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C) A BRI TS 400 pF

(1) — L IHE NS SDA 555t — MR 300ns B LRHFIN R RER: SCL T FiAvs IR & SUIX I

Copyright © 2025 Texas Instruments Incorporated FER PR 7

Product Folder Links: TSD5402-Q1
English Data Sheet: SLOSEC9


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tsd5402-q1?qgpn=tsd5402-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSX57
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSX57A&partnum=TSD5402-Q1
https://www.ti.com.cn/product/cn/tsd5402-q1?qgpn=tsd5402-q1
https://www.ti.com/lit/pdf/SLOSEC9

13 TEXAS

TSD5402-Q1 INSTRUMENTS
ZHCSX57A - SEPTEMBER 2024 - REVISED JANUARY 2025 www.ti.com.cn
5.7 JLAIRR:
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TSD5402-Q1 /& — KB D AL AR IMBNBORE | W TV AEE . R A T M A (T TR A
HER D EEAR , JEEERE TIREATILMM DI a8 1% D KHEARATFEARIIAE |, b K #E DU R R G i
Er. s th Al AR e LSRR R IR B s | 5164t AB KM Js EARLL , RSFEE/N R H .

TSD5402-Q1 #5 BA LA BT -

- PWM
MRS
© IR FET
< Ll
- TRy
© HIE

© 12C HATIEIE Bk

6.2 ThEe HHER]

Biases
and
References

Overcurrent Detection
SDA -
e Protection DC Detection
Control Thermal Protection
SCL -
Voltage Protection
Short-to-Ground
Control
Diagnostics Short-to-Power
- Control
EAULT Shorted Load
Open Load
HI-Z
STANDBY
IN_N
Gain Preamplifier Power
Control Guard
IN_P

GND []1

Pulse
Width
Modulator
(PWM)

PVDD
LDO
GvDD Regulator
BYP
GVDD
1L | BSTN
PVDD
Gate
Drive ] OUTN
GND
GVDD
{ |BSTP
PVDD
Gate
Drive ] OuUTP
GND
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6.3 REMEULEA
6.3.1 BRI EH A #

HOR R I022 5 NI LA NI 0 SEBOR 7S . X T 24098, 5 TE RS L) IN_P , 45 03| AR e
IN_N. A AT SR, DS MR SE 2 0 2 U8 L L0 (40 S ERAI. o T 908 BLEF
AR | DI 5M 0 A 0 BLSE A D
3128 S TN B OB LA, 52 B A BLURU 25 DL T S

% 6-1. WSR2

b EiA ARG

20dB 60k Q *20%
26dB 30kQ +20%
32dB 15k Q +20%
36dB 9k Q +20%

6.3.2 ik F R #I#F (PWM)

PWM K fif K #8 BHIE S H O R AR S B ITRE 5. X2 X D RAI R B . £ TSD5402-
Q1 i, WEIEER AT, BRI RIRA L (R A R e

Jik B 1) 7 ZE AT AEAR DRGSR m A . BRI A OV U143 PVDD. OUTP F1 OUTN 7E T A B L T 15 1L 7]
M, B GER UF A B . RS B, OUTP 525t K 50% , OUTN [ 525 L /NF 50%. %+t
it FE , OUTN (1 (528t K F 50% , OUTP 1) 5 25t /N T 50%. 75 K643 JF S B I, 53805 i 1 Fl Ay
OV, MMM T Th&BiHE.
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OUTP

OUTN l I l |

No Output

OUTP - OUTN ov

Load

Current 0A

|
|
|
|
|
|
| |
ouTP I | |
| | |
|
OUTN ||
1
PVDD
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 HEH 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 fiRZWIF51

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. IRCHTIFFT5
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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. fEI2 WG BME
6.3.5.2 £ 3i2 Wi 00 D 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 P AS . 38 4E 218 FAULT 51 B A 03T 12C 274788

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

o THSEH (OTSD) - 2408 H 45 IR IA 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 ERIMKHEE. 78R AR EIE | 284k2d FAULT 518 vE 8004
12C F A7 o L.

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

o IJE (OV) MHm#FHRME - OV 1y KWl PVDD LHIEHE. Wik PVDD iAEI EBIME |, #3128 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 - SRR BT A AR 512 18] R AN 2 i AR

6.3.7 PC F{TiE5 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

& 6-4. SLRIH) 12C F7%)
FT S8MREAE |, 12C i 20 K 6-4 TR iR o 1325 B T DL B e B 2 o e AL e 7 kAT AR

Ling
6.3.7.2 FEHLE 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 OGO OO,
|
|
|
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. FEHLIEEf& 5

6.3.7.4 R 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%
fE, i 6-7 Fron. Bria —DEEE TSN | RS SRR B Bl T R A DL ML EEAT 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

1C 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 R
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6.4 B ThEEARE
6.4.1 F#1FEH) 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 RS2, PR Bsot BRI A AR BUER AT B2 AR T R IR AR T IR R 4t PCB I 2R 1
EMI. iZ8ci R A T8 E EMI [ e b7 7 O FLi

6.4.3 T1EEAFIFEE
PAF &30 7 CAERE A

& 6-2. TR
RELHR L b r’c ™
Gl HI-Z , &= fF1k E | RN e R VANE |2
REL 7
FEIL E R E )] )
HI-Z ( miBEAs ) /s mHES. BT b )
IKZ) i S S AT R wEh ]
(1) XTF12C B , &S SLOA264,
# 6-3. HFEMERLE
058 R B B BfE BAE T FEpl
B 2R B PiRe3 RA ZR
POR A f5hl 15
5 WTH:J
uv X HI-Z (&S ), oK
PR = I
OV Hlf k7)) ) 12C + FAULT 5 SR ol
0TSD BHE Wiz () | WAL (ERH) B N
) SRS
)|
OC #hi EAULT
" St e 1°C + FAULT 511K
B 5EH
SIS - % RS HH
- —__ % BATE
2 ETEREN
GURIIN - a G  |ETrEER
THER
(1) %I 1S07637-1 ATl
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7 T
£ 7-1. 12C Hudik:
- IE 5 H ik 53 = PN A P i
MSB 6 5 4 3 2 1 LSB
12C B 1 1 0 1 1 0 0 0 0xD8
12C {HY 1 1 0 1 1 0 0 1 0xD9
7.1 12C bk &g e X
£ 7-2. 12C ik FERE X
ikt RIW Ey e L
0x01 R B P A7 0%
0x02 R IR 7 2 1753
0x03 RW PR
x 7-3. WEHF 7 (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 - - | RIET s W
- _ - - 1 - - - [RZET R
7 - - 1 - - - - |%&4 7 PVDD KJE.
- - 1 - - - - - |&47 PVDD idJk.
- 1 - - - - - - | RAET HiRE R
R 7-4. REMAR L & 78 (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 - - - TR SRR
7 - - 1 - - - - [T R
- - 1 - - - - - [T SRS
- 1 - - - - - - | TR AR
1 - - - - - - - A TERERR
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R 7-5. & F 748 (0x03)

D7 D6 D5 D4 D3 D2 D1 DO Thee

0 1 1 1 1 0 0 |26dB #4% , FFMR W E N 400kHz , Power Guard {3 Hi i 4%
- - - - - - 1 | R EE Ny 500kHzZ

- - - - - 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 - - - - - |[MHEH 200B

1 0 - - - - - Ay 32dB

1 1 - - - - - AN 36dB
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8 [N FH A SL i

#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 MAER

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 LRI

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 S 5 Ff 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
* 8-1. Itk
EVM {5 & & R+ L] I %
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 UK tH3Ed

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
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8.2.1.4 HAME SR IEE A

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. BWHIMNAZRA R HE

3 (dB) JUHUE A FEH (k Q) I (UF) BRI (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 R

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 REH I HEE

BRI SR, B NLaG 2 HOE R B AL ; ISR B . WA SIE S 2ok ESD W , X T4
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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,
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R FAULT 51 AR N R ARG HEsl i EE S, L ERES GND.
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HA AW fi i K= FRT &l 5-6
AL R 5 R 1) 5 R l 5-7

8.3 HJRAHR AN

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 #
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o
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9.2 TR HF

9.2.1 HHX1S

THZ 5 LA R RS0k
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o D I ZEM i 11757 (SLOA201)

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

9.3 WO Fri@E s
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9.5 R

PowerPAD™ and TI E2E™ are trademarks of Texas Instruments.
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11.1.2 FHELEFEE
REEL DIMENSIONS TAPE DIMENSIONS
3 |<— KO [¢—P1-—»

I T

o o ol Bo W

Reel | A l

Diameter
Cavity —>| AO |<—

A0 | Dimension designed to accommodate the component width

B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
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 O OO0 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
oy B SR 3l sPQ Bl {;ﬁw A0 B0 KO P1 w Pin1
*RH EAZ (mm) (mm) (mm) (mm) (mm) (mm) (mm) R
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 HEXRR HERE 3| SPQ | KE(mm) | FE(mm) | HE(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

[>]
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>
Pl
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>
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x
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—w
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o

C
r
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SEE DETAIL AJ\ S

2X (0.95)
~— 4X(0.3)

NOTE 5

— — 4X 0.18 MAX
‘ NOTE 5

[ Sy T oy B

—
— — !

GAGE PLANE
340 [ —
268 - =
— — 0
0-8
| I— Ly I
%THERMAL
— — PAD DETAILA
TYPICAL
le 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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PWP0016D

EXAMPLE BOARD LAYOUT
PowerPAD ™ TSSOP - 1.2 mm max height

PLASTIC SMALL OUTLINE

16X (1.5) «‘———‘
11

(3.4)
NOTE 9
SOLDER MASK
(2:48) /DEFINED PAD
SEMM SEE DETAILS

NON SOLDER MASK
DEFINED

SOL

‘ (@0.2) TYP
© ? T (34)
§— - — ==t — - —= — 1 (5)
| (0.65) TYP NOTE 9
i ¥ e T
i C 1)
(R0.05) TYP |
METAL COVERED 58 ‘
BY SOLDER MASK | (58) ‘
LAND PATTERN EXAMPLE
SCALE:10X
SOLDER MASK: METAL UNDER
ggléﬁllzl\ll?GMASK METAL OPENING / SOLDER MASK
| —
 —— u)
#k 0.05 MAX A« 0.05 MIN
AROUND AROUND

SOLDER MASK
DEFINED

DER MASK DETAILS
NOT TO SCALE

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 information, see Texas Instruments literature
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
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EXAMPLE STENCIL DESIGN

PWP0016D PowerPAD™ TSSOP - 1.2 mm max height

PLASTIC SMALL OUTLINE
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0.125 THICK

16X (1.5) T——‘ STENCIL
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(34)
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14X (0.65)
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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
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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 part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
TSD5402QPWPRQ1 Active Production HTSSOP (PWP) | 16 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 TSD5402
TSD5402QPWPRQ1.A Active Production HTSSOP (PWP) | 16 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 TSD5402

@ 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.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O 0O O 0O 0O 0O 0O Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TSD5402QPWPRQ1 |HTSSOP| PWP 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
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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)
TSD5402QPWPRQ1 HTSSOP PWP 16 2000 353.0 353.0 32.0
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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.
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| PACKAGE OUTLINE
PWPO0016B | PowerPAD™ TSSOP - 1.2 mm max height

PLASTIC SMALL OUTLINE
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4218971/A 01/2016

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
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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.

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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