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5.6 SAURHE (4E)
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£ 100 .
5 s g 10
o 80 = -20
8 70 — -40°C ‘©
T 60 — 25° G 30
2 5 125°C 40
O 40
30 B0l — G-
20 N — G=1
o] | \ OG-0
0 -70
3 25 2 15 1 05 0 05 1 15 2 25 3 10k 100k M
Output Voltage (V) Frequency (Hz)
V+=275V,V- = -275V R, =10k Q CL = 10pF
K’ 5-13. FFEF a8 St BRI R R Bl 5-14. MR 5B KRR
3 0.75
25 -
2 0.5
1.5
— e 0.25 — o
s 05— 2520 = — 259G
< 0 85 g e 0 85°C
> 5| 1%5C = — 125%C
-1 -0.25
-1.5
-2 -0.5
-2.5 —
_3 -0.75
10 15 20 25 30 35 40 45 50 55 60 0 025 05 0.75 1 1256 15 175 2
lout (mA) lout (mA)
V+=275V,V- = -275V V+=06V,V-=-06V
& 5-15. fyH B E SR HBRAIKRR (U ) Bl 5-16. #iH BRE S ERAMXER (JNE)
80 40
— PSRR+ _
72 — PSRR- Z 36
64 \>:£ 32
2
56 © 28
i
g 48 é 24
S:: 40 .E_’ 20
P 3 < .
Q.
24 2 12
@
16 s 8
3
8 £ 4
0 0
100 1k 10k 100k ™M -40  -20 0 20 40 60 80 100 120 140
Frequency (Hz) Temperature (°C)
Vs =1.2V & 5.5V
& 5-17. PSRR 5 H [ H &l 5-18. DC PSRR SR FRIKI< A
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5.6 JLAURHE (52)

E TA =25°C. V+ =275V, V- = -2.75V, RL =10k Q ﬁé#{%%” Vs/2\ VCM = Vs/2 H VOUT = V5/2 %’fq:—l:{mﬂ/%" ( Bf%j'z%ﬁﬁﬁ
0
100 95
| — CMRR
90 @
80 :‘é 90
70 &
—~ s 85
g 60 E
% 50 2 80
3 40 3 .
30 =7
20 é — V3=5.5 V;VCM=0VtO4.7V
£ 70 — Vg=33V;Vou=0Vto26V
10 8 Vg=18V;Vgu=0Vto 1.1V
— Vg=12V;Vcu=0V1to 05V
0 65
100 1k 10k 100k M 10M 40 -20 0 20 40 60 80 100 120 140
Frequency (Hz) Temperature (°C)
& 5-19. CMRR 53 R 13 R 5-20. DC CMRR 53 ¥ M K1X %
4 200
N
3 g 180
» E 160
= 2 140
S 2
> 1 3 120
< £ 100
el Q
= 3 80
g- 3
s _2 S 60
o 40
8
-3 5 20
4 0
Time (1s/div) 10 100 1k 10k
Frequency (Hz)
B 5-21. 0.1Hz £ 10Hz B 35 B [ B 5-22. g\ F AR A A A
0 0
— RL=10kQ — RL=10kQ
10 R Z1o0ka 10l R - 100k
-20 -20
-30 -30
g -40 g -40
Z -50 Z -50
é -60 35: -60
= 70 = .70
-80 -80
-90 -90
-100 -100
-110 -110
100 1k 10k 100 1k 10k
Frequency (Hz) Frequency (Hz)
Vs =5.5V Vem = 2.5V G=1 Vs =5.5V Vem = 2.5V G=-1
BW = 80kHz Vout = 0.5Vrus BW = 80kHz Vout = 0.5Vrms
& 5-23. THD+N SHiZE R KRR & 5-24. THD+N S5 E K% R
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5.6 JLAURHE (52)

fE Ta=25°C. V+#=275V, V- = -2.75V. R_=10kQ ¥%E#%| Vg/2. Vom = Vs/2 H Vour = Vs/2 %1F FIIE ( BRAEAH
)
0 0
— RL=10kQ — RL=10kQ
-10 — RL=100kQ -10 — RL=100kQ
-20 -20
__ 30 __ =30
) m
2 40 S 40
4 =z
+ +
a -50 a -50
T I
= =
-60 -60
-70 -70
-80 -80
-90 -90
im 10m 100m 1 im 10m 100m 1
Amplitude(Vrms) Amplitude(Vrms)
Vg = 5.5V Vow = 2.5V f=1kHz Vg =55V Vom = 2.5V f=1kHz
G=1 BW = 80kHz G=-1 BW = 80kHz

& 5-25. THD + N 5IEBEE A6 R

&l 5-26. THD + N 5iBEE MR

11
— Vg=55V
10.5 10.5 — Vg=12V
10 10
3 9s S 95
§ 9 E 9
3 85 3 85
H =
g ° g 8
a (7]
5 75 Q 75
(6) =4 .
7 (@]
7
6.5 6.5
6 6
LA veragey S %8 40 20 0 20 40 60 80 100 120 140
Temperature (°C)
Kl 5-27. BAHR S BIREEANXA >
=  5-28. A IR SR FINX R
70 70
— Riso = 0Q, Overshoot (+) — Riso = 0Q, Overshoot (+)
ol — Riso = 0Q2 ,Overshoot (-) 0|l — Riso = 0Q ,Overshoot (-)
Riso = 50Q2 , Overshoot (+) Riso = 50Q2 , Overshoot (+)
— Riso = 50Q ,Overshoot (-) — Riso = 50Q ,Overshoot (-)
50 50
? S
5 40 5 40
o o
5 5
5 30 5 30
> >
(@] @]
20 20
10 10
0 0
0 80 160 240 320 400 480 560 0 80 160 240 320 400 480 560
Capacitive Load (pF) Capacitive Load (pF)
G=1 VN = 100mVpp G=-1 Vin = 100mVpp
E 5-29. ME S EFEHARAINRER B 5-30. M SEHERERBAINRER
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5.6 JLAURHE (42)
£ Tpo=25°C. V+ =275V, V- = =275V, R =10kQ ZE#F| Vg/2. Vom = Vs/2 H Vout = Vs/2 4 TIE ( BRAER B
)
72 3
&8 24 — ¥IgUT
64 1.8
< 60 _ 12
5 5 % 0.6
g S o
g £ o6
2 -0.
o 48 < 12
44 1.8
40 2.4
36 -3
10 30 50 70 90 110 130 150 Time (25 ps/div)
Capacitive Load (pF)
G=1 VIN = 6Vpp
B 5-31. IMMES B HEARE KRR B 5-32. LML RE
3 12.5
—
10 — VIC’;‘UT
2 75

25

Amplitude (V
o
Amplitude (mV)
o

-2.5
_1 -5
2 -7.5
—Vn -10
— Vour
3 12,5
Time (100 ps/div) Time (10 ps/div)
G=-10 VIN = SOOmVpP G=1 VIN = ZOmVPp CL = 10pF
& 5-33. dHKE & 5-34. M S BRI
25 =
2 — Vi 5
[ — Vour E
1.5 =
S 0.5 §
[ _
£ 05 §
1 =
[0
-1.5 2
2 %
o
-2.5 ¥ .
Time (10 ps/div) Time (5 ps/div)
G=1 VN = 4Vpp C_ = 10pF G=1 ViN = 4Vpp CL = 10pF
K&l 5-35. KI5 SHrikm R &l 5-36. XfeS@IMA (f)
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5.6 JLAURHE (52)

fE TA=25°C. V+=275V. V- = -2.75V. R_=10kQ %3] Vg/2. Vem = Vs/2 H Vour = Ve/2 %44 Rl ( Bk S A
)
= 25
2 2
= 1.5
= : — Vn
| 1 — Vour
= % 05
'E 2 o
: E os
s ;
©
o) 15
3
5 2 —
o)
2.5
Time (5 ps/div) Time (10 ps/div)
G=1 VN = 4Vpp C = 10pF G=-1 Vin = 4Vpp CL = 10pF
&l 5-37. KI5 S@rAHA ( IE ) B 5-38. K5 S ERmIRL
6 80
— V¢=55V — Sinking
54 — Vo=12V 60 — Sourcing
S 48
> 40
g 42
5 20
2 3.6 z
2 3 E o
5] 8
2 24 -20
=)
E 1.8 40
x -
I /
0.6 \ -60
0 -80
10 100 1k 10k 100k 1M  10M 100M 40 20 0 20 40 60 80 100 120 140

Frequency (Hz)

& 5-39. BRHH R SHURME KRR

Temperature (°C)

& 5-40. GBI SR KSR

100

90
80
70
60
50
40
30
20
10

SHDN Quiescent Current (nA)

15 2 25 3 35 4 45 5 55 6
Supply Voltage (V)

B 5-41. KBTS RS RIRRER KRR

SHDN Quiescent Current (nA)

140

120

— V¢=55V
— Ve=12V

100

80

60

40

20

0

-40  -20 0 20 40 60 80

100 120 140

Temperature (°C)

5-42. KRBT A SN S EE M KRR
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5.6 HLAURHE (4%)
E TA =25°C., V+=2.75V. V- = -275V. RL =10k Q ﬁé#{%%” Vs/2\ VCM = Vs/2 E_ VOUT = V5/2 %ﬁﬂ:{)ﬂ‘ﬂ’%& ( B,%j'zjl::'vﬁﬁﬁ
)
1 1
— Your (V) — Your (V)
0.5 —— SHDN (V) 05 — SHDN (V)
0 [ —— 0
S 05 S 05
[0} (0]
3 ERE
3 a
£ s £ s
2 -2
2.5 -2.5
N
3 -3
Time (20 ps/div) Time (20 ps/div)
] 5-43. JBCK A8 Ja F Wi BL & 5-44. JBCR A% Wi BL
100 0
90
-20
80
70 -40
g 60 %, 60
© 50 «
S %
= g -80
Z 40 g
30 -100
20
-120
10
0 -140
™M 10M 100M 1G 100 1k 10k 100k ™M 10M
Frequency (Hz) Frequency (Hz)
P 5-45. DAEIAHSI N A EEME R BB T RN H (EMIRR+) 54528 5] ff K 5-46. EEREE
RFR
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6 40 B
6.1 MR

TLV904x-Q1 R FIMIK Ty FERN B B0 NN % 32 S T8OK 78 2 & AR D63 B4 R I BT (10 1k 3R 41 T8RS 284 A g
RER A | ATFE 1.2V R ICHVE f R 2 5.5V RUFRHE LR H R Vi I AT o X B B 38 5 A% A TBOK 25 T H it
350kHz (1] GBW , I {4 10pA. BEAL , TLVO04x-Q1 7E 5.5V I H A7 40mA % iR eE 1. S Tt ks
Heo I 1Q it sRIRLRE /T, 12 R AR AR AR | R % Fd R Y B A . A A\ AR LV L A
PR, JECFRE TLV904x-Q1 R H TV 2 s A IR 0 YR AL & . AU 304 N R 4 H 4208 2 2 3 0 1 sh e
(R RAEMCHVE R 2 anit ), AR S BT AR G & IR D IHCR A B e 4 25 (ADC). U4k, AB it
FRehs IR R V+ R I 2 AT — s R T 2k Q [ HIBE 63

TLVO04x-Q1 n] AR =ik 100pF s vE sk , B 45° MUAAAZ A L. 350kHz 3 a5 5 #. 0.2V/us RiEZR
M 6.50 Vo, LM (0.1Hz £ 10Hz ) , R REANEE RS 10 w A B RIEH , AT REHE LIR A DI FER £
RIFHIACRMERE . 1pA (LAY ) AR N B B . 0.6mV (LA ) A% N 28 BB DA B IF ) PSRR.
CMRR Fl Ag tHARH i& & BN .

6.2 ThRETHE A
O O O
worte s TR -

Vaias1 Class AB
Control —O Vo
Circuitry

-

909

(Ground)
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6.3 REMEULEA

6.3.1 T1EH&E

TLV904x-Q1 FR Az H UK E T/EREJLEN 1.2V & 5.5V, A4 | 2 HIKLE - 40°C & 125°C [iEE
T N ARG o HAJFIE 3 PR AL T B A H s i A AR T R A S . A U 2/ 0.01 uF
) ) 5 FL 2 2 R 55 I LR 5 | A

6.3.2 ZLE LN

TLVO04x-Q1 Z 51 ity A A L s i B AT DAY & AR AT — S B . BIEAE 1.2V R s, —H 3 5.5V
(bR E LR LS T AR AR bt . SR RE— D AN A G - — A N IBEERIAZ 0 A —A> P IEE 2700
HEk. BEXHMER , IESW DEETHEA .

X RZHAA AN AL BBORE: |, R — M AR (EF 2 PIBEmMAX ) ST EmA KR E. N il
EX E R AR SR T A IVERE . DRIL , P OEIEXS B R 2 KA SO | T NS IE X I s T e —
SEBME IS N IEUZAR T . e BUE R 25, ISR #RAE — D FROY I X /NE A TAE . AR AN X
BZAh, NGEIEX e . 58 e KEAMETHEL , S ERBIX AN IZITHR , PSRR. CMRR. ki
Jiv IRIEFEA THD 2 FEg. Bt , K2 SO0 0 H T S e PR RER 4 — S5 1 P B IE A\ VE I A isAT .

ST TLVO04x-Q1 , P 33 X 38 5 X WA B IEEL S (V+) - 0.4V [R5 N FLE A 2, 1M N 3 38 30 5 e A IE B 5 )
(V+) - 0.4V 5N EG 2. o X0l 5 HBE (V+) - 0.5V B (V+) - 0.3V i, L JEX NI, #xf
P . LR BRI L i HEP R B BE A S A A I R R AR SRR L2 AR AR k. 7E TLVO04x-Q1 H
iR 200mV ik KIRAEATE— 7 6] _E AR A A T A 200mV. BRI R X (SN RERHTIT ) 2R BT
BT (V+) - 0.7V 2 (V+) - 0.5V 2], fEmu ERYEHEmIL (V+) - 0.3V &2 (V+) - 0.1V ZIJHl,

YT P OEIE R NGB AR AE L N BB AT B PERE |, TLVO04x-Q1 5\ A K ZE HAMR NSO ESFILL | $4t
TN PIEEMANIEE. N4 T TLV904x-Q1 A1 TLVO00x-Q1 - Hitb . &iER |, TLVI00x-Q1 A f#
iFE P OEIESHYAERE 3L 1.4V ZBHEAT | 1 TLV904x-Q1 £#41F P B4 — EZ AT FIEE EHL 0.7V. TLVO04x-Q1 )
AN 700mV P E S\ 6 E FEL 7R PO E O\ Y B E R TR AR KRR E B2 BIRR S B EYR R 1.2V,
1.8V % ) NizgfTh 4 aH .

B, A5 1) 56 SL AR v] LA BE 25 ) b 28 AN TE TLVO04x-Q1 [ P 3@ E AT | [RIE AT REEEF LI X 45k, M
M ORFF AL

2000 2000
1600 1500 —
1200 /
1000
800 < —
%_ /,g
g 400 ; 500 —
> o))
= S
;o e =
> - - R ——
400 é 500
-800 o
-1000
-1200
-1600 -1500
-2000 -2000
3 25 -2 15 1 05 0 05 1 15 2 25 3 -4 -3 -2 -1 0 1 2 3 4
Vem (V) Common-Mode Voltage (V)
V+=275V,V- = -275V V+=275V,V- = -275V

B 6-1. TLV904x-Q1 51 i I 5 LA Ha JK R I 55 R A 6-2. TLVI00x-Q1 51 i Ik 5 LA i [R [R] ) 5 R
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6.3.3 ZLE/ 5 H

TLVOO04x-Q1 #AF B it — R h e RMe Az SO as | W R Ao A i 4 thAKEh RE 1. B KA — A BT SRR A
WA AB S5t JOk Sl e A BB B B IR T R . X Tk 5k Q RUHLBH AR, o n i VR R £
b o R PRI A A IR 20mV LY . AR SRS DL 2 AR TEOR S AR SEUT PR UL A $R B D g

6.3.4 AEHIH: (CMRR)

TLV904x-Q1 () CMRR HA Z R R , RIUL ] gs e B AR RS S IILEE ; S ATt R, 5%, %
H TR T HE X [VCM < (V+) - 0.7V] FIFEEEHE N 28 F CMRR. 245 A 75 2 2 g A6t — 1, R
ML B ThRE M i e br. ok, B2 T (VCM =0V £ 5.5V ) AR E N ) CMRR. #i 5 [FXAME AL
B LA I AR

6.3.5 ZH A B AR E

TLVO04x-Q1 A& Iyl ZEANEN 71 G BRI T BTt S PTT I8 SBORE —#E | ATREAFAE 21 TLVO04x-Q1 22
TAFE MR E RO FEHE R EIBE RS KB AT R BREN , HEFEHONM B ACE . AR 1 2 A
TIRAERIZR . FERAIERE (1VIV) Z2p SRICE T KB A E 5738 1012 SEHOK 28 LU 7E B e 7 48 2 1 AR AT 4 T2
Oy MBI E KIS Ol . AR S ROt A ZE & 5 75 RBUAEE 3 7 25— AN RH A 4 B B R A
Fho MEVEGEIEINE , GRS G K. A G E T IBATI , TLVO04x-Q1 B AT R AT (AR ALAR
(JLAUMEDN 45°) , fERZ) 100pF M2EAPE G N i REfR R e . JEESBRHIAAS (CL KT 1 uF ) ISFERCR I
FELEL A2 408 AU B USRI AR AL AR, AT ASE TSR 2 DR RS E o I DR 4% P A 8 2 A543 TR 45 RE 08 UK B BE K
PR o P SRAE PRI A o S v I DN B TR AR I R S, JBOK 3R IR BN RE 0 e T 2 AR H ]

BHRTHE ALY 28 FC BN IS AT I BORER BV R IR RE ), — M7 iR R — A St B A N RS (—
ey 10Q $120Q ) , (Wil 6-3 R ) o XA KK T E R E BRI AR . AL, i
JTE AT BEAFAE B B XA B ) R I BRI — 5 A ME S BOF IR I R B A i — S0 IR o b0 I 4 £ i
B FIN—A l R B R 2

+Vs Ve
> Riso jf
n
v —— Cioad
n _Vs
N

&l 6-3. WA MRS IR BE /1

6.3.6 ZEHE

K E € ONIEE RO 38 5 B N AVIR SRR 228 MRS BT 75 RO TR o 2% H o B v i\ o B s 3 2 1
L AE TAF R | IS SR 3% 1% 2 A N AN X . — B Hrp— AN 28R N RN IX | a2 7 B
BRI ) A BE VR B BN TARIRZS |, XAk N # k5 I 1R) o R % 2R [ He 2otk TARIRZS S | UK B ITHE AR &
(IR . L, B4R ZEIR ( W3BEHT ) & T b 3K &I 8] 5 54 (5] 2 Fl. TLVO04x-Q1 &R 41 ()it 24k
S A] I8 218 13us.

6.3.7 EMI #1%)

TLV904x-Q1 1 FH AL A FERE T4 (EMI) 38 3% ThRE SR BEART- IR ( W TC 4R 3815 1 4 DA TR & i FH AR UM 5 B A
TOA IR v 2 B L ERAR ) P AR EMIE BN I F R BT R T DASE s EMI FLPLEE  TLV904x-Q1 A IR 2235 104
B2, A RS (TI) 27K HAE 10MHz % 6GHz 47 i 58 S 70 [ A v A I P04 38 B 0R B8 TR 1
R, K 6-4 B T X TLVO04x-Q1 HAT MR A4S . % 6-1 JB/n T TLVOO04x-Q1 7 S2Br v dh i WL i SR
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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 ©)
@ ©)
TLV9044QPWRQ1 Active Production TSSOP (PW) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 Q9044PW
TLV9044QPWRQ1.A Active Production TSSOP (PW) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 Q9044PW

@ 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 Tl RoHS Statement for additional information and value definition.

@ Lead 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 TLV9044-Q1 :
o Catalog : TLV9044
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NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWOO014A

SMALL OUTLINE PACKAGE
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-
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I
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. 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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EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE
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LAND PATTERN EXAMPLE
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/

EXPOSED METAL SHOWN
SCALE: 10X
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#Lf 0.05 MAX

ALL AROUND
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(R0.05) TYP
e

SOLDER MASK
OPENING

I
|
J \ .\J!EXPOSED METAL
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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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