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TXB0606 Auto-Bidirectional Level Translator for High-Speed Interfaces

1 Features

* 0.9V to 2V on A port and 1.65V to 3.6V on B port
*  Minimum data rates:
— >130 Mbps (15pF load, 1.8V to 3.3V)
— >100 Mbps (100pF load, 1.8V to 3.3V)
» Supports high-speed interfaces such as QSPI,
OSPI, eSPI
* Vgea <, =, > Vecp is acceptable
* No direction control signal needed
* Vg isolation feature: if either V¢ input is at GND,
all outputs are in the high-impedance state
» Schmitt-trigger inputs allow for slow or noisy inputs
* Output enable (OE) input circuit referenced to
Veea
* | opf supports partial power-down mode operation
» Latch-up Performance Exceeds 100mA Per JESD
78, Class Il
» ESD Protection Exceeds JESD 22
— APort:
+ 2000V Human-Body Model (A114-B)
* 1000V Charged-Device Model (C101)
— B Port:
+ 2000V Human-Body Model (A114-B)
» 1000V Charged-Device Model (C101)

2 Applications

» Data Center and Enterprise Computing
» Desktop PC
* Personal Electronics

Veea

T

3 Description

The TXB0606 is an 6-bit
bidirectional translator that uses two separate
configurable power-supply rails. This voltage
translator/ line redriver can be used to remedy voltage
domain mismatches in addition to signal boosting in
long-cabling transmission applications.

The TXBO0606 leverages a patented design to
achieve high data throughput for memory-intensive
interfaces like Quad-SPI between BMC and Flash
devices without signal integrity losses associated with
excessive output parasitic capacitance.

non-inverting auto-

The A port is designed to track Vcea. Veca accepts
any supply voltage from 0.9V to 2V. The B port is
designed to track Vccg. Vecg accepts any supply
voltage from 1.65V to 3.6V.

When the OE input is low, all outputs are placed in the
high-impedance state. To ensure the high-impedance
state during power up or power down, OE must
be tied to GND through a pulldown resistor. The
current sourcing capability of the driver determines
the minimum value of the resistor. The TXB0606
device is designed so the OE input circuit is supplied

by Vccea.

This device is fully specified for partial power-
down applications using | opg. The | ogg circuitry
disables the outputs, which prevents damaging
current backflow through the device when the device
is powered down.

Package Information

PART NUMBER PACKAGE(") BODY SIZE
PW (TSSOP, 16) 5.00mm x 6.1mm
RGY (VQFN, 16) 4.00mm x 3.50mm
TXB0606
BQB (WQFN, 16) 3.50mm x 2.50mm
DYY (SOT, 16) 4.20mm x 3.31mm

(1)  For all available packages, see the orderable addendum at
the end of the datasheet.
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Typical Application Block Diagram for TXB0606

An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCTION DATA.
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4 Pin Configuration and Functions
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Figure 4-1. BQB, RGY Package, 16-Pin WQFN With
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A. The exposed center pad, if used, must be connected as a secondary ground or left electrically open.

Table 4-1. Pin Functions

Figure 4-2. DYY, PW Package, 16-Pin SOT (Top
View)

PIN [e} DESCRIPTION

NO. NAME

1 A1 Input/output 1. Referenced to Vca.
2 Veea - A-port supply voltage.

3 A2 1/0 Input/output 2. Referenced to Vcca.
4 A3 I/0 Input/output 3. Referenced to Vcca.
5 A4 1/0 Input/output 4. Referenced to Vca.
6 A5 /10 Input/output 5. Referenced to V¢ca.
7 A6 /10 Input/output 6. Referenced to V¢ca.
8 OE - Output enable. Pull OE low to place all outputs in tri-state mode. Referenced to V¢ca.
9 GND - Ground

10 B6 1/0 Input/output 6. Referenced to V¢cp.
11 B5 1/0 Input/output 5. Referenced to V¢cp.
12 B4 I/0 Input/output 4. Referenced to V¢cp.
13 B3 /0 Input/output 3. Referenced to Vcp.
14 B2 /10 Input/output 2. Referenced to V¢cp.
15 Vees - B-port supply voltage.

16 B1 /10 Input/output 1. Referenced to V¢cp.
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5 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)(")

MIN MAX| UNIT
Veea Supply voltage A -0.5 2.5 \%
Vees Supply voltage B -0.5 4.6 \%
V| Input Voltage@ I/O Ports (A Port) -0.5 250V
\ Input Voltage@ I/O Ports (B Port) -0.5 46| V
V| Input Voltage@ OE -05 25 V
A Port -0.5 25
Vo Voltage applied to any output in the high-impedance or power-off state(2) Y
B Port -0.5 4.6
Vo Voltage applied to any output in the high or low state(@ (3 A Port 05 Veear05 Y
B Port -0.5 Vet 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 V¢ or GND -100 100| mA
Tstg Storage temperature -65 150| °C
T; Junction Temperature 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 value of Vgcaand Vg are provided in the recommended operating conditions table.

6 ESD Ratings

VALUE UNIT
Human body model (HBM), per ANSI/ESDA/JEDEC JS-001 (1) A/B Port +2 kV
VEspy |Electrostatic discharge
Charged device model (CDM), per JEDEC specification, JESD220C101 @ | A/B Port +1 kv

(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.

7 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted) (1) (2) (3)

\ Veea Vees MIN MAX | UNIT
Veea Supply voltage A 0.9 21V
Vees Supply voltage B 1.65 36| V
A-port I/O's 0.9V to 2V 1.65V to 3.6V 0 Vecea
A Input voltage B-port 1/O's 0.9V to 2V 1.65V to 3.6V 0 Veesg| V
OE Input 0.9V to 2V 1.65V to 3.6V 0 2
Ta Operating free-air temperature —40 125| °C

(1) Vcc is the V¢ associated with the input port.

(2) Vcco is the V¢ associated with the output port.

(3)  All control inputs and data I/Os of this device have weak pulldowns to ensure the line is not floating when undefined external to the
device. The input leakage from these weak pulldowns is defined by the |, specification indicated under Electrical Characteristics.
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8 Thermal Information

TXB0606
THERMAL METRIC(") PW (TSSOP) UNIT

16 PINS
Reua Junction-to-ambient thermal resistance 113.41 °C/W
ReJctop) Junction-to-case (top) thermal resistance 53.74 °C/W
Ress Junction-to-board thermal resistance 71.52 °C/W
Yir Junction-to-top characterization parameter 13.90 °C/W
Yis Junction-to-board characterization parameter 71.07 °C/W
Reuc(bottom) Junction-to-case (bottom) thermal resistance N/A °C/IW

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

note.
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9 Electrical Characteristics
over operating free-air temperature range (unless otherwise noted)() (2)

Operating free-air temperature (Tp)
PARAMETER TEST CONDITIONS Veea Vees _40°C to 85°C —40°C to 125°C UNIT
MIN TYP MAX| MIN TYP MAX
0.9V 1.65 - 3.6V 0.53 066| 052 066 V
1.2V £0.1V 1.65 - 3.6V 0.65 093] 064 093] Vv
Data Inputs
(AX) 1.5V £0.1V 1.65 - 3.6V 0.82 112]  0.82 142 v
(Referenced to Veei) 1.8V£0.15V  |1.65-3.6V 0.96 1.33] 0.96 133 v
2v 1.65 3.6V 1.15 136 1.14 136 Vv
L 09-2v 1.8 +£0.15V 0.85 131 0.84 131] v
Positive-going Data Inputs
Ve input-threshold | (Bx) 09-2v 25402V 1.14 166] 113 166 V
voltage (Referenced to Veci) 0.9-2V 3.3+0.3V 1.45 211 145 212] v
0.9V 1.65 - 3.6V 0.52 067| 052 067| Vv
1.2V £0.1V 1.65 - 3.6V 0.63 092 063 092 Vv
OE
(Referenced to Vogs) 1.5V £0.1V 1.65 - 3.6V 0.79 1.08] 0.78 1.08) v
1.8V£0.15V  |1.65-3.6V 0.9 1.24] 0.89 124 v
2v 1.65 3.6V 1.05 127]  1.04 127] v
0.9V 1.65-3.6V 0.28 041| 028 041 v
1.2V £0.1V 1.65—3.6V 0.35 055| 0.35 056 V
Data Inputs
(AX) 1.5V £ 0.1V 1.65—3.6V 0.45 067| 045 067| Vv
(Referenced to Veci) 18V+015V  |1.65-36V 0.53 081 053 082 V
2v 1.65 - 3.6V 0.66 083 066 084 Vv
o 0.9-2V 1.8 £0.15V 0.57 099| 057 1.01] v
Negative-going Data Inputs
V1. input-threshold | (Bx) 0.9-2V 2502V 0.89 1.39] 0.89 14| v
voltage (Referenced to Veey) 09-2v 3.3+0.3V 1.21 1.83]  1.21 185 Vv
0.9V 1.65-3.6V 0.28 041| 028 041 v
1.2V £0.1V 1.65—3.6V 0.35 055| 0.35 056 V
OE
(Referenced to Vocs) 15V £0.1V 1.65 — 3.6V 0.45 067| 045 067| V
1.8V£0.15V | 1.65-3.6V 0.53 081| 053 082 Vv
2v 1.65 - 3.6V 0.66 083 066 084 Vv
0.9V 1.65 - 3.6V 0.21 0.31 0.2 031] Vv
1.2V £0.1V 1.65 3.6V 0.27 041| 025 041 Vv
Data Inputs
(AX) 1.5V £ 0.1V 1.65 3.6V 0.33 05| 032 05| Vv
(Referenced to Veey) 1.8V£0.15V  |1.65-3.6V 0.38 058 0.36 058 Vv
2v 1.65—3.6V 0.43 059| 0.42 059 Vv
nputthreshold | Data Inputs 09-2v 1.8+ 0.15V 0.19 045 017 045 Vv
AVy hysteresis (Bx) 0.9-2V 2502V 0.19 041 017 041 Vv
(V7= V1) (Referenced to Veci) 0.9-2V 3.3+03V 0.2 0.34| 0.19 0.34] Vv
0.9V 1.65 - 3.6V 0.21 031 0.19 031] Vv
1.2V £0.1V 1.65 3.6V 0.25 04| 023 04| Vv
OE
(Referenced to Voge) 1.5V £ 0.1V 1.65 3.6V 0.29 046| 028 046| V
1.8V£0.15V  |1.65-3.6V 0.31 049 03 049 Vv
2v 1.65-3.6V 0.34 05| 033 05| Vv
] 0.9Vto 1.2V VCC('?z' VCC(')“Z'
Vona Port A outputhigh | _ _50,A 1.65V to 3.6V : : v
voltage 19V 10 2V VCCA - VCCA -
: 0.4 0.4
Port A output low _
VoLa votage loL = 20pA 0.9V to 2V 1.65V to 3.6V 0.04 0.04| Vv
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over operating free-air temperature range (unless otherwise noted)() (2)

Operating free-air temperature (Tp)
PARAMETER TEST CONDITIONS Veea Vces —40°C to 85°C —40°C to 125°C UNIT
MIN TYP MAX| MIN TYP MAX
_ 0.9V to 1.2V VCC(? ’ VCC(')B 5
Vous | OortBoutputhigh |\ o ooua 1,65V to 3.6V : : v
voltage 12V t0 2V VCCB - VCCB -
' 0.4 0.4
Port B output low _
Vois voltage loL = 20uA 0.9V to 2V 1.65V to 3.6V 0.06 0.06| V
Input leakage OE
I current Vi = Veg or GND 0.9V to 2V 1.65V to 3.6V +0.08 +0.43| pA
A Port
"~ ov 0V to 3.6V +0.68 +385| pA
| Input leakage Vi = Ve or GND
OFF
current B Port
Vi = Vee or GND 0V to 2V ov +0.62 +145| pA
High-impedance
loz state output OE = GND 0.9V to 2V 1.65V to 3.6V 1+0.34 +2.01 pA
current
Veca supply Vi= Ve or GND, 0.9V 1.65V to 3.6V 6.34 20.94| pA
current lo=0
Veca supply Vi= Ve or GND, 11V to 2V 1.65V to 3.6V 10.73 30.22| pA
current lo=0
laca v, | V; = Vgl or GND
CCA SUPPlY 1= Veer or SND, 2v ov 5.07 2465 pA
current lo=0
Vaca supply Vi= Vecr or GND, ov 3.6V 25 15 pA
current lo=0
Vacs supply Vi= Ve or GND, 0.0V 1.65V to 3.6V 1151 1575 A
current lo=0
Vs supply Vi= Ve or GND, 1.1V to 2V 1.65V to 3.6V 11.51 1575 pA
current lo=0
lecs v | V= Voo or GND
ccB Supply 1 = cci or s v oV 0.6 5 A
current lo=0
Vecs supply Vi= Ve or GND, ov 3.6V 1.61 6.72| uA
current lo=0
loca + Combined supply |V, = Vg or GND 0.9V to 1.2V 1.65V to 3.6V 17.77 33.45 uA
lccs current lo=0 1.2V to 2V 1.65V to 3.6V 22.16 43.85
High-impedance _
lecza state Vgea supply | /- Veci or GND 0.9V to 2V 1.65V to 3.6V 6.87 26.76| uA
lo =0, OE = GND
current
High-impedance _
leczs state Voeg supply | /- Veol or GND 0.9V to 2V 1.65V to 3.6V 4.16 9.39| pA
lo =0, OE = GND
current
c gontrol Inbut OE 0.9V to 2V 1,65V to 3.6V 3.01 3.02| pF
apacitance
Input-to-output A port 0.9V to 2V 1.65V to 3.6V 4.71 6.57| pF
Cio internal
capacitance B port 0.9V to 2V 1.65V to 3.6V 7.45 7.49| pF
(1)  Vcey is the V¢ associated with the input port
(2) Vcco is the V¢ associated with the output port
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10 Switching Characteristics, Vcca = 0.9V

over recommended operating free-air temperature range, VCCA = 0.9V (unless otherwise noted)

B-Port Supply Voltage (Vccg)
PARAMETER FROM TO COJIEI?’LNS LOAD 1.8 £0.15V 2.5+0.2V 3.3+0.3V UNIT
MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
-40°C to 85°C C_ =15pF 5.3 132| 46 94| 42 9.6
o Propagation Delay -40°C to 85°C C. =100pF 7 179| 59 126| 54 ns
(High-to-Low) -40°C to 125°C C_ =15pF 53 13.2 4.6 9.4 4.2 9.6
A 5 -40°C to 125°C C_=100pF 7 179| 59 126| 54 s
-40°C to 85°C C_=15pF 5.9 15.1 5.2 10.7| 4.8 10.6
o, | Propagation Delay -40°C to 85°C C_ =100pF 7.8 189| 6.8 136 6.2 124
(Low-to-High) -40°C to 125°C C_=15pF 5.9 15.1 5.2 10.7 48 10.6
-40°C to 125°C C. =100pF 7.8 189| 6.8 136 6.2 124 ™
-40°C to 85°C C_ =15pF 4.1 9.8 3.8 83| 37 7.7
o Propagation Delay -40°C to 85°C C. =100pF 5.4 12.3 5.1 1 49 105 ™
(Hight-to-Low) -40°C to 125°C C_=15pF 4.1 9.8 38 83| 37 77
5 A -40°C to 125°C C_=100pF 5.4 12.3 5.1 11 49 105
-40°C to 85°C C_=15pF 4 8.8 3.7 76| 36 7.3
o, | Propagation Delay -40°C to 85°C C_ =100pF 5.4 1.3 5.1 10.2 5 9.9 "
(Low-to-High) -40°C to 125°C C_=15pF 4 8.8 37 7.6 3.6 7.3
-40°C to 125°C C. =100pF 5.4 1.3 5.1 10.2 5 9.9
tocw %ilf::“m Change Wait | A '8 |BorA  |-40°C to 125°C 40 37 37| ns
OE B -40°C to 125°C 590 591 654
ten Enable Time ns
OE A -40°C to 125°C 450 356 333
OE B -40°C to 125°C 101 102 103
tais Disable Time ns
OE A -40°C to 125°C 97 97 98
-40°C to 85°C C_=15pF 0.9 1 11 ns
-40°C to 85°C C_ =100pF 7.8 7.8 79| ns
ta tia | Ouput Rise/ Fall Time |B A
-40°C to 125°C C_ =15pF 1.1 1 11 ns
-40°C to 125°C C. =100pF 7.8 7.8 79| ns
8 Submit Document Feedback Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: TXB0606



https://www.ti.com/product/TXB0606
https://www.ti.com/lit/pdf/SCES982
https://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=SCES982&partnum=TXB0606
https://www.ti.com/product/txb0606?qgpn=txb0606

13 TEXAS

INSTRUMENTS

www.ti.com

TXB0606
SCES982 — MAY 2026

over recommended operating free-air temperature range, VCCA = 0.9V (unless otherwise noted)

B-Port Supply Voltage (Vccg)
TEST
PARAMETER FROM TO CONDITIONS LOAD 1.8 £0.15V 25%0.2V 3.3+0.3V UNIT
MIN TYP MAX MIN TYP MAX MIN TYP MAX
-40°C to 85°C C_=15pF 2.8 23 1| ns
-40°C to 85°C CL=100pF 11.8 8.2 ns
te.ts |Ouput Rise/ Fall Time |A B -40°C to 125°C C_=15pF 2.8 2.3 15| ns
A0°C10125°C o _400pF 14 9.9 89| ns
o |ommertochanel - Haorg  |Bora |[H0°C0OTC g cspr 0.64 0.62 061 ns
Zosp |One-Shot Impedance |AorB BorA -40°C 10 125°C 28 22 21 Q
AorB Bora |#0°C10125°C CL=15pF (1 46 93 48 100 40 86 Mbps
Data .
Rate Maximum data rate 20°C 1o 125°C
AorB BorA CL =100pF () 40 78 35 78 28 41 Mbps
(1) C_is given as a lumped capacitance at the output.
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11 Switching Characteristics, Vcca = 1.2V £ 0.1V

over recommended operating free-air temperature range, VCCA = 1.2V + 0.1V (unless otherwise noted)

B-Port Supply Voltage (Vccg)
PARAMETER FROM TO COJIEI?’LNS LOAD 1.8 £0.15V 2.5%0.2V 3.3%0.3V UNIT
MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
-40°C 0 85°C C_=15pF 43 12.1 36 8.1 33 6.8
ns
t Propagation Delay -40°C to 85°C C_=100pF 6 16.9| 4.9 11.3| 4.4 9.4
PHL | (High-to-Low)
-40°C to 125°C C_=15pF 43 12.1 36 8.1 33 6.8
ns
A B -40°C to 125°C C. =100pF 6 16.9| 4.9 13| 44 9.4
-40°C to 85°C C_=15pF 46 136| 3.9 9.1 35 76
ns
t Propagation Delay -40°C to 85°C CL=100pF 6.6 17.4| 55 12| 49 10.1
PLH | (Low-to-High) -40°Ct0 125°C  |C_=15pF 4.6 136| 3.9 91| 35 76
ns
-40°C to 125°C C_=100pF 6.6 17.4| 55 12| 49 10.1
-40°C to 85°C C_=15pF 3.1 72| 27 57| 25 5.2
ns
t Propagation Delay -40°C to 85°C C_=100pF 42 88| 39 73| 37 6.7
PHL | (Hight-to-Low) -40°Cto 125°C  |C_=15pF 3.1 72| 27 57| 25 5.2
ns
-40°C to 125°C C. =100pF 42 88| 39 73| 37 6.7
B A -40°C to 85°C CL=15pF 2.9 67| 26 54| 25 48
ns
_ -40°C to 85°C CL=100pF 42 85| 3.9 7.1 3.7 6.7
t Propagation Delay - .
PLH | (Low-to-High) -40°C to 125°C C_=15pF 2.9 67| 26 54| 25 48
A0° ° ns
40°C 10 125°C C_=100pF 42 85| 39 7.1 37 6.7
tocw %‘;::“0” Change Wait | A g |BorA 40 30 271 ns
OE B -40°C to 125°C 472 437 433
ten Enable Time ns
OE A -40°C to 125°C 414 320 208
OE B -40°C to 125°C 100 101 102
tais Disable Time ns
OE A -40°C to 125°C 97 97 98
C_=15pF 0.9 0.9 0.9
-40°C to 85°C
_ _ C_=100pF 6.8 6.9 7
ta tia | Ouput Rise/ Fall Time |B A ns
C_=15pF 0.9 1.1 1.1
-40°C to 125°C
C_=100pF 6.8 6.9 7
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over recommended operating free-air temperature range, VCCA = 1.2V + 0.1V (unless otherwise noted)

B-Port Supply Voltage (Vccg)
TEST
PARAMETER FROM TO CONDITIONS LOAD 1.8+ 0.15V 25%0.2V 3.3+0.3V UNIT
MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
C_ =15pF 2.8 2.4 1
-40°C to 85°C
) ) C_ =100pF 11.8 8.2 7
tg.ts |Ouput Rise/ Fall Time [A B ns
C, =15pF 2.8 2.4 1.5
-40°C to 125°C
C_ =100pF 14 9.9 8.9
i |ommertochanel - Haorg |Bora [H0°C0OTC g cspr 0.27 0.22 022 ns
Zos,a |One-Shot Impedance |AorB BorA 28 22 21 Q
Data AorB BorA CL=15pF () 99 136 129 139 130 141 Mbps
Maximum data rate
Rate AorB BorA C,=100pF (" 69 99 99 112 99 106 Mbps
(1) C_is given as a lumped capacitance at the output.
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12 Switching Characteristics, Vcca = 1.5V £ 0.1V

over recommended operating free-air temperature range, VCCA = 1.5V + 0.1V (unless otherwise noted)

B-Port Supply Voltage (Vccg)
PARAMETER FROM TO |TEST CONDITIONS LOAD 1.8 £0.15V 2.5+0.2V 3.3+0.3V UNIT

MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
-40°C to 85°C C_ =15pF 4.1 15 3.4 7.4 3 6.1

o Propagation Delay -40°C to 85°C C_ =100pF 5.8 16.3 4.7 10.6| 4.2 g6|
(High-to-Low) -40°C to 125°C C_=15pF 4.1 1.5 34 7.4 3 6.1

A 5 -40°C to 125°C C_ =100pF 5.8 16.3 47 106 4.2 86|
-40°C to 85°C C_ =15pF 4.4 12.8 3.7 8.2 3.2 6.7

. Propagation Delay -40°C to 85°C C_ =100pF 6.3 16.6 5.2 11.1 4.6 oa|
(Low-to-High) -40°C to 125°C C_=15pF 4.4 12.8 37 8.2 3.2 6.7

-40°C to 125°C C_ =100pF 6.3 16.6 5.2 11.1 46 oa| ™
-40°C to 85°C C_ =15pF 29 6.4 25 4.8 23 42

o Propagation Delay -40°C to 85°C C_ =100pF 4.1 7.9 37 6.3 35 57| ™
(Hight-to-Low) -40°C to 125°C C_=15pF 2.9 6.4 25 4.8 2.3 4.2

5 A -40°C to 125°C C_ =100pF 4.1 7.9 3.7 6.3 3.5 57|
-40°C to 85°C C_ =15pF 27 6 2.4 4.6 2.3 4.1

. Propagation Delay -40°C to 85°C C_ =100pF 4 7.6 3.7 6.2 35 57|
(Low-to-High) -40°C to 125°C C_=15pF 2.7 6 2.4 46 2.3 4.1

-40°C to 125°C C_ =100pF 4 7.6 3.7 6.2 35 57| ™

tocw _Il?ii;:a:tion Change Wait AorB BorA -40°C to 125°C CL=15pF 40 30 27 ns
. Enable Time B -40°C to 125°C 390 361 353

oF A -40°C to 125°C 409 314 292 <
. Disable Time B -40°C to 125°C 99 100 101
A -40°C to 125°C 96 97 97
-40°C to 85°C C_ =15pF 0.9 0.9 0.9
-40°C to 85°C C_ =100pF 6.6 6.7 6.8

ta tia | Ouput Rise/ Fall Time |B A ns
-40°C to 125°C C_ =15pF 0.9 0.9 0.9
-40°C to 125°C C_ =100pF 6.6 6.7 6.8
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over recommended operating free-air temperature range, VCCA = 1.5V + 0.1V (unless otherwise noted)

B-Port Supply Voltage (Vccg)
PARAMETER FROM TO TEST CONDITIONS LOAD 1.8 £0.15V 25+0.2V 3.3+0.3V UNIT
MIN TYP MAX MIN TYP MAX MIN TYP MAX
-40°C to 85°C C_ =15pF 2.8 2.4 1
) ) -40°C to 85°C C_ =100pF 14.0 9.9 8.9
tg.ts |Ouput Rise/ Fall Time [A B ns
-40°C to 125°C C_ =15pF 2.8 2.4 1.5
-40°C to 125°C C_ =100pF 14.0 9.9 8.9
tuoy | Cnanneto-channel -, g g ora 0.6 0.6 06| ns
skew
Zos,a |One-Shot Impedance |AorB AorB 28 22 21 Q
Data AorB BorA |C_=15pF (1) 115 139 126 141 133 142 Mbps
Maximum data rate
Rate AorB BorA |C_=100pF (1) 90 99 90 115 90 115 Mbps
(1) C_is given as a lumped capacitance at the output.
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13 Switching Characteristics, Vcca = 1.8V £ 0.15V

over recommended operating free-air temperature range, VCCA = 1.8V + 0.15V (unless otherwise noted)

B-Port Supply Voltage (Vccg)
PARAMETER FROM TO | TEST CONDITIONS LOAD 1.8 £0.15V 2.5+0.2V 3.3+0.3V UNIT
MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
-40°C to 85°C C_ =15pF 4 1.3 3.3 7.2 29 5.8
o Propagation Delay -40°C to 85°C C_ =100pF 5.7 16 46 104 4.1 83|
(High-to-Low) -40°C to 125°C C_=15pF 4.4 11.6 33 7.2 2.9 5.8
A 5 -40°C to 125°C C_ =100pF 5.7 16 46 104 4.1 83|
-40°C to 85°C C_ =15pF 4.2 12.4 35 7.9 3.1 6.3
. Propagation Delay -40°C to 85°C C_ =100pF 6.2 16.3 5 10.8| 45 gg|
(Low-to-High) -40°C to 125°C C_=15pF 4.2 12.4 35 7.9 3.1 6.3
-40°C to 125°C C_ =100pF 6.2 16.3 5 10.8| 45 gl
-40°C to 85°C C_ =15pF 2.8 6.3 24 46 22 3.9
o Propagation Delay -40°C to 85°C C_ =100pF 4 7.8 36 6 34 54| ™
(Hight-to-Low) -40°C to 125°C C_=15pF 2.8 6.3 2.4 4.6 2.2 3.9
5 A -40°C to 125°C C_ =100pF 4 7.8 3.6 6 3.4 54|
-40°C to 85°C C_ =15pF 27 5.8 2.3 4.4 2.2 3.8
. Propagation Delay -40°C to 85°C C_ =100pF 3.9 7.4 3.6 5.9 3.4 53]
(Low-to-High) -40°C to 125°C C_=15pF 2.7 5.8 2.3 4.4 2.0 3.8
-40°C to 125°C C_ =100pF 3.9 7.4 3.6 5.9 3.4 53|
tocw %ilf::“m Change Wait |\ B |BorA 40 30 27| s
AorB |-40°Cto 125°C 354 324 318
ten Enable Time
oF AorB |-40°Cto 125°C 408 313 290 <
. Disable Time AorB |-40°Cto 125°C 99 100 100
AorB |-40°Cto 125°C 95 97 97
-40°C to 85°C C_ =15pF 0.8 0.8 0.8
-40°C to 85°C C_ =100pF 6.6 6.7 6.7
ta tia | Ouput Rise/ Fall Time |B A ns
-40°C to 125°C C_ =15pF 1.1 1.1 1.1
-40°C to 125°C C_ =100pF 6.6 6.7 6.7
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over recommended operating free-air temperature range, VCCA = 1.8V + 0.15V (unless otherwise noted)

B-Port Supply Voltage (Vccg)
PARAMETER FROM TO TEST CONDITIONS LOAD 1.8 £0.15V 25+0.2V 3.3+0.3V UNIT
MIN TYP MAX MIN TYP MAX MIN TYP MAX
-40°C to 85°C C_ =15pF 2.8 2.4 1
. ) -40°C to 85°C C_ =100pF 11.8 8.2 7
tg.ts |Ouput Rise/ Fall Time [A B ns
-40°C to 125°C C, =15pF 2.8 24 1.5
-40°C to 125°C C_ =100pF 14.0 9.9 8.9
oo Channel-to-channel AorB BorA -40°C to 125°C C_ =15pF 06 06 06 ns
©)  |skew
Zos,a |One-Shot Impedance |AorB AorB 28 22 21 Q
Data AorB BorA |C_=15pF (1) 120 160 139 190 138 146 Mbps
Maximum data rate
Rate AorB BorA |C_=100pF (") 80 102 90 120 109 127 Mbps

(1)

C_ is given as a lumped capacitance at the output.
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14 Switching Characteristics: Tyax (-40°C to 125°C)

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

Operating free-air
temperature (Tp)
PARAMETER TEST CONDITIONS Vel Vceco -40°C to 125°C UNIT
MIN TYP MAX
0.9v 1.8+ 0.15V 63 84 Mbps
0.9V 25+0.2V 62 89 Mbps
0.9V 3.3+0.3V 39 87 Mbps
1.2V £ 0.1V 1.8+ 0.15V 70 101 Mbps
fO%tDUtV Cycle 1.2V £0.1V 2.5+0.2V 9% 147 Mbps
npu
Tmax - Maximum 20% of pulse > TX Line: 20-inch |1.2V 0.1V 3.3+0.3V 100 145 Mbps
Data Rate 0.7*Veco + 50pF Cload 1.5V 0.1V 1.8+0.15V 71 102 Mbps
20% of pulse <
0.3*Veco 1.5V £ 0.1V 25+0.2V 99 148 Mbps
1.5V £ 0.1V 3.3+£0.3V 100 148 Mbps
1.8+ 0.15V 1.8+ 0.15V 73 104 Mbps
1.8+ 0.15V 25+0.2V 100 153 Mbps
1.8+ 0.15V 3.3+0.3V 124 171 Mbps
15 Operating Characteristics
PARAMETER TEST CONDITIONS VCCA VCCB MAX UNIT
A-port input, B-port output to
c B: outputs enabled 0.9V 1.8V .29
paA B-port input, A-port output to 0.9V 1.8V 17.2
B: outputs enabled CL=0.f=10MHz, t, = t;= 1ns, OE = Vgca ' ' ' oF
A-port input, B-port output to | (outputs enabled) 0.9V 1.8V 2974
c B: outputs enabled : : :
pdB K
B-port input, A-port output to
B: outputs enabled 0.9v 1.8V 12.39
A-port input, B-port output to
c B: outputs disabled 0.9v 18v 0.01
pdA .
B-port input, A-port output to
. 0.9V 1.8V 0.01
B: outputs disabled CL=0.f= 10MHz, t, = t;= 1ns, OE = GND oF
A-port input, B-port output to | (Outputs disabled)
c B: outputs disabled 0.9V 18v 0.01
pdB .
B-port input, A-port output to
B: outputs disabled 0.9V 18V 0.02
A-port input, B-port output to
c B: outputs enabled 1.2V 1.8V 1347
paA B-port input, A-port output to 12v 18V 17.87
B: outputs enabled CL = 0. f= 10MHz, t, = t;= 1ns, OE = Vcca ’ ’ ' oF
A-port input, B-port output to | (outputs enabled) 12V 1.8V 2276
c B: outputs enabled i : :
pdB K
B-port input, A-port output to
B: outputs enabled 1.2V 1.8V 11.66
A-port input, B-port output to
c B: outputs disabled 12v 18v 0.01
paA B-port input, A-port output to 19V 1.8V 0.01
B: outputs disabled CL=0.f= 10MHz, t, = t;= 1ns, OE = GND ' ' ' oF
A-port input, B-port output to | (0utputs disabled)
c B: outputs disabled 1av 18v 0.01
pdB .
B-port input, A-port output to
B: outputs disabled 1.2V 18V 0.02
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PARAMETER TEST CONDITIONS VCCA VCCB MAX UNIT
A-port input, B-port output to 1.8V 25y 12.42
c B: outputs enabled ’ ’ ’
paA B-port input, A-port output to 1.8V 25V 1951
B: outputs enabled C_ = 0. f= 10MHz, t, = t= 1ns, OE = Vcca ’ ' ' oF
A-port input, B-port output to | (0utputs enabled) 18v 25V 2518
c B: outputs enabled : : :
pdB :
B-port input, A-port output to
B: outputs enabled 18v 28V 11.98
A-port input, B-port output to
c B: outputs disabled 18v 258V 0.02
paA B-port input, A-port output to 1.8V 25V 0.01
B: outputs disabled C_=0. f= 10MHz, t, = ;= 1ns, OE = GND ’ ) ) oF
A-port input, B-port output to | (0utputs disabled)
c B: outputs disabled 1.8V 2.5V 0.01
pdB .
B-port input, A-port output to
B: outputs disabled 1.8V 2.5V 0.03
A-port input, B-port output to
c B: outputs disabled 2v 33v .95
paA B-port input, A-port output to oy 3.3V 20.17
B: outputs disabled CL =0. f= 10MHz, t, = ;= 1ns, OE = Vcca ' ' oF
A-port input, B-port output to | (outputs enabled) oV 3.3V 29,99
c B: outputs disabled ’ ’
pdB :
B-port input, A-port output to
B: outputs disabled 2v 33v 12.57
A-port input, B-port output to
c B: outputs disabled 2v 33v 0.03
paA B-port input, A-port output to oV 33V 0.01
B: outputs disabled CL=0.f= 10MHz, t, = ;= 1ns, OE = GND ' ' oF
A-port input, B-port output to | (outputs disabled)
c B: outputs disabled 2v 3.3v 0.01
pdB .
B-port input, A-port output to
B: outputs disabled 2v 3.3v 0.03
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16 Typical Characteristics

5 6
— -40C — -40C
_|—=sc S| —25¢
™ — 85C —~ — 85C
s 41— 125¢ s |— 125¢
5 g 4
g3 g
Q
3 2 o
£ = 5
£ 2
g <
0 0
0 0.5 1 1.5 2 2.5 0 0.5 1 1.5 2 2.5
Veea (V) Veea (V)
VCCB= 3.3V VCCB= 3.3V
Figure 16-1. Input Capacitance for OE Pin (C)) vs Figure 16-2. Capacitance for A port /O Pins (C;o)
Power Supply (Vcca) vs Power Supply (Vcca)
8
— -40C
— 25C
— 85C
7|— 125C

B Port I/O Capacitance (pF)
(o]

4

0 0.5 1 1.5 2 25
Veea (V)

VCCB= 3.3V

Figure 16-3. Capacitance for B Port I/O Pins (Cio) vs Power Supply (Vccg)
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17 Parameter Measurement Information

Unless otherwise noted, all input pulses are supplied by generators that have the following characteristics:

PRR 10MHz
Zo = 50W
dv/dt = 1V/ns

Note

All parameters and waveforms are not applicable to all devices.

From Output

Under Test I
_—____ 15pF 1 MQ

A. The outputs are measured one at a time, with one transition per measurement.

Figure 17-1. Lumped Capacitive Load Circuit For Maximum Data Rate & Propagation Delay, Output Rise,

And Fall Time Measurement

30Q 20 inch trace

From Output
Under Test

A. The outputs are measured one at a time, with one transition per measurement.
Figure 17-2. Long Trace + Capacitive Load Circuit For Maximum Data Rate
O 2 x Vceo
S1
ot 50 kQ O Open
rom Outpu
Under Test /\/\/\/
—_— 15pF 50 kQ
A. The outputs are measured one at a time, with one transition per measurement.
Figure 17-3. Load Circuit For Enable and Disable Time Measurement
Table 17-1. Switch Position For Enable and Disable Time Measurement
TEST(") S1
tpzL, trLz 2xVeeo
tphz, trzH Open
(1) See Figure 17-3.
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Vel
Input 41 Vool /2 Voo /2
Y

tpLH H K—PL tpHL

— 09 Veco —
Output Veco /2 jz Sk Veeo / 2
—— 01 VCCO

tr $‘ ‘# ts

Vg is the V¢ associated with the input port.

Vcco is the V¢ associated with the output port.

tpLH and tpy are the same as tpg.

The outputs are measured one at a time, with one transition per measurement.

oo w >

Figure 17-4. Voltage Waveforms Propagation Delay Times

18 Detailed Description
18.1 Overview

The TXB0606 device is a 6-bit, bidirectional voltage-level translator with auto-direction sensing specifically
designed for translating logic voltage levels. The A port is able to accept I/O voltages ranging from 0.9V to 2V,
while the B port can accept I/O voltages from 1.65V to 3.6V. The device is a buffered architecture with edge-rate
accelerators (one-shots) to improve the overall data rate. This device can only translate push-pull CMOS logic
outputs. If for open-drain signal translation, please refer to TI's TXS010X products.
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18.2 Functional Block Diagram

VCCB

| ‘
< <
Level
Shifter J_L

VCCA

VCCA

T

1kQ /
‘ 'VV\I Output ‘

A
Ij/el
J In

Shifter
A4

18.3 Feature Description
18.3.1 Architecture

L,
A

B
<

The TXB0606 architecture (see Figure 18-1) does not require a direction-control signal to control the direction of
data flow from A to B or from B to A. In a DC state, the output drivers of the device maintain a high or low, but
are designed to be weak, so the output drivers can be overdriven by an external driver when data on the bus

flows the opposite direction.

The output one-shots detect rising or falling edges on the A or B ports. During a rising edge, the one-shot turns
on the PMOS transistors (T1, T3) for a short duration, which speeds up the low-to-high transition. Similarly,
during a falling edge, the one-shot turns on the NMOS transistors (T2, T4) for a short duration, which speeds up
the high-to-low transition. The typical output impedance during output transition is 28Q at Voo = 1.8V, 22Q at

Veeo = 2.5V, and 21Q at Veeo = 2.5V.
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Figure 18-1. Architecture of TXB0606 Device 1/O Cell

18.3.2 Input Driver Requirements

Typical Iy vs V|y characteristics of the TXB0606 are shown in Figure 18-2. For proper operation, the device
driving the data I/Os of the TXB0606 must have drive strength of at least £ 3mA.
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A. Vs the input threshold voltage of the TXB0606 (typically Vcgy/ 2).
B. Vpis the supply voltage of the external driver.

Figure 18-2. Typical Iy vs V,y Curve

18.3.3 Output Load Considerations

Tl recommends following careful PCB layout practices to minimize signal distortion and ringing. Impedance
matching techniques muat be implemented to reduce output oscillations and ensure signal integrity. Improper
impedance matching can result in reflections that introduce overshoot and undershoot on signal transitions.
Series termination resistors are recommended at the device outputs to match the total output impedance to the
transmission line.

For example, given that the device output impedance is 21Q (Vgea = 0.9 to 2V and Vg = 3.3V), adding a
series resistor value of 30Q provides an effective source impedance close to 50Q, matching a typical controlled-
impedance trace or cable.

Receiver device

External Series Resistor, Zs /
A, \>

PCB trace or connector
Output impedance of device, Typically Z = 50Q
Zos

Figure 18-3. Source Termination for Inpedance Matching

18.3.4 Enable and Disable

The TXB0606 has an OE input that is used to disable the device by setting OE = low, which places all I/Os in the
high-impedance (Hi-Z) state. The disable time (t4is) indicates the delay between when OE goes low and when
the outputs actually get disabled (Hi-Z). The enable time (i.,) indicates the amount of time the user must allow
for the one-shot circuitry to become operational after OE is taken high.

18.3.5 Pullup or Pulldown Resistors on I/O Lines

The device is designed to support high-drive applications with either a lumped capacitive load of up to 100pF or
a signal trace length of up to 20 inches with a 50pF load. The output drivers of the TXB0606 device have low DC
drive strength. If pullup or pulldown resistors are connected externally to the data 1/Os, their values must be kept
higher than 20kQ to ensure that they do not contend with the output drivers of the TXB0606 device.
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For the same reason, the TXB0606 device must not be used in applications such as 12C or 1-Wire where an
open-drain driver is connected on the bidirectional data 1/O. For these applications, use a device from the Tl TXS
series of level translators.

18.3.6 Dummy Cycles

When TXB0606 is used in Quad-SPI (QSPI) interfaces between a microcontroller and serial flash memory, the
direction of the data flow can change dynamically between the controller and the memory device. Given the
TXB0606 features automatic direction sensing, a minimum turn-around time of 40ns is required for the device
to transition from one direction to the other. This is shown under the Switching Characteristics table as tpcw -
Direction Change Wait Time.

The ensure proper bus timing, the QSPI controller must insert sufficient dummy clock cycles after the command
and address phase before data is sampled from the flash memory. The total dummy period must be greater or
equal to the TXB0606 turn-around time of 40ns.

As an example, at a QSPI clock frequency of 104MHz:
1/104MHz = 9.6ns (1)
40ns/9.6ns = 4.16ns — 5 dummy cycles (2)

Many flash devices, such as the ISSI 1IS25LQ040B, specificy 8 dummy cycles at 104MHz frequency, which
satisfies the TXB0606 requirement and provides additional margin.

Time period = 1/frequency
Total time period of dummy cycles =N

\ N x 1/frequency > tpcw

ICS

CLK
—>
Dummy cycles ¢7 10s switch from Input to Output

10o..3
\ <>

tocw = 40ns

Figure 18-4. QSPI Dummy Clock Cycles to meet TXB0606 Direction-Change Timing

18.4 Device Functional Modes

The device has two functional modes, enabled and disabled. To disable the device, set the OE input to low,
which places all I/Os in a high impedance state. Setting the OE input to high will enable the device.
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19 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. Tl's customers are responsible for determining
suitability of components for their purposes. Customers should validate and test their design
implementation to confirm system functionality.

19.1 Application Information

The TXB0606 device can be used in level-translation applications for interfacing devices or systems operating
at different interface voltages with one another. It can only translate push-pull CMOS logic outputs. If for
open-drain signal translation, please refer to TI TXS010X products. Any external pulldown or pullup resistors are
recommended larger than 20kQ.

The device features enhanced output drive strength for use in high-speed interfaces such as QSPI, OSPI, eSPI,
etc. The device is designed to support high-drive applications with either a lumped capacitive load of up to
100pF at 109Mbps (1.8 to 3.3V translation) or a signal trace length of up to 20 inches with a 50pF load at
124Mbps (1.8 to 3.3V translation).

19.2 Typical Application

12V, _ - 18V
l 0.1 yF Veea Vocs J‘ 0.1 uF
i OE
1.2V « . 1.8V
eSPI Controller |, . TXB0606 eSPI Target
Data | 4 D | Data
B i’ GND B
N
Figure 19-1. Typical Operating Circuit
19.2.1 Design Requirements
For this design example, use the parameters listed in Table 19-1.
Table 19-1. Design Parameters
DESIGN PARAMETERS EXAMPLE VALUE
Input voltage range 0.9V to 2V
Output voltage range 1.65V to 3.6V

19.2.2 Detailed Design Procedure
To begin the design process, determine the following:

» Series resistor at the device outputs
— Series resistors must be placed at the device outputs to improve signal integrity and to match the total
output impedance to the external transmission path. For example, given that the device output impedance
is 21Q), a 30Q series resistor provides an effective source impedance close to 50Q, matching a typical
controlled-impedance PCB trace or cable connection.

* Input voltage range
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Use the supply voltage of the device that is driving the TXB0606 device to determine the input voltage
range. For a valid logic high, the value must exceed the V| of the input port. For a valid logic low, the
value must be less than the V,_ of the input port.

An external pulldown or pullup resistor decreases the output Vo and Vg, . Use the below equations to draft
estimate the Vpoy and Vg as a result of an external pulldown and pullup resistor.

Vo =Vccx X Rpp / (Rpp + 1.5kQ)

(3)

VoL ="Vccy X 1.5kQ /(Rpy + 1.5kQ) (4)
Where
*  Vcey is the output port supply voltage on either Veca or Ve
* Rpp is the value of the external pull down resistor
* Rpy is the value of the external pull up resistor
* 1.5kQ is the counting the variation of the serial resistor 1kQ in the I/O line.
19.2.3 Application Curves

| ek

| f 1 / |
1 {

\ \ \ \ \

f

Measure P1:freqiC1) P2:topiC1] P3:top(C2) Pd:skew(C1.C2) P3:meaniC2} P6:pkpkiC2) PT:frealF1] P8:pkpk(F1)
value 9.99380 MHz 1873V 3390V 7.1861 ns
status L v e L

i Thase -151 ns| [Trigger [SER1IS
1.00 Vidiv 1.00 Vidiy 50.0 ns/divfAuto 460 mV
10 kS 20 GS/sjEdge Neg

Figure 19-2. Level-Translation of a 10MHz Signal (V¢ca = 1.8V, Veeg = 3.6V, C = 20inch + 50pF)

0 mV offset] -3.000 V ofs
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19.3 Power Supply Recommendations

During power-up sequencing, Vcca 2 Vecg does not damage the device, so any power supply can be ramped up
first. Please ensure that Vccasg is powered on before the I/O ports.

The output-enable (OE) input circuit is designed so that it is supplied by Vcca and when the (OE) input is low,
all outputs are placed in the high-impedance state. To ensure the high-impedance state of the outputs during
power up or power down, the OE input pin must be tied to GND through a pulldown resistor and must not be
enabled until Voca and Vg are fully ramped and stable. The minimum value of the pulldown resistor to ground
is determined by the current-sourcing capability of the driver.

19.4 Layout
19.4.1 Layout Guidelines

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

» The TXB0606 provides bidirectional level translation with symmetrical drive strength on both ports. Therefore,
device placement between the host and target is not critical, provided the capacitive load on either side
remains within the specified 100pF limit.

» Bypass capacitors must be used on power supplies, and must be placed as close as possible to the V¢ca,
Veeg pin and GND pin.

» Series resistors must be placed at the device outputs to improve signal integrity and match the total output
impedance to the external transmission path. For example, given that the device output impedance is 21Q,

a 30Q series resistor provides an effective source impedance close to 50Q, matching a typical controlled-
impedance PCB trace or cable connection.

» During operation, the data direction changes dynamically between the host and the target device. A direction-
change delay (tpcw) must be provided before the bus switches direction between the host and target
device. Ensure that the delay between direction changes meets the tpcy requirement listed in the Switching
Characteristics table. In QSPI applications, this delay corresponds to dummy clock cycles inserted between
the command/address and data phases to satisfy the required turn-around time.

19.4.2 Layout Example

LEGEND

Polygonal (™ /1A to Power Plane

Copper Pour
f:) VIA to GND Plane (Inner Layer)

TXB0606

= -—>
To System
To Controller E Al B1 E"\/\/\r Y
Bypass Capacitor 0.1uF Bypass Capacitor 0.1uF
To Controller To System
[3 ]2 B2 [ 14 w4
To Controller To System
[« |ns B3 [ 13 w4
To System
Y
To Controller E Ad B4 ZIJ\N\"
«— | 6 |A5 B5 II-’VV\/—
To Controller To System
[7 ]ns B6 [ 10w+
D —— —
To Controller OE GND g To System
)
Keep OE low until Vcca and =
Vccs are powered up
GND
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20 Device and Documentation Support

20.1 Documentation Support
20.1.1 Related Documentation

For related documentation see the following:

» Texas Instruments, A Guide to Voltage Translation With TXB-Type Translators

» Texas Instruments, Overcoming TXB-Type Translators Design Challenges

» Texas Instruments, From Bottleneck to Breakthrough: QSPI Optimization in Data Centers with TXB0604/
TXB0606

20.2 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.

20.3 Trademarks
All trademarks are the property of their respective owners.

20.4 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.

‘Q \ 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.

20.5 Glossary
Tl Glossary This glossary lists and explains terms, acronyms, and definitions.

21 Revision History

NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

DATE REVISION NOTES
May 2026 * Initial Release

22 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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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.
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