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25WE/F). 7404, Class-DA—=FT44 - N)=T7 7

R
s NyTUREMLERBDIKR
- 8QRE—HTODOME :
— 400mW : 88%
— 100mW : 80%
- BRLEER : 2.8mA
ryy O VE
. 3{@@&@%1‘]’”%‘@
- BBt PWM EHERICK- T, LCHER
T4 DFRE
— 250-kHz DOFIREEAEIC K
T oY LERSTE
— PSRR (-75dB) & &. LEMEEIE(2.5V~
55V) IC&kY., EREVFaL—FDBARE
- EEEFHRIICLY R/ A IS, N
ANRR - AVTF VY BHFRE
- CMRRDBEICKY 2DDANNyTU T
- AVTUYDBARE
s UIN— FyT - RT—=) - NRyT—
< (WCSP)
— NanoFree™ 87 U —(Pb-Free)(YZF)

/ﬁ 0.5|JA

URIRADI >

— NanoStar™ SnPb(YEF)

7TV —3
o EHEE® PDA (L
e

TPA2010D1 (£ /=3 TPA2010) (&, Mt (T ERGRAS3ME
DHWEL 1.456mmx1.45mm D WCSP (J £/\— -
Fw T R5=)b - v H =) [TA-TE
25WEMET 4 I TY—, ClassDA—T 14
ND— - T7TTT,

88% M, —75dB PSRR, RSN/ RF /A4 X
fittE. 8mm? /NEFE TREFFE/R TPA2010D1(TPA
2010) Class-D 7 » /(3. EHFBEICHRETY . £
7= 1ms OR/NEEBRBMTRY 7/ 4 XH i<
PDAZ7 UG —2 3 ([CHmBTY,

TPA2010D1 I3 EFEBREEDRAE— ﬁ@V/ INDER
BICERTEEY, £V —ADSDESEIVIR
LTHEBIDT A REETREE L 36pV (A %ﬁIE) D
R/ AX707%HbBET,

77— 3 EE

I Internal
I Oscillator
I IN- |
| PWM H-
Differential | [}
Input

Bias

SHUTDOWN Circuitry
|
|

To Battery

TO

9-BALL
WAFER CHIP SCALE
YZF, YEF PACKAGES

TPA2010D1 DIMENSIONS
(TOP VIEW OF PCB)
® N+ GND Vo
1 A1 1 A2 l’A3:
1,55 mm Y[ZD PVoo (END

: Bz‘, 'B3;

1,40mm | ¢ B1,

IN- SHUTDOWN Vo¢

'C1 'CZ 'C3

~

€ 1,55 mm
1,40 mm

Note: Pin A1 is marked with a “0” for
Pb-free (YZF) and a “1” for SnPb (YEF).
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A INSDTNA R(F. BREM ESD (FEMIR) REBEEZABL TOET, RERILZFIVIROEE, MOS T — MMIdd 58
‘m BRIRERIET B0, U—FRES LEL 3 —FSEHTEID. TNAREZEET A —AICANBLEDNHY ET,

HmFR
Ta Nylog—o IR RV
DIN—-FvT - RT—)b - Xy —2 (YEF) TPA2010D1YEF AJZ
—40°C~85°C DIN—-FuT - RT=I - Rylr—T TPA2010D1YZF M) AKO
- 71— (Pb-Free) (YZF)

(1) YEFEYZENRYT—DlE, T—FTELU—NTORRELTONET, TEXOEIC, 3000 B&EE DU —JLIEERESDEZIC R, 250 &
BE DY —IVIBRBESDRICT &MFFTZELY (B : TPA2010D1YEFR)

Mt B K E A&
TPA2010D1
. 70747 - E—R -0.3V~6V
Voo BREE Sry hyyy - E—R ~0.3V~7V
V| ANERE —0.3V~Vpp + 0.3V
ERSHEEND HFREROXRESR
Ta BMERE —40°C~85°C
T; BMFIREEAE —40°C~125°C
Tsg WREFRE -65C°~150°C
)—KBE : 57— M5 1.6mm (1/16 4 > F) YZF 260°C
Bn/e=T10 ¥E YEF 235°C
HERENESRM
MIN  NOM MAX | Hifi
Vpp EBREE 2.5 5.5 \Y
Vih  "H'URIVAKERE SHUTDOWN 1.3 Voo \%
Vi "L"URNIVAHWERE SHUTDOWN 0 0.35 \Y
R, AR 44> <20 VIV (26 dB) 15 kQ
Vic R#EE-RAHEZERE Vpp = 2.5V, 5.5V, CMRR < -49 dB 0.5 Vpp—0.8 \%
Ta  EBMERE —40 85| °C

Ny T—UFBEEX

o o . N Ta £25°C Ta =70°C Ta =85°C
Sy —3 - Rk e Zroeie g
NyT=2  Fab=T4YIRE HRBX HRIBK ey
YEF 7.8mW/°C 780mwW 429mwW 312mwW
YZF 7.8mW/°C 780mwW 429mwW 312mwW

(1) High-K/KR—RTOT 1 L—T1 > JERE
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B
Ta=25°C ($FICERRD/ZNRY)
NS A—H TR &G MIN TYP MAX | Bfif
[Vos| Hﬁggé%;}g?& V)= 0V. Ay =2V, Vpp = 2.5V~5.5V 1 25| mv
PSRR EREXZ#HREL Vpp = 2.5V~5.5V -75 -55| dB
CMRR  F#EBRZELL x.Dchsz'i/Vz:%g\D/‘_oYé%z Vop/2~0.5V. -68  -49| dB
i "H'LUNIVATER Vpp = 5.5V, V,=5.8V 100| pA
i "L'URIAKETR Vpp = 5.5V, V,=-0.3V 5| pA
Vpp = 5.5V, EE&T 3.4 49
I BLER Vpp = 3.6V, E&T 2.8 mA
Vpp = 2.5V, E&T 2.2 3.2
) vy NSO VER V(srotoown= 0.35V. Vpp = 2.5V~5.5V 0.5 HA
Vpp = 2.5V 700
'osen) BbA Y -V—REF R Vpp = 3.6V 500 mQ
Vpp = 5.5V 400
SHUTDOWN BEDHANA Y E—F VR | Visrurpown) = 0.4V >1 kQ
flow) Ay F VR Vpp = 2.5V~5.5V 200 250 300| kHz
gAY Vpp = 2.5V~5.5V 285kQ 300kRQ 315kQ \i
R, R, R, v
¥y MO UiRF & GND BB 300 kQ
ENfESFE
To=25°C. '€ > =2VIV, R, =8Q (#F 5D \RY)
NS A—F TR MG MIN  TYP MAX| Bifi
Vpp = 5V 25
THD + N =10%, f=1kHz, R_ =4 Q Vpp = 3.6V 1.3 w
Vpp = 2.5V 0.52
Vpp = 5V 2.08
THD+N=1%,f=1kHz, R, =4 Q Vpp = 3.6V 1.06 w
Vpp = 2.5V 0.42
Po HAHEA
Vpp = 5V 1.45
THD + N =10%, f=1kHz, R_ =8 Q Vpp = 3.6V 0.73 w
Vpp = 2.5V 0.33
Vpp = 5V 1.19
THD+N=1%,f=1kHz, R, =8Q Vpp = 3.6V 0.59 w
Vpp = 2.5V 0.26
Vpop=5V,Po=1W, R =80Q,f=1kHz 0.18%
THD+N 25HEEE+/ (X Vpp=3.6V,Po=05W,R =8Q,f=1kHz 0.19%
Vpp =25V, Po=200mW, R, =8 Q, f=1kHz 0.20%
ksve  EIEU v FILRREL &5 3F6 Ve AJIAC i, {/(:Riigzz 200mVi, 67 dB
SNR EEXIMELE Vpp=5V,Po=1W,R =8Q 97 dB
CMRR [#ERRELE Vpp = 3.6V, Vic = 1V, f=217Hz —63 dB
Z ANAVE=F VR 142 150 158 kQ
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Bi{E45M4 (continued)
To=25°C. '€ > =2VIV, R =8Q (FICEiRDAT\RY)
INSA—% TR MEG MIN  TYP MAX| Bifif
Sy NTUUHED _
EE}]H#FE? VDD =3.6V 1 ms
S F Rk
ihF
110 SHER
2¥5 YEF. YZF
IN— c1 | BDEHAN
IN+ Al | EDEHAH
Vpp Bl | EiR
Vos C3 O |E®DBTLEHA
GND A2, B3 | SERGND
Vo- A3 O |&DBTLEA
SHUTDOWN c2 | vy YD ERF (Active Low)
PVDD B2 | BIR
A s R
I sk T
| *Gain = 50 *Gain =2 VIV
H A R
1 \
|
| .
c1 | 150 kQ Deglitch Gate
IN- ] ¢ Logic Drive
| —
|
A1|
IN+
| 150 ka2 | | Deglitch Gate |
| Logic id Drive |
' « 4 |
I o |
e » artup oC
SHUTDOWN | Buffer Biases mr Protection |« < |A2,B3
l d Ramp Logic Detect _L—u—|— GND
an -0
l L 300 kQ References Generator/v\ = |
O |
Notes: . 150 KO
*Total gain= 2Xx R
|
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HEHIAF D)
557 —&
hE xt HAEN 1. 2
Po HEEN xt HAHEH 3, 4
HEER xt HAESN 5 6
I L ER xt HAGERE 7
l(sD) vy bIOER ¥ivy bSO VERE 8
it HIGERE 9
P hE
© HAB B FHELE 10, 11
xt HAEH 12, 13
THD+N 25FKRE+/ 4 X Xt BiRE 14, 15, 16, 17
i REANERE 18
Ksvr EREXZHREL xt R EK 19, 20, 21
poll:=dis] 22
GSM BERZE#HKRE o FE p”
Ksvr EREXEHREL 3t REANERE 24
Xt BiRE 25
CMRR [F4Ek
FHRRRE L i REANERE 26
B 7E [B] 3%
C R TPA2010D1
f—F—=w»—{ N+ our+ 20kt +
Measurement c Load Low Pass Measurement
Output I R Filter Input
- Fww— v OUT- ;
Vpp  GND T T
l—II
N 1uF
Vbb
Notes:

(1) C, was Shorted for any Common-Mode input voltage measurement

(2) A 33-pH inductor was placed in series with the load resistor to emulate a small speaker for efficiency measurements.

(3) The 30-kHz low-pass filter is required even if the analyzer has an internal low-pass filter. An RC low pass filter (100 Q, 47 nF) is
used on each output for the data sheet graphs.
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ME E ;"ﬁ%ﬁ%
HAEN HAEN HAEAN
100 90 1.4
‘ — } # } Class-AB 5V, 4 Q
90
80 Vpp=5V, 12 e
80 Vop =5V, — (=40, | e —
R =80, 33 puH 70 Vpp=36V,  33puH = /
70 Vpp =25V, ! RL=40Q33pH | | | - l: 1
8 R.=8Q 33puH s 60 T ‘ IR S /
T 60 } 9 Vpp =25V, g
| | [ VDD ’ -
> | > 50 R =40, 33uH % 0.8 Class-AB 5V, 8Q
Q o on
g s 5 MLy g ¥
2 QI k)
© S 40 \ 1 5 06 =
= 40 N b Class AB. z
Class AB. Vpp=5YV,
% Vpp =5 V. % RLZ40 T o4 Vpp= 5V,R.=40Q, —
20 I— R =80Q 20 0 > "
0.2
10 05 4’
0 o Vpp= 5V,R =80Q
0o 02 04 06 08 1 12 0 02040608 1 121416182 0 05 1 15 2 25
Po - Output Power - W Po - Output Power - W Po - Output Power - W
1. 2. 3.
HEBEEAN HEER HEER
X *F ;
HAED HAED HAED
0.7 600 T T 300 T T T
] R =4Q,33pH R_=8Q,33puH
0.6 7 R /
' 500 —— Vpp= 3.6V S/ 250 V4
= Class-AB 3.6 V, 4 Q
L 05 / | | < | \/ E Vbp= 36V /
S / £ 400 t / klE 200 - VoD = 3. 7
g o4 Class-AB 3.6 V, 8 Q L Voo = 25V [/ / z /
[} @ =
a / _é S 300 3 10 7 7
g 03 A | 4 / >
2 / / - - L~ = / S
] Vpp= 36V,RL=4Q 2 100
% o2 - (% 200 / 4 tl;] /
o )/]’ / / . // Vpp = 2.5V
& o1 i 8 100 A Vop= 5V, o 50 :
L%/ Vop=36V, - Vpp = 5V
= RL=8Q,33 uH
0 0 0
0 02 04 06 08 1 1.2 0 05 1 15 2 25 0 02 04 06 08 1 12 14
Po — Output Power - W Po - Output Power - W Po - Output Power - W
4. 5. 6.
HEER HEER HAEAN
e . o X
EREE Yy bSO VER BT
5 2 3 . . .
Po at 10% THD
/ < Gain =2 VIV
45 7 25 f=1kHz 1
é L 15 Vop=5Vv
A 4 RL =8 Q, (resistive) S = 5
e =4 |
é VQL =8Q, 5 Vpp=5V g
3 35 33 pH J % 1 ! £ 15 Vbp =36V
_§ // }/ S Vpp =36V 2 \/
8 c 5 \
(? 3 B t/I‘J | CI> 1 Vop=25v —]
a a Vpp =25V o \ /\\
I o 05 . p ﬁz\
25 / No Load - 0.5 \ —
/ | B
2 0 0
25 3 35 4 45 5 55 0 0.1 0.2 0.3 04 05 4 8 12 16 20 24 28 32
Vbp - Supply V oltage - V Shutdown V oltage -V RL - Load Resistance - Q
7. 8. 9.
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HAhE 2%%’35&%*’ JAX
B TRHE HAHEH
25 : : : 3 — T 2
Po at 1% THD Gain =2 VIV s RL=40Q
- - ) :
Gfun =2VN o5 f=1kHz g 10 f=1kHz Il ]
2 Vpp=sy [— f=1kHz . RL =4 Q,10% THD E =~ Gain=2 VNV —
= = | 5[ '25v o !
5 [] _ 0, ks T
g 15 : RL=4Q, 1% THD
PN e g P o
= DD =36V =] 1.5 [a) 36V
= .
g N/ ! £ / " £ 1 R
3 AN DD=25V CIJ . / AT~ s oV
] L~ > < =
o ~— 2 / £ o5
o N / K]
05 ~—— 05 ~~ g A
\ S P — RL=8Q10%THD B | —
. I . —
— RL =8 Q,1% THD z ~
0 O2 5 3 35 4 45 5 £ o1
4 8 12 16 20 24 28 32 . : . :
Rt - Load Resi o Ve - Supply Voltage - V = 20m  50m 100m 200m 500m 1 2 3
L - Load Resistance - cc 4 Po - Output Power — W
10. 11. 12.
EREE+ /(4K %Eﬁﬁi&% + /AR 2%’3515&% + /AR
HAEH Bk ER AR
20T T 11 ‘ ‘ ‘ 10 =
S RL=8Q, 8 - < 8 = 0
T ol ftikm Ll 25V l } ’ ] vy T ¥ 5| YopZ38V SpeA o —
3 B cancol — i g sf c-ar " Po-50mw g [ m=so LS —
i in = I —f | B = T = —] = =
2 H Gain=2V/V HH i 2 [ RL=80Q HHL o ] 2 2 Ghin=2wv ‘
z 5 = 4 Gain = 2 VIV i 2 YT N
+ — +2f + 1 LM Po=12smw || |4
c | c Il I P e e =
S 36V =) 1 Po = 250 mW S 5 R
S 2 T S e S 5: § | Po=500mw
Z k%) T T 1T —_r m
a 5V > o 05 Po = 1W N 8 02 =
Q 1 Q o v’
5 S o2 NI S 01 \
E o5 E o £ oo ﬁ
T AN T ol g 1} g 008 AV \
k] B 8 %} < " o
o 0.2 o 0.05 V4 “‘ 5 0.02 [ [ o
= =
I Y | s \“ ’,_ o1 —
z z 0.02 == z |
£ 01 + = < |
a] Q 1 £©0.005 1
= om 10m 20m Som100m 200m S0OM1 2 Z 0,018 F 20 50 100200 500 1k 2k 5k 10k 20k
Po - Output Power - W 20 50 100200 500 1k 2k 5k 10k 20k
f - Frequency — Hz
f - Frequency — Hz
13. 14. 15.
égéﬁi&% + /AR %Eﬁﬁli&% + /4R LERARE+ /(4K
BigE AiEE RIBANEE
10 F - 10 £ S 10 —_
< F Voo 25V | o < E 50 = 250 m < T
. 5F cl=24F T Po=15mwW — T 5 F Ci=24F | f=1kHz
9 - RL=8Q Y g - RL=40Q g Po = 200 MW
el Gain =2 VIV ) Gain =2 VIV S
z 2 L x z 2F ‘ ‘HW* Vpp =36V — z
% 1 Po=75mwW N é 1 R [ ’é B
5 0.5 —t £ 5 o il g Vop =25V
2 ° [ Po=200mw = g 08 il — 2 ~+a
a H\ fa} I a 1
L L | |1 L
2 I g Voo =5V
VNN | IS DD =
g o L g | -
T 0.05 . 3 005 =0 3
e = = L | = ==%ﬁ%-—‘
' 0.02 ' 0.02 Vpp=5V !
z z VooZ4Y i : Voo =36V
o 0.01 2 0.01 o 01
= 20 50 100200 500 1k 2k 5k 10k 20k L 20 50 100200 500 1k 2k 5k 10k 20K = 0 05 1 152 25 3 35 445 5

f - Frequency — Hz

16.

f - Frequency — Hz

17.

V|c = Common Mode Input V oltage - V

18.
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BEY v %")l/ll%itt BRY v 7’)l/|3$£tt iy 7’}|/|3$£l:|:
Rk ,&ﬁ &%ﬂl
-30 -30 SO T TTIT T T 1T
Inputs ac-grounded Inputs ac-grounded Inputs floating
C=2 1= =
@ -a0f R=80 2 L a0y R4 ; 8 o BI0 7
2 RL=89 77 : Gain =2 VIV L | A
L L A E oL Ly y/ g Vil
5 50 Vpp=2.5V /4 g —s0 = /4 g 0 /Y
x DD ~ 4 / o Vpp = 7( p
: 7.4 : IF T :
= - G (5]
8 -eofl Veo=38V || / & 60 [Ty 7 T -60[1 Vop=5V 4
o) Y 4 DD = 3. / ’! o “
S i o P/ = q
3 S = P S La
2 -70 LA a -70 2 =70
[ W=y T ~\ g = ‘
| p— 4l =
2 :s"“'% 2 /TN~ & ./ Vpp =3.6V
S -g80 g -80 S -80 P
8 @ w@B\Y ! 2 N [ TTT1T]
Vpp=5V Vop =5V Vpp =25V
—o0 R -90 LA _90 R
20 100 1k 10k 20 k 20 100 1k 10 k20 k 20 100 1k 10 k20 k
f = Frequency - Hz f - Frequency — Hz f - Frequency - Hz
19. 20.
BRBELBRE EREELHRE
H%Fa‘l Ei&%&
| oz
! 7
1
| C1 - High e Q@
v 1 36V % g
DD =]
200 mV/div | C1-Amp Z
I 4 s512mv -100 =
| [=%
| S 3
|
d o in Fi |
0 Vpp Shown in Figure 22~ — -150
oy C1 - buy 7 o o o
‘ 12% ® Bk o
| 2 50 Inputs ac-grounded
P N | AU R . S Gain = 2VIV
Vout e Wity et >
20 mvrdiv | ¢ g -100
! 3
L 1
O -150
. . 0 400 800 1200 1600 2000
t - Time - 2 ms/div f - Frequency - Hz
22. 23.
EREY v 7IVBRELE [F148 B?fl:l: RI4EBRELE
DC FI#EEE /&ﬁi RIBANEE
0 0 1) I [ 0
o V|c = 200 mVpp L -10
-10 | RL=8Q ;
3 2 Gain = 2 VIV o -20
L —20 ¢ / 8
£ s / T =30
= -30 2 g0 g —40 —
S g [ T Vpp = 2.5V Vop=3.6V
2 1 / ¢ -50
2 -40 e Vpp = 3.6 ® \ '/
2 Vpp =3.6V o 8 -60
© 50 Vpp=2.5V — ' i = -65 2 v
5 50 DD = & Vip = 5V c p
k= DD g 5 -0l
£ 60 i 5 E s Al o
> - S _ - _
§ 4 —L\ (I) 70 S S 8 / \ / \ég?n = 52 V,
o -70 [ — x Y "% \/ | |
o
-80 3 75 z -100
0 05 1 15 2 25 3 35 4 45 5 20 100 1k 10 k20 k 0 1 2 3 4 5
DC Common Mode V oltage - V f = Frequency - Hz Vic =~ Common Mode Input V oltage — V
24, 25. 26.
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77V —2 3 UER

REEFT T

TPA2010D1 (35ELEE T T, ZBARNEHBET, BRLEH 7 TIEEB TV TERABT T THERS
nNEd, ZH7 0713 ZEBMANCTA LV ERCEEEHERZEALET, AEVE—R - 70—y IIEA
HOFHEEELBERAELS, HODORBEEEH Vo2 DNATFRAELET ., TEEEHD TPA2010D1 [F 4L
IVRANTERTBAZEHTEETN, JAVLR -NREY FMEEOHSOZWRIETOFERIZ. HmAD
JAXBREDEDICEHADE L TERTIVLENDY ET,

REEHT7 O TOFE
s ANAYFVIS - AVTFUUHRERE
- EREET VI TR, AhZFRBBEUNDBETNSATATEET, #l21E, 3—FvI/DORIBERE
78 TPA2010D1 OHFHEEE KL VIRIMES. RE7 « — BNy JEIRICTHRAE S TPA2010D1 A (EHRH
BEETNATRAENET, TPA2010D1 DA AL 0.5V~Vpp—-0.8V DEBTNA T ATEET, AH%EF
DHEEANTNA T RTBEEEF. AhhyTV 5 - AT UOYPLETT,
° :FFET?!?J:T:/\{/\GZ .| yj__y'!j'\ C(BYPASS) 7.'7\7FE
- HEEEDOZELIZIEE. MADF ¥ RIVICELLERL. ZHENTF vy o BBILENETDTNM /X -
AT UHYIEIARETY,
 HMREIN/= RF W4
— GSMAN\Y Rty MI, 217THZ OFEITRF SV RIS EF . ATTBETENEEHWLET,
EEESEFIARARKE/NS - TRNENE T, B2EHT7 T KXW EA—FT44 - 77L&V
BEDICEHICESEF o ILET,

BT DZET
BEZ71C TPA2010D1 DRFRMIBZEBA DR ERLE T, B 2313 TPA2010D1 DA AT YD EBHAD

Ei%ZRL. B 29IC(F. TPA2010D1 D UV Y RANBIRERLET, PV JIVIY RAATIE/AXIC
HEEINPTINDT, TELRYEDANEZERTILEDSHY T,

xR 1. BRmEEAH

REF DES & EIA Y4 X A—H1— BRES
R 150 kQ (+0.5%) 0402 Panasonic ERJ2RHD154V
Cs 1 WF (+22%, —80%) 0402 Murata GRP155F50J105Z
c,® 3.3nF (+10%) 0201 Murata GRP033B10J332K

(l) C| ‘i\ :/‘/ﬁ)l/I s I\Ajj it(i\ VICM 733 O5V’\’VDD -0.8Vv @ﬁl&l%@*’%‘%@&%%f?l
Ci=3.3nF (with R, = 150kQ) Tld. 321Hz A—F—FARBDONARRERBVET,

ASER (R)
AQER (R) X)X, Equation J ICE> T, ZoTDT5A &/ ELET,
i — 2x150 kQ Vv
Gain = R (V)

| @

TREHT T TRIBRES Yy F O IRBIBICEETY, BREBEICHT HHANS L RJBHAMBONS XK

[C&FLE T, CMRR, PSRR, BIUVE2EHRREL. BIAEDT NS ANHBEBELET, LIESOT
ARRED 1% UTOEREZERALHEORE(LZEHOLET., Yy FUIRB2ADHFRRELVDHEET

Yo 1% REDENT VA DERAT. 1% LUTORELTEIENDEERET.

ANEHIT TPA2010D1 DT <HEL ICEREBL. NS AV E—F VABINDOHEEFHIRLE T,

R EEBSZE=OICIE. TAIE2VVUTICRETHIVENHYET ., €514 2 T TPA2010D1 DIEEEIT R
BENn, SLRIVOANESIEI/ A XDHEEZ(FICK <KV ET,

Copyright © 2007, Texas Instruments Incorporated 9
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FhyTYULY - AVF Y (Co)

TPA2010D1 (3E4RELR Class-D A —FT 44 - 7 T TH D78, FEE5L. 25HKE (THD) 2K T BIC
3+RBEBETHY TV IPVETY, ESHROBREARERH. ANM0. TN/ A X LT, {KESR
(EMEFER) OS5Iy - AVFTUY (BE 1UF) & Vpp D TEBRLITAL ICRBT A Z ENEUNTY,
TPA2010D1 MiEL [CThy TV S - AVT UV ERBT A EIIIEEICEET, LPLONY—2DIBRA
FOIVADBIRICHELET., BRARDZ4IWNFY D 5DAIC, 10uF LtV T oY ET7 TR ITHIT
BLEMEDBHUVETHS., ZOTFNAATDPSRRORIFDE, 2<DT7FVIT— 3> TRELEHLY EHA.

AHhAYTFrH(C)

TPA2010D1 %, 0.5V ~ Vpp—0.8V D& TNA 7 RAEN-ZEEBSEFERTIH8E8. AhAhvFU s -ay
FUOHRVHELHYEFHA B ZI2R). ADESHHERFREBADBEBEAICNAS T RAEINEZMEE®L. ADENAN
R TANIELTERT I VENHDI5E E 2888)F. £EE VIV RTERT 51558 (B 2958 18)
ABDAyTU G - aAVFUoOYBBRETT,

ARAVT Y EANERICK > T, Equalion J2) TEERSNDA—F—BEHE . ZHFDNANRR - T4 LD
EERENEd,
f = l
(2nRriC)) (2)

ANAVT Y OER, BEROES (ERIKREK) OMEICEEZEERIITOT. ChICTODVWTRFETSHIZLEBE
ETY, EFBEORE—NIBEEFTEBETEZALRVDT, ZO7FVT5—2 a3 TIRERARKESEZAY T
BERICRETDH_EDBTEET,

Equation 3(3)IZ. ADhAhyFV S - AT UoHREBERDDAE, LtORXEEFRLEHDTT,
1
C,=—7"—-
|
(2n RI fc) 3)

A—F—BiRESA —T 4« ABERNICHDIH5E. AT VDOHFRBREIL +10% UTHAKLETYT, BEICF—H
BHdE, A—F—ARBMNIIZFNUTTAVE—9 R - AT YTFHLRELET,
75y MHEBEHEICIZ. KBEDAyFUV S - aAVF oY (WwF) 2ERALET., =70, GSMEREET

2 GND 78 217Hz TZEIL. O—F v I DOSDEBICIZZ DA 217Hz DEFHITE VA, 2 SEOENEIRES N
AE—HICESNT21THZz DNASZTELTHICAET,

F——————————————
| I | To Battery
Interna Vpb IT
I Oscillator | Cs
R L
+ | IN- | | =
I Vo+
PWM H-
Differential I Bridge |
Input . | = Vo |
- R e
I I
I Bias GND
SHUTDOWN | Circuitry | L
| TPA2010D1 |
| 1 Filter-Free Class D I
e 4

27. BAERAR TPA2010D1 7 7V —2 3 RIRK - ZENAH. EFEER

10 Copyright © 2007, Texas Instruments Incorporated
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r-r—-————FFTFT——F"—T—F"—/7"™—7"7"—"— 1
| | To Battery
| Internal Vob T
Oscillator | Cs
I [ s
Voi|
PWM H-
Differential | Bridge I
Input — Vo. |
|
GND T
I Bias I p—
SHUTDOWN Circuitry TPA2010D1 |
I Filter-Free Class D |
| = I
b Jd

r _______________ A
| | To Battery
Internal Vbb 'T
I Oscillator | Cs
G R I I T
Single-ended IN- | Vou | =
Input | PWM H- ot
I || Bridge I
I - Vo.
R IN+ |
I
aT | oo f—
- Bias | L
SHUTDOWN = Circuitry TPA2010D1 |
| Filter-Free Class D |
| |

29. TPA2010D1 7 U —> a VR - > IV RAH

TPA2010D1 AHEBDZIF 45

FEAEDEFBFEELIEPDARR, A—FT 14 - NT— - TUOTTESEIF I IT BN X3R4 DTA
YISRERR 2 DDEFENHYEY, TPA2010D1 TRESZIF I LY. RABERT A L EHDES
BEFERTHLEHBBRETY, E<DERBTRBFELYA—ICRACRAE—-NZFERLETH. BHFEFETHEE

RBOZRRICHLERLRTA IS,

UoAH—&UDRYNELLIEYVET, ATVF - Ny T+ 244&0DPDA LB

TR, EADF vy RIUESEIF VI LT. AT VAESZE/ S - RAE-HICHNTILENHYET.

2DDEMANEBTDIFI VU

EBESEIFUUTBICE, ER 2 DDEBMAVLETY (A5 58R). BEANY—R[CHT BT (3514

CERETEET (Equation AxX(4) R (5). BLUVET 25H).
%

Gain1=V—0=2Xé50kQ (%>
11 11

Vo 2x150kQ (Vv

Gain2 = O = 2x150kQ (f>

Vi2 Ri2 v

WWNDTAVTEEDANEBEZIFL 00T 55813, Rp=R,=300kQ #FERALET.

“

®)

Copyright © 2007, Texas Instruments Incorporated
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Yoo - b=V EBREBSEIF I ITERHBRIF. VT =DA% Gain2=2VIV IC, EEDTA
V& Gainl1l=0.1VNV ICTERELE T, BIOEIIRDEEY T,
Rll =3 MQ, and = R|2 = 150kQ.

+
Differential
Input 1 )

Differential
Input 2

I To Battery
Internal Vob lT

Oscillator |
[ | L
Vool 7

PWM H- ot
| Bridge |
— Vo- |
I
| GND Ij
| Bias I

SHUTDOWN Circuitry
I
I

|

|

|

| = Filter-Free Class D |
-

30. 77U —< 3 VEKK - TPA2010D1 TD 2 DDEEBMAHDIF Y

EPANESEL VTN I Y RANEEDIF2 0

B33, ZEBANGESE L INI L RANESEZIF VI DR EERLET, COAETRISVER -
JAXEIN+F KYVANSNES ., ERANEFERIBFEETIOLET, Y INI Y RANDI—F—BiR
#13. Equation g(8)D#RIC Cp LK > TRESNE T, TENENDANDNS Y REZHERT B/, 2 JIT
YRAAER, ANZEFERALEVSEEBEOTESA VE—S VRICTERHTILENHY T,

Y%
Gain1 = O — 2x150kQ (v)

Via R v ®)
. Vo _ 2x150 ke (v)
Gain2 = — =5£2=—=—"2¢ (=2
12 Ri2 v )
1

C —

2= (2R, feo)

(8)
Yoo - b=V EBREEBSEIFI VI TRHER1T. EREESIIEBMANEGEEE2FERTHILENHYETH, U
VU b=V REBICRESNDIGEENHYET, EFEDT A % Gain1=0.1V/V [CERE L.
YT« b=2DT A% Gain2=2VIVICRET D ELE, BREIIROBICAVET,

R;; =3MQ, and R = 150 kQ.

DVUIITY RANDNANRRTZ 4 IIVZDA—F—RAEEIE. Cp ICL>TEREESNE T, kOB 1—F—RAK
B 20Hz RBDBRIIRDEEHY T,

12 Copyright © 2007, Texas Instruments Incorporated
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1
C, >
127 (27 150kQ 20Hz) o
>
C|2 53 pF "
Rz
Differential [ —————— e e e e e 1
Input 1 I nternal |  ToBattery
Vbp
| Oscillator ITCS
. Ci2 -
Single-Ended | [ | L
Input 2 " — Vor
| Bridge I
= Vo |
Ci2 |
1T |
- - GND
LR AN I Bias I
SHUTDOWN

Circuitry | =
I I
I I
I

| = Filter-Free Class D
31. 77U — 3 VEIKER - TPA2010D1 TOEBANESEL Y IINI Y FANESDIF 20

2DV VINI Y RANEEBDIF2 00

U NWNIY RANEBEZIF O UITBICE. 4DDBREIDOAVT VY BLETYT, FSAHY—RADYT
A ETA—F—RRE (f.q & o) 3. B4 [CRRETEE YT, (Equation 1175 Equation 14, LUV 33 %5
) IN-HFDEM Rp. BLUPAVT Y Cold, IN-HFDA VE—F UV RE—HSHBITHETY, LWThih
DANY —ZABEBEHEHREAWMEETH, PNV IY RADRIMEA LV E—S A TERTIHELHY E

o

\Y
: _ O _ 2x150ke \
Gainl = — - (V)

Vi1 11 (11)
Gain2 — "0 _ 2x150 k2 (y)
12 Ri2 M (12)
1
C.. =
11
(27 Ry feq) )
1
C p—
12
(27 Ry feo) "
Cp=C1 + Cp2 (15)
r = P X Ry
A - ki X
(Ru + R|2I (16)

Copyright © 2007, Texas Instruments Incorporated 13
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Cin r——————————————— 1
Single-Ended Ri1 | | To Batt
Input 1 o Battery
npu : Internal Vob :T
Oscillator Cs
Ci2
Single-Ended Ri2 l n [ : ;
Input 2 WM b Vo«
| Bridge |
— Vo.
Rp '
_VW—
Cr '
= | GND '1
Bias | L
SHUTDOWN — Circuitry | -
| |
| T |
| = Filter-Free Class D |
. o

32. 77U —2 3 EIKK - TPA2010D1 TD 2 DD IIWIY KEAODIF 040

BERLATU b

WCSP /R—JLD /Sy K« Y4 XDERKICIZ. L4 7D M IZ nonsolder mask defined (NSMD) D5 > RZ&{FEHRT 5
CEEBEBOLET, COAETIR. ¥ATRIOBEOBIES Y FEBLIYXRELZY., BOSOY A XH/8y

RDMgICk>TREV ET, B_______33ER2IC. WCSP L4 7Y bOBYLAERZEZRLET., XDt 3>
IC TPA2010D1 FHMBEEZ a—JIL EVM)D LA 7D bMilERLE T,

Copper
Trace Width

2

Solder
Pad Width

— Solder Mask
Opening

Copper Trace
4E Thickness
m_r

Solder Mask}_

Thickness I

|

33. S kv —>~tik
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K2 SURNRY—UT&E
By RER Ky K FEIRZO EE 257 2L EON 25U UINE
Nonsolder mask 275 um 375 pm 1 0z max (32 |m)p | 275 pm x 275 pm Sq. 125 um E
defined (NSMD) (+0.0, 25 pm) (+0.0, 25 pm) (=:[2F:R.»)]

E

1. NSMD EEDZ > RMPS5D/NY— (3, FHIYRY DMOBOEHBEHDOP T, 1& 75um ~ 100um &7z Y
£9., KOG —VIEIZ. T/NA ZAOERY 17 ETRHEREDETICENSVET,

2. HRINZFEHR—R NI, Type3 /(% Type 4 TT,

3. RENEEMEIE. BRBEEASAEREENENT 7UT—2a v TOBERELULETHS LEICBONE

4. NilAuREREEIFOERICDNTIE, BEFHEICKIHBEH<SAHIC. EDEEZH 0.5um KiGETH S
EPHVET,

5. ¥EF¥HYRAIDEZIE. RAEK/NFY—2EIC, 20umUTELET,

6. ¥FHRAT U VIDREDMEEIL. L—H—--hy b - XAF22)VE. ERMEBICTHEONET., TIAH) -
IyFUIDATUIIINTIR, FAXR—ZAMDE#2 bO-ILLIKLKABRVET,

7. WCSP FNA AMBE|EHEINZ /NI =23, FHOFNHEDOAICL>TAVR—F Y MS#MLARNLDIC
XAEEY BRTNS VRERBZVENHYET,

BB

TRTONBEBRIT. TPA2010DL DK ICEBELE Y. ABDEHIEL TPA2010D1 AAE >V DEL ICEE L
TPA2010D1 DANEIMEANT Y TDOEOEA VE—F 2R -/ —RIC, JAXDBESHEWVERICTIVELDH
VES, ThyZU2s - AT Y (CS) & TPA2010D1 ML ICERET S Z L3, Class-D 7V TOMEES
BDBEOIZATEETY, TNNAREAVTUHBICHBING —BERRA 505 VRS, TRTHRERELSHE
BAEEELVET,

NG — g
HROEHAAR—JVETOD kL — I, 75um ~ 100pm & L. EMERRICEDIRIEV/ Y —ADihiti L&
BhEEY. E34IC. TPA2010DL FHMBEE  a—IL EVM) DL A 7D hERLE T,

TPA2010D1 DEEFRE > (Vpp. GND Vo, Vo) [CDWTIE, HHAKR—ILABIC 100um D/ —iEZERA L.
FedaE< &EH 500pm OEMR/ISI —VEFERL T, TNARADMREEEHNEERLET,

TPA2010D1 M AHE > (IN—-, IN+, SHUTDOWN) [CDWTIE, FHEAR—ILEBT 75um ~ 100um ND/3% — g
ZFERALET. INFEEINHEVIE REE—RO/ A X - Fro)ERELT 50, BRTEET D4
EHYVEDT., ANDEBIR RN I, TEBRY TPA2010D1 DiEL ICEEEL X T,

Copyright © 2007, Texas Instruments Incorporated 15
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75 um
/ 100 um —»
100 um 375 um 275 um

/ \ (+0, -25 um) (+0, -25 um)

100 um

Circular Solder Mask Opening

Paste Mask (Stencil)
= Copper Pad Size

'\ 75 um —» /v

75 um 100 um
34. TPA2010D1 EVM @ TPA2010D1 S5 K - /X4 — U ERDHL KR

DEELVEICET 1R

SARREEIEIROMBENICEKELET, YEF YT —SEYEZNRyT—SDT 4 L—T 1 VI REIE
Ny T—PFHFBRRORICRENTVET, 60 NOEH(L :
- 1 -1 _ 0
93a = Derating Factor ~ 0.0078 128.2°C/W a7

BEZ 5N 05,13 128.2°C/W, BRAFBIESEEE% 125°C, RANSEEEH%E 0.4W (2.25W, 4Q &fF. 5V
TR 3R &£95L. RRABEEEIX., XORXTHEZINET,

T Max = T Max — 0;,Py =125 — 128.2(0.4) = 73.7°C 18)
Equafion 18T(3. &RAHEBNE, 5V ER. 4Q 8% Z2R) LT, RAKABEREN 73.7°C LHAEEND

EERLET, TPA2010DL [TIF, =TI - vy MU VHENIEFEINTE Y., HESENRED 150°C =8
ABDETNAREFHEEIEESE, ICOEBBEBLELET., FE 40XV KEVWRE—HIBIEETSE, D
ERMNEI L. 7o TOMENRLTEOT, BYFHEIKRBCHLELET,

TPA2010D1 TOHEN T 4 IV DAEAL
ZDto 3Tl TPA2010DL THAZ7 4 IVIDAETHHAEBHEZHROICHBLET,
BENDHE

Class-D 7 713, RA v F X URMEBIBESNIEANA —T 4 AEESDEETH S, /XL RREH (PWM) D
ARRELEALET . ABDEL, FiE@B7 )& & UTRIEL, #9 20Hz~20kHz DE D FIRE7Z (T 1588
11,33'3}?;( \‘j;;ﬁﬁiﬁiﬁwﬁiﬁ(i 20kHz LY 3B DICEVDT, BZABESIEIRBSNAEANA—T 4
ESDH LR o

16 Copyright © 2007, Texas Instruments Incorporated
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€K D Class-D K E

TPAOOSDXx 7 7 S U —TEERAINTWBSHEED Class-D ZTIE. ZEIHHOREAIC 180 EDOREELSH Y
GND WS EEEBE Vop FTEILE T, LENST, 7Y - T4 IS BOESHEADIE. E/E Vo BITELRL
50% Fa—T4 - YA VI TR T4 I)VF%, BEEHETOVHSEOSNET, KD Class-D ERA ELER/EiR
DEFZEE_3JITRLET, FRITREIERAHTFH OV (50% DTFa1—T 4 - A4 2)I) THh-o>TH, B
ICIIESERDANTRELREBENRET D0, KELABREAVELET,

| | | |
\

OouT+

Differential Voltage
Across Load

Current

35. itk D Class-D B TED LN BE/BROKER - FEMEAT. BAN

TPA2010D1 DZEAAE

TPA2010D1 IMEAT A ERAETH., FEHRADB OV HLSEREREFTRSA v FrIEhEzd., LrL OUT+
EOUT- (3. BANKRFICZIIRMEEAVEYT, EEEANABIZOUT+ DT a—T4 - YA U)IL50% 28X
OUT- 2 50% kLU ET, BEEAAICKHLTIE, OUT+ (£ 50% KT, OUT-(L50% 282 T, BT
IChHDMBEEIZ. Z<DRAYFUTEBICRWTOV EBRB3DTRA vy F U IVERDPKRICHED L., FOER
BHETO PRDEESHEILET,

Copyright © 2007, Texas Instruments Incorporated 17
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| \ | \
OuUT+ I
\ | \ |
ouT- | | \ |
Differential 5V \ } \ } Output =0V
Voltage oV — “ ‘ ﬂ ‘
Across ‘ |
Load SV — ‘ ‘
\ \ \ \
|

Differential +5V — m I—h I—h I—h
\oltage
9 oV — | | |

Across ‘ | | |
Load SV — ‘ ‘ ‘ |
Current —————— A a4 A d

36. TPA2010D1 EHEE/ERDIEF - FEM AR

RhE KB Class-DERT I A IINIDVETHSERH

WEED Class-D 7 > T THAT 4 WO BRBARERERIE, M vFUITREICKYRGRERPRNDSEICE
ALEY, COB. BRETRIIYVKREMBEPEL, IEMETLET, Uy TIVERID. BELHEIZRLCL
BICLEBITHDT, RROERAETIIY vy TNERPREBYET, ROERAETIE, EHEE
M2xVpp DEZZ{LL. BREEOHKEIIEAIMOENTT., YA IITIO) vy TIVERERFBEL, ROEY
AVIITERT BICIE. BENGZLC T4 NI DPRETTH, BRICKVBNDERERPELET. AE—-ATIZ
B EFERHOMAZFTEODOICHL. LCT4IIFRIEFEAERFEHETY,

TPA2010D1 OZERAETIL. /NIVADBIEEITELS. EEDZELD 2 xVpp TlEEL Vpp THBE. 7495
B THARNTOARDIFLEAEDHY FHA, BHAEADPKESBZBICHL. NIVREBDKRELSZY, YUy T
BHREDPKEHTVET, FLOEDIC, LCTANYITYYTINEBHRETAINITEBZEHLTEETH, FEA
EQDT7TVr—2 3 TITA NI IZFRETT,

Class-D DRA v F U IBBEBRIVEVNVAY FATREREBEFDLC 74 IV I EERTE. RAvF ISR
(%%E-TE);@;;%74»9&5@5(53&*1&3} TANZIIRAE—AL VBRSNS WDT, EEEHNIVEL,
NIEZN 3| o

AE—NICARRESZD7E

ARROIRESTHEL. BRBARE-DOMEFEHRERNTH 5158, ARREKRAR - A(INEIT7Fv
7 AL IHERVEEERZY, BELEVITIEAEESHYET, 250kHz DRA v F U IRABRIIRAE—
ADIA—VDENEIFA—T 4 ABEEBZ /= ERERICH LT 172 CLEBITHZDTENIFZERESBHY EHA,
LED>T, RAYFUIRABBTOIA—2OBE BN BVET, LHL. RAX - ASIVITENE
DI THIREHBETNIL, RE—HITEEPECHAIEEENH Y ET, BMBEAICHTEIRAE—H—H#HKER
HBICIE. BRETHEHBIND U Yy TINEHEFETHIVELHVET., NI, ZAEAES Poyr TORKE
DBIREN Psup 5. BRIV EIEEN Psup theoretica, £31EE T, RE—ATHESNSZRSA v F U IEN
3. BESNEHE N MEASURED MO ERIINE N THEORETICAL Z5|WV=EDOHFH T,
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Pspkr = Psup~Psup THEORETICAL (&t max output power) (19)
P P
P oo = PSUP_ SUP TIF—>|EORETICAL (at max output power)
ouT ouT (20)
1 1
P =P — at max output power
SPKR "~ OUT (“MEASURED nTHEORETICAL) ( put power) 1)
R
NTHEORETICAL = ——— 2:— (at max output power)
L DS(on) (22)
EF 3.6V, &7 8Q DIFED TPA2010D1 DEXAZNZE(L, Equation 2255 86% LRHOLNFET,
= ZERAL. RABHATOME 84%) LEO2ELY. RE—ATE 17TmW KRAICEHBNEHES N

TWBZEDPDMVET, RAE—HDHBENDENMIZ, RE—NZBEIRTBLZCEBICANTONITHEET
IhYEEA,
M7 1 VS EERT HE

FUoTHERE—AANDNY — 2 BEWNESIZ. TPA2010D1 ZH A7 4 IVF L THRETLE T, TPA2010D1 (T
=)L R LT 100mm LI FTOREE#EFDIRRET. FCC & CE OIS EICEAT3RATEICERLTVWET, 74
YLR -NREYMEPDAIL, Class-D#%# 7 4 IVF L TERTZENZT7 V-2 3 > 0fITY,

LC 74 )& UTHEHAEICHIGTE Y, BERH IMHz LI EOBBRBICEKENSHDBEICLERENZDHN
TJr54 b -E=X-T74J)V¥%TT, FCC & CE [T, 30MHz 28 Z AHMEIHERDAHET A MTBDTFCC
& CEDREICEIBRT HEITES, CORBEFEATHIERVNTLLD, 7254 b - E—XDERIZ
EEEHBTEAVE—F 2 RATHY., BRAEKTIIMESN VE—F 2 ADHDEFEIRLET,

{EERE (IMHz LLF) @ EMI [CEURZRERMNFET SI5E80. 7o THhoAE—ABMBRMMEE(Z. LCHA
JA4INVGEFERLET,

E31E TR, REMAT LS5 - E—X - TS E LCHAT NI ERLET,

Ferrite
Chip Bead

OouTP ﬁ
I 1nF
Ferrite —

Chip Bead

OUTN ﬁ
Il nF

37. 7x34 b - Fy T - E-X - T4 IV% (FvT - E—Xfl : NEC/Tokin : N2012ZPS121)

33 puH

OUTP Y i
I 1 uF :[ﬂ
33 uH i

OUTN YA i
I 1 uF

38.LCHAT 1 IE. hy bFTREIKRE : 27kHz
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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 ©)
@ ©)
TPA2010D1YZFR Active Production DSBGA (YZF) | 9 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40to 85 AKO
TPA2010D1YZFR.B Active Production DSBGA (YZF) | 9 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40to 85 AKO
TPA2010D1YZFT Active Production DSBGA (YZF) | 9 250 | SMALL T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 85 AKO
TPA2010D1YZFT.B Active Production DSBGA (YZF) | 9 250 | SMALL T&R Yes SNAGCU Level-1-260C-UNLIM -40to 85 AKO

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

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

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

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

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

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

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

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

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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https://www.ti.com/lit/szzq088

PACKAGE OUTLINE
YZF0009 DSBGA - 0.625 mm max height
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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
YZF0009 DSBGA - 0.625 mm max height
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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
YZF0009 DSBGA - 0.625 mm max height
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BASED ON 0.1 mm THICK STENCIL
SCALE: 40X
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NOTES: (continued)

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