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OUTP - OUTN ||| | ||| |||
oV

2

Positive Output

Negative Output

Load \)/\/l/\/l/\./[/\
Current | | | |
0OA " —m—t _ —_—— e —_— =
| | | |
| | | |
ore L |
I I I I
| |
OUTN I | |
| | |
| |
| |

oV
OUTP-OUTN _ L] L] L] L]
Load /\l\/\l\/\l\/\l\/
Current
A 6-1. BD A=A H
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6.3.3 M5y

AR BK 5 45 45 2 AR . PWM A5 5 06 SEREAT RSP e DABR Bl e FRURT A DD FET e s P B A ARSI AL
EMI g

6.3.4 ZJF FET

BTL % A5 PUANDLEL Y N Y458 FET , R SEELm RCR AN S8k o KD . ARFEBETE , FET Rl fE TR B
ERUICIV G2 ONID LN s

6.3.5 HH LB
AP MBS W RS BT ARSI A S R IR . Z M LA N 2 Wi Thfe

e 4H¥%E GND

. 4¥:%E PVDD

o SEEE

o fEIFE

%A E 2l 12C ZAF BRI EL F) 2R GE AR 5 2 75 A7 AR AT ] S S 8 155 1
6.3.5.1 fiRZWI T3

IRZ Wi fE STANDBY BN St ab TR ( B, i, k. RIS ) s, £
SRR, A T B A ﬁ%ﬁ#ﬁ%%ﬁauﬂjmiﬂﬁi GND. fi#% PVDD. #EJTHIL R FBMEH . 12
Wros i B, RL R EIRG A E A REIEWISAT WS W& XS r# . TR Kl KL HE 229ms kiz
7. HIER, ﬁﬂ%ﬁﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ GND E’th%’ﬁ%& #ar BrBiRE w EmE K. Rl B 5T
i, A2 iEAT . BT HAR SRR AU, d il S HE SIS | OF A SRR ik, ERIHIRE AT
HER. REIER AW &S ESmtores. REZW AR Ik (OV) Fiff)5ialT. MEITII L
WG 12C BEATIR Y o TR oA MRS B I2C A FAULT 5 I

T 21518 6-2 Pt AT R Wil .
6-3 J7r 12 W i (T AR A o SR AR E TR

| Discharge I Ramp Up I Check I Ramp Down I
| (75 ms) | (52 ms) | (50 ms) | (52 ms) |
I I ! L I
| I I I I
I I I I I
I I I I I
L 1 1
& 6-2. RCWIFFT5
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Output Conditions Load Diagnostics
Open Load Open Load Detected
OL Max
Open Load (OL) Normal or Open Load
Detection Threshold| May Be Detected
OL Min
] Drive Mode
Load
SL Max
Shorted Load (SL) Normal or Shorted Load
Detection Threshold May Be Detected
SL Min
Shorted Shorted Load
Load Detected
K 6-3. fEIZ Wk G BME
6.3.5.2 £ 3i2 Wi 0 R A
U R AE A7 B2 W DR [l Aar ) 380 b (i B, R BRI ), SRR M S B2 W |, X W] R R B

HH I HE I R
6.3.6 R FIL

o THEHT (OCSD) - i 5% W4 w il it N P2 . 38 4E 218 FAULT 51 B A 03T 12C 271788

o BRI - ZH RS RIS AT W RS A O B i e A HIR R . MR R AEER RS |, 284S
¥ FAULT %lﬂﬂﬁﬁﬁﬁzﬁ%%ﬁ 12C Z178%. WEVER , EIRAIR{ERE PVDD AR1L T 281k .

o THSEH (OTSD) - 2405 H 45 IR A B S (E R %&#A%Lﬁ PAEKs FAULT 5| /B VA 80T 58 12C %47
5o MR B2 e SRS EKE .

o RIE (UV) - KJE (UV) 5460 PVDD K. 78R AR EIER | 284k2d FAULT 518 E 8004
12C F A7 o L.

« LHEf (POR) - X4 PVDD [4% POR B LA T, &&%E L E A (POR). POR {24 S8 12C MLk
FFHPIRAS . M POR HAEHIRE G | 23S FERIAN 12C A4 B Bl E i a5h.

o TJE (OV) MHm#FHRME - OV 1y KWl PVDD LHIEHE. Wik PVDD iAEIR EBIME |, #4148 FAULT 5|
BRNEBGFEH 12C 54785, 28 EA 7K 40V GRS R HL R ARG . AR AR AR HURT AR 20 #S Fr ik

« Power Guard - U35 BB H FEE BRI 9 7E 12C 24728 0x03 Hik i . ZE s T IEAIRE. /o
] LI Power Guard Tf g SR i K Ha vtk 75 iy B OR 47 67 2808k S0t i o Am A% PR 1 .

o AHAREIBVIERE - AR AR 512 18] R B AN 2 i AR

6.3.7 PC FTiE5 e

ZATERAL 12C ARG | i 12 C HRTIBME RS RGUCHARETIERE . AT LB 12C $l Rt | Bl
BRSBTS R AR R 25 B85 12C A2t RGUETT LB 12C % B 2R ThRERIZ T % 4. 12C 2
H£7E STANDBY 5|22y -2 1ms J5 b Tii sk 4.

12C He 45 AR #AFThae

B i 25 B F el 20dB. 26dB. 32dB &) 36dB.
24 Power Guard fR3 H 4 5 W48 F R AE

W s g

FOFRE | LB AM TR H K T3
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6.3.7.1 12C B ZkihiX

ZAFRA 5N IC (12C) LRI XU B AT PR 1, IR R 400kbps Hifi (L4 | LLEEAT BEALALIG
FENSEBURIE. 1EABEARSIT | SR SCR 2480 8 MR B APIRAS N . 20 3388 - 12C #4
P 0T A (1 23 A7 2% HEAT G R A B AR RS

12C 23 £k5% T SDA ( ¥i#it ) A1 SCL ( WHoh ) iXPIAME 578 R G MR A BE 2 T @ S . ORI ZE 2 2% F L
AT AT , Ui MR AVECE DL (8 4 ) MR, B (MSB) EseAk . A, Bk
BRI RS 22 E AR T4 o R VAL B M T3] 2R LR AE ALk E IR BT | F
Pt S PR EAE MLk EINANIS R R PR A I B A T R PN, S B 51 T (SDA) b S Bk 7 i 3 A
(I PE . SDA b AR FOP R S B T IR BN |, T ARG PP B B PR A5 1k I 3 B o P b 4
SR AEAE IR B A BRI T ] 6-4 W) TR MBI, A8 AR 7 01 B AR AR B S N (RIW) £, LLST
TE5 55— N ROEAS | RIT ST BRI SER A B K SDA (REF NI AL T DRI . SR AEIX
RO | P B SR II T — AT, A B0 T 0 — A — (1 7 6 H Rt = RAW Bz (14
FAT) BEAT. T HR SRR S | B M LIS AR S S . SDA Rl SCL {5 5 M — Mo
i P L AL ) R PP S A S E S BRI 1 AR 2 TR LRI S RO PR AR S —
FIE , PR A 1k e DUR IR 2

|

| ) . ] .
| . e ) 8-Bit Register Data For 8-Bit Register Data For

SDA _:—| : 7-Bit Slave Address |y [ A | 8-Bit Register Address (N) [ A Address (N) A Address (N) A

I

|

|

|

7|16]5|4]|3|2|1]0 716]|5|4]3]|2|1]0 7]16]5]4]3]|2|1]0 7|16]|5|4]|3|2|1]0

I |

.

S T

()]
£
)
3
@
3
©

T0035-02

&l 6-4. LRI 12C 75
AT 8RR , 12C HHIE A E 6-4 hFURMHNE . 505 B T DO I s 8 S A gy T A

Ling
6.3.7.2 FEHLB A

il 6-5 firws , B R S MR TR 88 SR R BT | ARJE R 12C S LRI S NAL . 1S
LR E B AR 77 0 . 3T 5 NBERAE , S S AGN 0o FERRINEIIERIY 12C 254 bk A2 U 5 N AL
ERAREE 6 e RN Vi & W VAR £/ 7 O et D DA i s s LT L By v 2 R Wi o S R
Wbk a , fF S BN — N ERIAGLEEAT IR . TR R, PR 8% AR E AR S N i U ) A 85 MU P M
o WEIEHE TR ZIn , SR B — A EIACLEEAT W N . BReJE , P SR A T AE A 1 2 LSS R B
HMES

Start
Condition Acknowledge Acknowledge Acknowledge

| N S S
OO LOOTCOOOOOOIOCIOOOOOIOCN,

1°C Device Address and Subaddress Data Byte Sto}?
Read/Write Bit Condition

T0036-05

& 6-5. FENLE N &%
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6.3.7.3 BEHLIRE

i 6-6 firas , LT B SR S s TS 88 S RIS R BN %A, AR 12C SRR S NAL . X TR
PEER AL | 0 88 S S PAT EARNG BRI e, PSS PAT BN DU U A A i s bk
Hohb 75, BRIk, BEHUE ALY 00 FERICEBAE M S ALLG |, S & CL— DIALEEAT R . BRAh , RiE
WA it Sk 755 SRl st S B IRORIE S — AN E &M, RJE RS AU S AN AL XK, IS
MR, R . AERIEIMIE AU AN S, S R UL IARLEEAT N, TR, A
MIEFE TR HCR) A7 fil 5 b A% F Al 710 o BRI BB w1y ), SIS R AN ENERE S, RER - MEIE
FAF PSS R B S AU A

Repeat Start
Condition

Start Not
Condition Acknowledge Acknowledge | Acknowledge Acknowledge
| |
| A A A Vot
/ 1\
OONE VOO LLOCAAVO LGOI OC,
|
|
|
1°C Device Address and Subaddress 1°C Device Address and Data Byte Stop
Read/Write Bit Read/Write Bit Condition

T0036-03

& 6-6. FEHLIEEfEH

6.3.7.4 JB iR E

I P 80 15 B A i 5 B B S B e 4 AR [R] , ME— RO Ah e TSD5402-Q1 Rt 2 A Hiodla v 19 A% A 21 P 1 2 4%
i, il 6-7 i B — D8R AN SRl SRR A Bl o e A B N BEAT RN
A 12C FHuhEERY 1. WEIEJE — MR TG ERRESRE AN TENEES  RaR—MEIRE
LL5E A% 4l o

Repeat Start

Condition
Start Not

Condition Acknowledge Acknowledge i Acknowledge Acknowledge Acknowledge Acknowledge

| A P AN AN A N
Q0000 (XA

1°C Device Address and Subaddress 1°C Device Address and  First Data Byte Other Data Bytes Last Data Byte Stop
Read/Write Bit Read/Write Bit Condition

T0036-07

& 6-7. i B AR S
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6.4 B ThREARE
6.4.1 FE1FEH) 5]

=N SLICBE A 5] RART S SERHE AN g HIR S R

1. FAULT 5|« AP 2 TR it 51 B 715 T A7 A HBRetis DL 75 ZE e RN i BLASAR. 5 I ELAL
JG , SR 8 B ARG IR . R LLE I 12C SR A DI TERT | E4KT POR 1y PVDD
FOESBERRSL , FEXMHEL R, 12C BEATE AR,

2. STANDBY 5|l : K-V 5 BN B as At N SE R WrIREs |, AT BR B AT A . SCHF SRR
TRy 12C A FARIGZIRAS HARFHZE ( Aa¥ 1°2C SRR 2T ) |, HHBHFARSHEAL

3. HI-Z 5 : fEiZm PRGBS |, S PFb TR B AR Ml Sl E IR, JFRE S AN
i Bl . BRI E T IR, TSRO BN E R, KA R4 T STANDBY Rt , HI-Z 51
VA=W ISR S @8

6.4.2 EMI & #FH 07

RS EMIPEBERCR TS O S B TH A AT A A e R R BT & 75 R AF o A2 HLEL T30 (EMI) P52 Bt B A 7
T (1 3 2525 B AR

M T B B 5I2eaE , B Bsiit BRI A AR BUER AT B2 AR T RIRL AR T IR R 4t PCB I P21
EMI. iZ8ci R A T8 E EMI [ e b7 7 O FLi

6.4.3 T1EEAFIHEE
PAF &30 7 CAERE A

& 6-2. TAEHE
RELHK Lk WG r’c ™
! HI-Z, 8% fe ik AEEB) AArAREAL
BEL W
LW ER/TN L 20 20
HI-Z ( wfHas ) Mg A B ol 2
K] M E T AT TR CE iCE
(1) T 12C MM , 1§51 SLOA264.
R 6-3. HEIERIE
[ e 403 1) B i E T Fepl
Eadin il B HiE B R
POR A f5hl 15
= 2
uv ) HI-Z (&S ), oK
o FE b ) .
OV i #gepe z) 12C + FAULT 31 SEORI Tl
OTSD Pl HIZ ( i ) R g 1l (BB ) — .
. EREES
&
OC il FAULT
“ A i FC + FAULT 511K
LU M
LW - R 1R SN ]
_ , BAT W
2 RS x
GRS - TR 2c ¥ TET AL )
kR
(1) %M 1S07637-1 AT
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7 T
£ 7-1. 12C Huhk
- IF s ik 53 = PN A .
MSB 6 5 4 3 2 1 LSB
12C B 1 1 0 1 1 0 0 0 0xD8
12C 3258 1 1 0 1 1 0 0 1 0xD9
7.1 12C Hubk & fFad e X
£ 7-2. 12C #hiihFEREX
ikt RIW Ey e L
0x01 R Bt b A
0x02 R RS RS ERAS 7 7 17 2
0x03 R/W bt yeaad
£ 7-3. WEFFE (0x01)
D7 D6 D5 D4 D3 D2 D1 DO IhEe
0 0 0 0 0 0 0 0 | Jofiisk G4 b | BRIAME
- - - - - - - 1|
- - - - - - 1 - e
- - - - - 1 - - | RAET ks .
- - - - 1 - - - | R T R
- - - 1 - - - - |%&4 7 PVDD KJE.
- - 1 - - - - - |&47 PVDD idJk.
- 1 - - - - - - | RAET HiRE R
R 7-4. REMABL W T8 (0x02)
D7 D6 D5 D4 D3 D2 D1 DO Thek
0 0 0 0 0 0 0 0 |t RIS Wik | BRAE
- - - - - - - 1 |FE{E% %t PVDD 4.
- - - - - - 1 - | FELE S B
- - - - - 1 - - | R EIT
- - - - 1 - - - | R R
- - - 1 - - - - [T R
- - 1 - - - - - | EERAT RIS
- 1 - - - - - - | TR AR
1 - - - - - - L SR LS
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R 7-5. & F 748 (0x03)

D7 D6 D5 D4 D3 D2 D1 DO Thek

0 1 1 1 1 0 0 0 |26dB 25 , FFMi% ¥ B A 400kHz , Power Guard {54 i 4
- - - - - - - 1 | R EE Ny 500kHzZ

- - - - - 1 1 - |[fRE

- - 1 1 0 - - - |Power Guard {4/ BB ¥ By 14V WE(E 4

- - 1 0 1 - - - |Power Guard f##"H# % B 11.8V I&{E i H
- - 1 0 0 - - - |Power Guard {rR¥HLFE % E N 9.8V WA K th
- - 0 1 1 - - - |Power Guard R4/ HLi#% ¥y 8.4V WfE it
- - 0 1 0 - - - |Power Guard R/ HLER By 7V I fE i

- - 0 0 1 - - - |Power Guard {£#" B % E > 5.9V W& {E4 i H
- - 0 0 - - - |Power Guard f&{ HLER B B N 5V W& E T H

0 0 - - - - - - |28 20dB

1 0 - - - - - - Ay 32dB

1 1 - - - - - - AN 36dB
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8 N FH AL

#HiE
PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1
EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

8.1 MAIER

a2 — A TSN D TR i AL RS o A R A T IORAE S5 DAIREI AR s o %88 T sk
i (BTL) MHY , MASSCRF e E . A2 1 W g 76 N A A A a0, B4 75 ZEMREe A1 3R o i L i 3
BRI 5

8.2 AN A

PVDD  22nF 82nF 4.7pF 4.7uF 10pH  330pF  10pF  0.1pF

A EE]
N T 1.
17

. a
| FAULT =
o
SDA
0.22uF 47uH
| SDA M OUTP
BSPP
SCL
I sCL 3.3uF 0.01uF
OouTP
IN_P

1uF 5.60 - =
II NP 470pF
49.9kQ

49.9kQ E
INN = 470pF
= 5.6Q
IN_N

I

OUTN
2 0.22uF 47uH OUTN
[ HI-Z
BSPN
STANDSBY 3.3uF 0.01uF
STANDEY 3u 01y
[ STANDBY o oo N
zZ z z =
o 0O 0 om — —
J—1pF
& 8-1. TSD5402-Q1 SL%! 5 i R H &
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8.2.1 i/ ER

HEH LT AR R

LR

o A RS M E RN E R IR a0 SR A it e IS R (s Rl ) Be A e .

BfE

o Zan I AN SRR S IR 12C 5 R G S TIEAS . %A 12C HARSE , BRI E AN
g WERARGHRATTE 12C brpdsl s , W LUER a0 , (AR ERA B E . 215 B Akl
IBRSEY FAULT 5] BIEAT 4R 45

AT
o K81 I Tz TR oot
x 8-1. Itk
EVM fi-5 BE & R L] L35
c7 1 10 uF £10% 1206 XTR Pz es | 25V FL 5
cs 1 330 1 F £20% 10mm 1 ESR % 2% | 25V FLJ5
C9. C16. C20 3 1uF +10% 0805 XTR Pz a8 | 25V RS SHAIEMAS | 50
C10. C14 2 0.22 uF +10% 0603 XTR P88 , 25V SRR
Cc1. C17 2 33uF £10% 0805 XTR Bz #s , 25V JBCR#8 o L
C13. C15 2 470pF £10% 0603 XTR Pz 45 | 250V JBOR A4 o 2%
C6 1 0.1uF £10% 0603 XTR Pz 43 , 25V HLJE
c2 1 2200pF +10% 0603 XTR Wiz A4 , 50V H 5
c3 1 0.082 uF +10% 0603 XTR Pz 43 , 25V HJE
C4. C5 2 47 uF +10% 1206 XTR Wg# 24 | 25V HL 5
C12. C18 2 0.01uF £10% 0603 X7R V&A% , 25V it EMI 983
L1 1 10 uH £20% 3.5mm x it g Uk S LR LR
13.5mm
L2 1 47 8mm x 8mm | FG UK TBOK it U6
uH +20%
R5. R6 2 49.9kQ +1% 0805 HIHZE , 0.125W B 5 N I 2%
R4. R7 2 5.6Q +5% 0805 L2 | 0.125W it gvh 3

8.2.1.1 JBUKF M H B P

it FET F T30 H Brlic B oS far i o XS iR A g a5, BA e il G EdmfE T |
HE SRNG5S IR RRIE L . JBORES 4 75 2 MRS E B 2R DERR PWM R BB . T iZdg il a8
BRI L AT C Tk BOTRARERE B Es | PRI ANATTHR W Ak Oy L-C IS . L-C UE A% AE 6 3
IR, W0 B F AR S 1 D A PR R IR FRLRL T o AT SRR T 5 D 38T 23 24 3 6 e I e v
L-C B A HIVEA UL |, 2 D 26 LC JEScas it

8.2.1.2 KB N EZ MR

LR AR R TRCE TR O AR i 1) RC &%, F T3] PWM %t E IR BOS b e I ph AR FT RE 23 7= R 471
TEZIE , B4 TR EMI R FET s BT R IR 7y A Skt G2 b s AT Bt O VRS ., 7
2% D B4t ¢ i i1 75 7
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8.2.1.3 HASHIA R

X NMOS @R ; Rt , T A B2 A S A RE IE i SRR M r s . Fris i A48 e #
&M BSTN %] OUTN Lz M BSTP #| OUTP , @ 8-1 flios.

8.2.1.4 BAME SIS

BT NN B AT HOKSS (  BE A P EL T\ Pl 5 ATHOK S O A LU P — A
BN | AN - 3dB , HILLFAREIE 1 =1/ (2nRyCq) . b Ry & 83T 5 25 1 B H0% AL
BL, Coy RMINFIARA. % 8-2 Filth T AR N A S (8. T 0 P S 1 2 PR X R TR I B
BT L 51 O

R 8-2. BWHIMAZRA R HE

3 (dB) SR AR (k Q) B (UF) REIEBE (Hz)

1 2.7

20 60
15 1.8
1 53

26 30
3.3 1.6
32 15 5.6 2.3
36 9 10 1.8

8.2.2 JEH T W

IEHR LN Sk AT B R

o A W EEE W DUA 8-1 NfeEE , BB ARG EFEE A

o 20 B T8.4.1 WA BN REE |, B R E T ENE R4 PCB .

o 3L T S REA FEEMIERNANERIESR., BXREZERE B EFHAIC HEHIG
1 PowerPAD #1855 77 £ 5,

o FAL PRI EVM H RS TEANULIE T ] e B AR T2 E B AR, A REBHIAAARNER
WHZW 777 oy

WA AR 7R B SRR, BV IR E2E IR

8.2.2.1 RfEH 5| HiEE

BRI SR, B NLaG 2 HOE R B AL ; ISR B . WA SIE S 2ok ESD W , X T4
NG, P 08 <y LU 18 7

8.2.2.1.1 HI-Z 3/

RN H AR HI-Z 518, WS — A BT L B 28K H %82 31 GND.

8.2.2.1.2 STANDBY 5/#

AR A% ] STANDBY 5| [, 7 i 5 w5 B R B L7 32 B fL R B (9130 3.3V 5L 5V ) &
8.2.2.1.3 I’C 5/ ( SDA & SCL )

R R G MR8 WA BAFERA 12C Sl A5 i L T A AZ 8. TEXAPIELL R, 15K SDA Fil SCL 51
B 3.3V,

8.2.2.1.4 IHERE/HHIHH
R FAULT 51 AR N R ARG HEsl i EE S, L ERES GND.
8.2.2.1.5 &/ Hi5EHA

AP B A S I ST AR E A T I N S\ PR Y P AR U N S SR, R AR S YR N 2 1
N¥igo T HAGHRAEIERE , WERWTHE , oK ACUh B T5 S IRAL |, AN 48 F i A\ 3 o
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BRNHAMREE | VE S W AT 5y .
% 8-3. Bk

252 B

R 5 % R 6 B & 5-1
THD+N L5 1 T % 1] 5% & 5-2
ThE LR %t TR 6 2 K 5-3
THD+N 555 ] {1 % % Kl 5-4
HAF - 60dB #it {5 FFT K 5-5
B AW it (s FET K 5-6
ek 97 M1 59 D £ 2 Kl 5-7

8.3 HLJFAHE

eas R R A S Y B TR AV R A bl il . PVDD A i PR I IS, Ddar FET AN FET Ak
Wahas . DALRA RIFIAEIEER , JCHRAMRBEARIESRM T 12 2 7% —1iF K PVDD #
1%, Tl 4£ PVDD 5| AEH 10uF A1 0.1uF B A S , IRl 7 — DMECKHIRE & 330pF @ LA

o

W ARG MEAG T A5 B F B L, JFAE BYP SR EIRBLH R . 12 FERE AL BYP 5| EOE R — NI 55 B B

LA A o
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8.4.1 T /FHEH

% EVM A R &E S EMC 883647 T4k . TSD5402-Q1 Ze itk EA A T EGAVES | RIFHSRFE TS5
SRS AR . ARt EMC PERE. A BiTie3E T TSD5402Q1EVM s 2 K.

8.4.2 7/l
8.4.2.1 THE

B 1 BB OHER TR A e . 12 ERR R BAE R L, R RS — A EE AR, AL
SEFIUL)Z |, DS Sl E FLR A BRI . T A T2 AT HO . 55— DGR A
51 RE B LC S8 Beas K AEATZORAMNH] EMCo 3y 2 Bk fin XS8Rk , DLSCHLELF ) ECM RCR . ikl
7 3 ik, A PVDD Sl RIE it s Y Y LC DB 23R R AT Lk B Al 503 EMC il 7E 4N 2 AL LLIR i
TRES . B 4 IR EHER R OUTP A OUTN JEATRGHEH-T . K LC JBIGES Y B A 85 BB AR A IR P i
b, DA B BRI LA 75 0 i R H PR e
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9.1 BT Hr

9.1.1 B=77= % 7 B

Tl RATHIS 8 =5 P BURSS A RMM5 B, ASREA S 2 5 IR 55 BARAE (38 F PG SR RAATT |, ASBE R Rl
577 S ml R 55 BB S AT AT T 72 S iR 25— R R R B AT

9.2 TR

9.2.1 HHXS

THZ 5 LA R RS0k

« D ZELC JEN #1511 (SLOA119)

o D I ZEM i 11757 (SLOA201)

*  PowerPAD #(#15 4 7H#14% (SLMA002)

9.3 BRI FE Fri@E s

FHMOR @A | W SHUE ti.com LIS E OO R . R @A HATEEN , RIAT AR G i AE JE S
o AREREAFER |, WEREM OB SO A& 2T G il

9.4 SCRFBTIR

TIE2E™ PO iRin R TRIMEESH TR, W HEN LR ARG IE, L BiEf@EsmBit#. #%
BUA g it QU DR, SRAS P 5 (K PR v vt 5 B

BERM AR A DTS ISR SR it XSSPV EIE AR TI EARRE |, IF B B TI (A iH S
T A 2K

9.5 Hr

PowerPAD™ and TI E2E™ are trademarks of Texas Instruments.
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A R RE | T S SRR S Al i

‘m ESD [M4RIF/NESEHRUNMOMEREME S , REBEA S . RN E K TTREE R 5 220 | &R AR i 2

OB AR AT R 2 T EUE 5 H R AT BRI A AR T

9.7 RiFR
TI RiEFR ARIERIN IR T ARE. &7 BEEEng 1 A e 3.
10 &7 P SBid 3%
T o DARTRRAS 1 5URS v] B8 5 24 17 RRAS (1) TURS AN [
H# BITHR A R
September 2024 * WIUE RAT

1M U, BRI S B
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11.1.1 HEEE

MTHBE | R 0| s | s | ol | e | T 0 | BRI | MSLIIIER | TR BAHFAG ©
TSD5402QPWPRQT | i | 500 | PWP | 16 | 2000 | f5 | NIPDAU | -®e3200CT | 40 5 455 TSD5402
(1) HERRA R F

@)

@)
4)
®)
6)

IEFEGRE B BUN T B0 A

PRAAISE - TI CEATas R R A5 ™, (LT AE TG SEIRR A

NRND : AMEF T NSCRBE R, SRR (B TIOR8 A s 4
PRE_PROD : &#fFRA&A , BAR™ , RIKARITIAUEE | BORERZ BN, RIEHHEA .
WRAG : A CRAT , (KRR, ATRARMEE )T, BATRETIE RO .

B T kA% T

IR - IRIBI IR OR > BT« HY (RoHS) , ol ( RoHS #i4 ) BREEAIA R ( ROHS |, JEBAAR ) - WNFH T B LI 5 B L £ 7
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MEVRE R 0.1%. FAEBTHI i BB T SR R Hesiok | B TI M Josh = sod 148 e a4 ek
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11.1.2 FHELEFEE
REEL DIMENSIONS TAPE DIMENSIONS
3 |<— KO [¢—P1-—»
I T
© 0 ol Bo W
Reel | A l
Diameter
I 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
2 4 W | Overall width of the carrier tape

_{ P1 | Pitch between successive cavity centers

T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

o O O O OO O OO0 Sprocket Holes
| |
I I
Q1 : Q2 Q1 : Q2
A== t-——7--1-
Q3 | Q4 Q3 1 Q4 User Direction of Feed
[ .8 A |
T T
~
Pocket Quadrants
Eys B S 3l sPQ Bl ﬁ?ﬁw A0 B0 KO P1 w Pin1
*# EA (mm) (mm) (mm) (mm) (mm) (mm) (mm) HMR
TSD5402QPWPRQ1 HTSSOP PWP 16 2000 330.0 124 6.9 5.6 1.6 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS

il HERR HERE M| SPQ | KE(mm) | FE(mm) | ®E(mm)
TSD54021QPWPRQ1 HTSSOP PWP 16 2000 350.0 350.0 43.0
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PACKAGE OUTLINE

PWP0016D PowerPAD™ TSSOP - 1.2 mm max height
PLASTIC SMALL OUTLINE
6.6
e TYP
/—PlN 11D AREA
14x[0.65
| o
1] 72*6
—] fE»—T
— —
5.1 —] — oX
4.9
NOTE3 [ —
— —
—] —
] m— ===
45 4J o 0.30
B] 43 16X 0.19
(4 [01@][c]A[B]
RN
/ [ \ (0.15) TYP
o Nt
SEE DETAILA 7 T
2X (0.95)
e— 4X (0.3)
NOTE 5
4X 0.18 MAX
—] ‘ — NOTE 5
—
—] ii—{
—] —
GAGE PLANE
340 [ —
268 —— ~ —
—] — ..
0°-8
I R T B
%THERMAL
—] —  pap DETAILA
TYPICAL
248 |
1.75
4223219/A 08/2016
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. Reference JEDEC registration MO-153.
5. Features may differ and may not be present.

www.ti.com
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EXAMPLE BOARD LAYOUT

PWP0016D PowerPAD ™

TSSOP - 1.2 mm max height

PLASTIC SMALL OUTLINE

NON SOLDER MASK
DEFINED

SOLDER MASK DETAILS
NOT TO SCALE

(3.4)
NOTE 9
SOLDER MASK
(2:48) /DEFINED PAD
16X (1.5
(-9 SEMM SEE DETAILS
11 ) feees |
Co L .
T bk S
16X (0.45) C T ] i ‘ ; \
| ! (@0.2) TYP
P ? T (3.4)
SYMM ! | 3.4
¢t — 17— **3”*******”3** =t (5
; $ ! (0.65) TYP NOTE 9
| O 4¢ ey
e !
14X (0.65) i
e
=) )
(R0.05) TYP |
METAL COVERED 58 ‘
BY SOLDER MASK ! 638) !
LAND PATTERN EXAMPLE
SCALE:10X
SOLDER MASK METAL UNDER
ggléﬁllzl\ll?GMASK METAL OPENING / SOLDER MASK
| —
R u)
#% 0.05 MAX #« 0.05 MIN
AROUND AROUND

SOLDER MASK
DEFINED

4223219/A 08/2016

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.

8. This package is designed to be soldered to a thermal pad on the board. For more info
numbers SLMA002 (www.ti.com/lit/sima002) and SLMA004 (www.ti.com/lit/sima004).
9. Size of metal pad may vary due to creepage requirement.

www.ti.com

rmation, see Texas Instruments literature

S
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EXAMPLE STENCIL DESIGN

PWP0016D PowerPAD™ TSSOP - 1.2 mm max height

PLASTIC SMALL OUTLINE

(2.48)

BASED ON
0.125 THICK

16X (1.5) T——‘ STENCIL
17 -

(R0.05) TYP
e
——
]
|

(34)
SYMM_ 1] ) BASEDON
0.125 THICK
i STENCIL
14X (0.65)
} N ——
8 LT Jo

METAL COVERED SEE TABLE FOR
BY SOLDER MASK | ! DIFFERENT OPENINGS

‘ (5.8) |  FOR OTHER STENCIL
‘ THICKNESSES

SOLDER PASTE EXAMPLE
EXPOSED PAD
100% PRINTED SOLDER COVERAGE BY AREA

SCALE:10X
STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 2.77 X 3.8
0.125 2.48 X 3.4 (SHOWN)
0.15 2.26 X 3.1
0.175 2.1X2.87

4223219/A 08/2016

NOTES: (continued)

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

design recommendations.

11. Board assembly site may have different recommendations for stencil design.
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
TSD5402QPWPRQ1 ACTIVE HTSSOP PWP 16 2000 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 TSD5402

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

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

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

OBSOLETE: Tl has discontinued the production of the device.

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

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

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

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

© Lead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

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

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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GENERIC PACKAGE VIEW
PWP 16 PowerPAD™ TSSOP - 1.2 mm max height

PLASTIC SMALL OUTLINE

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

4073225-3/J

13 TEXAS
INSTRUMENTS



| PACKAGE OUTLINE
PWPO0016B | PowerPAD™ TSSOP - 1.2 mm max height

PLASTIC SMALL OUTLINE
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NOTES: PowerPAD is a trademark of Texas Instruments.

-

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

. This drawing is subject to change without notice.

. 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.

. Reference JEDEC registration MO-153.

. Features may not be present.
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EXAMPLE BOARD LAYOUT

PWPO0016B PowerPAD™ TSSOP - 1.2 mm max height

PLASTIC SMALL OUTLINE

16X (1.5)

SOLDER MASK
(©)] /DEFINED PAD
¢

"‘ SEE DETAILS
+ 1 | f

16X (0.45) T [j:
T

—
w
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= — 5)
NOTE 9

9
I
|
|
METALCOVERED— |« 5g |
BY SOLDER MASK
LAND PATTERN EXAMPLE

SCALE:10X

SOLDER MASK
OPENING \

/7M ETAL

|

METAL UNDER SOLDER MASK
SOLDER MASK\3 / OPENING

i
1
\

_

r=—0.05 MIN

|l
1
!

J‘* 0.05 MAX

ALL AROUND ALL AROUND

SOLDER MASK

NON SOLDER MASK DEFINED

DEFINED

SOLDER MASK DETAILS
PADS 1-16
4218971/A 01/2016

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.

8. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
numbers SLMAO02 (www.ti.com/lit/sima002) and SLMA004 (www.ti.com/lit/sima004).

9. Size of metal pad may vary due to creepage requirement.
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EXAMPLE STENCIL DESIGN
PWPO0016B PowerPAD™ TSSOP - 1.2 mm max height

PLASTIC SMALL OUTLINE

@)
BASED ON

0.125 THICK
10X (19) STENCIL (R0.05) TYP
1

3)

C:] 0.125 THICK
STENCIL

14X (0.65)

METAL COVERED

BY SOLDER MASK SEE TABLE FOR

DIFFERENT OPENINGS
FOR OTHER STENCIL
THICKNESSES

SOLDER PASTE EXAMPLE
EXPOSED PAD
100% PRINTED SOLDER COVERAGE BY AREA

SCALE:10X
STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 3.35 X 3.35
0.125 3 X 3 (SHOWN)
0.15 2.74 X 2.74
0.175 2.54 X 2.54

4218971/A 01/2016

NOTES: (continued)

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