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IR oo 1 5.22 TAEHFME : Voga = 1.2V & 1.5V, Vgeg = 1.5V

2 R e 1 e U YOO 15

BB e 1 5.23 TAEH5ME : Voea = 1.8V £ 3.3V, Ve = 1.8V

A T R BAITIBE ..o 3 ZE BV e 15

L - OO 5 5.24 HIARVEENE oo 16
R Y N [ DT SRR < L= = ST 17
B2ESD 252 oo 5 TRV e 19
5.3 UGB AT 25 oo 6 TAREIR oo 19
5.4 BEREIE B e 6 72 NEETTHER oo 19
5.5 BLAKEE (BQADYY ). 7 T3EFMEVEI oo, 20
5.6 AR (HAMELE ) oo 8 7.4 ZRAEDHREIR 22
5.7 FER VA= 1.2 Ve 9 BRI ..o 23
58 B FER 1 Voca=1.5V 201V 9 T A2 = SRR 23
59 R FER 1 Voca=1.8V 2015V 9 T L 2 B 23
510 FFZER 1 Veca =25V £0.2Vo e T W= - = =4 OO 25
511 IFFER : Voca=3.3V20.3Veeeccee LT [ 7 TR 25
5.12 JFo45E : Veca = 1.2V (BQADYY)....coveceeeee. 10 LT W ) ¥ T2 7 =1 2 OO 25
5.13 FFoehitE - Voca = 1.2V ( HAtEEE ) 10 10.2 A5 JRZRIT] e 25
5.14 JF B © Veea = 1.5V £ 0.1V (BQA/DYY)............ 11 R o 1y v S 26
5.15 JF b5 - Voea = 1.5V £ 0.1V ( Hifthdsb3 ) ... (IR IR e L 5 1 26
5.16 JF o451 : Voca = 1.8V £ 0.15V (BQA/DYY).......... 12 .2 SRR e 26
517 JF B - Voca = 1.8V £ 0.15V ( Hifthdsf# ) ... 113 B ettt en s 26
5.18 JF R4 : Voca = 2.5V £ 0.2V (BQA/DYY)............ 13 1.4 BB e 26
5.19 JFRHFIE : Voca = 2.5V £ 0.2V ( Hiflidfs ) ... 5 RIEE oo 26
5.20 JFRAEE - Voea = 3.3V £ 0.3V (BQA/DYY)............ 14 (PR AL T S 27
5.21 JF b5 © Voca = 3.3V £ 0.3V ( Hithdsf# ) ... 14 A3HUMR. BERTAITIER e 27
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5.1 2% B RKBUEE
18 AR T 0 TR (B A ) O

BME BocE AL
ML | Veoea -0.5 4.6 v
HIEHE |, Vecs -0.5 6.5
A st -0.5 4.6
HAIE | V, , v
B i I -0.5 6.5
N . IR, ) A st -0.5 4.6
JEMBNE AL T E BB RS R | Vo - \
B i I -0.5 6.5
o N AjﬁJﬁD -0.5 VCCA+O'5
L BT — 4k T B U RS L, Vo @ - Y
B i I -0.5 Veeg + 0.5
SN IR , Ik V<0 -50 mA
T HRLI lok Vo <0 -50 mA
SR HIR o -50 50 mA
it Vecas Vecs B GND HIHESEHLA -100 100 mA
ZiREE Ty 150 °C
AR IR | Tyg -65 150 °C

(1) BRI ZEXT R AHE (T T S R T RE 20 88 A IE UK AR . X6 HH R EA SR RV BEAE |, FRAFRIOR SR S R DA
£ 77 5.3 LASMEMT HAMB 2 A R BERS IEFABAT o AN 1Ak T 200 B R AUE 2% 1 T W A 2 e 34 O P 54
(2) BUEBATHAFRPREM T Veca M Vees IME.
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VEesp) R KV
7o HLASERIR (CDM) |, %4 JEDEC #iit JESD22-C101?) A 1.5
R AR (CDM) , 454 JEDEC #i3ti JESD22-C101( B i M +1.5
(1) JEDEC 3(#4 JEP155 5t : 500V HBM I fEMs /e britk ESD 2 HIRFE N %4457
(2) JEDEC 3(#%4 JEP157 g5t : 250V CDM i RE#STEFR#E ESD = HilIRAE T L4477,
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5.3 BB &M
78 E AR RAAE T ARG R i (AR A w ) (1)@
/ME BNE L:<VivA
Veea HUJEHLE 1.2 3.6 v
Vees HLREHLE 1.65 55
i&ﬁ VCCA =1.2V £ 3.6V , (3)
N N |Voeg = 1.65V & 5.5V Ve x 065 Ve
ViH e FEP N LR v S 12V E 36V \%
ccA— I. . y
OF  |Vees = 1.65V % 5.5V Veea x 0.65 5.5
¥iE  |Veca=1.2V E 55V, o
MIN |Voos = 1.65V % 5.5V 0 Voe x 0.35
ViL  REPHINEE Ve 212V F 36V \Y
cca=1.2V £ 3.6V,
OF  |Vees = 1.65V % 5.5V 0 Veea x 0.35
. s VCCA =1.2V % 3.6V ,
HEET— AT e = 1.65V % 55V 0 3.6
Vo AT mBHPTEk T RS v 12V %306V \Y;
i S 1) FRLE s cea=1. 6V,
BT\ Cog = 1.65V % 5.5V 0 55
AT [Voga = 1.2V % 3.6V, 40
N |Vecg = 1.65V & 5.5V
AV %)\%ﬁ g ns/V
Av  FAE R B i1 Veeg = 1.65V % 3.6V 40
" VCCA =12V £ 3.6V
LN Veep = 4.5V & 5.5V 30
Ta R X AR R - 40 85 °C
(1) RAEFAEGE /0 XTHT A A B WX BRFFAH EPIRAS |, BIEAL T Ve 38 GND.
(2)  Veea BIVNTEEET Ve , HFHAREIT 3.6V.
(3) Voo =258 N b T AH < (1 FLJE LS .
5.4 HEREE R
TXB0104
_ D GXUizZX | PW RGY RUT YZT NMN BQA DYY
HARO) U @ o,
14318 | 125180 | 14308 | 14300 | 12308 | 12308 | 12300 | 14310 | 1438
Roua |G & IRIEHGE 90.7 127.1 121.0 52.8 119.8 89.2 134.3 771 165.0
JRC(S ) ZEFHTE (TR ) HABH 50.5 928 50.0 67.7 42.6 0.9 90.7 80.7 87.5
top.
Rous | 454l B i ABH 454 62.2 62.8 28.9 525 14.4 88.4 46.9 832 | og
DT | G TR S % 14.7 2.3 6.4 26 07 3.0 43 6.1 93 | W
Dyg | £EES BRI B 45.1 62.2 62.2 29.0 52.3 14.4 89.3 46.8 83.1
Ro agsanam (e ) 2 — — — — — — — 23.3 -
JC(bot)
(1) AREFHFHIERIEZER |, SR IC HELAEF NRRE .
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5.5 S K5E (BQA/DYY)

£ EHARE KGR T R BOS AT IR FEVE I N IS ( BRAESA ] )

Ta=25°C -40°C % 85°C
S @) TR 2% Vcea Vees §:2 3
B RmE P mAE P
T A S 1.2v 11
VoHA lon=-20 1 A \%
HLE oH 1.4V % 3.6V Voea - 04
un A 1.2V 0.3
Vv G AR | oA V
OLA g ot 1.4V % 3.6V 0.4
Vors EE B || =20 nA 1.65V % 5.5V Vees - 04 v
P "
Vois g; B || =20uA 1.65V % 5.5V 04| Vv
. OE :
o R Vi = Vo 5 GND 1.2V % 3.6V 1,65V % 5.5V -1 1 2 2| uA
A
‘ ‘ V, 5 Vg = 0V % 3.6V oV 0V % 5.5V -1 1 -2 2
loff  REIRA IR YT LA
Yifg .
ViV =ovassy | OVE3ISY ov -1 1 2 2
= LR A d l B
loz EE&?@%”&“ g?_%ﬁg’ 1.2V % 3.6V 1.65V % 5.5V -1 1 2 2| uA
{JIL -
1.2V 1.65V £ 5.5V 0.4
= al 1.4V % 3.6V 1.65V £ 5.5V 5
ICCA VCCA tﬂ{)ﬁ tﬁ/}ﬁ Yl _ ?)/CC| jj GND uA
o~ 3.6V ov 2.5
ov 5.5V -2
1.2V 1.65V £ 5.5V 3.4
= B 1.4V & 3.6V 1.65V £ 5.5V 5
lcce Vecp HURHLTR IV' _ XCC' = GND LA
o= 3.6V ov -2
ov 5.5V 2
| + N N V, = V¢ B GND 1.2V 1.65V £ 5.5V 3.5
10oA* gy pergyg | V12 Yoo 2K G WA
ccB o= 1.4V & 3.6V 1.65V £ 5.5V 10
FEAEET N V) =V 3 GND 1.2V 1.65V Z 5.5V 0.4
lccza K&, Veea  |lo=0, LA
HL R FL 37 OE = GND 1.4V % 3.6V 1.65V % 5.5V 5
[l V) = Vee 5 GND | 1.2V 1.65V % 5.5V 33
lccze WA, Vg lo=0, LA
H LI ? OE = GND 1.4V % 3.6V 1.65V % 5.5V 5
G HIAEE OE 1.2V % 3.6V 1.65V % 5.5V 3 6.5 pF
c wFL Rl A it H 1.2V £ 3.6V 1.65V £ 5.5V 5 6 .
. A2 - o
0 A B 1.2V % 3.6V 1.65V % 5.5V 11 14
(1) Vo) /255N A DS IR B .
(2) Vo A2 Lt TR C [ F s HUE .
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5.6 HLASFME ( HAths 3 )
1E HARIE RS T BSOS AT IR TG B IS ( BRIEA A UL )
Ta = 25°C -40°C % 85°C
2H() @) TR AR Veea Vees Bpr
BME mmvE N gam BA
1B 1B
WA R 1.2v 1.1
vV lop=-20 1 A Y,
OHA iy e OH 1.4V % 3.6V Vcea - 0.4
B A BRI 1.2v 0.3
VOLA | =200 A \
HiR o 1.4V % 3.6V 04
g7 A
Vors é_g ; Bt || =20uA 1.65V & 5.5V Voes - 04 v
i A B i
vV, loL =201 A 1.65V % 5.5V 04| V
OLB W oL B
Iy 3 AR OE: . 1.2V % 3.6V 1.65V % 5.5V -1 1 -2 2| nA
ey Vi = Ve 8 GND : ' ' '
A
. v 5 5, - -
‘ Vi 5 Vo = OV 2 3.6V 0 0V % 5.5V 1 1 2 2
lor KR A
iy .
. v - -
Vi, 5 Vg = OV & 5.5V oV % 3.6V 0 1 1 2 2
FEHPURE |ABUB U ¢ ) )
loz i OF = GND 1.2V % 3.6V 1.65V % 5.5V 1 1 2 2| A
1.2V 1.65V & 5.5V 0.06
o = g 1.4V % 3.6V 1.65V % 5.5V
lcca Veea ZER/ RN IVI _ ?)/CCI 2 GND nA
0= 3.6V oV
ov 5.5V 2
1.2v 1.65V % 5.5V 3.4
= = 1.4V % 3.6V 1.65V % 5.5V 5
lcce Veep FEIE IR IVI _ (\)/CC| 2 GND A
0= 3.6V ov 2
Y, 5.5V 2
lcca+ . N = Ak 1.2V 1.65V % 5.5V 35
100A* g ey (V12 Yoo S OND WA
ccB 0= 1.4V % 3.6V 1.65V % 5.5V 10
e V, = Vgg 8 GND 1.2V 1.65V % 5.5V 0.05
lccza W&, Veea  [10=0, LA
F L7 OE = GND 1.4V % 3.6V 1.65V % 5.5V 5
e V= V¢e B GND 1.2V 1.65V & 5.5V 3.3
lccze &, Veeg  [lo=0, LA
HL R FL 37 OE = GND 1.4V £ 3.6V 1.65V % 5.5V 5
Ci LIPNGER OE 1.2V % 3.6V 1.65V % 5.5V 3 pF
Co ﬁﬁ]\é'ﬂﬁﬁﬁ M A i [ 1.2V & 3.6V 1.65V £ 5.5V 5 6 oF
G B M 1.2V & 3.6V 1.65V % 5.5V 11 14
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5.7 B‘]‘F}’»‘Eﬁ b VCCA =12V

To=25°C, Veea = 1.2V

Veecg =18V Veecg =25V Veeg =3.3V Vceg = 5V
o ¥ (Y Y [Y P Y[YEY
B R 20 20 20 20 Mbps
s e N 50 50 50 50 ns
5.8 Bt FER : Veea = 1.5V £ 0.1V
FEHMERE (0 B AR R AF N 10 TARR B A IS, Veea = 1.5V £ 0.4V (BRAES A U] )
VCCB =1.8V VCCB =2.5V VCCB =3.3V VCCB =5V
+0.15V 1 0.2v 0.3V 05V Hfr
B/ME BAE | BME  BKXE | BUME O BKE | BAME BAE
LG LS 40 40 40 40 Mbps
tw Jik e Rp LI (] ‘ HAmHmA 25 25 25 25 ns
5.9 B FFER : Veea = 1.8V % 0.15V
FEHERE IR 2RI KR T B0 TARIR VG N NS | Veca = 1.8V £ 015V ( BRAEA AU )
VCCB =1.8V VCCB =2.5V VCCB =3.3V VCCB =5V
+0.15V 0.2V 0.3V 0.5V Mfr
B/ME BAE | B/ME BKE | BME O BKNE | BME BRE
LG/ TL S 60 60 60 60 Mbps
b BKERRRER | BORRA 17 17 17 17 ns
5.10 FFFER : Voca = 2.5V £ 0.2V
FEFERF IO SR XU T B ARG N IS | Veea = 2.5V £ 0.2V ( BRIES A BT )
VCCB =2.5V VCCB =3.3V VCCB =5V
0.2V 0.3V 0.5V Mgy
B/ME BAE B/ME BAE BME BRE
K g 100 100 100 Mbps
o BRI [ SRA 10 10 10 ns
5.11 BfFFER : Veea = 3.3V £ 0.3V
FEHERE ) B PRI R F R B TARIR BEVS A TS, Ve = 3.3V £ 0.3V (BRAESH AU )
VCCB =3.3V VCCB =5V
+0.3V 0.5V £
B/ME BKRIE BME BAHE
EAE/TpT e 100 100 Mbps
tw kst 5 282 ] EEITLTN 10 10 ns
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5.12 FFR4GE 1 Veca = 1.2V (BQA/DYY)
Ta=25°C, Vgea = 1.2V

. VCCB =1.8V VCCB =2.5V VCCB =3.3V Vccg =5V
¥ WREH L Vive
B/ME MAUE BONE | RAME O MEBE BAE| BAME  EME BRAE| BAME HBEUE BKE
- A% B 6.9 5.7 5.3 5.5
o | TEEIERE s
IF] BZA 74 6.4 6 538
OE ¥/ A 1 1 1 1
ten Ji& F B[] us
OE I B 1 1 1 1
OE % A 392 392 392 392
tais A% R B[R] ns
OE %I B 392 392 392 392
A LT+ T
:”* ©OmflE A ‘\}E;éﬂﬁ 42 42 42 4.2 ns
N T
N e
:fB LT YN i;ﬁ;sjéﬂ H 2.1 15 1.2 1.1 ns
B R ]
Pt (B e e
50 gy ( gy | AR 0.4 05 0.5 14 ns
iﬁﬁ*ﬁﬁ 20 20 20 20 Mbps

5.13 FFE4EM: : Voca = 1.2V ( HiAhdd3s )

TA =25°C , VCCA =1.2V

. VCCB =1.8V VCCB =2.5V VCCB =3.3V VCCB =5V
S8 WREAE Hfr
sME HBUE BAE| mAME O ARE BRNE| RME O AZE RAE| RAME AZE RRE
; PR AR A%ZB 6.9 5.7 5.3 5.5
| ns
M BEA 7.4 6.4 6 5.8
OE #| A 1 1 1 1
ten J P[] us
OE #| B 1 1 1 1
OE #| A 18 15 14 14
tais  ZEFHES A ns
OE #| B 20 17 16 16
WA LT s
I;: TR N %ﬁg;é’tﬁ” 42 42 42 42 ns
R BT i] i
WA LT s
b8 gy g |BUEELLTEA 2.1 15 12 1.4 ns
ts TR T B ]
tsk(0) IEJE@)I ( 2% W JEIE (A A 04 0.5 0.5 1.4 ns
i‘*ﬁ*’m 20 20 20 20 Mbps
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5.14 FF K454 Veea = 1.5V £ 0.1V (BQA/DYY)
TEAEFE ) EHARE R T 1 TARRE LB WA , Veca=1.5V £ 0.1V (RIER A UL )

VCCB =1.8V VCCB =2.5V VCCB =3.3V VCCB =5V
5% R +0.15V +0.2V +0.3V + 0.5V oA
B/ME BAE B/ME BAHE BAMA BAHE B/ME BAE
A%ZB 1.4 12.9 1.2 10.1 1.1 10 0.8 9.9
tpa AR HE R B[] ns
BEA 0.9 14.2 0.7 12 04 1".7 0.3 13.7
OE #| A 1 1 1 1
ten J& F B 1] us
OE #| B 1 1 1 1
OE #| A 278 390 236 305 236 305 236 305
tois ARSI ns
OE #| B 278 390 236 305 236 305 236 305
t N Tt A0
o M A | BT 14 5.1 14 5.1 14 5.1 14 5.1 ns
A R TR T
t N Tt B i [
w ! B A | Egb 0.9 45 0.6 32 0.5 28 0.4 27 ns
B RERA TR 1Al
TR (i v i
tSK(O) i ) ffﬁf‘l"; A A AR 0.5 0.5 0.5 0.5 ns
S R R 40 40 40 40 Mbps
5.15 JFoR4ME: : Voca = 1.5V £ 0.1V ( Hifhdf3 )
TEMER I B AR IERSEAE T 10 ARV B A ITS |, Veca = 1.5V 2 0.1V (BRAESH UL )
Vees = 1.8V Vces = 2.5V Vceg = 3.3V Vces = 5V
S8 SRS +0.15V +0.2V +0.3V +0.5V BfT
B/ME BAE B/ME BAE B/AME BoAE J/ME BAE
AZB 1.4 12.9 1.2 10.1 1.1 10 0.8 9.9
tpa AEREAE IR I 1] ns
BZE A 0.9 14.2 0.7 12 0.4 1.7 0.3 13.7
OE #| A 1 1 1 1
ten  JH AT s
OE #| B 1 1 1 1
OE #| A 59 31 57 259 5.6 23 57 22.4
tais  ZERIES ) - ns
OE #| B 54 30.3 4.9 22.8 4.8 20 4.9 19.5
t AN LTt A i
o ML A | BT 14 5.1 14 5.1 14 5.1 1.4 5.1 ns
B ORERIE | TR
t A BTt B %ii
w ! B A | R 0.9 45 0.6 3.2 0.5 238 0.4 27 ns
o FEmIE | TR
Pt (I NS y
tsk(o) il ) ( o JEIE A P 0.5 0.5 0.5 0.5 ns
e KR % 40 40 40 40 Mbps
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5.16 JF K45 : Voca = 1.8V £ 0.15V (BQA/DYY)
TEAEFE ) HARE R T 1 TARREEE IS , Veca=1.8V £ 0.15V ( [RIERE U )

Vceg = 1.8V Vcep = 2.5V Veeg = 3.3V Vceg =5V
2% TR L&A +0.15V + 0.2V + 0.3V + 0.5V My
B/ME BAE | BAME  EBKE BME BANME | B/ME O BAfE
et |A S B 1.6 11 14 7.7 13 6.8 1.2 6.5
L= "
IE] B% A 15 12 1.3 8.4 1 76 0.9 7.1
t ‘ OE #| A 1 1 1 1
en R o B 1 1 1 1 he
OE | A 278 389 191 253 190 248 189 248
tais A% FH I a) ns
OE % B 278 389 191 253 190 248 189 248
¢ N ETHE (A SR E
AR LI 7 S NEE ¥ 1 42 1.1 4.1 1.1 4.1 1.1 4.1 ns
KA 315 s B i)
t BN LT B SO
b W, MNTF | ETHA 0.9 3.8 0.6 3.2 0.5 238 0.4 2.7 ns
B R TR 6]
gt (B NN .
tSK(O) l‘Eﬂ ) fﬁﬁﬁﬂ:’x ﬁ@[ﬁ”}ﬁf}ﬂ 0.5 0.5 0.5 0.5 ns
iﬁﬁ%ﬁ 60 60 60 60 Mbps
5.17 FF R4 : Voca = 1.8V £ 0.15V ( HiAhid 3 )
FEHERR R E AR R E N I LAERE BB NS |, Veca = 1.8V £ 0.15V ( BRIEB B )
VCCB =1.8V VCCB =2.5V vCCB =3.3V VCCB =5V
S% PR +0.15V + 0.2V + 0.3V + 0.5V B
BME  RAE | M O BAME | RAME O BKE | BOME O RAHE
et |A S B 1.6 11 14 7.7 1.3 6.8 1.2 6.5
g (e i
IE] B% A 15 12 1.3 8.4 1 76 0.9 7.1
t - OE | A 1 1 1 1
-
en R o 7B 1 1 1 1 he
OE | A 5.9 31 5.1 21.3 5 19.3 5 17.4
tais 2% F e 1) ns
OE | B 5.4 30.3 4.4 20.8 42 17.9 43 16.3
t BN LT (A SO
ARG P NS S 1 42 1.1 4.1 1.1 4.1 1.1 4.1 ns
A R R B )
¢ BN LT (B3RO
wo AT R 0.9 3.8 0.6 3.2 0.5 2.8 0.4 27 ns
B R B i)
fRAE (B NN .
tsk(o) i) ( " JEIE (Al 0.5 0.5 0.5 0.5 ns
iﬁmg 60 60 60 60 Mbps
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5.18 JF K454 : Veea = 2.5V £ 0.2V (BQA/DYY)
TEAEFE ) EHARE R T 1 TARRE LB WA |, Veca =25V £ 0.2V (RIER AU )

ﬁ%ﬁ {'{Mﬁﬁ%,ﬁ: Vceg = 2.5V £ 0.2V Veep = 3.3V £ 0.3V Veeg =5V £ 0.5V ﬁ{i
2 3 \
B/ME BAfE B/ME BONfE w/ME BoRfE
porn |AZEB 1.1 6.3 1 5.2 0.9 47
e | feBER "
fil 1] B#%A 12 6.6 1.1 5.1 0.9 4.4
OE % A 1 1 1
ten Jei FH B 1) us
OE %/ B 1 1 1
OE | A 190 252 137 184 133 169
tais A% FH I ) ns
OE % B 190 252 137 184 133 169
N BT "
ta t T A i 0.8 3 0.8 3 0.8 3
A » YA OV B J:}I'*[L . . . ns
1] T P& 1]
N LT
t e, g D]
mots e | BT 0.7 26 0.5 2.8 0.4 2.7 ns
& g TR il
gt (B
tskoy A1) , F | i@ AR 0.5 0.5 0.5 ns
m
i?@ﬁ}% 100 100 100 Mbps
5.19 JF=4- M Veea = 2.5V £ 0.2V ( Hfihdf 3 )
FEHEFE I B ARIE XA T TAR IR ETE R NI |, Voca =2.5V £ 0.2V ( BRAER A3 )
Vcep = 2.5V £ 0.2V Veeg = 3.3V £ 0.3V Veeg =5V £ 0.5V
¥ W% A+ L:<¥/;yA
B/ME BAE B/ME BAE B/ME BRE
corn |AZEB 1.1 6.3 1 5.2 0.9 47
Y | feBER o
i il BXEA 1.2 6.6 1.1 5.1 0.9 4.4
OE % A 1 1 1
ten Eﬁﬁﬁﬂt [i] us
OE 3B 1 1 1
OE #| A 5.1 21.3 46 15.2 46 13.2
tyis A F i () ns
OE 3| B 4.4 20.8 3.8 16 3.9 13.9
ta s tea TR I EE <% ) 0.8 3 0.8 3 0.8 3 ns
N R P o
o IS P& B[]
LN i "
tg tg MU i 0.7 26 05 28 0.4 27
LR CINE s J:ﬂ*ll‘ . . . . ) . ns
il T P& [A]
fRAE (B
tskooy A1) , % |[EIE R mAL 0.5 0.5 0.5 ns
H
B REHE
EA 100 100 100 Mbps
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5.20 T K454 : Veea = 3.3V £ 0.3V (BQA/DYY)

TEAEFE ) EHARE R T 1 TARRE LB WA , Veca =3.3V £ 0.3V (RIER AU )
Vceg = 3.3V £ 0.3V Vceg =5V £0.5V

S R LV
®/ME BXE ®/ME BAE
IR IER A%EB 0.9 4.7 0.8 4
tpd \ ns
[k] B%A 1 49 0.9 3.8
OE #| A 1 1
ten Eﬂdﬂﬂ‘lﬂ us
OE #IB 1 1
OE #| A 137 183 97.6 127
tais A% FH I 1) ns
OE #| B 137 183 97.6 127
N LT A I
ta, ta B, HEINT | EFAN 0.7 2.5 0.7 2.5 ns

¥4 B 1] T R TE]
f N ETHE B S
tg,tg [, HWAT | LA 0.5 2.1 0.4 2.7 ns
3 1] T B 1]
) g (
SKOY )

iﬂﬁz%ﬂi 100 100 Mbps

JHEIE a] i R 0.5 0.5 ns

5.21 TR 1 Veoea = 3.3V £ 0.3V ( Hiftidt3s )
FEAEAE R B ARE RS T B TARRE SR WIS |, Voca = 3.3V £ 0.3V (BRAER AU )

%ﬁ ;ﬂ]ﬁi%ﬁ: VCCB =3.3V+0.3Vv VCCB =5V + 0.5V $‘ﬁ
= bl )
B/ME BAE B/ME BAE
ty feman A% B 0.9 4.7 0.8 4 N
P [ BZEA 1 4.9 0.9 3.8
) OE #| A 1 1
ten St FH T us
OE #| B 1 1
OE #| A 4.6 15.2 4.3 12.1
tais 2% F e [a] ns
OE # B 3.8 16 3.4 13.2
WA BT A I
ta . ta  TE L HINT | EFRR 0.7 25 0.7 2.5 ns
R (7] NGEE]
N LT | B I
te,te B, BAT | LA 0.5 2.1 0.4 2.7 ns
[ (1] T B b (]
At (I v
t \ FR 0.5 .
SK(O) ) | JETE AR A 0.5 ns
iﬁﬁ%ﬁ 100 100 Mbps
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5.22 TA/E4ME: 1 Veca =1.2V £ 1.5V, Veeg = 1.5V £ 1.8V

Ta=25°C
. Veca=1.2V, Veecg =1.5V | Veca=1.2V, Veeg = 1.8V | Veea = 1.5V, Veep = 1.8V
2% PURAK A L
BAME  WEfE BRE| BAME  MBME BRE| BRAME  NEE BXE
A ST
. ?ﬁz B 3 Mt " * ’
dn  FEH
P 2% C.=0 B i 4N 12 1" "
f=10MHz A i 4
tr=t=1ns p PF
OE = Vcca LN RETPNR 38.1 28 28
1 (S ) |B o '
Cpoe  #EHL B I TN
ipe, o VI 25.4 19 18
P RE T '
A SN
) ?%fi B S 1AL 001 o >
pdA CH —
e CL=0 S 1
B L B i A | 0.01 0.01 0.01
f=10MHz A S LT ' ' .
t=t=1ns p PF
OE = GND A S TN
N e 0.01 0.01 0.01
% (S TS AT ) | B R
Cpas  #EHK B i I THIA
7 iy R 0.01 0.01 0.01
A B LU ' ' .

5.23 T/ : Veca = 1.8V £ 3.3V, Vecg = 1.8V £ 5V

Ta=25°C
Veea =18V, Veea=2.5V , Veca =25V, Veea =33V,
ﬁ& wﬁ Vceg = 1.8V Vces = 2.5V Vceg = 5V VCCB =3.3V&E 5V $&
Y pomm mom| B sme mcm| DO pom| D amm mrm
& (i<A (i<A i a2
AN
e B 140 8 8 8 °
Cpaa  FEHK C.=0 —
uE f=10MHz BV, 1 1 1 1
t=t=1ns |AdHHIH
OE =Veen I sgmsiA o
% (M ERE | g s s 28 29 29 29
Cpae  FEfiK H) Py
oA A 18 19 21 22
A it 4
A BRI
i N 0.01 0.01 0.01 0.01
Coan  FEHK CL=0 N
A f=10MHz |BJAiFHIA, 0.01 0.01 0.01 0.01
t=t=1ns |ASHHH i
OE=GND (A7 p
" A RN
Th (CHIEER | g s s 0.01 0.01 0.01 0.03
Coce iélﬁﬁ ) B i (A
= S 0.01 0.01 0.01 0.04
A ity T
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5.24 SRR
6 6
-40
—— 25°C (Room Temperature) —
g — 85°C s
§ 8 g 3
5 (6]
2 Q
<2 T2
T &
6 1 <4 -40
—— 25°C (Room Temperature)
o — 85°C
0 0.5 1 1.5 2 25 3 35 4 oo 0.5 1 1.5 2 25 3 35 4
Veea (V) Veea (V)
VCCB =3.3V VCCB =3.3V
&l 5-1. OE 3| HIA B (C)) 5HIR (Vcea) &l 5-2. A ¥i 0 1/O 5| K2 (Cio) HHE (Veca)

12
—_—
__ 10
'8
=2
g s
S
S
3 6
(6]
Q
= 4
S
o
o, -40
—— 25°C (Room Temperature)
— 85°C
0

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

VCCA =18V

& 5-3. B ¥ 0 1/0 3] IFIHZ (Cio) 5 IR (Veer)
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6 SHMERFR
BRAE AV | 15T S AN kb 3 B B DU R R AR SR 1R
* PRR 10MHz
. ZO = 50W
e dV/dt = 1V/ns

&iE
FAEATA BRI AER T TG 2814 .
e Ton ———9
—— 15pF 1M

A BB PR BRINER K

B 6-1. BRBARE R A ER R © Bk RR LI 8]
P AT IR Ry Y B AT R T 9

S1
Fom o 50 k O Open
rom Output .
Under Test W\/

—_— 15pF 50 k

A BRRNEIZ SR P A BRI E R

Bl 6-2. i FH R [ 0 B2 5 48R P
R 6-1. J5 AEE R R E KT RAE (S 5 6-2 )

WL S1
tpzL , trLz 2xVeco
tpHz . trzn i
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Vel
Input 7( Veer /2 Veer /2
| oV

tpLH H H tpHL

— 0.9 Veco — 1—
Output Veco /2 jz Sk Veco / 2

tr »| f ‘F te
A, Veer 255N DAL Veeo
B. Vcco #& St K Vec.
C. teen Al tpuL 5 tpg *’f%éo
D. SRMEZLH TR —A , FRIEE X,
&l 6-3. RS TAL FEIE IR B[R]
e i |
= |
: : Ve
Input I Vcc|/ 2 Vcc|/ 2
ov
& 6-4. Fif FE VT Rk b RR LI TR
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7 AR
7.1 b

TXB0104 28442 & N HiB 48 B 5 B P Wit A9 4 AL TS0 [a) B K B P RE 4 88 . A S D RES R U HIAE 1.2V £
3.6V 1 11O H )% , T B i HAEU8H:52 1.65V £ 5.5V Z A 1/O HJE. HEIFR MK | WM BE L% ER
IS (AR ), PURASAREUEER . R R Ae s CMOS @i . ARG SHER |, SR TI

] TXS010X /% it o
7.2 ThEE HHERE

OE

Vecea Vees

Al

B1

w
33

A2

2 channels

B2

A3

B3

A4

B4
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7.3 RetEULEA

7.3.1 2245

TXB0104 A28 (12 7-1 ) AN 207 ARG S oRIZHIA A 2 B 5 B 2] A AR5 7. £EEHUIR
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, RARSESE M JT R PMOS iR ((T1.
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MECHANICAL DATA

YZT (R—XBGA—N12)

(CUSTOM) DIE—SIZE BALL GRID ARRAY

T

y (0]

Jo ¢ @
® 0 @ 2

N

1 2 3
Ball A3 Index Area Bottom View 0.25
12X ¢6'E
0,015 @[C[A[B]
0,625 Max [ [0.05]c]
FEEL OO o =t S
Q.EJ é D: Max = 1.89 mm, Min= 183 mm
0,15 .

E: Max= 139 mm, Min = 1.33 mm

4205418-6/H 05/13

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

NanoFree Is a trademark of Texas Instruments.

A. Al Iinear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—1994.
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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 ©)
@ )
TXB0104BQAR Active Production WQFN (BQA) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 YEO4
TXB0104BQAR.A Active Production WQFN (BQA) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 YEO4
TXB0104D Active Production SOIC (D) | 14 50 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TXB0104
TXB0104D.B Active Production SOIC (D) | 14 50 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TXB0104
TXB0104DG4 Active Production SOIC (D) | 14 50 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TXB0104
TXB0104DR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TXB0104
TXB0O104DR.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TXB0104
TXB0104DR.B Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TXB0104
TXB0104DRG4 Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TXB0104
TXB0104NMNR Active Production NFBGA (NMN) | 12 2500 | LARGE T&R Yes SNAGCU Level-2-260C-1 YEAR -40 to 85 2AQW
TXB0104NMNR.B Active Production NFBGA (NMN) | 12 2500 | LARGE T&R Yes SNAGCU Level-2-260C-1 YEAR -40 to 85 2AQW
TXB0O104PWR Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 YEO4
TXB0104PWR.A Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 YEO4
TXB0104PWR.B Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 YEO4
TXB0104PWRG4 Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 YEO4
TXB0104RGYR Active Production VQFN (RGY) | 14 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 YEO4
TXB0104RGYR.A Active Production VQFN (RGY) | 14 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 YEO4
TXB0104RGYR.B Active Production VQFN (RGY) | 14 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 YEO4
TXB0104RGYRG4 Active Production VQFN (RGY) | 14 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 YEO4
TXB0104RUTR Active Production UQFN (RUT) | 12 3000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 85 (2KR, 2KV)
TXB0104RUTR.A Active Production UQFN (RUT) | 12 3000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 85 (2KR, 2KV)
TXB0104RUTR.B Active Production UQFN (RUT) | 12 3000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 85 (2KR, 2KV)
TXB0104YZTR Active Production DSBGA (YZT) | 12 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 85 2K
TXB0104YZTR.B Active Production DSBGA (YZT) | 12 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 85 2K

@ 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.
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® 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. TI 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.
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—>
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)

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

Pack Materials-Page 2
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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
TXB0104D.B D SOIC 14 50 506.6 8 3940 4.32
TXB0104DG4 D SoiIcC 14 50 506.6 8 3940 4.32
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GENERIC PACKAGE VIEW
RGY 14 VQFN - 1 mm max height

3.5x 3.5, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4231541/A

INSTRUMENTS
www.ti.com



PACKAGE OUTLINE
RGY0014A VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA— [:

3.35

1 MAX
l-noon SEATING PLANE
0.05
0.00
=— ] 2.05+0.1 —=
- 2x[1.5] (0.2) TYP
7} 1 }8 4_‘
U | U
6
L Tt S ‘ (@G
D, i -
2X
B R i e i
L B 737 | C
8x[05] | 4
T : -
ﬂ ! ﬂ ©t 1ax 0-30
| 0.18
1 ! 14 & 010 [c]A® [BO |
PIN 11D
(OPTIONAL) 14X 82 0.05) |

4219040/A 09/2015

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. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
RGY0014A VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

O 2.05) ———

r—zxm.s)—j

7! SYMM "4

Y U [ R N
14X (0.6) ‘
|
SO Cs
14X(0.24)T[:] CP CD
SYMM !
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=© o o
s 2| o 2
8X (0.5) I S A .
Lfa ) ; 1 CDg
(¢0.2)V|A/ !

|
|
|
|
|
|
B

TYP [ T

(R0.05) TYP

LAND PATTERN EXAMPLE
SCALE:20X

0.07 MAX —= |=— 0.07 MIN
ALL AROUND ALL AROUND

(M METAL SOLDER MASK
‘ - OPENING
\SOLDER MASK \METAL UNDER

N OPENING SOLDER MASK

A

NON SOLDER MASK SOLDER MASK

DEFINED
(PREFERRED) DEFINED

SOLDER MASK DETAILS
4219040/A 09/2015

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).
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EXAMPLE STENCIL DESIGN
RGY0014A VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

4X ([J0.92) ‘

|
|
14X (06) —=~—~ | [ | ||V 3
S
2
14X (0.24) j [:]

SYMM ‘

i*** —(O)— 35—

3)

OO0
‘ I
+¢
-
-5

| 7 SYMM 8 !

¢ |

(R0.05) TYP | |
| L—-L (0.56) ‘

\ (3.3) \

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD
80% PRINTED SOLDER COVERAGE BY AREA
SCALE:20X

4219040/A 09/2015

NOTES: (continued)

5. 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

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

——— E B
- [@5] -

4 - 1 _ L —L 1,50
(]
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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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DO014A

SMALL OUTLINE INTEGRATED CIRCUIT

e 27vp SEATING PLANE——"
PIN 1 ID 01[Cl~
(- ) 14 e =Y
1] e ‘
— == ]
§ |
| ] il
8.75 8 2X :
8.55
WL — [ )
|
| ] H
— ) ]
il |
7 e |
¥ 8 0.51 T |
14X o
4.0 0.31 L
8] 3.8 |4 [0.2500 [c|AB] —=1.75 MAX

e —

NOTE 4
e |
/i Ny
Ny . T
— 0.25
/\* SEE DETAIL A 0.13 e -
0.25

GAGE PLANE

o"-aa"&—1

_—

DETAIL A
TYPICAL

4220718/A 09/2016

NOTES:

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

. This drawing is subject to change without notice.

. 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.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.43 mm, per side.

. Reference JEDEC registration MS-012, variation AB.

(G20 w N

i3 TExas
INSTRUMENTS
www.ti.com




EXAMPLE BOARD LAYOUT

DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

14X (1.55) SYMM
11
] [
14X (0.6) ] l::j l::j
e )
12X (1.27) ‘ ‘ MM
¢

-
—

e ey

LAND PATTERN EXAMPLE
SCALE:8X

SOLDER MASK
SOLDER MASK METAL UNDER
OPENING METAL SOLDER MASK‘\ i OPENING

(F N = \
‘ \
| |
— ==
JL 0.07 MAX JL* 0.07 MIN
ALL AROUND ALL AROUND

NON SOLDER MASK
DEFINED

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220718/A 09/2016

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

i
~

SYMM

o

14X (1.55) ﬁ SYMM
i ¢
|
|
|
|
|
!
|
|
|
|
|
|
|

IR0

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:8X

4220718/A 09/2016

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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GENERIC PACKAGE VIEW
BQA 14 WQFN - 0.8 mm max height

2.5x 3, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4227145/A
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PACKAGE OUTLINE

BOAOO14A WQFN - 0.8 mm max height
PLASTIC QUAD FLAT PACK-NO LEAD

Ifi 5 —

PIN 1 INDEX AREA /

N o
[{e =N

r (0.2) TYP

=
==

2
»
=

o !
Al oxgs
PIN 1 ID T 01®|c[A[B
(OPTIONAL) SYMM F.Lm(g-g Q}W@ITCLHJ

4224636/A 11/2018

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. The package thermal pad must be soldered to the printed circuit board for optimal thermal and mechanical performance.
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BOAOO14A

EXAMPLE BOARD LAYOUT
WQFN - 0.8 mm max height

PLASTIC QUAD FLAT PACK-NO LEAD

|
|
|
(
EXPOSED METAL / \ SOLDER MASK - SOLDER MASK

: .
(20.2) VIA ‘ Bﬁ T T
TYP — 14X (0.6)

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X

0.07 MAX 0.07 MIN METAL UNDER
ALL AROUND ﬂ h ALL AROUND 17— SOLDER MASK
(
«—— METAL e
T EXPOSED METAL

OPENING OPENING

NON-SOLDER MASK
© SD(IDEFlNED S SOLDER MASK
(PREFERRED) DEFINED

4224636/A 11/2018

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).
5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
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BOAOO14A

EXAMPLE STENCIL DESIGN
WQFN - 0.8 mm max height

PLASTIC QUAD FLAT PACK-NO LEAD

i (2.3) T‘
| l=— (0.95) —~| |
i L 2X (0.5) ‘
| 1 | _h4 ‘
| L |
|
2
s :

| ‘ i J
e ==l es:
L . _—14X(0.25)
! 14X (0.6)
| 8
SYMM
€

(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD

88% PRINTED COVERAGE BY AREA
SCALE: 20X

4224636/A 11/2018

NOTES: (continued)

6. 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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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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NMNOO12A

PACKAGE OUTLINE
NFBGA - 1 mm max height

PLASTIC BALL GRID ARRAY

N
ro
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N
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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
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SCALE: 20X

0.05 MAX 0.05 MIN
ALL AROUND METAL UNDER
A AROORD EXPOSED SOLDER MASK
/ METAL
(@ 0.25)
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METAL METAL OPENING
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NON- SOLDER MASK SOLDER MASK
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(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
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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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PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWOO014A

SMALL OUTLINE PACKAGE
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4220202/B 12/2023

NOTES:

1. 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.

. 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.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153.
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PWOO014A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE
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4220202/B 12/2023

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
PWO0O014A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

e

14X (1.5) SYMM
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0 | | e
|
|
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|
|
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220202/B 12/2023

NOTES: (continued)

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

design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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