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A B 15.3 11.6 10.6 18.2
tod ns
A 17.1 14.7 14.1 13.6
ten OE A BB 1 1 1 1 us
tais OE A B B 432 432 432 432| ns
tea ) tia A ity TR B[R] 57 57 5.6 56| ns
te ., s B iy I b AN BB (] 3.9 2.8 23 19| ns
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5.12 FFE45ME : Veea = 1.5V £ 0.1V
TEAEFE ) HARE KR T 1 TARRE LB WA |, Veca=1.5V £ 0.1V (BRIER B ULH )

Veecg=1.8VE | Vecg=2.5VE | Vg =3.3VH Vecg =5V ¢
2% M (N = (%) 0.15V 0.2V 0.3V 0.5V Bpr
B/ME | BORME | BUME | BOE | BUME | BOCE | BUME | BOKE
A B 13 9 8 6.6
tpd ns
A 1.7 9.54 9 8.2
ten OE AE B 1 1 1 1| wus
tais OE A DB 394 305 305 305/ ns
ta s tea A S _EFRRTS B ) 3.2 3.3 3.3 33| ns
ts, t B i I LT T Bt 18] 4 2.8 23 19| ns
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5.13 JFE4%ME: : Veca = 1.8V £0.15V

TEAEFE ) HARE KR T 0 TARREEE S |, Veca=1.8V £0.15V ( [RIERE U )

Veecg=1.8VE | Vecg=2.5VE | Vg =3.3VH Vecg =5V ¢
2% M (N ) = () 0.15V 0.2v 0.3V 0.5V B
B/ME | BONE | B/ME | BNE | BAME | BOVE | B/ME | BKE
B 121 8.3 6.8 5.65
tpd ns
B A 10.2 7.91 71 6.55
ton OE A5 B 1 1 1 10 us
tyis OE A B 393 256 248 248| ns
ta » tia A S TR R ) 2.7 2.7 2.7 26| ns
ts . ke B i H_ETHAIT B I ] 4 2.8 23 19| ns
5.14 FFE4EME © Veea = 2.5V £ 0.2V
EHERE I FUARIE SR T 10 TAR RGNS |, Veea = 2.5V £ 0.2V (BRAEZS A BN )
Veeg=1.8V % Veecg =25V | Vecp=3.3VH Veecg =5V %
% A (HN) Z () 0.15Vv 0.2v 0.3V 0.5V VoA
BME|  BOKME| BUME | BONE | B/ME | ROME | BOME | BOKE
A B 11.8 7.4 5.9 4.8
tpd ns
A 8.5 6.2 54 4.8
ton OE A5 B 1 1 1 1| us
tyis OE A B 400 255 185 170| ns
trA , th A ﬂ%ﬂiﬂ*u?ﬁ%ﬂﬁriﬂ 2.1 2 2 2 ns
te , te B i LT B 7] 4 238 23 18| ns
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5.15 FFE4EME : Veea = 3.3V £ 0.3V
TEHMERE Y HARIE R E T 0 ARV NS |, Veca = 3.3V 0.3V (BRIEB B )

VCCB =18V VCCB =25Vt VCCB =33Vt VCCB =5V+
B/ME| BANE| BAME| BANME| BAME | BONE | BME | BRNE
A B 11.7 7.3 5.6 43
tpd ns
A 8.3 5.7 48 4
ten OE A B 1 1 1 1 us
tais OE AT B 392 255 185 130| ns
tra » tia A iy 1 TR B (1] 1.8 1.8 1.7 18| ns
ts , t B ity 1 b FHF0 R B ) 4 2.8 2.3 19| ns
5.16 T/E%riE
Ta=25C M
Veea
1.2V ] 1.2V \ 1.5V \ 1.8V \ 2.5V ] 2.5V ] 3.3V
- Vv
BH WREAE: ces Bpr
5V | 1.8V | 1.8V | 1.8V | 25V | 5V 31‘(?
BRI | A | gRUME | iR SRME| duHE| RVE
AN |, B ¥ C4Hh 7.8 10 9 8 8 8 9
Cpoa CL=0,f=10MHz ,
B 3 I , A B D4 t=t=1ns, 12 11 11 11 11 11 11 -
_ p
ABCIHIN | B W O OE = Vcca 38.1 28 28 28 29 29 29
Cpas - - (HHERsH)
B i A, A Ui i 25.4 19 18 18 19 21 22
AR | B W 001 001 001 001 001 001 0.01
Cpoa CL=0,f=10MHz ,
B S I , A B % t=t=1ns 001 001 001 001 001 001 o0.01 -
_ p
ABREEIN | B 34 OE =GND 001 001 001 001 001 001 003
Cpa [— : (R )
B s N | A B A 001 001 001 001 o001 o001 004

(1) CPD Z4u M TR A3\ € CMOS ZH 448 4 R H ) 22 BB S T FFERUI A 1 Pp = Cpg (Voc)? + lecVee. ARMA Cpg tHH )
FRERUNE ZHAE S | 25 CMOS IFL5 Cpg 115 B T .
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5.17 B BIKFE

©
=Y
'S

~
-
N

=Y
=)

©
-
[}
A
()
(9]

A port I/O capacitance (pF)
»
I
|
-
n
e
[3,]
e}
B port I/O capacitance (pF)
|
-
n
N
(3]
e}

0 0.5 1 1.5 VCCZ’A (v) 25 3 3.5 4 0 0.5 1 1.5 2 2.\’;/CCSB (V;S.s 4 4.5 5 5.5 6
&l 5-1. A 311 1/0 3| HIKIHZ (Cio) 5 Vecs = 3.3V i | B 5-2. B 3 1 1/0 B EZ (Cio) 5 Veca = 3.3V B
BB (Veea) IBIRZAR ( HIEEJR (Veep) ISR
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6 SHMERFR
o 2% Vcco
50 kQ SJ/’ oo
From Output From Output ° s
Under Test Under Test l
prF 1MQ I 15pF < 50kQ
i i ) i TEST s1
LOAD CIRCUIT FOR MAX DATA RATE, LOAD CIRCUIT FOR trzL/tpLz 2x Voo
PULSE DURATION PROPAGATION ENABLE/DISABLE tocft Open
DELAY OUTPUT RISE AND FALL TIME TIME MEASUREMENT PHZTPZH
MEASUREMENT

Veal
Input 7‘( Veor/2 Veor/2
| ov

tpLH —H H—Pl— tPHL
— ty —P

I I
— 0.9 x Vcco I
Output VCCO/2 ?ﬁ s VCCO/2 | | Vcc|
-0 V°°° Vear'2 Vear'2

| Input
t —’ I‘— b

ov

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES PULSE DURATION

Cy includes probe and jig capacitance.

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

tpLH and tpy are the same as tyq.

Vg is the Vg associated with the input port.

Vcco is the Vg associated with the output port.

All parameters and waveforms are not applicable to all devices.

Bl 6-1. S5 i A L SR T

OGmMmmOOw>
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7 VE4H B

71 iR

TXBO104W %3 2F 2 & e 4032 48 o IS f P I B0 4 47 T8 7 ) FEUE FESP R e o A i T RERS 4252 1 1/O HL RN [
N 1.V % 3.6V, B i L AEWEEZ ) 1/O B ETEREA 1.65V & 5.5V, %88 F Rl il R indse ( ffad ) e
VRO, F T4 m AR S i R . B2 H s ik et CMOS Z Kt . WHHRGESHE , ESH T W
TXS010X /= i

=3
7.2 DIRETTHEE
VecA VecB
F N -~
OE | [~
L
-
Shot
Al % B1
4kQ
»
One
G AN
4kQ \U: OQ
2 channels .
One
A2 &W B2
A | , 4k B
)
s GRS 5
4k “L-L\ |
0
. 1 i .
| 4kQ
Shot L‘
4 kQ f |
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7.3 RetEULEA
7.3.1 2245

TXBO104W Z&tly (15250 77 7.2 ) AN 25 FHZHIME S REHRM A 2 B 5N B 2] A 8RR T 7. £ EFUIRES
T, TXBO104W %0 i 9 a8l 5K OR45 i LT AR T (HBCHF O BSS |, DRI 2 i 2 b i 8G JHaa v AR S [l it 2l
I, bt AKEh A5 AT A AR aR B 2% it 9K .

i PR AR S AT I A BB i 1 B B EURBEWY . E B FHUSIAIE] , RARESTER TR T E PMOS SRR (T,
T3) , AT INTRAG F P 2 B4 . [RIRE 76 R FRVRININ | BRARGSTE A R N IR )8 NMOS @k (T2, T4), M
T R v FELSP I RSP A o i L B 95 T TR A L R S HBEL LN - Veco = 1.2V 2 1.8V I A 70Q |, Veeo = 1.8V &
3.3V A B50Q , Veco=3.3VE BV ANA0Q,

& 7-1. TXBO104W 1/O B G454

7.3.2 A B ER

TXB0O104W HIHLT ||\ 5 Viy BB 7-2 iR ABRIERI1E1T , I3 TXB0104 ¥ 1/O I35 1 1 R 5) 5 i 04
E/D N +2mA.

IIN

Vildk [~ """ e

(Vo VpAk Looooooo L

Bl 7-2. $17 Iy 5 V)y HIZR
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7.3.3 HH 1 BHERFT

TIZBCR ARG PCB A2k K ELHEAT A 40K PCB AiiJi , LG id 2 R BRI R L IER I 4345 (O.S.) fitl
Ko PCB 5 SR E UK LR, DUEAEMT SN AR IR IR /D T AR SRR [A] o 3 AT B ORAE o] S R 3K
Zhas B BURBLYT , MEEE(E 5B, O.8. MBI A RIFL) 10ns ). W] GKEh (4 MBI oK L
WEBRR T RS FRE A]. X TARE HRE TR, 5 58 W B E I AT, PARST R HE .
O E O.S. FREmfIA] , PIEENE ooy FRIRBNHE S AR K LU RE 20 Loyt 8 93 T2 [A) SE L 47 AL . PCB Aii 4%
K RGERLAS AN T TXBO104W fiy th LA | DRI WS Ik A S 3 A, DU 4 O.S. iR . B4
FI o A5 5 IR B AR ) R G .

7.3.4 5 HAZH

TXB0104W EF OE fi A\ , FH Tl O W NIKH - FREZEA S , MITIEE 110 BT &EEA (Hi-Z2). 22
8] (tgis) 7 OFE A8 R H V- S5k S Bl 22 Y (Hi-Z) 2 IR AOREIR o J5 F I 1] (ten) %7 OE A8 Nm P2 )5 , H
J DA 2BV B RS S L AR S AT A )

7.3.5 /0 2685 [ 9 L4057 B JH

TXBO104W & {EIKE) A 70pF HUFA 4. TXBO104W Ff th SR 5 s BAT (K ELR AR B 58 B2 . R Bl R hi e
BELZE MR ZIHARE /O, M HAB W AORFF = T 50kQ , AR A 25 TXBO104W (¥4 tH Ak &8 K A= 5 H

HFEFERE , TXBO104W AT 12C sk b ], EX SN | JFIRIRSh 8% 3% 5 2 WA Bl 1/10. 6T
IXEERFH 3 TI ) TXS01xx 71 B PG g vh [l 24

7.4 FFTHRAE

TXB0104W 2346 Wit ohaeti= - B RMZER . BEAF NS | &5 OE M N EAKET , X&KAE 110 B
TEBHPUIRE . # OE iy N5 N v P s FiZ st .
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8 N FH AL

ik

LA SR 7> B SAE T T ofes |, TI A ORICAER PR e 8tk . T B2 7 B AR DT E & oo
RMEHTHNA. 20 M IS R SR LB, AR RS ThEE.

8.1 MR

TXBO104W T 7£ Fit 1% e i ] o FHT T 8 AN [ 42 1 FE I R 38 AT (0 48 1R B AR G L i oK

B R BE IR

CMOS Z#fith . WFHIFRMGETHM , WS TI ) TXS010X 7 il o # WAET AN N S sl b f B KT

50k Q .
8.2 LRI N

1.8V

1

<L0.1HF

8.2.1 i ER

1.8V
System Controller

Data

[

\AA/

VecA VeeB
OE
TXB0104W

+—>
Al B1 ¢ )
A2 B2 < >
A3 B3 < >
A4 GND B4

Data

3.3V
System

4

] 8-1. JLAY o ] R 2

P IXA BB, SRR 8-1 RIS K.

% 8-1. Wit
®itsK e
A N LT 5 1.1V % 3.6V
Y e o 51 1.65V % 5.5V
8.2.2 I W
BRI EHE L TN ¢
I\ EVEHE

JR I
0.1uF

il FHIEAEBKZ) TXBO104W F3 1 23 1 B i A oR At S N LB T . BERAS A AU IE R sy T, DR 2R 1
N ) Vi BRI E AR AT, A A 250N T4 A 3 1R Ve

i HH) P T Y

i/ TXBO104W 254 IEAE BX A0 K45 F 1) AL Y58 Fl o A e i o PR IS Y B AN DUASE P A B B R o P SR
JUER] , EBEZTUR T 50k Q .

HNER T e by B BH AR Von A1 Voo ST BAR 2 FORMSEANER T A B4 i BAE R R K Von A1 VoL

Vou =Vccx X Rpp + (RPD + 4.5k.Q)

(1)
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VoL =Vcex X 4.5k ~ (RPU + 4.5k.(2) (2)

Hr

* Veex 72 Veea B Vees B4t Sim IR LS

* Rpp AZMEE T $7 H FH 28 A E

* Rpy Z&&MEE L3 H L AIE

« 45kQ THEMIE /0 i 4k Q ERIBEHIH AR 1L

8.2.3 W%

200ns 2.50G5/5s 5 1
B+v32.0000ns 5M points 1.72W | . . . .

&l 8-2. 2.5MHz 1.8V {55 ( &f2 ) 3 3.3V {55 (Bfa ) KR PSR

8.3 HJRAH AL

TXBO104W i1y X 7EAE— Voo KHI (Veeap = OV) IMANHIBT AL 1. St i AE (OE) i\ Fb i ik
i Voca B, 9 H2Y (OE) S AR AT | e ol BT R BELBDIRAS - o 1 o (R th £ b I8 Pl 0160 g
PR , OF HN 3| IbAAUEIE A F RS2 GND , I HLTE Voo M Vocs 2 4RI ELRGE BT — A Al
JELFH o TR BEL 38 1) 55/ P K0 28 1 LR T D 2
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844
8.4.1 T /FHEH

NTRORASAEII AT SEVE | BRI AR 57 UL BV A B ARCAT SR A e AT #R 4

o EHE AT S BRA R, RAlfe5EilT VCCA. VCCB 5l A1 GND 5| ik & 55 itk f 25 28

o A FH A A 2R K R DLRE e B K

* PCB E 5K UARFE R85, AT SO A IR 2 IR/ B AR A RREEIT ] (29 10ns ), AIIHAIAE
0] 52 S5 70 R B ) g A #E BIIC PH 4T

8.4.2 7ijga
_____ (EGEND ';
Polygonal
| D Copper Pour O VIA to Power Plane |
|_‘ ”) VIAto GND Plane (Inner Layer) |
TXB0104W
Bypass 0.1 pF 0.1 uF Bypass
Capacnor = Capacitor
To Controller To System
[z ]as B1[ 13 ]
4_
—
To Controller | 3 |aA2 B2| 12 I To System
— [4 ]as B3| 11 | —
To Controller To System
| 5 |Ad B4| 10 |
4_
—
To Controller | 6 |INC Nc| 9 I To System
7 |GND OE| 8
)
Keep OE low until Vcea and
Vccp are powered up
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9 BRAFF SRS

9.1 B TS FEHE AN

BRSO EOFRE A , T SR ti.com LRSI S OCIER . st @A AT BVR] AR Bl A IS A
o HREMMEAELE | i RTS8k

9.2 T REEIE

TIE2E™ 0 e ipdn & TRIM R EES Yokl | W BB G RO RAY0E . S IiF st 5ey. Bk
G R B A TR B SRS T PSR BT 7 B

VRN A B S AN TR “HERE” SR, XES AR TI HARMVE | I EAR—E B T A 530
TI A8 I 22K

9.3 Hin
TI E2E™ is a trademark of Texas Instruments.
FrA bR A B A E I .
9.4 F A EE
Fr LR (ESD) SR X AN LR LS o AN A (T1) BESGEE 2 00 TR 18 M A B AT A SR AR B o SRS I3~ I A 3
A FIZETRT | 7T 2 PUR R L .

m ESD MR/ NE FEBUNOITERERE , KBS FEE IR REE A 5 R BIBUE |, R BV IEH A2
HOE R AT e 2 BT 5 H R AT R AT

9.5 Rifk
TI RiE# FARERN IR T ARYE BRI AIE o
10 23T 7 53k
VE - LARIARAS 0 SR T B 5 24 B A 1 SRS AN )
AH BIATHRA T
July 2026 * VIR RAT IR

1M U, BEEAATITEE B

AR DU S AU, BRI IS B X5 B R E a T s s . B i, A SATER
HANE X SO BT BT o A7 R EER R PSS AR ROA 15 20 B 2 ) S i
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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 ©)
@ ©)
TXB0104WQRUTRQ1 Active Production UQFN (RUT) | 12 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1UW

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

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

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

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

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

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

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

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 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)
TXB0104WQRUTRQ1 UQFN RUT 12 3000 180.0 8.4 2.0 2.3 0.75 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)
TXB0104WQRUTRQ1 UQFN RUT 12 3000 210.0 185.0 35.0
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PACKAGE OUTLINE
RUTOO012A UQFN - 0.55 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—

0.6
T 04 0.25
0.15

=N
©or

(0.15) 1
I

PIN1ID

OPTIONAL TERMINAL & PIN 1 1D

?

0.55 MAX

ﬂ (0.15) TYP

11

— \
/ o1 i 1% 0-25
PIN 11D 0.15
12x 0-6
0.4

(OPTIONAL)

o 0.1M |Cc|B|A
’ ¢ 0.05 [C

4220310/A 11/2016

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
RUTOO012A UQFN - 0.55 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

SYMM

T 12X (0.7) 12 (R0.05) TYP
1] |

) - i1
12X (0.2) — |

LAND PATTERN EXAMPLE
SCALE:30X

0.05 MAX 0.05 MIN
ALL AROUND ALL AROUND r
4 \\
q | ‘
/
SOLDER MASK—/ METAL METAL UNDER/ \SOLDER MASK

OPENING SOLDER MASK OPENING
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
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NOTES: (continued)

3. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
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EXAMPLE STENCIL DESIGN
RUTOO012A UQFN - 0.55 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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T O
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ch

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE: 30X
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NOTES: (continued)

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