ov 1.2V 1.5V 1.8V 2.5V 3.3V

ov 0 <0.5 <0.5 <0.5 <0.5 <0.5

1.2V <0.5 <1 <1 <1 <1 1

1.5V <05 <1 <1 <1 <1 1

uA

1.8V <05 <1 <1 <1 <1 <1

2.5V <0.5 1 <1 <1 <1 <1

3.3v <0.5 1 <1 <1 <1 <1

8.4 Layout
8.4.1 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. Place the capacitors as close as possible to the VCCA,
VCCB pin and GND pin.
» Short trace lengths should be used to avoid excessive loading.
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8.4.2 Layout Example

DIR

B2

B1

VCCB

VIA to GND Plane

@

e

GND

A2

A1

VCCA

X 8-4. Layout Example for YZP Package
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9 Device and Documentation Support
9.1 Documentation Support
9.1.1 Related Documentation

For related documentation see the following:
» Implications of Slow or Floating CMOS Inputs, SCBA004

9.2 RF¥aAY MOEFEMEZITMDAE

R 2 A RO FHITOWTOBEZZ T EADIZIE., www.tij.cojp DT /A AR T 4V Z % BV TLIZEW, [1@H] 27
Vo7 U COBERTDE BEINZT R COBBIEFRIZE T A A AN BZ ITTIRAZENTEE T, BHEOFEMIC
OWTHE, WETENTZRF 2 A MIEFN TV ASETEREZ B LIZE0,
9.3HR—-pF- VY=
TXRA R AL AV VALY E2E™ PR —h T3 —TAE, TP =T BRRARE A DRI LR T A M A
—IPOGEN O EBESAZEN TEXAIGHT T, MFORIZEZRKR LD, MEOEMELIZVT52L T, it T
T XA RIS ENTEET,
Vo 7ENTNWDIA TV, BFME I BUROFF | FILENDLOTT, TNHIXTHH R ARV VALY DAL
AR T ALOTIHARL BT LE TV R AU AN ALY O RIRE R LT-H D TIEHVET Ay TFH R AL R
VALY ORISR TLTEEN,
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NanoFree™ and 7% A AL AL A7 E2E™ are trademarks of Texas Instruments.
TRCOBEE L, TN T EEIIRELET,
9.5 HESUNEICET 5 EEEIRE
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Aral\ ESD (L AMHRIL, DFDREREIE T b7 A AD RN E CEIITDI-0ET, K72 IC DHA ., /STA—ZBDTH
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10 Revision History
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Changes from Revision H (April 2015) to Revision | (February 2025) Page
o FFAPRIKIZOIZoTER, K AHAB RO TIEZ TR oo 1
* Updated DCT and DCU Thermal INfOrmMation .....................coouiiiiiciiiiiieeeeeeee ettt aa e 6
» Added the Receiving Notifications of Documentation Updates, Support Resources, Electrostatic Discharge
Caution, and GIOSSArY SECHONS..........uii ittt e st e e e e ettt e e s e bee e e s e st teeeeeastaeeeeaanbeeaeeannsteeeeeannseeas 20
Changes from Revision G (April 2015) to Revision H (April 2015) Page
o LT U =3 G0 BB ettt Rttt 1
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Changes from Revision F (November 2007) to Revision G (February 2015) Page
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11 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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PACKAGE OPTION ADDENDUM

22-Oct-2025

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 ©)
@ ©)
74AVCH2T45DCTTE4 Active Production SSOP (DCT) | 8 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 ET2
z
SN74AVCH2T45DCTR Active Production SSOP (DCT) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 ET2
z
SN74AVCH2T45DCTR.A Active Production SSOP (DCT) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 ET2
z
SN74AVCH2T45DCTR.B Active Production SSOP (DCT) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 ET2
z
SN74AVCH2T45DCTRG4 Active Production SSOP (DCT) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 ET2
4
SN74AVCH2T45DCTRG4.A Active Production SSOP (DCT) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 ET2
4
SN74AVCH2T45DCTRG4.B Active Production SSOP (DCT) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 ET2
4
SN74AVCH2T45DCTT Active Production SSOP (DCT) | 8 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 ET2
4
SN74AVCH2T45DCTT.B Active Production SSOP (DCT) | 8 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 ET2
z
SN74AVCH2T45DCUR Active Production VSSOP (DCU) | 8 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40to 85 (ET2R, T2)
EZ
SN74AVCH2T45DCUR.A Active Production VSSOP (DCU) | 8 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40to 85 (ET2R, T2)
EZ
SN74AVCH2T45DCUR.B Active Production VSSOP (DCU) | 8 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40to 85 (ET2R, T2)
EZ
SN74AVCH2T45DCURG4 Active Production VSSOP (DCU) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 ET2R
SN74AVCH2T45DCURGA4.A Active Production VSSOP (DCU) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 ET2R
SN74AVCH2T45DCURG4.B Active Production VSSOP (DCU) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 ET2R
SN74AVCH2T45DCUT Active Production VSSOP (DCU) | 8 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 (ET2R, T2)
EZ
SN74AVCH2T45DCUT.B Active Production VSSOP (DCU) | 8 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 (ET2R, T2)
EZ
SN74AVCH2T45YZPR Active Production DSBGA (YZP) | 8 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 85 TEN
SN74AVCH2T45YZPR.B Active Production DSBGA (YZP) | 8 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40to 85 TEN
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@ 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 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 TI 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 [« P1L—>
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 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
[ & 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)
SN74AVCH2T45DCTR | SSOP DCT 8 3000 180.0 13.0 335 | 45 155 | 4.0 12.0 Q3
SN74AVCH2T45DCTRG4| SSOP DCT 8 3000 180.0 13.0 335 | 45 155 | 4.0 12.0 Q3
SN74AVCH2T45DCTT SSOP DCT 8 250 180.0 13.0 3.35 4.5 1.55 4.0 12.0 Q3
SN74AVCH2T45DCUR | VSSOP | DCU 8 3000 180.0 9.0 225 | 34 1.0 4.0 8.0 Q3
SN74AVCH2T45DCURG4| VSSOP | DCU 8 3000 180.0 8.4 225 | 335 | 1.05 | 4.0 8.0 Q3
SN74AVCH2T45YZPR | DSBGA | YZP 8 3000 178.0 9.2 102 | 202 | 0.63 | 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)
SN74AVCH2T45DCTR SSOP DCT 8 3000 182.0 182.0 20.0
SN74AVCH2T45DCTRG4 SSOP DCT 8 3000 182.0 182.0 20.0
SN74AVCH2T45DCTT SSOP DCT 8 250 182.0 182.0 20.0
SN74AVCH2T45DCUR VSSOP DCU 8 3000 182.0 182.0 20.0
SN74AVCH2T45DCURG4 VSSOP DCU 8 3000 202.0 201.0 28.0
SN74AVCH2T45YZPR DSBGA YZP 8 3000 220.0 220.0 35.0
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DCTOOO8A

PACKAGE OUTLINE
SSOP - 1.3 mm max height

SMALL OUTLINE PACKAGE

PIN 11D
AREA

2.9
NOTE 4

~ L

/\ SEE DETAIL A

)
N\

GAGE PLANE

P

-—- jx [ ]

1 []
il

- ]

= L
gx 0-30 |

0.15 -

(9 [0.130 [c[A[B]

]
\ﬂ (0.15) TYP

DETAIL A
TYPICAL

4220784/D 10/2025

NOTES:

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

per ASME Y14.5M.
2. This drawing is subject to change without notice.

3. 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.

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.
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EXAMPLE BOARD LAYOUT

DCTOOO08A SSOP - 1.3 mm max height

SMALL OUTLINE PACKAGE

j 8X (1.1) T SYMM R008)
1 ¢ TYP

| 8
e

6X (0.65)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

SOLDER MASK\ METAL

OPENING
EXPOSED METAL
J 0.07 MAX

SOLDER MASK
METAL UNDER
SOLDER MASK\ /OPENING
— =
TS EXPOSED METAL

|
(— !
J L 0.07 MIN

ALL AROUND

NON SOLDER MASK
DEFINED

ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220784/D 10/2025

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DCTOOO08A SSOP - 1.3 mm max height

SMALL OUTLINE PACKAGE

8X (0.4) —

| L1 )
Sy S —

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:15X

4220784/D 10/2025

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
8. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
DCUOOOSA VI VSSOP - 0.9 mm max height

SMALL OUTLINE PACKAGE

3.2
-
3.0 TYP

PIN 1 INDEX AREA SEATING
PLANE
" 7 N 8 ox[05]
- IRE
—C =
i
NOTE 3
1
— . o=
- - 1 5 0.25
04 8X 017
[B— 22 - [# [0.08@ [c|A[B]

.
GAGE PLANE

/7SEE DETAIL A
/' (AN

(’ ]
: ,, N {
\*\,,/"/ j o"-e"yﬁ J

(0.13) TYP

DETAIL A
TYPICAL

4225266/A 09/2014

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 notice.

3. 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.

4. Reference JEDEC registration MO-187 variation CA.
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EXAMPLE BOARD LAYOUT
DCUOOOSA VSSOP - 0.9 mm max height

SMALL OUTLINE PACKAGE

SEE SOLDER MASK
DETAILS

(R0.05) TYP

T
]

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE: 25X
SOLDER MASK METAL METAL UNDER SOLDER MASK

OPENING | SOLDER MASK\ OPENING

(N

EXPOSED METAL | *~——EXPOSED METAL
0.05 MAX # 0.05 MIN

ALL AROUND ALL AROUND

NON-SOLDER MASK SOLDER MASK

DEFINED DEFINED

(PREFERRED) 50| DER MASK DETAILS
4225266/A 09/2014

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

INSTRUMENTS
www.ti.com




EXAMPLE STENCIL DESIGN

DCUOOOS8A

VSSOP - 0.9 mm max height

SMALL OUTLINE PACKAGE

|

8X(0.3) 1 | I ]
|
{

8X (0.85)
SYMM
R
|
|
|

(RO.05) TYP
Gj

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 25X

4225266/A 09/2014

NOTES: (continued)

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

design recommendations.
8. Board assembly site may have different recommendations for stencil design.
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% PACKAGE OUTLINE
YZPO0008 DSBGA - 0.5 mm max height

DIE SIZE BALL GRID ARRAY

BALL Al/ﬂ s

CORNER

D: Max = 1.918 mm, Min =1.858 mm
E: Max = 0.918 mm, Min =0.858 mm

4223082/A 07/2016

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 notice.
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EXAMPLE BOARD LAYOUT
YZPO0008 DSBGA - 0.5 mm max height

8X (3 0.23)

DIE SIZE BALL GRID ARRAY
ﬁ (0.5) TYP
1 4 )
(0.5) TYP
ele
e
|
|
|
|
|
|
|
|
\
M

SYMM

O
O

LAND PATTERN EXAMPLE
SCALE:40X

©0.23)
SOLDER MASK
OPENING

SOLDER MASK: 0.05 MAX 0.05 MIN
OPENING .-

(©0.23) \
METAL METAL UNDER

SOLDER MASK

NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS
NOT TO SCALE

4223082/A 07/2016

NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
For more information, see Texas Instruments literature number SNVA009 (www.ti.com/lit/snva009).
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EXAMPLE STENCIL DESIGN

DSBGA - 0.5 mm max height
DIE SIZE BALL GRID ARRAY

YZP0008

= (0.5) TYP W
8X (10.25) T (R0.05) TYP
1

- —f— + —

? N
(0.5)
TYP

SYMM
¢

METAL
TYP

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE:40X

4223082/A 07/2016

NOTES: (continued)
4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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