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SN74AVCH2T45 2-Bit, 2-Supply, Bus Transceiver with Configurable Level-Shifting and
Translation and 3-State Outputs

1 Features

+ Available in the Texas Instruments NanoFree™
Package

* V¢ Isolation

* 2-Rail Design

* 1/Os are 4.6V Tolerant

» Partial Power-Down-Mode Operation

* Bus Hold on Data Inputs

* Maximum Data Rates

500Mbps (1.8V to 3.3V)

320Mbps (< 1.8V to 3.3V)

320Mbps (Level-Shifting to 2.5V or 1.8V)

280Mbps (Level-Shifting to 1.5V)
— 240Mbps (Level-Shifting to 1.2V)

* Latch-Up Performance Exceeds 100mA Per JESD
78, Class Il

» ESD Protection Exceeds JESD 22

2 Applications

* Smartphone

» Servers

* Desktop PCs and Notebooks
* Other Portable Devices

3 Description

This 2-bit non-inverting bus transceiver uses two
separate configurable power-supply rails. The A ports
are designed to track Vcca and accepts any supply
voltage from 1.2V to 3.6V. The B ports are designed
to track Vgcg and accepts any supply voltage from
1.2V to 3.6V. This allows for universal low-voltage
bidirectional translation and level-shifting between any
of the 1.2V, 1.5V, 1.8V, 2.5V, and 3.3V 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, which 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.

This device is fully specified for partial-power-down
applications using Iy The Iy circuitry disables
the outputs, preventing damaging current backflow
through the device when it is powered down. The V¢
isolation feature ensures that if either V¢ input is at
GND, then both outputs are in the high-impedance
state. The bus-hold circuitry on the powered-up side
always stays active.

Active bus-hold circuitry holds unused or un-driven
inputs at a valid logic state. NanoFree package
technology is a major breakthrough in IC packaging
concepts, using the die as the package.

Package Information

PART NUMBER PACKAGE () PACKAGE SIZE @
DCT (SSOP, 8) 2.95mm % 4.00mm
SN74AVCH2T45 DCU (VSSOP, 8) 3.10mm x 2.00mm
YZP, (DSBGA, 8) 1.89mm x 0.89mm

(1)  For more information, see Section 11
(2) The package size (length x width) is a nominal value and
includes pins where applicable
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4 Pin Configurations and Functions

Veerllt ~ 8l Vees GND |@ 4 5@|DIR
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Figure 4-1. DCT and DCU Packages 8-Pin SSOP Figure 4-2. YZP Package 8-Pin DSBGA Bottom
and VSSOP Top View View
Table 4-1. Pin Functions
PIN
TS Vssssoop;’: —_ 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¢cg.
B2 6 Cc2 Output or input depending on state of DIR. Output level depends on V¢cg.
DIR 5 D2 Direction Pin, Connect to GND or to VCCA.
Copyright © 2025 Texas Instruments Incorporated Submit Document Feedback 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
Vces
1/0 ports (A port) -0.5 4.6
Vv, Input voltage(@) I/0 ports (B port) -0.5 4.6 \%
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 Vv
statel?) B port 05 4.6
Vo Voltage range applied to any output in the high or low state(® @) A port 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 Veca, Veeg, or GND +100 mA
T, Junction temperature -40 150 °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 Section 5.3.
Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

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

(3) The output positive-voltage rating may be exceeded up to 4.6V 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?glﬁgd-dewce model (CDM), per JEDEC specification JESD22- +1000 Vv
Machine Model (MM), Per JEDEC specification JESD22-A115-A +200

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

4 Submit Document Feedback Copyright © 2025 Texas Instruments Incorporated
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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 \%
Veces  Supply voltage 1.2 3.6 \Y
1.2V to 1.95V Veal ™M x 0.65
vy~ Highdlevel p o inouts® 1.95V to 2.7V 1.6 Vv
input voltage
2.7V to 3.6V 2
1.2V to 1.95V Vee (0% 0.35
v, ow-level A inputs® 1.95V to 2.7V 07| Vv
input voltage
2.7V to 3.6V 0.8
1.2V to 1.95V Veea * 0.65
High-level DIR (referenced to
ViH input voltage | Veca)® 1.95Vto 2.7V 1.6 \
2.7V to 3.6V 2
1.2V to 1.95V Veea % 0.35
Vi !_ow-level DIR (rggerenced to 1.95V to 2.7V 07 Vv
input voltage |Vcca)
2.7V to 3.6V 0.8
V| Input voltage 0 3.6 \%
Output Active state 0 Veco @
Vo it \
voltage 3-state 0 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
3V to 3.6V -12
1.2v
1.4V to 1.6V
loL Low-level output current 1.65V to 1.95V 8| mA
2.3Vto 2.7V
3Vto 3.6V 12
At/Av  Input transition rise or fall rate 5| ns/V
Ta Operating free-air temperature -40 85 °C

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

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

(3)  All unused data inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs.

(4) For Vg values not specified in the data sheet, V;y min = Vg x 0.7V, V). max = Vg % 0.3V.

(6) For V¢ values not specified in the data sheet, Vg min = Vgea % 0.7V, V). max = Vgea % 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
Reua Junction-to-ambient thermal resistance 183.1 246.9 105.8
ReJcitop) Junction-to-case (top) thermal resistance 101.5 95.2 1.6
Reys 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 Vcea Vees 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
VoL ™ loL = 6mA Viev, 1.4V 1.4V 0.35 v
loL = 8MA 1.65V 1.65V 0.45
loL = 9MA 2.3V 2.3V 0.55
loL = 12mA 3V 3V 0.7
Y DIR input |V, = Vcea 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
lg V, = 0.58V 1.65V 1.65V 25 pA
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 @ V, = 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,=0to Vge 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
lghmo @ V, =0 to Vge 1.95V 1.95V -200 pA
2.7V 2.7V -300
3.6V 3.6V -500
A port ov 0V to 3.6V 0.1 +1 5
loft ® Vor Vo =0to 3.6V pA
B port 0V to 3.6V ov +0.1 +1 5
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over recommended operating free-air temperature range (unless otherwise noted)®) (6)

PARAMETER TEST CONDITIONS Veea Vees Ta=25°C ~40°C to 85°C UNIT
MIN TYP MAX MIN TYP MAX
s ® B port Vo = Voo of GND, ov 3.6V $05 25 15
A port Vi =Vcci or GND 3.6V ov +05 2.5 5| A
1.2V to 3.6V 1.2V to 3.6V 10
leca ® V)= Vg or GND, Ip = 0 ov 3.6V 2| A
3.6V ov 10
1.2V to 3.6V 1.2V to 3.6V 10
lecs ® V| = Vg or GND, I = 0 ov 3.6V 10| pA
3.6V oV -2
leca + lcca V| = Vg or GND, I = 0 1.2V to 3.6V 1.2V to 3.6V 20| pA
C ﬁg:i;o' V, = 3.3V or GND 3.3V 3.3V 2.5 pF
Co ‘A or B port |V, = 3.3V or GND 3.3V 3.3V 6 PF

M

to GND and then raising it to V;_ maximum.

)

to Ve and then lowering it to V)4 minimum.

©)
4)
®)
(6)
0
®)

5.6 Switching Characteristics: Voca = 1.2V

An external driver must source at least Igy o to switch this node from low to high.
An external driver must sink at least Igyyo to switch this node from high to low.

Vcco is the voltage associated with the output port supply VCCA or VCCB.
V¢ is the voltage associated with the input port supply VCCA or VCCB.
Vop: Output High Voltage; Vo : Output Low Voltage; |;: Control Input Current.
lor: Partial Power Down Output current; loz: Hi-Z Output Current; Icca: Supply A Current; Iccg: Supply B Current.

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

The bus-hold circuit can sink at least the minimum low sustaining current at ;. maximum. Igy, should be measured after lowering V)y

The bus-hold circuit can source at least the minimum high sustaining current at V| mininum. Igyy should be measured after raising V|y

PARAMETER FROM TO Vecg =1.2V | Veeg=1.5V | Veeg=1.8V | Vecg=2.5V | Vceg =3.3V UNIT
(INPUT) (OUTPUT) TYP TYP TYP TYP TYP

toLy @ A 5 3.1 26 24 2.2 2.2 i

teonL @ 3.1 26 24 22 2.2

toLy @ 5 A 34 3.1 2.9 2.9 "

topy @) 34 3.1 29 2.9

tprz @ IR A 5.2 5.2 5.1 48 o

tpz @ 5.2 5.2 5.1 438

tpnz @ 3.8 2.8 3.2

to 7 @) DIR B 38 2.8 3.2 e

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

toy ) (D 8.4 7.1 6.8 5.7 6.1

tpzy @O IR 5 8.3 78 75 7.2 7 i

tpz A 8.3 7.8 75 7.2 7

(1)
@)

The enable time is a calculated value derived using the formula shown in the Section 8.2.2.2.1 section.
tpLH: 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; tpzn: Hi-Z-to-High Propagation Delay; tpz, : Hi-Z-to-Low Propagation Delay
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5.7 Switching Characteristics: Vgca = 1.5V

over recommended operating free-air temperature range, Vcca = 1.5V + 0.1V (see Figure 6-1)

Vees =15V | Veep =18V | Vees =25V | Veeg = 3.3V

ST (I':‘JR;,%'\#) (ouTTgUT) Veea =12V | "F 4y 0.15v “Foav Toav | unir
TYP MIN MAX| MIN MAX| MIN MAX| MIN MAX

teuy @ A 5 2.8 07 54| 05 46| 04 37| 03 35 o

topy, @ 28 07 54| 05 46 04 37| 03 35

tpLy @ 2.7 08 54 07 52 0.6 49| 05 47

top, @ ® A 27 08 54 07 52| 06 49| 05 47|

torz @ 3.9 13 85 13 78 11 77| 14 76

torz @ PR A 39 13 85| 13 78| 11 77| 14 76|

torz @ 47 11 7| 14 69| 12 69| 17 74

torz @ PR ® a7 11 7| 14 69| 12 69| 17 74|

togry @ (1 74 124 12.1 138 118

oz @ PIR A 74 12.4 12.1 138 e

toz @ ) 6.7 13.9 12.4 14 1.1

o @) PR ® 67 139 124 14 TR

(1)  The enable time is a calculated value derived using the formula shown in the Section 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
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5.8 Switching Characteristics: Voca = 1.8V

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

= Vceg = 1.5V Vceg = 1.8V Vceg = 2.5V Veeg = 3.3V
PARAMETER (IFNRP?J'*') (OU-'I;'(F)’UT) Vees =1.2V 0.1V +0.15V 0.2V 0.3V UNIT

TYP MIN MAX| MIN MAX| MIN MAX MIN MAX

tpry @ 2.7 0.5 5.2 0.4 4.3 0.2 3.4 0.2 3.1
A B ns

tpp @ 2.7 0.5 5.2 0.4 4.3 0.2 3.4 0.2 3.1

tpry @ 24 0.7 4.7 0.5 4.4 0.5 4 0.4 3.8
B A ns

top @ 2.4 0.7 4.7 0.5 4.4 0.5 4 0.4 3.8

tppz @ 3.7 1.3 8.1 0.7 6.9 1.4 5.3 1.1 5.2
DIR A ns

tp z @ 3.7 1.3 8.1 0.7 6.9 1.4 5.3 1.1 5.2

tpyz @ 4.4 1.3 5.8 1.3 5.9 0.8 5.7 1.5 5.9
DIR B ns

tp 7 @ 4.4 1.3 5.8 1.3 5.9 0.8 5.7 1.5 5.9

tpzpy @ (M 6.8 10.5 10.3 9.7 9.7
Pz DIR A ns

tpz M 6.8 10.5 10.3 9.7 9.7

tpzy @ (M 6.4 13.3 11.2 8.7 8.3
P DIR B ns

tpz @M 6.4 13.3 1.2 8.7 8.3

(1)  The enable time is a calculated value derived using the formula shown in the Section 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

5.9 Switching Characteristics: Vcca = 2.5V

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

= Vceg = 1.5V Vces = 1.8V Vces = 2.5V Vceg = 3.3V
PARAMETER (IFI‘IRPOUI\':I') (OU-'II-'I?’UT) Vecs =12V 0.1V +0.15V 0.2V 0.3V UNIT
TYP MIN MAX MIN MAX MIN MAX MIN MAX
tpry @ 2.6 0.4 4.9 0.2 4 0.2 3 0.2 2.6
A B ns
tpp @ 2.6 0.4 4.9 0.2 4 0.2 3 0.2 2.6
tory @ 2.1 0.6 3.8 0.5 3.4 0.4 3 0.3 2.8
B A ns
top @ 2.1 0.6 3.8 0.5 3.4 0.4 3 0.3 2.8
tpnz @ 24 0.7 7.9 0.8 6.4 0.8 5 0.5 4.3
DIR A ns
tp z @ 24 0.7 7.9 0.8 6.4 0.8 5 0.5 4.3
tppz @ 3.8 1 4.3 0.6 43 0.5 4.2 1.1 41
DIR B ns
tprz @ 3.8 1 4.3 0.6 43 0.5 4.2 1.1 41
tozn @ () 5.9 85 7.7 7.2 6.9
tPZH(Z) Q) PIR A 5.9 8.5 7.7 7.2 6.9 ne
pzL . . . . .
tpzy @ (M 12.8 10.4 8 6.9
PzH DIR B ns
tpz @M 12.8 10.4 8 6.9

(1)  The enable time is a calculated value derived using the formula shown in the Section 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

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: SN74AVCH2T45

Submit Document Feedback

9


https://www.ti.com
https://www.ti.com/product/SN74AVCH2T45
https://www.ti.com/lit/pdf/SCES582
https://www.ti.com/feedbackform/techdocfeedback?litnum=SCES582I&partnum=SN74AVCH2T45
https://www.ti.com/product/sn74avch2t45?qgpn=sn74avch2t45

13 TEXAS
SN74AVCH2T45 INSTRUMENTS
SCES582| — JULY 2004 — REVISED FEBRUARY 2025 www.ti.com

5.10 Switching Characteristics: Vcca = 3.3V

over recommended operating free-air temperature range, Vcca = 3.3V 1 0.3V (see Figure 6-1)

= Vceg = 1.5V Vceg = 1.8V Veeg = 2.5V Veep = 3.3V
PARAMETER (IFNRP%I\'f') (OU-'II-'I?’UT) Vees =1.2V 0.1V +0.15V 0.2V 0.3V UNIT
TYP MIN MAX MIN MAX MIN MAX MIN MAX
tp y @ A B 25 0.3 4.7 0.2 3.8 0.2 2.8 0.2 24
ns
tpp @ 25 0.3 4.7 0.2 3.8 0.2 2.8 0.2 24
tory @ 2.1 06 36/ 04 31| 03 26 03 24
B A ns
top @ 2.1 0.6 3.6 0.4 3.1 0.3 2.6 0.3 24
tppz @ 2.9 1.1 8 1 6.5 1.3 4.7 1.2 4
DIR A ns
tp z @ 2.9 1.1 8 1 6.5 1.3 4.7 1.2 4
tpnz @ 3.4 0.5 6.6 0.3 5.6 0.3 4.6 1.1 4.2
DIR B ns
tp 7 @ 3.4 0.5 6.6 0.3 5.6 0.3 4.6 1.1 4.2
tpzy @ M 5.5 10.2 8.7 7.2 6.6
o @0 oR A 55 102 87 72 66|
PZL . . . . .
t )M 5.4 12.7 10.3 7.5 6.4
Pz DIR B ns
tpz @ (1) 54 12.7 10.3 7.5 6.4

(1)  The enable time is a calculated value derived using the formula shown in the Section 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

5.11 Operating Characteristics

Tp=25°C
e Veea = Veea = Veea = Veea = Veea =
V, =12V | V =1.5V | 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
Cpan (! _ f = 10MHz, oF
B-port input, t,@=t@=1ns 13 13 14 15 15
A-port output
A-port input,
B-port output CL=0, 13 13 14 15 15
deB ) B i " f = 10MHz, pF
-port input, t @ =t@=1ns
A-port output ' f 3 3 3 3 4
(1) Power dissipation capacitance per transceiver
(2) t: Rise time; tz: Fall time
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5.12 Typical Characteristics

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

6

5

»-

i
i

tpLw (ns)

whi [y
R
!

>

—o—Veeg=1.2V
—&—Vceg=15V
1 —&—Vceg =18V
—%—Vceg =25V
—e—Veeg=33V

0

0

0

N

0 30 40
CL(pF)

Figure 5-1. Typical A-to-B Propagation Delay, Low
to High

o
=]

60

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)
Figure 5-2. Typical A-to-B Propagation Delay, High
to Low

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

—0—Veeg =12V
—8Veeg=15V
5H—A—Vceg=18V
—%—Vcep=2.5V /
. _e Vcc=33V
%3 "/"/./‘
. T L
ﬁ%@c
1
00 10 20 30 40 50 60
Cy (pF)
Figure 5-3. Typical A-to-B Propagation Delay, Low
to High

6 ——Vceg =12V
—8Veeg=15V
5 —&—Vccg=18V
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. N
% 3 «/J/ ‘/l//:
& /‘/4
2 '/I/'/:‘/‘/&%b
%%
1
0
0 10 20 30 40 50 60
CL (pF)
Figure 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, Voca = 3.3V

—o—Vgep=1.2V
—&—Veep=15V
5[ —&—Vcecg=18V
——Veeg=25V
—o—Vccg=33V

teLu-ns
w
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IR
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Y
i

0 10 20 30 40 50 60
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Figure 5-5. Typical A-to-B Propagation Delay, Low
to High
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Figure 5-6. Typical A-to-B Propagation Delay, High
to Low
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6 Parameter Measurement Information

6.1
2xV,
o A ceo TEST s1
R O 0O
From Output L pen tod Open
Under Test GND tpLz/tpzL 2xVceo
tpHz/tpzH GND
CL RL
(see Note A) I
LOAD CIRCUIT — tyw ——
I
| I Vea
Input X Veer/2 XVCC|/2
Veeco CL RL Vip ov
1.2V 15 pF 2kQ 01V VOLTAGE WAVEFORMS
1.8V+0.15V 15 pF 2kQ 0.15V
25V+02V 15 pF 2kQ 0.15V
+
33VvV+03V 15 pF 2kQ 03V Output Veea
Control
(low-level
enabling) oV
______ Veal Output Veco
Input |Z Veor'2 5| Veor'2 Waveform 1
| oV S1at2xVeco VoL
| | (see Note B)
tpLH —"—’I I‘_’I_ tpHL
| | Output v
| ——— Von Waveform 2 OH
Output Vceol2 Veeo/2 S1 at GND
VoL (see Note B) ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low, except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high, except when disabled by the output control.
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.
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

Figure 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 V¢cp
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 log 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
‘[ il i T 1 |s
VCCA jl I : IF VCCB
I (I I
I I
I I
I I
I I
| I
.
I I
| y
1 i — B1
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 (Ioz shown in the Section 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 (lo5). The log 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

Table 7-1. Function Table (Each Transceiver)

INPUT
DIR OPERATION
L B data to A bus
H A data to B bus
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8 Application and Implementation

Note

Information in the following applications sections is not part of the Tl component specification,
and Tl does not warrant its accuracy or completeness. TI's customers are responsible for
determining suitability of components for their purposes, as well as validating and testing their design
implementation to confirm system functionality.

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

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

[ e e e e e e e e e e e e o e e e e e e e e e
I Veea jI I Vees 1I
' | ' |
I VCCA I I VCCB I
| lvee ) W) J Wieei: I
y A2 B1
| Y O |
! 3 6 ]—Ii Vcca I
I 1 enor , < f{oR I 1 |
I Veea I I I
I l I |
I ] I I |
' | ' |
' | ' |
| = = | | = |
e - -
SYSTEM-1 SYSTEM-2

Figure 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

Table 8-1 lists the pins and pin descriptions of the SN74AVCH2T45 connections with SYSTEM-1 and
SYSTEM-2.
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Table 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

——

[~ i

— Input
— Output

Figure 8-2. 3.3- to 1.8-V Level-Shifting With 1MHz Square Wave

16

Submit Document Feedback

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: SN74AVCH2T45


https://www.ti.com/product/SN74AVCH2T45
https://www.ti.com/lit/pdf/SCES582
https://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=SCES582I&partnum=SN74AVCH2T45
https://www.ti.com/product/sn74avch2t45?qgpn=sn74avch2t45

13 TEXAS

INSTRUMENTS

www.ti.com

SN74AVCH2T45
SCES5821 — JULY 2004 — REVISED FEBRUARY 2025

8.2.2 Bidirectional Logic Level-Shifting Application

Figure 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.

—
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

—————————————————— | [T———————————————7
VCCA VCCA I I VCCE VCCE |
| | !
Pull-up/Pull-down | | Pull-up/Pull-down |
10-1 or Bus Hold | | or Bus Hold 10-2 |
veear] U g frveee |
H |
A2
2 7B | |
LAl 3 sh B2 \ |
| H IR ' |
enod , 5 | |
| | |
| | |
DIR CTRL [ |
| | |
| | |
= = | | =
- - e J
SYSTEM-1 SYSTEM-2

8.2.2.1 Design Requirements

Figure 8-3. Bidirectional Logic Level-Shifting Application

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
Table 8-2 lists a sequence that shows data transmission from SYSTEM-1 to SYSTEM-2 and then from

SYSTEM-2 to SYSTEM-1.

Table 8-2. Data Transmission Sequence

STATE DIR CTRL 10-1 10-2 DESCRIPTION
1 H Qutput 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 Output 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:

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

Table 8-3. Typical Total Static Power Consumption (lcca + lccg)

V
Vees ceA UNIT
ov 1.2V 1.5V 1.8V 2.5V 3.3V
ov 0 <0.5 <0.5 <0.5 <05 <0.5
1.2V <0.5 <1 <1 <1 <1 1
1.5V <0.5 <1 <1 <1 <1 1
uA
1.8V <0.5 <1 <1 <1 <1 <1
2.5V <05 1 <1 <1 <1 <1
3.3v <05 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.

18 Submit Document Feedback Copyright © 2025 Texas Instruments Incorporated
Product Folder Links: SN74AVCH2T45


https://www.ti.com/product/SN74AVCH2T45
https://www.ti.com/lit/pdf/SCES582
https://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=SCES582I&partnum=SN74AVCH2T45
https://www.ti.com/product/sn74avch2t45?qgpn=sn74avch2t45

13 TEXAS
INSTRUMENTS

www.ti.com

SN74AVCH2T45
SCES5821 — JULY 2004 — REVISED FEBRUARY 2025

8.4.2 Layout Example

DIR

B2

B1

VCCB

VIA to GND Plane

@

e

GND

A2

A1

VCCA

Figure 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 Receiving Notification of Documentation Updates

To receive notification of documentation updates, navigate to the device product folder on ti.com. Click on
Notifications 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.

9.3 Support Resources

TI E2E™ support forums are an engineer's go-to source for fast, verified answers and design help — straight
from the experts. Search existing answers or ask your own question to get the quick design help you need.

Linked content is provided "AS IS" by the respective contributors. They do not constitute Tl specifications and do
not necessarily reflect Tl's views; see TlI's Terms of Use.

9.4 Trademarks
NanoFree™ and TI E2E™ are trademarks of Texas Instruments.
All trademarks are the property of their respective owners.

9.5 Electrostatic Discharge Caution

This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

‘ with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

“: \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.

9.6 Glossary
Tl Glossary This glossary lists and explains terms, acronyms, and definitions.
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10 Revision History
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.
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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 ©)
@ ©)
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 | SN 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
A |<— KO 4 P1—p|
IR T
© © ol Bo W
el |
. Diameter ' '
Cavity +| A0 |+
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
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0 0 Sprocket Holes
| |
T T
e | )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% A |
T T
=
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
SN74AVCH2T45DCTR SSOP DCT 8 3000 180.0 12.4 3.15 | 435 | 155 4.0 12.0 Q3
SN74AVCH2T45DCTRG4| SSOP DCT 8 3000 180.0 13.0 3.35 4.5 1.55 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 178.0 9.0 225 | 335 | 1.05 | 4.0 8.0 Q3
SN74AVCH2T45DCUR | VSSOP | DCU 8 3000 180.0 9.0 225 | 34 1.0 4.0 8.0 Q3
SN74AVCH2T45DCURG4| VSSOP DCU 8 3000 178.0 9.0 225 | 335 | 1.05 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 1.02 | 2.02 | 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
SN74AVCH2T45DCTR SSOP DCT 8 3000 190.0 190.0 30.0
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 180.0 180.0 18.0
SN74AVCH2T45DCUR VSSOP DCU 8 3000 182.0 182.0 20.0
SN74AVCH2T45DCURG4 VSSOP DCU 8 3000 180.0 180.0 18.0
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.
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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).

Texas
INSTRUMENTS
www.ti.com




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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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you fully
indemnify Tl and its representatives against any claims, damages, costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale, TI's General Quality Guidelines, or other applicable terms available either on
ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for Tl products. Unless Tl explicitly designates a product as custom or customer-specified, TI products
are standard, catalog, general purpose devices.

Tl objects to and rejects any additional or different terms you may propose.

Copyright © 2026, Texas Instruments Incorporated
Last updated 10/2025
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