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Co fiﬁ)\ﬂﬁﬁm A A i 1.2V & 3.6V 1.65V £ 5.5V 5 oF
HR LA B 11 1.2V % 3.6V 1.65V % 5.5V 11 14

(1)
@)

Ve #& 54N FUH S 1 BIRHLE .
Veco 754t i 1A % R R I e s o

Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: TXB0104

Submit Document Feedback



https://www.ti.com.cn
https://www.ti.com.cn/product/cn/txb0104?qgpn=txb0104
https://www.ti.com.cn/cn/lit/pdf/ZHCSHJ7
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSHJ7J&partnum=TXB0104
https://www.ti.com.cn/product/cn/txb0104?qgpn=txb0104

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TXB0104
ZHCSHJ7J - APRIL 2006 - REVISED OCTOBER 2020

6.6 B‘]‘F}’»‘Eﬁ b VCCA =12V

To=25°C, Veea = 1.2V

Veecg=1.8V Veeg=2.5V Veecg=3.3V Vceg = 5V
ann ann R B RN R
BEE R 20 20 20 20 Mbps
s I L N 50 50 50 50 ns
6.7 BFFER : Veca = 1.5V £ 0.1V
FEHERE ) SR XA T B ARG IS | Voea = 1.5V 2 0.1V (BRIESH A U] )
VCCB =1.8V VCCB =2.5V VCCB =3.3V VCCB =5V
+0.15V +0.2v +0.3V +0.5V R
w/AME BAE | ®RME O BRKE | BAME O BAXE | ®ME  BAE
pEipr 40 40 40 40 Mbps
b BOREEERE [HRmA 25 25 25 25 ns
6.8 FfFFEK : Voca = 1.8V £0.15V
FEAERE I B SR SR T I AR EEVE W4T, Voca = 1.8V £ 0.15V (BRAESTA BT )
Vceg = 1.8V Veep = 2.5V Vceg = 3.3V Veeg =5V
+0.15V +0.2V +0.3V 05V Ay
B/ME BRAE | BME  BRE | &M BXNE | BME &KRE
BEE R 60 60 60 60 Mbps
v BRI BRSO 17 17 17 17 ns
6.9 B‘]‘F}’»‘Eﬁ b VCCA =25V +0.2V
FEFETE R SR WA T TAR RV A IS |, Veca = 2.5V £ 0.2V (BRAES A )
VCCB =2.5V VCCB =3.3V VCCB =5V
0.2V *0.3V 05V oA
B/ME BAE R/ME BAE R/ME BAE
A E/ Ty 100 100 100 Mbps
o BRI [ SRA 10 10 10 ns
6.10 BfFER : Veca = 3.3V 0.3V
FEFERF IO ORI XA T B ARG N1 | Veea = 3.3V £ 0.3V (BRIESH AU )
Veeg = 3.3V Veecg=5V
+0.3V 05V AL
=/ME = IN i<k B/ME = IN i<k
AR ER 100 100 Mbps
tw Jo R 232 ) 1] LIE/ PN 10 10 ns
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6.11 ﬂ:%%‘ﬁ : VCCA =12V
Ta=25°C, Veea = 1.2V

y Veeg =18V Veeg =25V Veeg=3.3V Vces = 5V
2% WA L:-YiA
BAME HEME BAE| BAME O HEE BRE| BME O BEMA BAME| BOME HEE BAME
Ly 1*3—}@;1@1&5% AZB 6.9 5.7 5.3 55 o
o BZA 74 6.4 6 58
OE #| A 1 1 1 1
R e B 1 1 1 1 be
OE %/ A 18 15 14 14
tais 25 FH I () ns
OE #| B 20 17 16 16
N T s
PR A %ﬂgﬂéﬁu 42 42 42 42 ns
K = *
AN T o
A DN i;ﬂgéﬂu 2.1 15 12 11 ns
L < *
PRt (B NN y
ko) g ( gy TR 0.4 05 0.5 1.4 ns
f*mﬁ@ 20 20 20 20 Mbps

6.12 FF3E45M : Veea = 1.5V £ 0.1V
P I SRR T R T ARV BB AT, Veoa = 1.5V £ 0.0V ( Bk A7 031 )

Vees = 1.8V Vces = 2.5V Vces = 3.3V Veeg =5V
2K R +0.15V +0.2V +0.3V *05V Pfr
w/AME BAE w/ME BAE BAME BAE B/ME BAE

A%ZB 1.4 12.9 1.2 10.1 1.1 10 0.8 9.9

tod FEFE IR I 1] ns
BZ A 0.9 14.2 0.7 12 0.4 "7 0.3 13.7
OE % A 1 1 1 1

ten Jia FH B i) N us
OE #|B 1 1 1 1
OE #| A 59 31 57 25.9 5.6 23 57 22.4

tais  ZEHIT ) ns
OE #| B 54 30.3 4.9 22.8 4.8 20 4.9 19.5

t N LTt A i

A T N 14 5.1 14 5.1 1.4 5.1 14 5.1 ns

o RRER TR 1]

¢ AN LTt B i

o L A | B 0.9 45 0.6 3.2 0.5 2.8 0.4 27 ns

® FRERA T Bt ]

AR (I PN ;
t | S 0.5 0.5 0.5 0.5
SKO) i) | JEIE (7 P ns
T REEE R 40 40 40 40 Mbps
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6.13 FFRHE : Voca = 1.8V £ 0.15V
TEAEFE ) HARE R T 0 TARREEE A , Veca=1.8V £0.15V ( [RIERE U )

VCCB = 18V VCCB = 25V VCCB = 33V VCCB =5 \"
S5 PR +0.15V + 0.2V + 0.3V +0.5V Mpr
B/ME BAE | BME  EBANE BME ®BRANE | ®RAME  BRAKE
t iR |AEB 16 11 1.4 7.7 13 6.8 1.2 6.5
pd N ns
fi] B%A 15 12 1.3 8.4 1 7.6 0.9 7.1
OE %] A 1 1 1 1
ten J& S [A] us
OE #| B 1 1 1 1
‘ OE | A 5.9 31 5.1 213 5 19.3 5 17.4
tais A% FR 8] ns
OE #| B 5.4 30.3 4.4 20.8 42 17.9 43 16.3
¢ BN EFHE [ASRD
o T WA | BT 1 4.2 1.1 4.1 1.1 4.1 1.1 4.1 ns
KA 5 R ]
t N ETFE B
L @A | R 0.9 3.8 0.6 3.2 0.5 238 0.4 2.7 ns
B R R ]
Pt (i vt o A
KO ) gy | BRI 0.5 0.5 0.5 0.5 ns
?‘w’%ﬂ—i 60 60 60 60 Mbps
6.14 JFE4EME : Voca = 2.5V £ 0.2V
CEHEFE I B ARE X TR LAERETERI NN |, Veca = 2.5V £ 0.2V ( [RIEAAE 3 )
Ve = 2.5V £ 0.2V Veeg = 3.3V £ 0.3V Vees = 5V 0.5V
BH SRS ccB ce8 cc® B
w®/AME BAE /ME mNE w®/AME BNE
) FERRAEIR AZB 1.1 6.3 1 5.2 0.9 4.7
pd . ns
i ] BZ A 1.2 6.6 1.1 5.1 0.9 44
~ |oE#A 1 1 1
ten J& st us
OE #| B 1 1 1
OE %/ A 5.1 213 4.6 15.2 4.6 13.2
tais A% R A) ns
OE #| B 4.4 20.8 3.8 16 3.9 13.9
AT |y
Sl
ta ) tia H;:"ﬂ ;_,F*ﬁ; e 0.8 3 0.8 3 0.8 3 ns
NTRERT K e
8]
MALTE g gup
te g A 0.7 26 05 238 0.4 27 ns
O P e
Pt (B
tskooy A1) , % |JEIE A A 0.5 0.5 0.5 ns
H
i?ﬁz% 100 100 100 Mbps
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6.15 }F‘%ﬁ‘ﬁ . VCCA =3.3V+0.3V

TEAEFE ) EHARE R T 1 AR R E LB WA , Veca =3.3V £ 0.3V (RIER AU )

%ﬁ mﬂiﬂ%,ﬁ: VCCB =3.3V+0.3V VCCB =5V 0.5V ﬁﬁ
= 1 )
B/ME BAE B/ME BAE
F PR IR AZB 0.9 4.7 0.8 4
tod : ns
If] B&EA 1 49 0.9 3.8
OE #| A 1 1
ten E%HT”EH us
OE #IB 1 1
OE #| A 4.6 15.2 4.3 121
tais A% FH I 1) ns
OE #IB 3.8 16 34 13.2
BN LT A S
ta, tta T, WIANT | ETFRAD 0.7 2.5 0.7 25 ns
R BF (1] B[]
f N LT B i E
tg, te 8, WANT | EFFA0 0.5 2.1 0.4 2.7 ns
gt T B fA]
Tt (i v e
tsk(o) ) | JHIE [A] 0.5 0.5 ns
iﬂiﬂz}ﬁﬁ 100 100 Mbps
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6.16 TA/E4ME: : Veca =1.2V £ 1.5V, Veeg = 1.5V £ 1.8V

Ta=25°C
y Vecea =12V, Veeg = 1.5V Veea =12V, Veeg = 1.8V | Vgeca =1.5V, Vg = 1.8V
¥ PR Bhr
BME  BAE BANME| BAME  BAME BAE| BME O BEE BKE
A i N
. ;)éf; B 5 L1y 7.8 10 9
" s GL=0 B i LA 12 11 1
f=10MHz A B T
t=t=1ns " pF
) OE = VCCA A f‘ﬁ D%ﬁ)\ , 38.1 28 28
o (HHEER ) |B T '
deB FEBL B DKA)\
Hi 2% LD
A S LT 25.4 19 18
A BRI,
. ?éf_ﬁ( B E L 1H s 0.01 0.01 0.01
pdA iE) -
e C =0 brAmE
H %5 L B i A
f = 10MHz A O 0.01 0.01 0.01
t.=t=1ns — pF
OE = GND A S I
% s 0.01 0.01 0.01
oy (A ) |B MO
deB FERL B l_lﬁ/*)\
2% Ei L PN
A S 1 0.01 0.01 0.01
6.17 I{’Eﬁ‘ﬁ . VCCA =1.8V £ 3.3V , VCCB =1.8V £ 5V
Ta=25°C
Veca=1.8V, Veea =25V, Veoa = 2.5V, Veca=3.3V,
. Vceg = 1.8V Vces = 2.5V Vceg = 5V VCCB =3.3V&E 5V
X RS /) /) BN WA =) L
A A A A
HAME BOAE HAE BAfE BAE WARE BAE
& GizA GizA i Uik
AN
T B 35 8 8 8 °
Cpaa  FEHK C.=0 —
uE f=10MHz BV, 1 1 1 1
t=t=1ns |AdHHIH
T f
OE=Voca A smiiga PF
% (M ERE | g s s 28 29 29 29
Cpae  FEfiK H) Py
2% LT BETPANGN 18 19 21 22
A St U
A BRI
i B i 1 0.01 0.01 0.01 0.01
Cpan  FEHK C.=0 —
B f=10MHz SN 0.01 0.01 0.01 0.01
t=t=1ns |AGGH4IH oF
OE = GND [T
" A RN
Th (M ER | g s s 0.01 0.01 0.01 0.03
Coas  FEHL ) TN
A A 0.01 0.01 0.01 0.04
A St U ’ ' ' '
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6.18 S AUKFHE

-40
—— 25°C (Room Temperature) —
S — 85°C 5

OE Pin Input Capacitance (pF;
w

A Port I/O Capacitance (pF;
w

1 1 -40
—— 25°C (Room Temperature)
— 85°C

0 05 1 1.5 2 25 3 35 4 0 0.5 1 1.5 2 25 3 35 4
Veea (V) Veea (V)

Vees = 3.3V Veeg = 3.3V

& 6-1. OE 5| I3 N\ B2 (C)) S5HIR (Vcca) &l 6-2. A 3 0 1/O 5| BIFTHZ (Cio) 5 HIE (Veca)

12

10

B Port I/O Capacitance (pF)

2 -40
—— 25°C (Room Temperature)
— 85°C

0o o5 1 15 2 25 3 35 4 45 5 55
Vees (V)

VCCA =18V

7 6-3. B ¥ 0 1/0 3] IFIHZ (Cio) 5 IR (Veer)
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7 SHENERE

BRAERA U | 43 0BT A K B B DU RR R A s SRt
* PRR 10MHz

e Zo=50W

* dV/dt = 1V/ns

&
AR 2 R BT A ) T B
ndor Toa ’
—— 15pF 1M

A RIS P A, BRI

B 7-1. BRI R R ) BB R S ]
PR IE IR fay t BT AD T R AU

50 k O Open
From Output

Under Test W\’

——— 15pF 50 k

A SIS R —A | SRR
& 7-2. Jt P AT P e TR R A R e
R 7. 8 AR I ERTTRA B (S HE 7-2)

R S1
tpzL , tpLz 2xVcco
tprz » tpzH T
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Input

Output
t, ! L Vo
r +| |F +| ‘F f
A, Veer 255N DAL Veeo
B.  Vooo f& it FHIHY Voge
C. tpuy M tpy 5 tog —FE.
D. MJIEXLEHH P —A , B E R — IR
&l 7-3. R TAL IR IEIR I [A]
e ‘W K
< >
| |
: : Veal
l
Input Vcc|/ 2 Vcc|/ 2
oV

B 7-4. F R Rk b R 2 ]
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8 E4nit e

8.1 MR

TXB0104 &3 /2 & N Fe 4@ 45 i 5 HP I B vH 9 4 A2 JE 7 1) B WP e e 8% o A\ I I RERS 2 YU I 1.2V &2
3.6V 1 I/0 HJE , T B i M AE#E 32 1.65V % 5.5V Z[E[) /O Wik, ShasfhREmaEN , A R AL G0 %
S (AR ) MRTHE ASEE R I A REFHAESE CMOS iR . IFHITIR(E S WS T
) TXS010X /™ it

b
8.2 IR T HE
Veea Vecs
o V' N
oE | |
| |
One
Shot
) > M :
4 kQ
—t
p One
/\ Shot
4 kQ v%}
2 channels [
One
) Shot
A2 ]/\ 5 &O—'\N\ B2
A3 B3
| 4 kQ
One
Shot %
4 kQ j
One
Shot
A4 i]; {g@_{\M B4
4 kQ
One
Shot D%}
4 kQ :II
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8.3 ke i EA
8.3.1 324y

TXB0104 #AF28H) (15 2B 1&l 8-1 ) AN 207 [ ilE S oRIZHIA A 2 B 5 B 2] A AR5 7. £EELHUIR
AT, BEERE e B 9K Eh 85 R vy i P B T (HBCTE NS , DRI R B A BEE I A BT i shing |, fa
9B &5 W] A AR A Bl A% i 5K .

i SRR AR A BB i L BT ECR RNy AR BT IR, RARSLESE M T PMOS AR ((T1.
T3) , I ANPRA P 2 P e e . [RIRE A2 R RRIRIIA] , SRRRSAEMEM M N IT /S NMOS ik (T2, T4), A
TR PR v PP AR PRSP e o i A S ) ) S R S BTN - Vieco = 1.2V £ 1.8V I8 70Q , Veo = 1.8V &
33V IH50Q , Veco=3.3V 2 5V If 400,

S . | one {H
oo .| 1] shot

K| 8-1. TXB0104 2544 1/0 BTHEHy
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8.3.2 MIAIRFAER

SRR [ 5 VN BRI E 8-2 AR . NHRIER IEAT |, YXah TXB0104 S35 110 Hws 4 it 3K 2 a8 FE 4 4
/0N +2mA.

Vi/dk [~""" """ o

(Vo Vp)dk Loowoooooo i

A. V1 /& TXB0104 ZRAFfNBRE (85N Vee/2) -
B. Vp s2/MHUREN 2 YR B

& 8-2. LA Iy 5 VN Hi£R

8.3.3 I ABIERFIN

TI AR B PCB A5 2K REIAT (FAIRG PCB A% , LU a3t % 20 5406 B 0% 26 TE 0 O.S. ik .
PCB {5 ST K AR 505 , DL S S A AR T R e[ 1 4 0 2 S B 5
GRHSEEEISL , ITTHRAGE S a4t O.S. HBA VI N {RFFL) 10ns WHIAL. 7T RS 195 & S ARAY K v 2t 1
BER e T MR ASHR AT ) 6T 3R A AR, 76 (5 5 5 A WA B IE A IRB 0T , AR R . D
B O.S. FRELI A , DLfEshs ICC. SUBIRENAE /)RR K HOR K Mk R L2 I S BL AP R . PCB Ak
REFIFE BB AR T 8 P RO P % | LR WO IR A M A | DU O.S. PR . MRS, Mihf5 5
R 35 5 LA R G A
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8.3.4 5 FMZH

TXB0104 #3f4HA —AN @ik OE e MK H - P REZEH 281 OE fai N\ , XK A 110 BT &bt (Hi-Z) R
AR I] (tgis) 7 OFE 28 MK HEF S5t Se bl 25 F (HI-Z) Z I A ZER . 5 I TE] (ten) o OE 5| A & H T
ZJa , FH P a2 sy e B AR A mT R TR

8.3.5 110 &% L e Fhr i fH

UEEH T B AESR B B s 70pF (A PEfidk. TXBO0104 &% th K sh % A A IR B IR s 38 . AR By sl T i fl
FEAMBIERZIEAE /0, WIFAE AR = T 50kQ , LABIR A2 5 TXB0104 #5414 3R 3h & & A5+ H

TR |, TXBO104 3 A T 12C St RSN A, fEXSER v, JF IR IR S 3% HEHE WU Bds 110, 4
TIXEERIH | W T TXS01xx R 41 L~ i o v i) 2348

8.4 o

UEas A PR I RERS - R ANAE ] . BRI AR, 15K OE S AN E VR , XKy /0 BT ikt
WZ. 5 OF S A\ BLE A& R 8 bk as -
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9 L AN SEHL

&

PR RLFTR 43 o 145 AR T T1 38R Ya L, T AR ILAERR A e . TI % N5 S
SR IE T IS . 2P BRI , AR R TIRE .

9.1 MAER

TXB0104 5 7T 78’ - 46 3 o TR AE AN [R5 LS RIS AT A A R G HOE Rk K . 8 A RERE i dfEdi
CMOS Z#fith . WFHHFRGE S , 1520 T TXS010X 7= EBUEH KT 50k Q WHE(THME T ik i

FBH
9.2 HAIN
18V _ _ 33V
0.1 uF Veea Vees i 0.1 pF
: ) l
1.8V 33V
System Controller TXBO104 System
Data [* | D .| Data
< > GND < >
N

9.2.1 #ITHER
SFF XN R, S % 9-1 hAIH KIS E. HHIR Veca < Vecss
£ 9-1. &itsH

BitSH A
LG EV SR 1.2V % 3.6V
i th L Y B 1.65V % 5.5V
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9.2.2 FAW IR
B G RE , iEEL TNE
o B\ He [ Y

- KB TXBO104 F31F i & 41 i v R R B 5 Fag N\ RV Tl o BESRAG A R IZ v 1 IR AR A 008 o i \
FH Vige ZERASA AR, SUEL VN TS A ) VL.

o i HEL R S

- A5 FHY L A R 50 1 28 A P U A s B L PR S L

- ANV FANES F R R R R R AUER |, U E L AUR T 50k Q .
o AMEEN R e b BE BRI Von 1 VorL. (R U A O SELAMES R RAn Ehr L BEAE A N8 Vou M1 Vo .
Von = Vcex X Rpp / (Rpp + 4.5k Q)

VoL = Veox ® 4.5kQ / (Rpy + 4.5k Q)

Hrp

* Veeox & Veea 3 Veeg % H it 1 HLYE A

* Rpp #2418~ i FLBH VI E

* Rpy A4MH L H7 i FH 118

* 4.5k Q THEIIRZ 1/0 Lk 4k Q H X FLBH I AR

9.2.3 PLAHIZR

200ns 2.50G5/5 5 1
B+v32.0000ns 5M points 1.72v [ . . .

&l 9-1. 2.5MHz 155 ) B8 i ¥
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10 FEJEARSCE

BATHIE] , BOR Vooa B84 /NT45T Veep. R LB FFHIA] , Voca KT5ET Voo Aafidhdi | BT — IR

AL et . IR B S S AT — Voo %M (Vecas = OV) B2 AT i ot 11 . S A g (OE) SN H

PRI Vooa iR, T H 2 (OE) M A AR | Bt i B T = B HUIRAS o O 7 D dan £ A s

R @ PP UIRES |, OF a5 L At i — A TR #42 GND |, I HAE Veea Ml Ve 78R HARE AT

— B ANBEME FH o 0T T oz H B 2 A AR /ML R BIR B0 25 Y L AL B R DDA E

M MR

1.1 77 A 48

N T ARG B AT ST |, AR IR DU 8 L IR R B AR AT SR AT e FiE AT 1A

o N TR 2 AR, LAUE BRI AT KL .

* PCB G S M KE VAR R, DUIART SO B IR IR /N T AR FF S |) (29 10ns ), AT R AT
0] S S 2 5 SR 50 25 AL R 18 B FEL A7

11.2 A Ja

LEGEND

|
| D ggggg?glour O VIA to Power Plane
|

L (”) VIAto GND Plane (Inner Layer)

TXB0104PWR
Bypass 0.1 uF 0.1 uF Bypass
Capacitor l_EII Vooa v E_' Capacitor
- ccB -
4_
To Controller |: To System
2 |A1 B1| 13 |
4— .
To Controller IZ A2 B2 zl To System
+— | 4 |A3 B3| 11 I
To Controller To System
| 5 |A4 B4| 10 I
«— —
To Controller | 6 |NC Nel| 9 I To System
7 |GND OE| 8
f:)
Keep OE low until V¢ea and
Vces are powered up
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12 S SRS S Hr
12.1 BBCORE EFEA

BRSO ERNE R | 75 P ti.com ERIEE M. w2760 ZHr AT, RV AT ARG f B
B, ARELNHEMGER | HEREM BT SO R A BT T R id xR,

12.2 SRR

TIE2E™ CH IR TRMMEES R R | Wl HENLT FIREIE ., 2 IiE@s Mt 8. SRNAR
BRI ) T SRS T D R B

BERERN A R TTIRE “HRRE” L. X BN R IEAMIER T HARME | I AR TI I A 555
T (ISR -

12.3 Hitr
BGA MICROSTAR JUNIOR™ is a trademark of Texas Instruments.
TI E2E™ is a trademark of Texas Instruments.

P A RAR I N H % B A & I 7
12.4 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.

“ \ 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.

12.5 RiER
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MECHANICAL DATA

YZT (R—XBGA—N12) (CUSTOM) DIE—SIZE BALL GRID ARRAY

<—E _.!‘_

—+—=t

a@@-‘

N
®
D
)

1 2 3
Ball A3 Index Area Bottom View
12x @92

0,21

% 0,015 @®[c[alg]

O,SZIMux . [x][0,05]c]
FEEL OO o =t S
ol B

D: Max = 1.89 mm, Min= 183 mm

E: Max= 139 mm, Min = 1.33 mm

4205418-6/H 05/13

NOTES: A, All Iinear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—1994.

B. This drawing is subject to change without notice.
C. NoncFree™ package configuration.

NanoFree Is a trademark of Texas Instruments.
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PACKAGING INFORMATION

ples

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)

TXB0104D ACTIVE SOIC D 14 50 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 TXB0104
TXB0104DG4 ACTIVE SOIC D 14 50 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 TXB0104
TXB0104DR ACTIVE SOIC D 14 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 TXB0104
TXB0104DRG4 ACTIVE SoIC D 14 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 TXB0104
TXB0104NMNR ACTIVE NFBGA NMN 12 2500 RoHS & Green SNAGCU Level-2-260C-1 YEAR -40 to 85 2AQW
TXB0104PWR ACTIVE TSSOP PW 14 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 YEO04
TXB0104PWRG4 ACTIVE TSSOP PW 14 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 YEO4
TXB0104RGYR ACTIVE VQFN RGY 14 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 85 YEO04
TXB0104RGYRG4 ACTIVE VQFN RGY 14 3000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 85 YEO4
TXB0104RUTR ACTIVE UQFN RUT 12 3000 RoHS & Green NIPDAUAG Level-1-260C-UNLIM -40 to 85 (2KR, 2KV)
TXBO104YZTR ACTIVE DSBGA YZT 12 3000 RoHS & Green SNAGCU Level-1-260C-UNLIM -40 to 85 2K

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "ROHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

Addendum-Page 1
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® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

® | ead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer: The information provided on this page represents Tl'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.
OTHER QUALIFIED VERSIONS OF TXB0104 :

o Automotive : TXB0104-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
LR ey R g T
o| |e e 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 OO 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)

TXB0104DR SolIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
TXB0104NMNR NFBGA NMN 12 2500 180.0 8.4 2.3 2.8 1.15 4.0 8.0 Q2
TXB0104PWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
TXB0104RGYR VQFN RGY 14 3000 330.0 12.4 3.75 | 3.75 | 1.15 8.0 12.0 Q1
TXB0104RUTR UQFN RUT 12 3000 180.0 9.5 1.9 2.2 0.7 4.0 8.0 Q1
TXB0104RUTR UQFN RUT 12 3000 180.0 8.4 1.95 2.3 0.75 4.0 8.0 Q1
TXB0104YZTR DSBGA YZT 12 3000 180.0 8.4 149 | 1.99 | 0.75 4.0 8.0 Q2
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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)
TXB0104DR SOIC D 14 2500 356.0 356.0 35.0
TXB0104NMNR NFBGA NMN 12 2500 210.0 185.0 35.0
TXB0104PWR TSSOP PW 14 2000 356.0 356.0 35.0
TXB0104RGYR VQFN RGY 14 3000 356.0 356.0 35.0
TXB0104RUTR UQFN RUT 12 3000 189.0 185.0 36.0
TXB0104RUTR UQFN RUT 12 3000 202.0 201.0 28.0
TXB0104YZTR DSBGA YZT 12 3000 182.0 182.0 20.0
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TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
> width
v
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
TXB0104D D SOIC 14 50 506.6 8 3940 4.32
TXB0104DG4 D SOIC 14 50 506.6 8 3940 4.32
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MECHANICAL DATA

RGY (S—PVQFN—N14) PLASTIC QUAD FLATPACK NO—-LEAD
3,65
‘ 3,35 a
13 | 9
|
14 ‘ 8

B % ] 3,65
\ 3,35
1

Pin 1 Index Area /

Top and Bottom 2 6

A

~

¢ 0,20 Nominal

1,00 Lead Frame
a4 ? Seating Plane

0,00
Seating Height

0,50

) U‘JU r fwo,zo
PUULD

1
THERMIAL PAD
e -y
|
SIZE AND| SHAPE
[@ T " "SHOWN ON SEPRATE SHEET |

"WQLJCH

nnnnn Lus

0,18
o 0,10@]c[A]B]
0,05@|C
Bottom View 4203539-2/1 06/2011

A. Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.

B. This drawing is subject to change without notice.

C. QFN (Quad Flatpack No-Lead) package configuration.

D. The package thermal pad must be soldered to the board for thermal and mechanical performance.

E. See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.
ﬁ Pin 1 identifiers are located on both top and bottom of the package and within the zone indicated.

The Pin 1 identifiers are either a molded, marked, or metal feature.
G. Package complies to JEDEC MO-241 variation BA.

{5‘ TExAs
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THERMAL PAD MECHANICAL DATA

RGY (S—PVQFN—N14) PLASTIC QUAD FLATPACK NO—-LEAD

THERMAL INFORMATION

This package incorporates an exposed thermal pad that is designed to be attached directly to an external
heatsink. The thermal pad must be soldered directly to the printed circuit board (PCB). After soldering, the

PCB can be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively, can be
attached to a special heatsink structure designed into the PCB. This design optimizes the heat transfer from the

integrated circuit (IC).

For information on the Quad Flatpack No—Lead (QFN) package and its advantages, refer to Application Report,
QFN/SON PCB Attachment, Texas Instruments Literature No. SLUA271. This document is available at www.ti.com.

The exposed thermal pad dimensions for this package are shown in the following illustration.

/—Exposed Thermal Pad

6
U
"/C7

T 1D
2,05+0,10 +
] 14D 8
13[1 NS ﬂg
< »—2,05%0,10

Bottom View

Exposed Thermal Pad Dimensions

4206353-2/P 03/14

NOTE: All linear dimensions are in millimeters
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LAND PATTERN DATA

RGY (S—PVQFN—N14)

PLASTIC QUAD FLATPACK NO—-LEAD

Example Stencil Design

0.125mm Stencil Thickness
(Note E)

Example Board Layout
em—— 425

4,30

JUDUU

U]

(G
lﬁ
=
=
o

oo || =] |0z

!
]
] N
.I N

i Non Solder Mask ‘\\

Defined Pad
Example

Solder Mask Opening
(Note F)

e —a

Example
Pad Geometry
/ (Note C)

—Y so-l-.- * —1

I

8x0,50 _._l_l.__ ——-I |—<— 0,23 x 14 PL.

647 solder coverage by printed

\\

]

i

0,80 x 14 PL.

area on center thermal pad

Example Via Layout Design
may vary depending on constraints
(Note D, F)

N 1,00

N

} —1,68

\

0,07 /

\ All Around y,

4208122-2/P 03/14

NOTES: A

oow

All linear dimensions are in millimeters.
This drawing is subject to change without notice.

Publication IPC-7351 is recommended for alternate designs.
This package is designed to be soldered to a thermal pad on the board. Refer to Application Note, Quad Flat—Pack

QFN/SON PCB Attachment, Texas Instruments Literature No. SLUA271, and also the Product Data Sheets

for specific thermal information, via requirements, and recommended board layout.

These documents are available at www.ti.com <http: //www.ti.com>.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
Refer to IPC 7525 for stencil design considerations.

contact their board assembly site for stencil design recommendations.
Customers should contact their board fabrication site for minimum solder mask web tolerances between signal pads.
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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
(PREFERRED)

SOLDER MASK DETAILS

4220310/A 11/2016

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

SYMM

r 12X(0.7) (RO.05) TYP
1] |
— @/
|
|

12X (0.2) —
T O
SYMM ‘
e

ch

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE: 30X

4220310/A 11/2016

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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MECHANICAL DATA

D (R—PDSO—G14)

PLASTIC SMALL QUTLINE

0.344 (8,75)
‘ 0.337 (8,55)
@
14 W 8
0.244 (6,20)
0.228 (5,80)
i < - - T 0157 (4,00)
\ 0.150 (3,80) A
| |
sl R s R
1 7
Pin 1 0.020 (0,51)
Index Area 0.050 (1,27) m
[-6-]0.010 (0,25) @]
/ \ A\ \
v R v \ J \ ; / k
0.010 ( \ e
— 0.069 (1,75) Max 0.004 (0.10) 004
0010 (0.25) / ﬁ
0.005 (0,15)1 )/
/ | \
. 1 ‘ //\ | []0.004 (0,10)
Gauge Plane - !
%D — x Seating Plane
0.010 (0,25) 0-8" N L7
~_| . __—
0.050 (1,27)
0.016 (0,40)
4040047-5/M  06/11

NOTES: All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

not exceed 0.006 (0,15) each side.
Body width does not include interlead flash.
Reference JEDEC MS—012 variation AB.

.

Body length does not include mold flash, protrusions, or gate burrs.

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0.017 (0,43) each side.
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LAND PATTERN DATA

D (R—PDSO—G14)

PLASTIC SMALL OUTLINE

Sten(cil Openings

ExampItENIz(tJ;Jrg)Layout Note D
——  ~—12x1,27 —= =—14x0,55
‘ ‘ ‘ — 12427
AN NEEN 14%1 50 AN
uuguuy * oottt r
5,40 5,40
TN,
monnnon \ NAn A AAn \
\uauudn U0ttt otd
\“//
Example

Non Soldermask Defined Pad

Example
Pad Geometry
(See Note C)

.'/ \ Example
.‘ * / Solder Mask Opening
' ' (See Note E)
\ =007 /
\ All Around /

\. /

\\ /,
. -
N~ - —
4211283-3/E 08/12
NOTES:  A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for alternate designs.

D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should

contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.
E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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MECHANICAL DATA

PW (R—PDSO—G14)

PLASTIC SMALL OUTLINE

omg o -
— 075
4§ 0,50
| | = |
vy L i Seating Plane # J_\ /_L
0,15 N
L 1,20 MAX 00E O,WO

4040064-3/G 02/

NOTES: A
B.

E.

Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.
This drawing is subject to change without notice.

Body length does not include mold flash, protrusions, or gate burrs.
not exceed 0,15 each side.

Body width does not include interlead flash.

Falls within JEDEC MO-183

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0,25 each side.
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NMNOO12A

PACKAGE OUTLINE
NFBGA - 1 mm max height

PLASTIC BALL GRID ARRAY

N
ro

BALL A1 CORNER —

=N
oo

1 MAX —

0.25
0

N
©

AN =t T SEATING PLANE

=—{A5TYP — === (0.5) TYP

(]oos|c]

b oo ]

¢

Aﬁ} O
[og[rvp ?l O\\ 12x @ 935

SYMM

0.25

@0.15M|C|A|B
¢ @0.05M | C °

4225768/A 03/2020

NanoFree is a trademark of Texas Instruments.

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

This drawing is subject to change without notice.
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EXAMPLE BOARD LAYOUT
NMNOO12A NFBGA - 1 mm max height
PLASTIC BALL GRID ARRAY

(0.5) TYP —f=—f

%é}@o

o bib-016 070

|
O\ 12X (@0.25)

|

\
SYMM
¢

LAND PATTERN EXAMPLE
SCALE: 20X

0.05 MAX 0.05 MIN
ALL AROUND METAL UNDER
A AROORD EXPOSED SOLDER MASK
/ METAL
(@ 0.25)
\ 2 0.25) EXPOSED —/ \ SOLDER MASK
SOLDER MASK

METAL METAL OPENING
OPENING
NON- SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS
NOT TO SCALE

4225768/A 03/2020

NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints. Refer to Texas Instruments
Literature number SNVA009 (www.ti.com/lit/snva009).
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NMNOO12A

EXAMPLE STENCIL DESIGN
NFBGA - 1 mm max height

PLASTIC BALL GRID ARRAY

(0.5) TYP —t=—f

@ ﬁ ale
l B SYMM
(0.5) TYP . .'77(R005TYP
0 00 O -/

|
|
\
SYMM L 12X (1J0.25)
¢

SOLDER PASTE EXAMPLE
BASED ON 0.100 mm THICK STENCIL
SCALE: 20X

4225768/A 03/2020

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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MECHANICAL DATA

YZT (R—XBGA—N12) (CUSTOM) DIE—-SIZE BALL GRID ARRAY

——— E B
- [@5] -

4 - 1 _ L —L 1,50
[l
5| D D &
;
o © @
I
\ 1 2 3
Ball A3 Index Area Bottom View
12X ¢%’%

[$]@ 0,015 ®|c|[A[B]

0,625 Max ¢ E

T Seating Plan
D: Max = 1.89 mm, Min = 1.83 mm
E: Max = 1.39 mm, Min = 1.33 mm

4205418-6/H 05/13

NOTES:  A. All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—1994.
B. This drawing is subject to change without notice.
C. Nanofree™ package configuration.

NanoFree is a trademark of Texas Instruments.
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