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7 A
7.1 4% R K BUEE
FETAEREGHEPN (RIS EE ) D
B/ME BAE|  Hfr
YR E (V+) - (V-) 7 \%
AEE Hp (V-)- 05 (V+) +0.5 Vv
EREEIPANG]Y oYy (V+) - (V-)+0.2 \%
HL @) -10 10 mA
i Hh B 4 9) R
WLEE L Ta -55 150 °C
g, T, 150 °C
WAFIRE | Tog 65 150 °C

(1) R 2R AHE (T P A I LD PT e 20 3T BRARIR o XA R B | I AR RS ALK e 26 AT T LA AE RIS 17 5¢
PSR A S T REAS IR 3 IEAT o I 8] &b T4 e R 26 A T P RE SR A 1 X T S 1

(2) NGB N ] A IR, R L YRS 0.5V MIAAAE S I R SR HI/E 10mA B H b

(3)  XFHUFEEE , FEA R R AR AR .

7.2 ESD &%

TLV9002S 3%: 18 AL
NARTH HAE R (HBM) |, %54 ANSI/ESDA/JEDEC JS-001 #7#E(M +1500

V(Esp) LR \Y;
FeH SRR (CDM ) |, 4 JEDEC #i5t JESD22-C101®) +1500

P A
NARTR HE R (HBM) |, %54 ANSI/ESDA/JEDEC JS-001 #7#E(M +2000

V(Esp) fidz=N) ¢ \Y
BT (CDM) |, 44 JEDEC #1385 JESD22-C101(2) +1000

(1) JEDEC 0% JEP155 51 : 500V HBM I i e ki ESD R Fdeaetke.
(2) JEDEC 3 ff JEP157 f5ili : 250V CDM Al sZEL7EbR#E ESD 5 #IRAAE N 24477,

7.3 BPUBITRAM
18T AR (AR A 3T )

B/ME BAE Hifr

Vs AR LR 1.8 55 v
Ta BT IR -40 125 °C
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7.4 FiEEE{E A 1 TLV9001

TLV9001
- DBV (SOT-23) | DCK (SC70) | DPW (X2SON) | DRL (SOT-553)2) | &
5 5|l 5 5| il 5 5| il 5 51
Roja  Z&FRE# 232.9 239.6 4700 prpes “CIW
Roo aspion (T ) 2 153.8 1485 211.9 P CIW
JC(top)
Rojs 4% MR 100.9 82.3 334.8 pre *CIW
byt LR TIFHES 77.2 54.5 29.8 i 5E °C/wW
LTS 4 % R ARRRAE S 40 100.4 81.8 333.2 G °C/W
(1) BAXRVIBAMRERNTELZEE , S LG IC HELAITR.
(2) I TLVOOO1 3 Ly AR
7.5 #MERE(E S TLVI001S
TLV9001S
- DBV (SOT-23) DCK (SC70) gy
6 515 6 311
Roa L SRR 232.9 2156 “CIW
Roycpop)  AEZAME ((THHEE ) il 153.8 146.4 °C/W
Ros 2% MBkbedl 100.9 720 “CIW
by GRS 772 55.0 “CIW
b G A B ML 100.4 717 “CIW
(1) BXRBIHAMRENNTELZEL , S LG IC AL,
7.6 AERE(S R © TLV9002
TLV9002
_ D DGK DGS DSG PW DDF
1
AR (soic) | (vssop) (VSSOP) (WSON) | (TSSOP) (soT-23) | A
8 NS 8 5| 10 5[/ 8 NS 85| 85
Roga 4% S 207.9 201.2 169.5 103.2 200.7 183.7 “CIW
JRC(G | A (T 24 92.8 85.7 84.1 1201 95.4 125 °CIW
top
Y ——— 129.7 122.9 13 68.8 1286 98.2 “CIW
by BT ES 2 212 15.8 14.7 272 18.8 “CIW
b SRR 127.9 1214 116 685 127.2 976 “CIW

(1) ARBIAAEREIEARNEZEE | WS F-FERMIC H L4 5.
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7.7 #ERE{E R TLV9002S

TLV9002S
#dgbr() DGS (VSSOP) | RUG (X2QFN) | YCK (DSBGA) | #fr
10 3154 10 31540 9 5|
RoJa EEEZ N 169.5 194.2 101.2 °C/W
R0 Jc(top) GEE AT (THED ) BABH 84.1 90.3 0.9 °C/W
Rous 4578 o BRI 13 122.2 33.8 °C/W
byt 45 B TR S5 15.8 3.5 0.5 °C/W
b g 4528 L R AE B4 11.6 118.8 33.8 °C/W
(1) AXRFIBAMRIERNEZEE |, S L-FEAIC HLEHIEER.
7.8 A MEREE R 1 TLV9004
TLV9004
Hgahr(1) D (SOIC) DYY (SOT-23) | PW (TSSOP) | RTE (WQFN) | RUC (X2QFN) | #fr
14 3| 14 3|4 14 51 16 5[ 14 3|4
Roja  SEEIREEH 102.1 154.3 148.3 66.4 205.5 °C/W
Royctop) ZEZEANE ( TFS ) #AFH 56.8 86.8 68.1 69.3 72,5 °C/W
Royg  45Z HIESHIAE 58.5 67.9 92.7 41.7 150.2 °CIW
byt LENFHERNE 5 20.5 10.1 16.9 5.7 3.0 °CIW
b g 45 2 R AR R AT B4 58.1 67.5 91.8 415 149.6 °C/W
(1) BXRBIHAMRENNTELZEL , S LG IC AL,
7.9 #EREf5 H - TLVI004S
TLV9004S
Fdgir() RTE (WQFN) BT
16 5|
RoJa £k IR A 66.4 °C/W
R yc(top) AT (TR ) #ABH 69.3 °C/W
Ros 25 25 B AR A 41.7 °C/W
bt SR TERRIES 4L 5.7 °C/W
LTS 25 4 LR IE S 5L 415 °CIW
(1) BXRVIBAMRERNTELZEE |, S LG IC HEHAITR.
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7.10 HSHFE

T Vg = (V+) - (V-)=1.8V % 55V (+0.9V & #2.75V ) , Ta=25°C , R, = 10kQ ( %45 Vg /2 ) , 3 H Vom = Vour =

Vs 12 (BRIES A B )

25 R %A \ B/ME HAE ﬁk{a‘\ HprL
KFEE
Vg =5V +0.4 +1.6
Vos NS my
Vg=5V, Ta= -40°C & 125°C +2
dVos/dT  Vog ifiE Ta= -40°C & 125°C +0.6 pv/eC
PSRR iy tk Vs=18ZFE 55V, Vey=(V-) 80 105 dB
WAHEEE
Vewm LA A TABLR I, BB (V-) - 01 (V+)+0.1 \%
V=18V, (V-) - 0.1V <Vgy < (V+) - 1.4V, 86
Ta= -40°C % 125°C
Vg=55V, (V-) - 0.1V <Vgy < (V+) - 1.4V, 95
Ta= -40°C & 125°C
CMRR A4 Lt dB
Vg=55V, (V-) - 0.1V <Vgy < (V+) + 0.1V, 63 77
Ta= -40°C % 125°C
Vg=1.8V, (V-) - 0.1V <Vgy < (V+) + 0.1V, 68
Ta= -40°C Z 125°C
N E IR
los LY NCSTE LR +2 pA
oy
En BN RS (WU ) f=0.1Hz & 10Hz , Vg =5V 4.7 UVpp
) f=1kHz , Vg =5V 30 _
€n AN P S T 75 nVv/vHz
f=10kHz , Vg = 5V 27
in NN et f=1kHz , Vg =5V 23 fA/ v Hz
BMAHRE
Cip EIy 15 oF
Cic LA 5 pF
FFERH
Vg =55V, (V-)+0.05V < Vg < (V+) - 0.05V,
R, = 10k0 104 117
Vs=1.8V, (V-)+0.04V < Vg < (V+) - 0.04V, 100
) R =10kQ
AoL FFEA R Y 26 dB
Vg=1.8V, (V-)+0.1V<Vg<(V+) - 0.1V, 15
R =2kQ
Vs=55V, (V-)+0.15V < Vg < (V+) - 0.15V , 130
R =2kQ
PR L
GBW 8 2 A SR AR Vg =5V 1 MHzZ
dm AHALAE Vg=55V,G=1 78 °
SR Jak S Vg =5V 2 Vlus
FEEIEH 0.1% , Vg =5V, 2VIiEk , G=+1,C_ = 25
X 100pF :
ts R ] - s
FEEEIAHE 0.01% , Vg =5V, 2VHiEk , G=+1,C_ = 3
100pF
tor Tk K Vs =5V, Vi x H#i2i > Vg 0.85 s
PR o Vg=55V,Vey=25V,Vo=1Vgrus , G=+1,
(=817 iy 0,
THD+N Sl 20 + M gs f o 1KHz . S0KHz B BW 0.004%
Wt
) ~ |Vs=55V, R =10kQ 10 20
Vo AEXF T PR AU PR B 42 R mvV
Vg=5.5V , R =2kQ 35 55
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7.10 ELS4FE (continued)

T Vg=(V+) - (V-)=1.8VE55V (209V & +2.75V ) , Ta=25°C , R_ =10k Q (iE#FIVg/2) , #H Vem = Vour =
Vs /2 ( BRAERA U )

S WRFAF B/ME B BAHE| Hpr
Isc S L Vg =5.5V +40 mA
Zo TFER A i BE T Vs =5V, f=1MHz 1200 o
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7.10 ELS4FE (continued)

T Vg =(V+) - (V-)=18V £ 55V (20.9V £ +2.75V ) , TA=25°C, RL =10k Q ( #4#%%|Vs/2) , I H Vow = Vour =
Vs /2 ( BRAERA U )

¥ WREH \ BME REE K| B
YR
Vs HiE bR E 1.8 (0.9) 5.5 (+2.75) v
TLV9002. TLV9002S. _ _
TLV9004. TLV9004S lo=0mA , Vs =5.8V 60 8
la BB TLV9001. TLV9001S lo=0mA , Vg =55V 60 7| A
lo=0mA , Vg=55V, To= -40°C & 125°C 85
g1
= = . 5 S A ~j\‘ SHDN =
loso A 2 xz - 1.8V £ 5.5V, FififCK# NAE R4 , SHDN 05 15 uA
ZsppN KR % e AT Vg =1.8V &£ 5.5V, K& NEERRE 10| 2 GQ || pF
i%q‘ijﬁ%ﬂm{ﬁ(mﬂgﬁ Vg = 1.8V % 55V (V-)+09 (V-)+1.1 %
=] PRy
EEEE%%%WQ (BAR#HH Vs = 1.8V % 55V (V-)+02V (V-)+07V %
X I Vs =18V % 55V, 54Xl ; G=1,
t ORI (BB 209 x V12 , Ry RSV - 70
ON us
X N Vg =18V ZE 55V, ¥4 ; G=1,
BORBRFIRI (M) S o R el v - 50
. X Vs=18VE55V,G=1,Vour=0.1xVg/2,
torr TBOK B 2% FH s i) R, HEREF| V- 4 Hs
SHDN B i A i & i (A Vg =1.8V £ 55V, V+ = SHDN = (V+) - 0.8V 40 A
1) Vs=18VE55V,V- <SHDN<V- +0.8V 150
(1) BIFRREESE E  REAF=I.
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7.11 JAURRE
TA=25°C HTJ‘ ,V+=275V , V- =-275V, RL= 10k Q (ﬁéﬁz‘cﬁu V3/2) , VCM=VS/2 , #H VOUT=VS/2( K%E'F%;ﬁﬁﬁ
9)
40 25
35 — [ ]
20
30 - —
SHEEE ] S I
c c
'% 20 1 %
5 3
a 2 10
S 15 i £
10 -
5
5 | HHHH
0 T ‘I_I‘ T T T "_I‘ T T 0 I I I I I I I I \I_I\
-1200 -900 -600 -300 O 300 600 900 1200 1500 1800 0 02 04 06 08 1 12 14 16 18 2
Offset Voltage (V) Offset Voltage Drift (uV/°C)
Vg =5V Vg=5V, Tp= -40°C & 125°C
B 71, KRB RS E & B 7-2. RABEEBSHAESE
1000 2000
800 1500 /
600 /
S 1000
= 400 s =
[} — = ,ﬁ
8 200 g 00 — =
S = &
> 0 = 0
3 2 , |
:8 200 E 500 ﬂ
S -400 o
£ L -1000
-600
-800 -1500
-1000 -2000
-40 -20 0 20 40 60 80 100 120 140 -4 -3 -2 -1 0 1 2 3 4
Temperature (°C) Common-Mode Voltage (V)
B 7-3. A RFRESEERKBRR B 7-4. KA ESIHERRR
1000 6
—_ g
800 4 — g+
600 los
2
S 400
2 T
o 200 — | S
$ 8 I
;’ 0 ——— ;O -2 —<
3 -200 o —— — 5 \\7
O -400 - \
-600 6
-800 -8 \
-1000 10
15 2 2.5 3 3.5 4 4.5 5 5.5 6
40 -20 0 20 40 60 80 100 120 140
Supply Voltage (V) Temperature (°C)
B 7-5. {5 R 5 IR I R 1 76, 1g 1 log SEBEHEE
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7.11 AU (continued)

Ta=25°CHf ,V+=275V ,V- = -275V , R =10kQ ( E#FIVs/2) ,Vem=Vs /2, 7 H Vout = Vs /12 ( RAERA
)
3.5 160
3 I — lp- — Ip+ los
140
25
2 120
| -
—~ 15
< __ 100
BN g
L 05 < 80
2 9 g
©
< .05 60
- 40
-1.5
5 20 — Vg=55V
— Vg=18V
-2.5 0
-3 -2 -1 0 1 2 3 40  -20 0 20 40 60 80 100 120 140
Common-Mode Voltage (V) Temperature (°C)
B 7-7. 1g M los 53LBIHER KRR K 7-8. FFEA R SEBERIRRR
100 120
160
80 P, 100 & 140
L] g ] —
T T~ £ 120
60 = 80 8
— ~ —~
s [ N, g™
ol =
£ 3 g2 w0
© \\\\ & 8‘
20 hs ~< 40 S 60
N c
N 2 40
0 : Ay 20 o
— Gain ~N 20
—— Phase
-20 0 0
1k 10k 100k ™M 3 2 A 0 1 2 3
Frequency (Hz) Output Voltage (V)
C. =10pF
Kl 7-9. FFIAH SAAEAL SRR A RS R & 7-10. FERRHE 25 S R AL A
80 3
— Gain=-1 25
70 — Gain=1 ' —
60 | Gain = 100 2 47 \ —
i~ —— Gain = 1000 15 e 4 P
50 N — Gain =10 1 85°C 25° P 1Vl
\\\ . R iV
@ 40 % 0.5
z 30 N 2 o0
© ™ %
S 20 ___:.\ = -0.5
™ 3 -1 85°C25°C 40°C
10 N =
. all 3 15 125;3 Lj /¥
]
.._§ -2 —
10 \‘\ 95 | —
N
-20 -3
100 1k 10k 100k ™M 0 5 10 15 20 25 30 35 40 45 50
Frequency (Hz) Output Current (mA)
C_=10pF
B 7-11. ER 2T SR A R R B 712, Fy B R S RERR R (U )
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7.11 AU (continued)
Ta=25°CHf ,V+=275V ,V- = -275V , R =10kQ ( E#FIVs/2) ,Vem=Vs /2, 7 H Vout = Vs /12 ( RAERA
0
120 120
—— PSRR+
= — PSRR- o
8 100 € 100
k] Ke)
& Q &
e o Suij s o
&, 60 §§=\ g 60
> N >
g 40 ~ q & 40
n \§§=\ w
9] I 9]
£ 20 A q 2 20
o \t\\ o
N
0 0
100 1k 10k 100k iM -40  -20 0 20 40 60 80 100 120 140
Frequency (Hz) Temperature (°C)
Vs =1.8V % 5.5V
A 7-13. PSRR 53 H MR R & 7-14. ¥k PSRR 5EE X R
120 160
) @ 14
Z 100 o2 0
o o
= = 120
T 80 P ] ]
$ ~ S 100
3 T 3
e 60 ~ 2 80
) Nl )
S NN 8 60
= 40 S s
5 LU S 40
£ 20 £
3 8 20 — Vg=18V
— Vg=55V
0 0
100 1k 10k 100k 1M -40  -20 0 20 40 60 80 100 120 140
Frequency (Hz) Temperature (°C)
Vem=(V-) - 0.1V 2 (V+) -
) 7-15. CMRR L3RI %7 ¢
& 7-16. i CMRR 5 ERKI< R
§ 120
=
>
< 100
=
— 3
=2 I} 1 5
s | | l g 80
3 ® \
= ' Hy | 8 &0 N,
g I & N
T [e}
<< ' v V % \”“\m.
g N
I~ 5 20 ™
>
=]
g o
Time (1 s/div) 10 100 1k 10k 100k
Frequency (Hz)
& 7-17. 0.1Hz & 10Hz Hak i ERR R B 7-18. B\ B ERR P AT R
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7.11 AU (continued)

Ta=25°CHf ,V+=275V ,V- = -275V , R =10kQ ( E#FIVs/2) ,Vem=Vs /2, 7 H Vout = Vs /12 ( RAERA
0
-50 0
— G=+1,R . =2kQ G=-1,R.=2kQ
/ — G=+1,R.=10kQ — G =-1,R_ =10kQ
-60 > -20
gl
d //
) A1 LA NN I
s 70 o 40 R
% / d z \§Q\
+ + NN
a Py / a ™
T -80 - T -60 SN
= 1 = NN
T L NS
[— ___C/// “EE. T
-90 -80 N :~~_
— RL=2K S~
— RL=10K
-100 -100
100 1k 10k 0.001 0.01 0.1 1 2
Frequency (Hz) Amplitude (Vgus)
VS =55V VCM =25V G=1 VS =55V VCM =2.5V f = 1kHz
BW = 80kHz Vour = O-SVRMS G=1 BW = 80kHz
& 7-19. THD+N 53R R & 7-20. THD + N 5IBERIKX R
70 70
60 60
< 50 < 50
c <
€ 40 2 40
> >
o o
£ 30 g 30
8 20 8 20
10 10
0 0
1.5 2 25 3 3.5 4 45 5 55 -40  -20 0 20 40 60 80 100 120 140
Voltage Supply (V) Temperature (°C)
B 7-21. SRR S REEERKR R B 7-22. BABRRSRERBRR
2000 50
—. 1800 45
S
o 1600 40
% 1400 35
el
S 1200 S —
E et = 30
3 1000 3 25 /
g 2 /.
A 800 g 20
[oX O
3 600 15 /
$ 400 //
g 10
O 200 5 / —— Overshoot (+)
J —— Overshoot (-)
0 0
1k 10k 100k ™M 10M 0 200 400 600 800 1000
Frequency (Hz) Capacitance Load (pF)
G=1 V)N = 100mVpp
& 7-23. FFER4 BB SR A R R B 7-24. M S @ R BRFKIRR
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7.11 AU (continued)

TA=25°C HTJ‘ ,V+=275V , V- =-275V, RL= 10k Q (ﬁé#{%ﬁ” VS /2) , VCM=VS/2 , #H VOUT=VS/2( Iz/%fnf%;ﬁm
W)
50 90
45 80
40 70 \
3 < 60 \
£ 3 £ \
b 2 50
g 25 = N
g 20 //// % 40
(@] <
15 / @ %0 —
10 W 20
5 // —— Overshoot (+) 10
/ —— Overshoot (-)
0 0
0 200 400 600 800 1000 0 200 400 600 800 1000
Capacitance Load (pF) Capacitance Load (pF)
G=-1 VN = 100mVpp
B 7-25. /ME ST EEEARAKRER & 7-26. AR SHF AR AIKRR
— Vour — Vour
A — Vi — Vi
\
E N\ E
> >
by / b | |
E \ s ' '
< ,/ <
N I/
Time (100 ps/div) Time (20 ps/div)
G=1 VN = 6.5 Vpp G=-10 ViN = 600 mVpp
B 7-27. TARDL R ¥ B 7-28. THKE
— Vout — Vour
— VN — Vi
= _
kS) =
=z 2
€ >
& 3
S g
£ 3
5 >
’ L
Time (10 ps/div) Time (10 ps/div)
G=1 Vin = 100 mVpp C|_=10pF G=1 ViN =4 Vpp C|_=10pF

Bl 7-29. /Mg S B BRI BL

K 7-30. XAz S BRI R
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7.11 AU (continued)

Ta=25°C i} , V+=275V ,V- = -275V , R =10kQ ( ##F| Vs/2) ,Vem=Vs/2, 3 H Vour = Vs /2 ( BRAESH U
W)
= =
g S L/
€ € I
g \ g ||
I s
g \ 2
H g
3 \ 3
N
Time (1 ps/div) Time (1 ps/div)
G=1 C_ = 100pF 2V Frik G=1 C_ = 100pF 2V Bk
B 7-31. XSS BB (f) K 7-32. XSS EMHN (E)
80 6
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< 40 . —— s \
= I g 4
g 2 S
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8 E4nii e

8.1 iR

TLVO0OX & — RAMKINZH .. Bt #iim ARG H IS FEOR 8% . X2 TAE AT 1.8V £ 5.5V 2 0] , Bfri
MAEE , BONTTZHE R N TR SR RV RPN IR, IR SCERE TLVO00x R4 T JL-TAT A
FREYE N A . BRI N R R S B RN T B ASVE ), R R AR VRN R, (S A IK B R AR AR
% (ADC).

8.2 ThEe HHER]

W O +
+ Reference
Current

-
-

" = j—ﬁij B

* Control —C Vg
Circuitry

:] > : 4“:

o 7 T 9

(Ground) © * .

-»

L 2
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8.3 ReME Ui A
8.3.1 T/EHE

TLVO00x RFiZH M KRG T 1.8V £ 5.5V WHETERE . Mo, SN, FRASHER S BRI 5 &
WAL PR E T T -40°C £ 125°C IR E VG . S50 T8 i s sR R i B 35 A4k, 7y 7.1 R

8.3.2 HlEIPAN

TLVO0O0x 1) ) AN L ASE H s Y B AH X T B BRI A T 100mV , AT SCHF 1.8V & 5.5V [ 58 8% H i H i 7
Fl. BEPEREH — AN EAMAANGSZIL - —A N ATER N Z 95— P JAIEZ % 8L, 07 8.2 il . i
FRSEIEIEHL (IEHAE (V4) - 1.4V BE T IERJEEE 100mV 208 ) B, N VAEA R ; 124 AR T 7 )5
HLE 100mV ERZ) (V+) - 1.4V ZEE , P VAIEXTE R @490 (V+) - 1.2V 3] (V+) - 1V Z [/ D)
X3k, BAEIEXT AT T b 100mV 5 4 X Ik nT gE &b T 2R R R A48 |, fem ik 100mV. Fit , bk
B XA ( ISR T IT ) AR BTSN T (V+) - 1.4V 2 (V+) - 1.2V Z I8 | T s BRI e Bl sk (V+)
- 1V Z (V+) - 0.8V, fEMFEHXIERPY |, S8AEZIXESNETHLLE , PSRR. CMRR. RiEH & HHEAM THD
SEERE T RE S NP

8.3.3 Hi.ElFhs

TLVOO0Ox A BLity—FRIIAE. R RIS HHORES | ATsefhom K fm K ah e 7. — A BA LIS A 1) AB
et P SR I E A LB R AR IR T RE . KT 10k Q MYBHME SR, IR R R R 2D | i R R AT
FEPAS IR 20 mV G A o ASTR] 0 5 3 B0 2 SR UK B8 SE HL VR BV TRl A Bl )

8.3.4 EMI #fis|

TLVO0O0x K &Rk LG T3 (EMI) S ORI/ TE LRI A5 W 2%« TR A FAHOLE 5 i AN o 1 o 5 B P IR A 25
TRV A ) EMI B8 . 3@ I o B B R AT e EMI FUHE ; TLVO0OX 32 25 T X e 5 i sk hi i . 2 M 7%
(Tl) E&FHF K HTE 10MHz £ 6GHz 5 A i il Py A A Il 2 A2 A ie H UK SR it i Theg. | 8-1 JEoR 17X
TLVO0OX HAT B . & 8-1 fE/x T TLVO0Ox 7E5EFr M H 4 LR 4R N ) EMIRR IN+ {5, &5 A
BT EMI g N AR S A8 T BI@8 B RO SO H EMIRR HHAE T | %4k 5 AT E www.ticom EF#.

140
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@ /
T 80 -/_/’
[a
% 60 H A
w /,4’
40 e
———/
20
0
10M 100M 1G 10G
Frequency (Hz)
& 8-1. EMIRR Jl3x
% 8-1. TLV900x 7 H ##5ii# T i) EMIRR IN+
PIES IS EMIRR IN+
400MHz BRI L, & e PR, KEHRME. K% Fik. B (UHF) B 59.5 dB

EEBIIEE ARG (GSM) M. TLHEE. FHl. GPS (&AL 1.6GHz ) « GSM. i3]
AE K UHF 2

1.8GHz GSM Riffl. A ABENIELE. . PRAM L 3B (1GHz % 2GHz ) 77.8dB

802.11b. 802.11g. 802.11n. ¥A®, MABINEE. Tk, BHEEMEST (ISM) L& AR
LHIEEM A, S KB (2GHz % 4GHz )

900MHz 68.9 dB

2.4GHz 78.0dB

Copyright © 2022 Texas Instruments Incorporated Submit Document Feedback 27
Product Folder Links: TLV9001 TLV9002 TLV9004


https://www.ti.com/lit/pdf/SBOA128
https://www.ti.com/lit/pdf/SBOA128
http://www.ti.com
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tlv9001?qgpn=tlv9001
https://www.ti.com.cn/product/cn/tlv9002?qgpn=tlv9002
https://www.ti.com.cn/product/cn/tlv9004?qgpn=tlv9004
https://www.ti.com.cn/cn/lit/pdf/ZHCSH61
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSH61R&partnum=TLV9001
https://www.ti.com.cn/product/cn/tlv9001?qgpn=tlv9001
https://www.ti.com.cn/product/cn/tlv9002?qgpn=tlv9002
https://www.ti.com.cn/product/cn/tlv9004?qgpn=tlv9004

13 TEXAS

TLV9001, TLV9002, TLV9004 INSTRUMENTS
ZHCSH61R - OCTOBER 2017 - REVISED NOVEMBER 2021 www.ti.com.cn
% 8-1. TLV900x 7t H #7413 T ] EMIRR IN+ (continued)

ik LA EMIRR IN+
3.6GHz T HERL, BUEERSA. TR, BAmE. S ik 88.8 dB
8.4 THIKE

I # K e XONIE BBOK 28 5 AR 2506 2 B 2 MR ZS BT 75 AR 18] o 4% H H R ] T o i N P B 1 2 T
M TAE IR | B RO 2 i B AN AN X . SR HE NAEANX S | R A b 0 e 77 28k 75 2 I )
BN MARTS o 2 A3 B B 2B MRS | SRR TR UG DASR 8 M IR R R AT i 4. [RUL , AR IEIR ( ib#fs
) STk d W N ) SN ) 22 AT, TLVO0O0x 471 i3 #i bk 2 1 18] £ 9 850ns.

8.5 KW

TLV9001S. TLV9002S F1 TLV9004S #3#4E%A SHDN 5| , Al HEH B |, BHE TRIFEAIER. 7
W | B EROC B FE R B LT 1uA. SHDN 51 B ESEA 2, X ERE 24 SHDN 51 I EMm A NE
ROZ AR TR i SR AR 2

SHDN 5| il LLIz SO 2% 1 6 F YR H o kv o SCIBTRR M I BIELAE 620mV (( SL8UME ) A4y, EUARBE H s R 0 AR
ARk s FFORBME AL S TR, A RIS IR Rt o N T B PRI SR AT S, BB A 02 45 5 IK
zh) SHDN 3], HROEHACH P E XNV - AV - +0.2V ZHPHE. A8 EEHRFHREXAV- +12V
AV+ Z B S5 B SRS b hr L PH 2 | anSRANIREh |, b e P 3% 2 [ R 5| B 7 2 0E F YR S .
RIL , #2528 FRCRES , SHDN 5 BHIN 12 AR 2 25 sl X 3 22 202 8w P 5 B2 R OR8240 SHDN
5| K h 2 BOZ HRAR T . BORERATT SR 2 3 OB ST 51 ZE % 207G R0 v R R B HE R B R LR, (HERAT]
IR LIERF] VCC 1 LR FH#% . SHDN 51 e v i K FLEA (V+) + 0.5V, T It F K 83K 35 R

SHDN 5| i BHPT CMOS #ii N o XU IE 12 SR 38 FROAS A& S 42 1 1, 17 DU 38 38 & S5 BOR 28 iR A & K 72 i 4
N EE I X T H AL B R IR PR AT A R BT 2 H I O S K B P 5 . BT I T 40
Wik, JE RN 70us 5 ZEFRS AN 4us. ZEAE , FdE 2 EEPURE . Z KW RV TLVI002S Al
TLVO004S 1E NI BUR A A ( Bokas Chf 2 B 2 FH B A LR S 2k 1 ) o SRR (] (topr) HXR T 112K
A, JEBE B R R A NG . A T R ORTERRE R I SCITI T PN BT ( 25H ), $RE 10k Q gk n#k 3
i) YR (Ve/2). UnSRAERAE TE RIS M T8 TLVO001S. TLV9002S 5 TLVO004S , 74 iy 5 Wit 7] £ 55 35 184
Jiip

8.6 S ThREME K

TLVO0Ox RFIMA e, HEHFEHIETE 1.8V (20.9V) fl 5.5V (£2.75V) < [A] , X &L 23 4R 5t kb - HUIR
&

N o
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9 L AN SEHL
&

PUR BB 2 BE BANE T T AR, T ARG AR e 8k . T % 7 R AR ST E & oo i
REEEM TN 20 BRI BT SEI, PN RS TIRe .

9.1 MNAER

TLVO0Ox F FIMKDIFEHS B e A AN 4y s SEBOR 3852 L O (E B AN T T i vk (o XL SRR AR AT 1.8V &
5.5V i) , A AR E |, IR HE A Z BN . AB K4l R R IREER S V+ FIV - Z[AME— g H /b
TEEET 10k Q M. AR I Yo AR P s |, O SCRRRE TLVOOOX #3112 H B .

9.2 HLAI
9.2.1 TLV900x fHAN] L 37t K 87 A

P 9-1 Jiz 1 AR F e gl S A e B TLVOO0OX

Veus
ILOAD l

+

5V

+

TLV9002 —O] Vour

Re
§ 57.6 kQ

Rg
1.2kQ

B 9-1. M0 Be Y02 B FH A Y TLV900xX

VSHUNT
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9.2.1.1 &1 ER

TR R TSR I

o I : 0A £ 1A
o I HIE 4.9V
o ERARHLE : 100mV

9.2.1.2 Qi L FE
Pl 9-1 i R A 3ot R Bl 7 A2 R 1 BT

Vout =lLoap xRspunt x Gain M

T (Ioap) FE IR FLFELES (Repunt) LB R R . BB E Y 0A & 1A. O TR I T R FF 70
P EART 100mV , A FEC 2 s 1 iR it fa b

V.
SHUNT _MAX _ 100mV —100mO

lLoaD mAX 1A (2)

Rshunt =

ER 2 2 TFE Y Rgyunt N 100mQ. B 1 oap 1 Rspunt 72 HL R BE#E TLVO0OX UK , BAF=A42 K%y OV
2 4.9V ¥ s, A R 3 THE TLVO0O0X 7= A= b ik H H I Fir 7 48 25 .

V, -V,
Gainz( OUT _MAX OUT_MIN)

(VIN_MAX _VIN_MIN) 3)

TR 3 HF B P R 25N 49VIV | iZ I BHAS R Fl Rg B . i 4 H T % Re f1 Rg HLFH 28
KN, K TLVO0Ox HIHE W B A 49VIV.

(Re)

Gain=1+—<¢

(Ra) 4)

Pt Rp 4 57.6kQ , Rg 4 1.2k Q FIHRMLAET 49VIV A& . 18] 9-2 IR 1181 9-1 p o s B IS 1) A% 34 R 2
TR, MR8 AR SRABUNINY 25 P PE A ) R K. JE L O3 FLBE R O L AR B B, O HLSEBR r BB d Bt A
SRR B N I BHGUK T E o PP PE 1 HITRRAR . 28 OB A IR A S Al — 22470 . JEAEEIE T4
MRGMREETTILR , BUAEEE S BN RGESHEST.

9.2.1.3 WHH4

w

Output (V)

N

0 0.2 0.4 0.6 0.8 1
lLoap (A)

B 9-2. AN B/ %33 B
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9.2.2 BHJRLHE IRE B

JeH TR AEVEZ B T RO E S RO RAE T . e AR R IR S ROt T RE R R | B AE
JUE Bz B LA (v B o 15 B BT B A RO 383 50 F TR0 706 i AR i L 4 O L IR 45 5 DAAE

MCU " 4b2E . & 9-3 B R iy L — M8 TLVO002 FEA HELEDG FE — B AE TR 2 L ) 7 491

VRer

In
0-10 pA

l Cep
47 pF R
I v 10kQ

+3.3V
Ri
Cr
11.5kQ 10 pF
||
[
357 Q 309 kQ
A%
33V
M

VOUT

Veer O—%

&l 9-3. B IEOG B AR B OIS L
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9.2.2.1 &1 ER

TR R TSR I

o HJFEHJE : 3.3V

o BN : OpA & 10pA
s it 01V E32V
e % : 50kHz

9.2.2.2 [ Z 1 L FE
R 5 A X TR IR (VouT) ~ HIANHI () 1S % HE (Vrer) 2 18] 1I4% 58 26 5.

Vout =N xRr + VRer ()
Hrp
VREF::V+X[EE:£E&}
R +Rs 6)

EITRE R A R2 LU 7 it BT R L |, 4% Vrer WE A 100mV LA A5/ ) A RLF

Veee _ 01V _ 4 0303
V, 33V Ko

T A2 IZ R I i B LK R1 BN 11.5kQ , ff R2 W E N 357 Q.
A DAL T N BRI 0T SR A B R P R T AR P R ) S T LB

A, = Vour —Veer 32V 01V _ 0KV o001 0

(8)
T 9 , BT Re TR - 3-dB %8 (f - agg) T RIS A AR I1E -

1 1 =10.3 pF~10 pF

C = =
P 2xnxRexfagg 2xmx309 kQx50 kHz ©)

L N2 P 7 B0 B /NS SHEBOR A5l 58 86 T Re Cp HUME , LK TLVO002 INX - GBI ERTHE | A S TGH Mk
EIRLREY (CPD). LA AN FLZS (CCM) FIZ /i NHLZS (CD) 1, anJr 2K 10 iR

ClN:CPD+CCM+CD =47 pF+5 pF+1 pF=53 pF (10)
/N SRR AR BEAE T AR 11 RS

_OntCr L gog k2

f_ >
-Baw 2XTI:><RFXC|:2 (11)

TLVO00x 1) 1MHz i 51 a2 S {1k 58 B5K , FFAE R A C B AP R e
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9.2.2.3 B
R AR AR B R A 00 S R IR B PR AR 3 R BN ] 9-4 Pl o O HE TR O A EEL S I PR R L 1 9-5 It
No
120 3 /
\\\\ 25 i
100
) s 2 ,/
—~ ()
8 g /
- 80 S 15
5 s 7
© 3
g //
60
0.5 //
40 0
10 100 1k 10k 100k M 0 2E-6 4E-6 6E-6 8E-6 1E-5
Frequency (Hz) Input Current (A)
Bl 9-4. St —iRE RIS B TG A R & 9-5. JtH IR E BRI EME R
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10 FJFEAHRE N
TLVO00x 414 5E TAF LIRS BN 1.8V £ 5.5V (20.9V £ £2.75V ) ; ZF Ik EH T - 40°C & 125°C HiE
FESERE. 1 7.1 BT AT R T AE U BRI B AR IS4

CAUTION
HLR AL R 6V T AR 2o A ARG AR S RS BT 7.1,

¥ 0.1uF 5 A E T IR ML , Db ke s s BRe S ETERE NG R E . FRSHMABERBNE
MEZHEAES , ESMHT 1.1,

10.1 I\ F1 ESD &

TLVO00x RANTEFTE 51 LA T A ESD Ry HES. XFH NG H 5, XFh R 5 E A5 5 AN A YR 5|
W2 BEER SR R . RERERAED 10mA | Xt ESD (R399 AR 5t FeFL Ak m 2% py i Ao SRR 30 10-1

S 1G] e R IR . P FEL#S S 00 1 A B 50 PR B N S A PR AR R N LI o S 0 ) P RS 2 3 I TR 25 o\ i 1)
PR X IR A UR MRS, L AR R R A

loverLoaD
10-mA maximum
e

O Vour

B 10-1. N\ EBRARD
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1 )7
11.1 58T

N T AL BAT I RISATPEBE | A R A BN HLER AR (PCB) Al RSBk, A4

o MgRREET DUIES R ) R AR SR B R B b, AR IR RIS R SR B (RS . 55 B F A AR Tl
T FR AR B B AR R PR B I e
- FEREAS AR S| TR i 2 ) FE R ESR 0.1uF FRRs5 i A o |, B M B R EEIL . A V+ Bl
S A B 55 % R 25 A AT AL B RIS FH A 755K
o R HEE AR RRUURIE T 20 B b B R BRI A R MR S R ik . 2 )R PCB LI — Rl Rl L
TR R Het 2 A Bl TR AR B T2 (EMI) B4R 335 /0O X 50 et MRS et o
ATYIPERG Y, TR R AL
o NTREADAFEME WA GELR T BT B I B A2 . I RX R LA RERR R TT , LA 90 FEA %
I BUBGE LR LT AT TR A e As AT B B R £ .
SRR TTAR AL B R BRI AR, W& 11-2 PR i Re 1 Rg #I0 SARS N AT 5 KPR B2 ek 2 A2 L 2
ROUTRedram N EL. Vg, A L2 fLE T iR UK A7)
5 REAE B 24 ] [l 1 5 BN R BT ORI PR o XA W] 0 2 2D BT AN R] L 35 T e 2 B A 1 RS HL O
NG R EEERE , @R PCB HUa HEAT IR e .
AT A 25 4 1l LB TS 1T R DR 0B N IRt 3 vh Tt B R b . TR AT A (1) PCB /K& VSRS | fR UK
PCB HAeH+ |, LLERIE TS AR P R RZHUETET | iHBEE7E 85°C HMRiME T 30 7 4h D
"o

11.2 A Jia Bl

VIN 1 + VIN 2 +
Ra VOUT 1 Ra VOUT 2
— Re —— Re
B 11-1. R ERR
Place components
close to device and to ouTH v Use Iqw—ESR,
each other to reduce S+ ceramic bypass
parasitic errors . capacitor . P\ac_eas
close to the device
\A / as possible .
v, |
\ v o
Re ouT2
GND IN1— ouT2
Ra Re
VNt O———— N+ | IN2- GND
Ra
V- IN2 + VIN 2

Use low-ESR. / l Keep input traces short

ceramic bypass GND and run the input traces

Y, as far away from
capacitor . Place as s Ground (GND) plane on another layer the supply lines
close to the device as possible .
as possible .
B 11-2. #i ol
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12 BRI SRS SR

12.1 O CRE

12.1.1 MSR3H

TEZ BT AR

o EMAE (TN, & F A #47 EMI #ii) H:
12.2 BWCCRS R R @ &

BRSO EEFEA , 5 AR ti.com BRSO iy 275 EHr BATIEM , RDATRE R B0 S SR
B AXRELNHEMER , WEEEM OB SO RS BT iR,

12.3 T FERIE

TIE2E™ CHriglse TREMMEZESHE TR, v HEMNEZOREE . S 0IFmEsmsit#oh. MRWEm
AR E R )R] SRS BT T AP B

B AR RS TIERE HRERE Rt KB EIFAER T BRMIE |, I H A2 &k TI WS ; 530
TI ) (fd L&D

12.4 Bty
TI E2E™ is a trademark of Texas Instruments.
5 ' ® is a registered trademark of Bluetooth SIG, Inc.
FTA R bR BN & E T R .
12.5 Electrostatic Discharge Caution
This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

‘ with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.
‘9 \ 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.
12.6 RiER
TI RiEE RARTERIN W MR 7 AR 17 BEAENE 1 A€ L.
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13 ML HEMTTEGE R

TRTTEE U BRI IE S X EE B AR A I ROl T . BE AR A B ATIEA, H
ASKSTRGATIEAT . W TR EAR R A ST SR A | TE & A2 T AT AR .
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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 ©)
@ ©)
TLV9001IDBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 10GF
TLV9001IDBVR.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 10GF
TLV9001IDCKR Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1Bz
TLV9001IDCKR.A Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1BZ
TLV9001IDPWR Active Production X2SON (DPW) | 5 3000 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 DF
TLV9001IDPWR.A Active Production X2SON (DPW) | 5 3000 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 DF
TLV9001SIDBVR Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 10JF
TLV9001SIDBVR.A Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 10JF
TLV9001SIDBVRG4 Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 10JF
TLV9001SIDBVRG4.A Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 10JF
TLV9001SIDCKR Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1F8
TLV9001SIDCKR.A Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1F8
TLV9001TIDCKR Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1D6
TLV9001TIDCKR.A Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1D6
TLV9001UIDBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 10DF
TLV9001UIDBVR.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 10DF
TLV9001ZIDPWR Active Production X2SON (DPW) | 5 3000 | LARGE T&R Yes NIPDAU | NIPDAUAG Level-1-260C-UNLIM -40 to 125 (D, DF)
TLV9001ZIDPWR.A Active Production X2SON (DPW) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 (D, DF)
TLV9002IDDFR Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T902
TLV9002IDDFR.A Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T902
TLV9002IDDFRG4 Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T902
TLV9002IDDFRG4.A Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T902
TLV9002IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU | SN Level-2-260C-1 YEAR -40 to 125 (1GNX, OBBI)
| NIPDAUAG
TLV9002IDGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 (1GNX, OBBI)
TLV9002IDGKRG4 Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1GNX
TLV9002IDGKRG4.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1GNX
TLV9002IDGKT Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes NIPDAU | SN Level-2-260C-1 YEAR -40 to 125 (1GNX, OBBI)
| NIPDAUAG
TLV9002IDGKT.A Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 (1GNX, OBBI)
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https://www.ti.com/product/TLV9001/part-details/TLV9001IDBVR
https://www.ti.com/product/TLV9001/part-details/TLV9001IDCKR
https://www.ti.com/product/TLV9001/part-details/TLV9001SIDBVR
https://www.ti.com/product/TLV9001/part-details/TLV9001SIDCKR
https://www.ti.com/product/TLV9001/part-details/TLV9001TIDCKR
https://www.ti.com/product/TLV9001/part-details/TLV9001UIDBVR
https://www.ti.com/product/TLV9001/part-details/TLV9001ZIDPWR
https://www.ti.com/product/TLV9002/part-details/TLV9002IDDFR
https://www.ti.com/product/TLV9002/part-details/TLV9002IDGKR
https://www.ti.com/product/TLV9002/part-details/TLV9002IDGKT
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Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
(1) %) @3) Ball material Peak reflow (6)
4 (©)]

TLV9002IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TL9002
TLV9002IDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 TL9002
TLV9002IDRG4 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TL9002

TLV9002IDRG4.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TL9002
TLV9002IDSGR Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1GMH
TLV9002IDSGR.A Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 1GMH
TLV9002IDSGRG4 Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1GMH
TLV9002IDSGRG4.A Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1GMH
TLV9002IDSGT Active Production WSON (DSG) | 8 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1GMH
TLV9002IDSGT.A Active Production WSON (DSG) | 8 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 1GMH
TLV9002IPWR Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU | SN Level-2-260C-1 YEAR -40 to 125 9002
TLV9002IPWR.A Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 9002
TLV9002SIDGSR Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 1GDX
TLV9002SIDGSR.A Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40to 125 1GDX
TLV9002SIRUGR Active Production X2QFN (RUG) | 10 3000 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 ENF
TLV9002SIRUGR.A Active Production X2QFN (RUG) | 10 3000 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 ENF
TLV9002SIYCKR Active Production DSBGA (YCK) | 9 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 JK
TLV9002SIYCKR.A Active Production DSBGA (YCK) | 9 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40to 125 JK

TLV9004IDR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TLV9004
TLV9004IDR.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TLV9004
TLV9004IDRG4 Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TLV9004

TLV9004IDRG4.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 TLV9004
TLV9004IDYYR Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TLV9004I
(DYY) | 14
TLV9004IDYYR.A Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 TLV9004I
(DYY) | 14
TLV9004IPWR Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU | SN Level-2-260C-1 YEAR -40to 125 TLV9004
TLV9004IPWR.A Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 TLV9004
TLV9004IPWR.B Active Production TSSOP (PW) | 14 2000 | LARGE T&R - Call Tl Call Tl -40to 125
TLV9004IRTER Active Production WQFN (RTE) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T9004
TLV9004IRTER.A Active Production WQFN (RTE) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 T9004
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https://www.ti.com/product/TLV9002/part-details/TLV9002IDSGR
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https://www.ti.com/product/TLV9002/part-details/TLV9002SIDGSR
https://www.ti.com/product/TLV9002/part-details/TLV9002SIRUGR
https://www.ti.com/product/TLV9002/part-details/TLV9002SIYCKR
https://www.ti.com/product/TLV9004/part-details/TLV9004IDR
https://www.ti.com/product/TLV9004/part-details/TLV9004IDYYR
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Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
(1) %) @3) Ball material Peak reflow (6)
4 (©)]

TLV9004IRUCR Active Production QFN (RUC) | 14 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1DC
TLV9004IRUCR.A Active Production QFN (RUC) | 14 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 125 1DC
TLV9004IRUCRG4 Active Production QFN (RUC) | 14 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1DC

TLV9004IRUCRG4.A Active Production QFN (RUC) | 14 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1DC

TLV9004SIRTER Active Production WQFN (RTE) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T9004S

TLV9004SIRTER.A Active Production WQFN (RTE) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 T9004S

@ 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 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 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 TLV9001, TLV9002, TLV9004 :
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o Automotive : TLV9001-Q1, TLV9002-Q1, TLV9004-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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http://focus.ti.com/docs/prod/folders/print/tlv9001-q1.html
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
IR T
& © o|( Bo W
el |
L & Diameter ' '
Cavity +| A0 |+
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0 0 Sprocket Holes
| |
T T
Nt I )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% |
T T
=
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TLV9001IDBVR SOT-23 DBV 5 3000 178.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TLV9001IDCKR SC70 DCK 5 3000 178.0 8.4 225 | 2.45 12 4.0 8.0 Q3
TLV9001IDCKR SC70 DCK 5 3000 180.0 8.4 2.3 25 1.2 4.0 8.0 Q3
TLV9001IDPWR X2SON DPW 5 3000 178.0 8.4 091 | 0.91 0.5 2.0 8.0 Q2
TLV9001SIDBVR SOT-23 | DBV 6 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
TLV9001SIDBVRG4 SOT-23 | DBV 6 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
TLV9001SIDCKR SC70 DCK 6 3000 178.0 8.4 225 | 245 1.2 4.0 8.0 Q3
TLV9001TIDCKR SC70 DCK 5 3000 180.0 8.4 2.3 25 1.2 4.0 8.0 Q3
TLV9001UIDBVR SOT-23 DBV 5 3000 178.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TLV9001ZIDPWR X2SON | DPW 5 3000 178.0 8.4 091 | 091 | 05 2.0 8.0 Q2
TLV9001ZIDPWR X2SON DPW 5 3000 180.0 8.4 091 | 0.91 0.5 2.0 8.0 Q2
TLV9002IDDFR SOT-23- DDF 8 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
THIN
TLV9002IDDFRG4 SOT-23- DDF 8 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
THIN
TLV9002IDGKR VSSOP DGK 8 2500 330.0 12.4 5.3 34 1.4 8.0 12.0 Q1
TLV9002IDGKR VSSOP DGK 8 2500 330.0 12.4 525 | 335 | 1.25 8.0 12.0 Q1
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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)
TLV9002IDGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
TLV9002IDGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
TLV9002IDGKRG4 VSSOP | DGK 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
TLV9002IDGKT VSSOP | DGK 8 250 330.0 12.4 5.3 34 14 8.0 12.0 Q1
TLV9002IDR SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLV9002IDRG4 SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLV9002IDSGR WSON DSG 8 3000 180.0 8.4 2.3 2.3 1.15 4.0 8.0 Q2
TLV9002IDSGRG4 WSON DSG 8 3000 180.0 8.4 2.3 2.3 1.15 4.0 8.0 Q2
TLV9002IDSGT WSON DSG 8 250 180.0 8.4 2.3 2.3 1.15 4.0 8.0 Q2
TLV9002IPWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
TLV9002SIDGSR VSSOP | DGS 10 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
TLV9002SIRUGR X2QFN RUG 10 3000 178.0 8.4 1.75 | 2.25 | 0.56 4.0 8.0 Q1
TLV9002SIYCKR DSBGA | YCK 9 3000 180.0 8.4 11 11 0.4 2.0 8.0 Q1
TLV9004IDR SoIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
TLV9004IDRG4 SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
TLV9004IDYYR SOT-23- | DYY 14 3000 330.0 12.4 4.8 3.6 1.6 8.0 12.0 Q3
THIN

TLV9004IPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
TLV9004IPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
TLV9004IRTER WQFN RTE 16 3000 330.0 12.4 33 33 11 8.0 12.0 Q2
TLV9004IRUCR QFN RUC 14 3000 180.0 9.5 216 | 2.16 0.5 4.0 8.0 Q2
TLV9004IRUCRG4 QFN RUC 14 3000 180.0 9.5 2.16 | 2.16 0.5 4.0 8.0 Q2
TLV9004SIRTER WQFN RTE 16 3000 330.0 12.4 3.3 3.3 11 8.0 12.0 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)
TLV9001IDBVR SOT-23 DBV 5 3000 208.0 191.0 35.0
TLV9001IDCKR SC70 DCK 5 3000 210.0 185.0 35.0
TLV9001IDCKR SC70 DCK 5 3000 210.0 185.0 35.0
TLV9001IDPWR X2SON DPW 5 3000 205.0 200.0 33.0
TLV9001SIDBVR SOT-23 DBV 6 3000 210.0 185.0 35.0

TLV9001SIDBVRG4 SOT-23 DBV 6 3000 210.0 185.0 35.0
TLV9001SIDCKR SC70 DCK 6 3000 208.0 191.0 35.0
TLVO001TIDCKR SC70 DCK 5 3000 210.0 185.0 35.0
TLV9001UIDBVR SOT-23 DBV 5 3000 208.0 191.0 35.0
TLV9001ZIDPWR X2SON DPW 5 3000 205.0 200.0 33.0
TLV9001ZIDPWR X2SON DPW 5 3000 210.0 185.0 35.0

TLV9002IDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
TLV9002IDDFRG4 SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
TLV9002IDGKR VSSOP DGK 8 2500 356.0 356.0 36.0
TLV9002IDGKR VSSOP DGK 8 2500 366.0 364.0 50.0
TLV9002IDGKR VSSOP DGK 8 2500 366.0 364.0 50.0
TLV9002IDGKR VSSOP DGK 8 2500 353.0 353.0 32.0
TLV9002IDGKRG4 VSSOP DGK 8 2500 353.0 353.0 32.0
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

TLV9002IDGKT VSSOP DGK 8 250 353.0 353.0 32.0
TLV9002IDR SoIC D 8 2500 353.0 353.0 32.0
TLV9002IDRG4 SOIC D 8 2500 353.0 353.0 32.0
TLV9002IDSGR WSON DSG 8 3000 210.0 185.0 35.0
TLV9002IDSGRG4 WSON DSG 8 3000 210.0 185.0 35.0
TLV9002IDSGT WSON DSG 8 250 210.0 185.0 35.0
TLV9002IPWR TSSOP PW 8 2000 353.0 353.0 32.0
TLV9002SIDGSR VSSOP DGS 10 2500 366.0 364.0 50.0
TLV9002SIRUGR X2QFN RUG 10 3000 205.0 200.0 33.0
TLV9002SIYCKR DSBGA YCK 9 3000 182.0 182.0 20.0
TLV9004IDR SolIC D 14 2500 353.0 353.0 32.0
TLVO004IDRG4 SOIC D 14 2500 353.0 353.0 32.0
TLVO004IDYYR SOT-23-THIN DYY 14 3000 336.6 336.6 31.8
TLV9004IPWR TSSOP PW 14 2000 356.0 356.0 35.0
TLV9004IPWR TSSOP PW 14 2000 353.0 353.0 32.0
TLV9004IRTER WQFN RTE 16 3000 367.0 367.0 35.0
TLV9004IRUCR QFN RUC 14 3000 205.0 200.0 30.0
TLV9004IRUCRG4 QFN RUC 14 3000 205.0 200.0 30.0
TLV9004SIRTER WQFN RTE 16 3000 367.0 367.0 35.0
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PACKAGE OUTLINE
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PIN 1—]
INDEX AREA

4
0.3
\ { 0.15
0.2 [c|AB] NOTE 5 4X0°-15° = @D = =00 "YP
1.45
0.90

GAGE PLANE

f

g’ &/* L \ 1
. TYP 0.6
0 — o3 TYP SEATING PLANE

4214839/K 08/2024

NOTES:

[N

. 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.

. Refernce JEDEC MO-178.

. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.25 mm per side.

. Support pin may differ or may not be present.

AOWN

)]
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EXAMPLE BOARD LAYOUT
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

—= BX(11) =

f

5X (0.6)

f
T

2X (0.95)

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\
|
/
EXPOSED METAL— |
J L 0.07 MAX JL 0.07 MIN

EXPOSED METAL

ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214839/K 08/2024

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.

INSTRUMENTS
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EXAMPLE STENCIL DESIGN
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
—= BX(L1) = ¢

1 1l % | |
5
oo
ﬁ [ I
— ‘ L SYMM
[ Tt

‘ |
T
L7(2-5)4’

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:15X

(RO.05) TYP

4214839/K 08/2024

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.

INSTRUMENTS
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PACKAGE OUTLINE
DGKOOO8A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

02
| Soacl— -

FPIN 1 INDEX AREA SEATING
‘ PLANE
) 8 6X ,/j\
—] == j T T
—-—] 2% 1l
|
[ ] + ‘ ]
— == |
L ) 5 L 5 0.38 \J/
I N S %0130 [c[ale]
NOTE 4
\f{ ‘\ 0.23
/
- <¥SEE DETAIL A o
1.1 MAX

L 0.15

0.05

DETAIL A
TYPICAL

4214862/A 04/2023

NOTES: PowerPAD is a trademark of Texas Instruments.

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

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

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

5. Reference JEDEC registration MO-187.
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EXAMPLE BOARD LAYOUT
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

Tsx (1.4) j
1

8X (0.45) 1 [ Y J

SEE DETAILS
‘ (4.4)
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 15X
SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING  \ SOLDER MASK‘\ /  OPENING
O |
|
EXPOSED METAL \ * T T——EXPOSED METAL
0.05 MAX # 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED

(PREFERRED) SOLDER MASK DETAILS

4214862/A 04/2023

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.
8. 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.
9. Size of metal pad may vary due to creepage requirement.
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EXAMPLE STENCIL DESIGN
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

(R0.05) TYP

+ r 8X (;.4) j

8X (0.45) 1 [ ]

SOLDER PASTE EXAMPLE
SCALE: 15X

4214862/A 04/2023

NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.

INSTRUMENTS
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PACKAGE OUTLINE

DCKOOO6A SOT - 1.1 max height
SMALL OUTLINE TRANSISTOR
2.4
18 (D ]oa]c
1.4 E
PIN 1 11 L1
INDEX AREA 08

]

2.15 ‘ ‘
1.85
4x0°-12° E . 0.1 1yp
0.0
NOTE 5
4X &4°-15°
0.22
GAGE PLANE \[ 0o0s TYP

g’ rﬁ L \ j
> TYP 0.46
0 — 026 TYP SEATING PLANE

0.26

4214835/D 11/2024

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. Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.15 per side.

4. Falls within JEDEC MO-203 variation AB.
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www.ti.com




EXAMPLE BOARD LAYOUT
DCKOOOGA SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

6X (0.9) P(EG
1 j i T ‘

6X (04) [

—

SYMM

3
(R0.05) TYP ; @ 2)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:18X

+—_
|

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

EXPOSED METAL EXPOSED METAL/
J qu 0.07 MAX J L 0.07 MIN
ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214835/D 11/2024

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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DCKOOO6A

EXAMPLE STENCIL DESIGN

SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

f

PKG

6X (0.4)

6X (0.9) T ¢
]

4X(0.65)

(R0.05) TYP

Li 2.2)

SOLDER PASTE EXAMPLE
BASED ON 0.125 THICK STENCIL
SCALE:18X

4214835/D 11/2024

NOTES: (continued)

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

design recommendations.

8. Board assembly site may have different recommendations for stencil design.
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GENERIC PACKAGE VIEW
RTE 16 WQFN - 0.8 mm max height

3 x 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.

4225944/A

INSTRUMENTS
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PACKAGE OUTLINE
RTEOO16C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—]

SIDE WALL
METAL THICKNESS
DIM A
OPTION1 | OPTION 2

I 0.1 0.2

0.8 MAX
LAL* = e
0.05
0.00

[]1.68+0.07 (DIM A) TYP
S 7

—EXPOSED
THERMAL PAD

0.18
0.1M |C|A|B
(OPTIONAL) s 0.050
05
16X o3

4219117/B 04/2022

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.

i
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EXAMPLE BOARD LAYOUT
RTEOO16C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

] E—

i1
CO g

16X (0.24) T O ! O

e e -—t—- ¢ @9
_ (0.58)
=1 (1) e
12X (0.5) [ /O | ' _
s | (1
%L 1 —
| |
e ‘ G B LB
VIA | _ J_ — -
L) | ‘
5 ! '8 |
(RO.05) 0.58) TYP 4——4
ALL PAD CORNERS | (058) ‘
o pg—
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:20X
0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND
Pgin SOLDER MASK
METAL | fOPENING
| I
| |
EXPOSED— ||
EXPOSED T __SOLDER MASK METAL | /NMETAL UNDER
OPENING N SOLDER MASK
NON SD%II_ZIIDI\IIESDMASK SOLDER MASK
DEFINED

(PREFERRED)
SOLDER MASK DETAILS

4219117/B 04/2022

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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EXAMPLE STENCIL DESIGN
RTEOO16C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

(1.55)
16 13

BRNR XS T

s g Lo
|

METAL/ ‘
ALL AROUND ‘ _ «.7 ] e I 1
| |
|

(R0.05) TYP

|
L \
'd T A
- ‘ - 12
() ‘ ()
16X (0.24) | - ‘
@ /1\17 @ SYMM
- (\}%———4*—— —-—¢ @9
f - I
12X (0.5) | Y ‘ Y !
| ‘.
% ) s
|

L

|
- (2.8)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 17:

85% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:25X

4219117/B 04/2022

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

DYY0014A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE
3.36
3.16 SEATING PLANE
ZQIELINDEX E
o / ]
12X|0.5
T — ———7
——
43 ox
v, L 1 3]
[ ] .
1|  E— ——— oo
8 4X0°- 15 i
1ax 03 v 1.1 MAX
8] 241 | 0.11
19 [#[01@[c|a]8]
s /\&4x4°-15°
[ F )
“ L

! 02 ryp
; E%o.os
T X SEE DETAIL A

0.25 B
GAUGE PLANE
/ {
oot Lo;
DETAIL A '
TYP

4224643/D 07/2024

NOTES:

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

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not exceed

0.15 per side.

This dimension does not include interlead flash. Interlead flash shall not exceed 0.50 per side.

Reference JEDEC Registration MO-345, Variation AB

o>
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EXAMPLE BOARD LAYOUT
DYYO0014A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE

14X (1.05)
f

14X (0.3) 4

12X (0.5)
(R0.05) TYP
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X
SOLDER MASK METAL UNDER

OPENING SOLDER MASK SOLDER MASK
_— METAL / OPENING
C_ (—
{ )

—_——_——— e ——

NON- SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4224643/D 07/2024

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.

3 Texas
INSTRUMENTS

www.ti.com



EXAMPLE STENCIL DESIGN
DYY0014A SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

14X (1.05) ﬁ ¢
+
I
o )

12X (0.5)

(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 20X

4224643/D 07/2024

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.

3 Texas
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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
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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.

i3 TExas
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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.

i3 TExas
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www.ti.com




GENERIC PACKAGE VIEW
RUG 10 X2QFN - 0.4 mm max height

1.5x 2, 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.

4231768/A
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MECHANICAL DATA

RUG (R—PQFP—N10)

PLASTIC QUAD FLATPACK

Pin 1 Index Area

040
0,34

v
w] ©

0,00
Seating Height

Seating Plane

0,40

[ [ i [ A
L ‘ A
Pin 1 Identifier — | ‘ v
0,10 X 45° 04— - _ _ __ls
— ‘ gy 239
10 =
9 8 ! 7 6
LR o 030
0,35 0.20
005 10X
WGE e & 0,10 M[c[A[B]
, 0,05 M| ¢

Bottom View

4208528-3/B 04/2008

NOTES: All linear dimensions are in millimeters.

QFN (Quad Flatpack No-Lead) package

Dimensioning and tolerancing per ASME Y14.5M-1994.

This drawing is subject to change without notice.

configuration.

This package complies to JEDEC MO-288 variation X2EFD.

{? TEXAS
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LAND PATTERN

RUG (R—PQFP—N10)

Example Board Layout Example Stencil Design
(Note E)
- 235 | 2,30 —— |

0,58 2X
End Leads

1,50 1,50
ﬂ 0.50 0,50
0,63 2X

Note D
T T T Ena Leads [ ‘T»
‘ | | | |
H J ﬁg .

_ _ 0,35 2X
E End lLeads 1,80 075 - -

M—>J4{

0,30 2X End Leads

—

M
H*
"

3 B3
%4

’/ \\4\{\\» ! T I 058 8X Al Side Leads T T ! T I 0,53 8X All Side Leads
Hpiig J—+ Wi

0,25 8X All Side Leads —» 4

N
0,25 4X S'dé&ﬁs—q/ }# »‘ }« 0,30 4X Corner Leads

4210299-3/A 06/09

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. Customers should contact their board fabrication site for minimum solder mask web tolerances between signal pads.

E. Maximum stencil thickness 0,127 mm (5 mils). Al linear dimensions are in millimeters.

F. 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 stencil design considerations.

G. Side aperture dimensions over—print land for acceptable area ratio > 0.66. Customer may reduce side aperture dimensions
if stencil manufacturing process allows for sufficient release at smaller opening.

b TeExAs
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DGS0010A I

PACKAGE OUTLINE
VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

AT SEATING PLANE—— "
PIN 1 1D .
) — 8X|0.5 — :
10 [05] 1)
= T ]
— 2X
[
1 | m
===
T il
29 T T (4 [0.1® [c]A® [BO | 41.1 MAX
NOTE 4
T
v/ \
\ J ‘ E 1
h ,l 0.23
e TYP
&SEE DETAIL A 0.13

)

0.4 0.05

DETAIL A
TYPICAL

4221984/A 05/2015

NOTES:

-

s W N

. 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-187, variation BA.

i3 Texas
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EXAMPLE BOARD LAYOUT

DGS0010A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

10X (1.45)
10X (0.3) j r SYMM (R0.05)
TYP
| ::/
= i

-—— = ——

|

|

|

i 1O SYMM
T == %
8X (0.5) 5 :; :i:]

Li (4.4) !

6

LAND PATTERN EXAMPLE
SCALE:10X

SOLDER MASK METAL UNDER SOLDER MASK
OPENING \ ) METAL SOLDER MASK\x i OPENING

4 r=— 0.05 MAX

ALL AROUND

NON SOLDER MASK
DEFINED

{ }
=
J 0.05 MIN
ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS
NOT TO SCALE

4221984/A 05/2015

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.

Texas
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EXAMPLE STENCIL DESIGN
DGS0010A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

YMM (R0.05) TYP

T1OX(1.45)T S

10x<0.3)L ¢

1 ‘ |
== | v
b | ——]

|
)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:10X

4221984/A 05/2015

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.

i3 Texas
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GENERIC PACKAGE VIEW
DPW 5 X2SON - 0.4 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4211218-3/D
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PACKAGE OUTLINE
DPWOOO5A X2SON - 0.4 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

0.85
0.75

PIN 1 INDEX AREA/?;‘

0.4 MAX T
i — =X — SEATING PLANE

NOTE 3

—= =~ (0.1)

4X (0.05) *‘ (0.324) [—— 8:88 i
1 l T
W? ! / [J 0.25+0.1 i

o 5 — NOTE 3\——
0.48 - + -—t 2X (0.26) ]
SN |
S

1

! | 4y 0.27
0.239 T X017

0.1 |C|A|B
0.288 s 4%
3X 0188 0.05 |C

4223102/D 03/2022

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 size and shape of this feature may vary.
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EXAMPLE BOARD LAYOUT

X2SON - 0.4 mm max height
PLASTIC SMALL OUTLINE - NO LEAD

DPWOO05A

4X (0.42)

0.05 MIN
ALL AROUND
-1 TYP

4X (0.26)
(0.48)

(R0.05) TYP N e \
SOLDER MASK

4X (0.06) OPENING, TYP

(0.21) TYP METAL UNDER
EXPOSED METAL SOLDER MASK
CLEARANCE TYP

LAND PATTERN EXAMPLE
SOLDER MASK DEFINED
SCALE:60X

4223102/D 03/2022

NOTES: (continued)
4. This package is designed to be soldered to a thermal pad on the board. For more information, refer to QFN/SON PCB application note
in literature No. SLUA271 (www.ti.com/lit/slua271).

INSTRUMENTS
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EXAMPLE STENCIL DESIGN
DPWOOO5A X2SON - 0.4 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

<444444—4x(042)4444444—‘ — 4X (0.06)

4 L

4X(022) 1
. ax (0.26)4—1
SYMM
N R
SOLDER MASK——
EDGE
I
| |
) | ‘ ]
| |
|
(R0.05) TYP SYMM
¢
(0.78)

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL

EXPOSED PAD 3

92% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:100X

4223102/D 03/2022

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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PACKAGE OUTLINE
DPWO0O005B X2SON - 0.4 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

PIN 1 INDEX AREA—— [~

0.85
0.75

0.4 MAX
i O < O
J s SEATING PLANE
0.05 NOTE 3

0.00
7 0.35 2X (0.36) f=—
0.15 0.27 — 0.1) TYP
~—T 4X 017 (0.1)
|
2 \
4
NOTE 3—
; (]
— L 2% (0.26) ]
1 5
0.27
L ax
PIN1ID 0.17

0.1 |C|A|B
N4 0.05 |C

4228233/D 09/2023

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 size and shape of this feature may vary.
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EXAMPLE BOARD LAYOUT
DPWO0O005B X2SON - 0.4 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

‘ (0.78) |
SYMM
4X (0.42) ‘ | ¢ 0.06) 0,05 MIN
,,,,,, | L ALL AROUND
}7: i i i ‘ i - TYP
' 5
4X(0.22) 1 \ g R77+ B
| ’ /- # N !
L Lo \ N Jr Y
SYMM + N D (0.48)
e TR TS o
g ;s |
‘ A
2 ‘ { 4

(R0.05) TYP /< ffffffffff S

SOLDER MASK
©0.1) VIA \ OPENING, TYP
METAL UNDER

(0.21) TYP SOLDER MASK, TYP

EXPOSED METAL
CLEARANCE

LAND PATTERN EXAMPLE
SOLDER MASK DEFINED
SCALE:60X

4228233/D 09/2023

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, refer to QFN/SON PCB application note
in literature No. SLUA271 (www.ti.com/lit/slua271).
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EXAMPLE STENCIL DESIGN
DPWO0O005B X2SON - 0.4 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

4X (0.42)
T j 4X (0.06)

4x (o 22) 1 >
@0.24)

SOLDER MASK
SYMM EDGE

(0.21)

|
(R0.05) TYP SYMM ‘

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL

EXPOSED PAD 5

92% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:60X

4228233/D 09/2023

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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DCKOOO5A

PACKAGE OUTLINE
SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

PIN 1
INDEX AREA

NOTE 5

GAGE PLANE 0.22

\[ 0.0 TYP
& rr/ | 046 \(
. TYP TYP
SEATING PLANE

0.26

4x0°-12° ~— (0.9) —=

2 [
(@]

~— 1.1 MAX

1

]

[ 1
|-

TYP

oo
or

4214834/G 11/2024

NOTES:

[N

o bhwWN

per ASME Y14.5M.

. This drawing is subject to change without notice.
. Refernce JEDEC MO-203.

. Support pin may differ or may not be present.

. Lead width does not comply with JEDEC.

. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not exceed

0.25mm per side

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

i
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EXAMPLE BOARD LAYOUT
DCKOOO5A SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

-— bp—-—-r—-—¢  3)
2
2X(—(“)-765) \ ‘ T l
L | .

(R0.05) TYP Li 2.2) 4J

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:18X

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

EXPOSED METAL EXPOSED METAL/
J qu 0.07 MAX J L 0.07 MIN
ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214834/G 11/2024

NOTES: (continued)

7. Publication IPC-7351 may have alternate designs.
8. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DCKOOO5A SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

| j 5X(?.95) ¢
5X (0.4) %—4—}7777 5 .
! SYMMT

T 2 ***7***‘7*74; 1.3)
|

2X(0.65)

(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.125 THICK STENCIL
SCALE:18X

4214834/G 11/2024

NOTES: (continued)

9. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
10. Board assembly site may have different recommendations for stencil design.
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J’f PACKAGE OUTLINE
‘)J_)

DDFOOO08A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE
2.95 SEATING PLANE
265 1YP T
PIN 1 ID o.1lc -
PN T (D ]oa[c]
— | | .
ox[065] |
(- I i
T
o ] = i
2.85 2X
NOTE 3 1.95 ‘% ‘
L | |
|
4 - — - — L 4x 0°-15° ‘; ‘
5 gy 0-38 L L | J
0.22 -
5] J 165 (% |0a@ [c[A]B] |
MAX
)\ ~—ax 415
. ~
/ =
/ [
0.20
i [ \‘ [ \[ 0.08 TYP
| L /
\ : \f
S /\\
— SEE DETAIL A
GAGE PLANE
0°-8
DETAIL A
TYPICAL
4222047/E  07/2024
NOTES:

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

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.
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EXAMPLE BOARD LAYOUT
DDFOOO08A SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

8X (1.05) ﬁ SYMM
¢

| 6
N I
8X (0.45) —
SYMM
— _ - a
ey 1 (]
6X (0.65) | ‘
o N
| |
(R0.05) ‘ ‘
TYP | (2.6) |
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X
SOLDER MASK
SOLDER MASK METAL UNDER
OPENING \ METAL SOLDER MASK ~ \ fOPEN'NG
”””” \
| |
0.05 MAX AL ERPOSED 0.05 MIN JL EXPOSED
ALL AROUND ALL AROUND METAL
NON SOLDER MASK SOLDER MASK

DEFINED DEFINED

SOLDER MASK DETAILS

4222047/E 07/2024

NOTES: (continued)

4. Publication IPC-7351 may have alternate designs.
5. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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DDFOO08A

EXAMPLE STENCIL DESIGN
SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

8X (1.05) —1

8X (0.45) —

—-
6X (0.65)

sy

(2.6)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:15X

4222047/E 07/2024

NOTES: (continued)

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

design recommendations.

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

INSTRUMENTS
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

58019 ([0 B1[C]
PIN 1 ID AREA

6X[.050
: o [1.27] —] \
T == %
I T |
— 2X |
.189-.197
[4.81-5.00] % 150 |
NOTE 3 [3.81] ?
] u
4X (0°-15%) \
- == ‘
L\ J 5 T p—
3] 8X .012-.020 }
150-.157 —— [0.31-0.51] —={ .069 MAX
[3,\.1801%528] |9 [.010[0.25)0) [c|A[B] [1.75]

‘\‘_

[ 1 .‘\‘ ‘\1 .005-.010 TYP
: J [0.13-0.25]
4X (0°-15°) \/ j‘

SEE DETAIL A

'
. arﬁ ‘L .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(041) =  TYPICAL
[1.04]

4214825/C 02/2019

NOTES:

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
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 .006 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.

[N

(G200 w N
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55] SYMM
SEE
L ¢ DETAILS

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK SOLDER MASK
METAL /OPENING OPENING‘\ /“S”S[Sggmii

|
|
EXPOSED /
METAL EXPOSED N 2
4 METAL
L .0028 MAX .0028 MIN
[0.07] [0.07]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214825/C 02/2019

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
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

[1.27]
Li (.213) 4J
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

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.

INSTRUMENTS

www.ti.com



PACKAGE OUTLINE
YCKO0009 DSBGA - 0.33 mm max height

DIE SIZE BALL GRID ARRAY

BALL A1—-
CORNER
D
0.33 MAX

D: Max = 0.98 mm, Min = 0.92 mm
E: Max = 0.98 mm, Min = 0.92 mm

[ [0.0150) [c|A[B]

4225837/A 04/2020

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
YCKO0009 DSBGA - 0.33 mm max height

DIE SIZE BALL GRID ARRAY

(0.35) TYP
9X (0.18)

@
SO
O O O

SYMM

(0.35) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 50X

0.0325 MAX 0.0325 'V”N METAL UNDER
(©0.18) ,ﬁ SOLDER MASK

METAL
SOLDER MASK—" EXPOSED EXPOSED/ \ (©0.18)
OPENING METAL METAL SOLDER MASK
OPENING
SOLDER MASK
NON-SOLDER MASK DEFINED
DEFINED (PREFERRED)

SOLDER MASK DETAILS
NOT TO SCALE

4225837/A 04/2020

NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
See Texas Instruments Literature No. SNVA009 (www.ti.com/lit/snva009).
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EXAMPLE STENCIL DESIGN
YCKO0009 DSBGA - 0.33 mm max height

DIE SIZE BALL GRID ARRAY

9X (J0.21) —= (R0.05) TYP

(0.35) TYP r

(0.35) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.075 mm THICK STENCIL
SCALE: 50X

4225837/A 04/2020

NOTES: (continued)

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

INSTRUMENTS
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PACKAGE OUTLINE

DBVOOO6A SOT-23 - 1.45 mm max height
SMALL OUTLINE TRANSISTOR
3.0
2.6

(D Joa[ch~ =

PIN 1— ‘
INDEX AREA
(1L
_ 6 }
2X !
3.05 1
2.75 I
5 !
X
|
|
T |
4 |
I
6X 822 \S /) f\gj/J
& Jo20]c|a[B] X 15 Vol 000 TP
1.45
0.90
GAGE PLANE
f

e L L \ T
. TYP 0.6
0 — o3 TYP SEATING PLANE

4214840/G 08/2024

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. Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.25 per side.
4. Leads 1,2,3 may be wider than leads 4,5,6 for package orientation.

5. Refernce JEDEC MO-178.
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EXAMPLE BOARD LAYOUT
DBVOOO6A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

1 1

6X (0.6)

f
T

2X (0.95)

J

SYMM

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\
|
/
EXPOSED METAL— |
J L 0.07 MAX JL 0.07 MIN

EXPOSED METAL

ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214840/G 08/2024

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
DBVOOO6A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
— BX(L1) = ¢
1 | ‘ -
6X (0.6) ! ‘ |
f 4 [ + ®
| |
‘ SYMM
[ ‘ et
2X(0.95) |
L T ‘ T
R -

(R0.05) TYP / 2.6)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:15X

4214840/G 08/2024

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
DSG 8 WSON - 0.8 mm max height

2x 2,0.5 mm pitch PLASTIC SMALL OUTLINE - NO LEAD

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

4224783/A
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PACKAGE OUTLINE
DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

0.32

0.18
@
0.4
0.2

ALTERNATIVE TERMINAL SHAPE

PIN 1 INDEX AREAJ~_:

=N
©o

TYPICAL
0.8
0.7
* 1
0.05 SIDE WALL
0.00 METAL THICKNESS
DIM A
OPTION1 | OPTION 2
0.1 0.2
EXPOSED
THERMAL PAD =~ 0.9+0.1 = — ﬁ (DIM A) TYP
I

g
[ 1 []]

9

|

|

|
=
(o))
I+
©
o

L]

|

4 4] |
[oms | N\ |
2x T \
‘
|

1
. 1<5L/\1 8
PIN 11D { L gx 9-32

(45° X 0.25) 0.4 0.18

8X0.2 & [01@]c]Als
0.0509)

[ []

4218900/E 08/2022

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

DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

-~ (0.9) —=
8X (0.5) ﬁ (0.9) (Tc/\ﬁ( g 2) VIA
1
jREn Ry re pun)
8X (0.25) ‘{%ﬁiff —
SYMM (0.55)
9
t—-—f-—F— 2 — S ] s
T
6X (0.5) o
- L J [T s
) =
‘ |
RO0.05) TYP SYMM
( ) ‘ fy ‘
\ (1.9) ‘
LAND PATTERN EXAMPLE
SCALE:20X
0.07 MAX 0.07 MIN
ALL AROUND o M UND

-

SOLDER MASK/

OPENING

METAL

NON SOLDER MASK

T

METAL UNDERJ j'\*SOLDER MASK

SOLDER MASK
SOLDER MASK

OPENING

DEFINED

(PREFERRED) DEFINED

SOLDER MASK DETAILS

4218900/E 08/2022

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.

INSTRUMENTS
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EXAMPLE STENCIL DESIGN
DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

8X(0.5) SYMM

8X (0.25) — —

Sy ()

77777777 — 49— |- — - J‘; —
—- O
—E3 [
6X (0.5) \ T) \ 0.7)
%;B, \T | 5
4 N 1
(R0.05) TYP | (0.9)
1

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 9:

87% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:25X

4218900/E 08/2022

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
TSSOP - 1.2 mm max height

PWOO014A

SMALL OUTLINE PACKAGE

\ 12X
e
-
I 2X
—
I
1 4X (0°-127)
—t a
= |
. :
. 0.30 T
- Mo 12 MAXL
43 [ [01@ [c|A[B] '

NOTE 4

\\.

\ / ]
~~&.«/\ (0.15) TYPjr
SEE DETAIL A

GAGE PLANE

P

DETAIL A
TYPICAL

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.

(G20 w N
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PWOO014A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

[N
N
X
BelCinE
N
a1
N
J

1]

SYMM

=
1)

L

(5.8) !

LAND PATTERN EXAMPLE

SOLDER MASK
OPENINGWL

/

EXPOSED METAL SHOWN
SCALE: 10X

METAL UNDER
SOLDER MASK\

EXPOSED METALJP

#Lf 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

JL* 0.05 MIN
ALL AROUND
SOLDER MASK

DEFINED
SOLDER MASK DETAILS

(R0.05) TYP
e

SOLDER MASK
OPENING

I
|
J |\ .\J!EXPOSED METAL

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
i j | T ¢ (R0.05) TYP
0 | | e
|
|
|
.
|
|
|
|
|

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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PACKAGE OUTLINE
PWOO00SA TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

6.6
6.2 TYP
PIN 11D
AREA
— 6X
8
02X
== -—-
1
8X 0.30

0.19 L
‘%‘0.1@‘C‘A@‘B@‘ J'].ZMAX

ST -
\\\-‘/\SEE DETAIL A T(O'1S)TYP

DETAIL A
TYPICAL

4221848/A 02/2015

NOTES:

-

. 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, variation AA.

s W N
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EXAMPLE BOARD LAYOUT

PWOO00SA TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
T 8X (1.5) r
8X (0.45) SYMM
RO0.05
1 C‘E (TYP )
8
|
|
SYMM
S s R A s .
o == | [ ]
S \ T s
| |
| (5.8) |
LAND PATTERN EXAMPLE
SCALE:10X
SOLDER MASK METAL UNDER SOLDER MASK
OPENING \ /METAL SOLDER MASK‘\ i OPENING
i I T"""m |
I‘mﬂl
4€ 0.05 MAX JL 0.05 MIN
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
SOLDER MASK DETAILS
NOT TO SCALE

4221848/A 02/2015

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
PWOO00SA TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

8X (15)
8X (0.45) j T SEMM (R0.05) TYP
|
o | '

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:10X

4221848/A 02/2015

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
RUC 14 X2QFN - 0.4 mm max height

2x 2,0.4 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.

4229871/A
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PACKAGE OUTLINE
RUCO014A X2QFN - 0.4 mm max height
PLASTIC QUAD FLAT PACK- NO LEAD

I T

PIN 1 INDEX AREA —

[l \N]
O

0.4 MAX —

»‘ (0.15) TYP

SYMM
—¢

4

12

0.25
14X 515

|

|

|
PIN 11D SYl\/IM

0.5
(45°X0.1) ¢ 14X o3 & 0.1M|C|A|B
0.05s(M) | C

4220584/A 05/2019

NOTES:

1. Alllinear 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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AutoCAD SHX Text
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EXAMPLE BOARD LAYOUT

RUCO014A X2QFN - 0.4 mm max height
PLASTIC QUAD FLAT PACK- NO LEAD

1% 02) 14X (0.6 ‘
1T .
= (I T

(R0.05) —~

! 2X (0.4)
l‘ (1.8)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 23X

0.05 MAX 0.05 MIN

ALL AROUND "‘ r ALL AROUND j r SOLDER MASK
| / METAL == OPENING
| |
| |

| |
N
OPENING SOLDER MASK

NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4220584/A 05/2019

NOTES: (continued)

3. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
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EXAMPLE STENCIL DESIGN

RUCO014A X2QFN - 0.4 mm max height
PLASTIC QUAD FLAT PACK- NO LEAD

14% (0.2 14X (0.6) |
10T % o
=== 05

8X (0.4) SYMM

¢ —f—1— 77747777 (1.6) (1.8)

(R0.05) !

2X (0.4)

(1.8)

SOLDER PASTE EXAMPLE
BASED ON 0.100mm THICK STENCIL
SCALE: 23X

4220584/A 05/2019

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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