%%%Irﬁkl

I3 TEXAS TPS923650, TPS923651
INSTRUMENTS ZHCSXE6 - NOVEMBER 2024
TPS923650/1 EL A7 PWMIEEIL It Th LY 65V 1AI2A TR Bk 4 IE/7H & LED BKz)2%
1 %5 3 A
« 4.5V % 65V S TE TPS92365x Z %l EHAE 45V & 65V % fi A it FH 11
* LED Jt:RAtiER: 1A2A dE[FD R LED IKzh#% . @i £E ALl NMOS
o £ERK 300m Q@ MOSFET : TR, A FRE 8 DL s Th 26 % B AN = SR Bk 3l LED .
- RV FRA] ( 1.6A/3.2A) ZRYIECREE R SGER AR E PCB Wit. %
- JFRIZ (400kHzZ/1MHz ) $ii% v 4 400kHz 5 1MHz.
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- LED JF %A B AR 4 ERRE RS REERR | T sEElpRgE s PWM 6
—}HﬂﬁTﬁ%ﬂﬁ%ﬁF FHE B EI L.
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L FE AR . PO FET JFEEASE B AR A6 Il el BH
i) = o X
- {3 : WSON-8. HVSSOP-8. SOT583 BB HORHTIRY .
BUER
2 B BIERE N3 AR (AR )
. }$éiﬁﬁ Eﬂ : TPS923650 WSON (8) 2.0mm x 2.0mm
- EWNAHME TPS923651 HVSSOP (8) 3.0mm x 3.0mm
- AR TPS923650 SOT583 (8) 2.0mm x 1.2mm
- ¥/BE WLED & H
- B & kR RE B
- AT o0 o0
- LED 4Tt /y
- LCD #5t 0.375 )
o HUETRERH _
- BRI AMER R K I AT = 2
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8 Vin =13V
0.125 Vour = 24V 70
TPS923650/1 //////// L = 33uH
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0 60
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4 S[FHBER
iR RS ST ER 35 R FroRIE LED 3% %
TPS923651D1DSGR WSON (8) 3A 400kHz PWM -40°C # 125°C
TPS923651D2DSGR WSON (8) 3A 400kHz (LD -40°C % 125°C
TPS923651D1DGNR HVSSOP (8) 3A 400kHz PWM -40°C % 125°C
TPS923651D2DGNR HVSSOP (8) 3A 400kHz [E) -40°C # 125°C
TPS923650D1DSGR WSON (8) 1.5A 1MHz PWM -40°C # 125°C
TPS923650D2DSGR WSON (8) 1.5A 1MHz ED) -40°C % 125°C
TPS923650D1DGNR HVSSOP (8) 1.5A 1MHz PWM -40°C # 125°C
TPS923650D2DGNR HVSSOP (8) 1.5A 1MHz ED) -40°C % 125°C
TPS923650D1DRLR SOT583 (8) 1.5A 400kHz PWM -40°C & 125°C
TPS923650D2DRLR SOT583 (8) 1.5A 400kHz AL -40°C % 125°C
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F 5-1. 5| jHIThRE

5114
(1) s
& WS%N H | sopas | soTHm| e
GND 1 1 8 G Bt 5]
VIN 2 2 7 P LR ENT
DIM 3 3 6 | T D1 PWM DS, T PWM DGR PWM (55 . & T
D2 B E S, T BRI ABEE 5 .
VCC 4 4 5 P | LDO it 51, H5—A> 16V, 1pF mA S ER:#] GND.
COMP 5 5 4 jo | REBUREH . K HARERLSE GND. AFKHEAERE T AR KHR
IR ) A0 T o
CSN 6 6 3 | LED Ha Al 57 4% 51 J o
csP 7 7 2 | LED sl A 51
SwW 8 8 1 p | PRGN PYIERBIGN MOSFET. )4 ik 11 K4 — bt
E o
B Y Y AT H NC | Joiddk.
() I1=%A,O0=fH, P=rHif, G=
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6 %

6.1 &% | K HUE H
FE AR SEIE O B Py s (B A ) ()

BAMA BRE Bfr
JjIEHtu VIN. CSP. CSN. SW LffH 03 65 v
51 VCC. DIM. COMP L [fHiE 0.3 5.5 Y
T =, -40 125 °C
Tstg A7 IR -65 150 °C

(1) B ZEXT 2R A BE (T T S R R RE 20 B A IE K AR o XA BB | HEAFIRA AR AR T DURAE Z ik iz

17341 VSRR AR SE A T RENS I W ISAT . KIS () b T4 0t B R A S5 AR )

& B
REZSRY

Wi 1 A R S

6.2 ESD &%
& Bfr
PR (HBM) , 754 ANSI/ESDA/JEDEC JS-001 #rifE() +2000
V(esb) Fp s \%
eI (CDM) , 754 JEDEC ¥ JESD22-C101() +500
(1) JEDEC xff JEP155 #i5E : 500V HBM HJ Sz bRl ESD e N &4 Er=.
(2) JEDEC Xff JEP157 #5E : 250V CDM W] sZIfEAR1E ESD & HIAE F &4 r=.
6.3 BBIT %M
FE ARSI LG N S ( BRAEST AW )
B/ME BORE Bfr
Vin P 95 L 45 63 \Y;
Vsw FEIAT i R 0 63 \Y;
Vesp , Vesn oI LA v ] 0 63 \
Vvee LDO i B S 0 5 v
Vpim A P T 0 \Y;
Vcomp M3 L2 P Y 0 v
Ta TAERRETIE -40 85 °C
6.4 AMEEER
TPS923650/1 TPS923650/1 TPS923650
R WSON HVSSOP soT By
8 5| 85| 8 B
Roua 25 IR 66.9 47.8 113.1 °CIW
R Jc(top) LEEANE (TRES ) AR 79.2 74.1 419 °CIW
Rous 45 75 LR AR 31.1 20.4 24.0 °C/W
LN SETHFHE S 22 46 1.0 °C/W
by 452 IR IES 2 31.1 20.4 23.6 °C/W
(1) BARBIARERNEZEE , WS F-FHAIC HEHE R | SPRA9S3.
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6.5 B R

BRAR S ANEN] , 75 NASHS 2 BE (1 B R IE ] T A SO P UG . X SE AR AT e 2™ i A dr vu A, A
GRS R REIAE T PRI S Uk, Ty= -40°C & +125°C, ViN =7V (BRIEFHH B ) -

5% \ WREHE EN AT
PG
EFF Vin 3.0 3.2 34

Vi RS E
VVIN_uvLo TF Vin 2.8 3.0 3.2

pIaSTiid 0.2 \Y
loFr K Vin I PWM S fif Voim =0V, 248 1.0 13| mA
lop TEH AR 400kHz F K453 2.3 mA
lop EH LA MHz JFRIFR 35 mA
Vvee PO LDO %t L& lycc = 5mA 5.0 5.15 5.3 \Y
lvec_Lim P LDO it Lt PR AR 15 20 26| mA
WX
Vewm_L DIM & H-F4 A\ HL & (D1) 04| V
Vewm_H DIM & HF4 N HLE (D1) 1.2 v
tPwM_OUT ON PWM i th £5¢ 46 53K 18] (D1) 100| ns
tPwM_IN_ON PWM % N\ fi¢ 4 53l 8] (D1) 100 ns
Vabim DIM % N HLE i (D2) 0 2.2 \Y;
RFFREBCRER
IM(ea) i3S Sk Voim =2V, Vesp.csn = 200mV 205 265 325| nAN
Icomp B HURLE LR Voim = 2V, Vesp.csn = 200mV + 200mV +24 +40 56| A
VRer CSP-CSN 3| il i1 & Vpim = 2V 193 200 207 mV
VRer CSP-CSN 3| JiiH [T Vpm = 0.2V 18.5 20 215 mVv
Ik 4
Roson FF FET SiEH VN = 5V 300 mQ
tmin_oN K FET e fi S ) 140 160| ns
tmin_oFF FFIK FET d5c K i i 1) 140 160| ns
fsw FK FET 4% (TPS923651, TPS923650DRLR) 0.4 MHz
P FRAE
ILim FK FET & BB R 1) (TPS923650) 1.4 1.6 1.8 A
ILim JFo% FET B R LR (TPS923651) 2.8 3.2 3.6 A
ARG

IR 165 °C
Trsp e 15 °C
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6.6 JLAURR:
Vin =12V, LED ¥ = 12, Fgy = 400kHz , L = 33puH ( BAER AWM )

1.0 1.0
0.8 0.8
< <
E 0.6 E 0.6
5 5
§ 0.4 § 0.4
0.2 0.2
0.0 0.0
5 10 15 20 25 30 35 6 7 8 9 10 11 12
Input Voltage (V) LED Count
B 6-1. i I S8\ KRR R B 6-2. Hiti i 5 LED iH¥mI <A
0.2 0.2
0.18 / / 0.18
0.16 / 0.16
S o014 S o0.14
N o
£ 012 § 0.12
s e
z
8. 0.1 § 01
% 0.08 % 0.08
0.06 0.06
0.04 0.04
0.02 0.02
0 0
0 10 20 30 40 50 60 70 80 90 100
0 02 04 06 08 1 12 14 16 18 2
D1 PWM Duty Cycle (%) D2 DIM Voltage (V)
63, 20kHz PWW T . D PWII (EZESS CSP-CSN IR I 6-4. D2 HLBE 5 CSP-CSN BIEAI%R
R
35 5.4
= Rising
= Falling
34 53
s =
k] 2
S 33 3 52
£ 3 —_—
'5 o
[a]
S 32 < 51
=} O
z =
>
f—
3.1 5.0
3.0 4.9
-50 25 0 25 50 75 100 125 150 -50 25 0 25 50 75 100 125 150
Junction Temperature (°C) Junction Temperature (°C)
&l 6-5. VIN UVLO & 545X AR & 6-6. PY& LDO HitH S545R MR
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6.6 HLAVERE: (42)

Vin =12V, LED #i2 = 12 , Fgy = 400kHz , L = 33puH ( RAER A )

1.0 600
0.8 500
= c /
< E
H 0.6 3
g o 7 S 400
3 1 2
= — o /
o [ -
£ 04 s 300 =
e
g 8 /
5 = T
0.2 200
0.0 100
-50 -25 0 25 50 75 100 125 150 -50 25 0 25 50 75 100 125 150
Junction Temperature (°C) Junction Temperature (°C)
& 6-7. VIN B#F RS SR A MRR K 6-8. JF% FET Rdson 54:iB aI 1% &
100% 100%
90% I N \\ 90% /
80% N — — 80%
! i
70% 70%
> 60% > 60%
2 2
2 50% 2 50%
] &
w w
40% 40%
30% 3LED 30% —— 6LED
20% —— 4LED 20% 8LED
10% — GLED 10% —— 12LED
—— 8LED = 14LED
0% 0%
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
D1 PWM Duty Cycle (%) D1 PWM Duty Cycle (%)
& 6-9. 7V B A KL /E. 0.5A #idi sy, 20kHz PWM T D1 3% | &l 6-10. 13V HI AR K. 0.5A #itHFEIR. 20kHz PWM i D1 R
100% 100%
90% — % 920% H 5 =
\\
t—|
80% 80%
70% 70%
60% 60%
3 )
c c
2 50% g 50%
& &
w w
40% 40%
30% — 3D 30% —— 6LED
20% — 4LED 20% 8LED
10% 6LED 10% —— 12LED
——— 8LED = 14LED
0% 0%
0 02 04 06 08 1 12 14 16 1.8 2 0 02 04 06 08 1 12 14 16 18 2
D2 DIM Voltage (V) D2 DIM Voltage (V)
B 6-11. 7V BB E. 0.5A Sy HUK T ) D2 &R B 6-12. 13V B\ HLEE. 0.5A #H IR T D2 R
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7 VRSB

7.1 ¥

TPS92365x £71 & B 4.5V & 65V % AJEE K 1A2A AEFES TR &R/ TH & LED B304 . 1@ 42 it fitir
SR LA I AR NMOS JF% |, Z a8 1FRENS DL T R % FE I = R IRl LED . Z 28158 SC RE LA E B 2
PCB #if , MM diEa8. LM PCB 4. FFe8i# N 400kHz &% 1MHz.

TPS92365x #4idid DIM i\ 5] IS PWM 5%, FIH & 5 0) S -5 ST RCE . TPS92365x #41ikiE
it DIM %\ 5B SCRERE  , AREME ST ECE . £ PWM BT | LED KAR¥E DIM B\ 51 i
PWM #i N\ {55 I FF R S FUE K . PWM 61 XS R A 50ns (197 45 ik 96 &« AERE LR =0, LED
HL 2 AR DIM %\ 51 I _E 4 N5 5 AR SOLH TR BEAT 15 o i 880 R 138 N S IR Bl 1) e e s o) 45 A 25 i
HFEHRERFERA |, T szBl s i) PWM 186, JFEBIm Rt . #ME2HY 98 AR 48 28 40 22 R I A0 e 28 3 3k AT
W

NT SR AR, XSRS RE AT R AR ThAE , A3 LED JFEE AR RIS TF% FET JF A BEfR
. K PE TR AR B . SRR

13
7.2 DIRETHEE
GND []—_\_ SELE ] sw
OFF Time s
= Generator
Q
R
@1 :
VIN [} _ 44— [ csp
Lbo _t VRer
om [ ] DE;QQ Protection [] csN
Reference
Voltage
vee [ — —[ ] cowmp
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7.3 FetEii A

7.3.1 HEPIKBTHT (6] BIRBEALERH

TPS923650/1 s 'F K HI B i i 5 Wi i [ i i gz i, 7 £ 58 AR VT P9 SO BRI B A R Lo T SCHR B B
400kHz 5% 1MHz.

X84 AR, A Sl R ZE IO AR CSP AT CSN 5 JE 2z TR W Fi BEL A 00 38 1 v R 5 P9 0 v
FEHE Vrer AT HUE. IRZTROR S HIHIH Voomp BILAMBAMERIZE | SR 5 PWM HLAE &8 A () HL IR gt 4T EE
B AERAITRFANS , A E NMOS FET Sl |, WE(E il A A FET A2l 478 PWM ELEES 5 S
U 2 ) U B LR A B Voomp I, NMOS FET Gl , J H H &R TS )T Eeas TFan vH A 18 RO Wi 7]
HEEHF BT RS | AR E AL, B2 NMOS FET fR¥F kM. TN (8] HERES] FSET 5 BV A1 & L BHLA% AN
BN AT R E o DRI, ISR RERSAE AR R RS T ORI AR € BTSSR, IR eyt T~ 2oy L JAE 1T 5 21 i 75 )
1B

Vi

EA Triggers MOSFET OFF

Veowp (— — — — — e - — — — -

IL X Rdson

I I
I I
I I
I I
|-— Adaptive OFF —>I j—

Adaptive OFF —>I

~v

Bl 7-1. B &N [a] R AR i O v

7.3.2 #E LED #HJf

LED Wi CSP Al CSN 5112 i) 4 A B B . %4 T A2 LED HU3At (I, ps) » B FIESEUE Virer
524 200mV | el EbBEL AT LU A A S B A

VREF
RSENSE = Tzp 75 (1)

Hrp

° VREF =200mV

BT Recr BEIEFELLA CSP Hil CSN 5| LR R , 752508 Veee LRI .
7.3.3 AHSEE 3

TPS923650/1 RFISLHL T WIBHA B IRE. —H Vin FFEFET Vyin min » WEE LDO BLETTUAA Voo AR
Eﬁo ﬁu%?f VCC %Iﬂiﬂiﬁé$§ 1uF EE@%% ) mu%%j(é@ 800¢rs, VCC jﬁﬁﬁ%%ﬂ: VVIN_UVLO° E VCC T%HE
VVIN_UVLO E_\TEHE% POR. Eﬁﬂ"ﬁ%%? , ﬁD%@EﬁH 1uF VCC EE’/'E"%% , IJI\IJ@-I’XE VIN }I‘E%ﬂ: VVIN_MIN'E%
R 1ms |, R )5 )3 s .

WRAE Voo THERT Vuin_uvio i DIM SIEITTAG ETHEHEILEE —4> PWM fikah , M AFSZEITF4RTT 5. % T D1
FRA, JHRIRIEES , DIM S SIIAL T4 PWM ki A] /% 50ns.

£
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VIN , ViN ,
Vce_uvio Vee_uvio
Vee f-——=—— Vce f-——=——
| |
l l
POR POR
DIM DIM /—
Vsw Vsw
D1 Version After Vcc Exits UVLO D2 Version After Vcc Exits UVLO
& 7-2. BT
7.3.4 HHHER
TPS923650D1 Al TPS923651D1 #344 HI 28l PWM ez, TPS923650D2 1 TPS923651D2 #% 1 n s B 4%
LR

RN TR A E

R 71 FEREE

AR ITZS DIM 5
PWM it D1 PWM {5 5
FEALLI D2 B
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7.3.4.1 PWM &%

TPS923650D1 il TPS923651D1 77 LA L E 50ns # A kb 75 B 1 PWM #i N2 5 , nlsEPl B3 PWM 6.
2 DIM F N\ 5| i PWM I N SECER , PWM TR GR.

24 DIM 5] L) PWM % N1 5 MK H-P AR A s -, 3R NMOS FET FRaa ¢, 1 LSS i & T+ 304G
TS RE. K5, RE PWM S5 S EHEF | LED RS SR Er{E. 2 PWM SIS S M
P AR AR P, R FET Sl , SERERS R EE ., HE PWM BING SRFFKEY , NE FET &
{RAFRWRRAS |, 3T H LED BRI A E.

7.3.4.2 BRI

TPS923650D2 1 TPS923651D2 S £l i Y Thae , mlidEid DIM 5| _L RIS A S 5 1A LED i,
FERMHRH UVLO J5 , NEBHL RV Veer TG ETF. DIM 31 E IR RS | Veer St gkaighn | H3%
h SR EE T B BB G ARE

2 DIM 5] LRI NG SN 2V, VrRer A 200mV ; L AG SN 0.2V B |, VrRegr N 20mV. 24 DIM 5]

W ERIBAR NG S @ T 2.2V B, Vege #EHAITE 220mV. MBS SIET 10mV B, Veege 4 OV HEF
fEIEJT R 1% HLBR RE S LURURD R A IR 1 LA A AR A A5 5 (0 F IR AR A
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7.3.5 HER

TPS923650/1 GEME1E 2 R 4 F N IRAEHIZR R YT , 855 LED JF#%. LED+ 5. LED % GND %58 60 & fH.
FFE& RGBS . NIFF o5 FET FFERAVAT R | DA R 3G .
£ 7-2. IR ThRE

e i P TR
LED JF % f#k Vesn > 65V S LT IR B R R
LED+ 1 LED- % ( BIE/FHE ) Vesn - Vin < 100mV AR TR
LED+ i fi % Vesp - Vesn > 300mV S LT IO R R R R
I HL PR Vecsp - Vesn > 300mV AP TP IR MR B 5 R
a0 FeL L6 i COMP 51 I £ Ar v i~ SR A S AR BR ) ORERIT R
FF FET I8 COMP 51 I A A e rit~F B TP IEAE R RS S
¥R FET #i% COMP 5| I AH ALy i L F TP L TP R I S B SR O
K Ty>Trsp FHZ LI Ty B IRACE LU R IR .
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8 LA ALt

8.1 MAER
TPS923650/1 il F/ETHE . FEIE/JHE-#eds | Tl 4.5V £ 63V L 4 A IKsh— £ > LED.

8.2 LN A
8.2.1 TPS923651D2 12V %3\, 1A %74, 8 /7 WLED Zx54%

Vin =12V L

TPS923651D2 D Rens
JGND — — — — — SW[}_'_N—"—I\N\'

|
- Csns
Cuin I | i | .
o | oL I A
Crur |
________________ I Thermal Pad | (optional)  RFLT |
PN ——{ ] om | CSN [] _I AA ! i e
________________ I |
| Rcomp Cour —— |
(optional) |
|
_! COMP [ !

|
r[] vee :
Cvee T
T

i

Ccomp T

&l 8-1. 12V #r N\, 1A #ith. 8 /=X WLED , A SH Wit

8.2.1.1 BIHER
AV R GIEH] TR RIS

# 8-1. i3
2% &

i\ P Y 12V +10%
LED IF A H & 3.0v

i 24V (3.0V x 8)
%K LED Hiii 1A
FLIEEAS FRLIAT AL K LED HRM 30%
LED HLRIKAL 20mA B A
LIPNGENERE2 400mV EFEAL

ek 1§ TPS923651D2 i&%ﬂ%ﬂi)ﬁﬁ‘}e\ : DIM 51 LR OV 2 2V Bl
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8.2.1.2 A id R

8.2.1.2.1 B/ 7

X UEBEE , AR 12V IR, B 10% 2SR . fthoy 8 N LED , JFHARSEZOR | AuEes
TEUBN T i KA AL 30% . A T 5 43 ) I V{1 P JRRES ARV B , UG B AE DR BG4 T AR, A
IS AR FET HLRPR A o X BRI I i RS FLIR SO — PR T IR ME . 53— R DR 32 1 DR UG D P Ui
2 5 BRSO/ A BRI VO L o IR i (BB R EL A, B TR 1 s vk B R L
A LA

L

_ VIN(max) X (VOUT - VIN(max)) )
= Vour XKIND X IL(max) X Fsw

Hr

Kinp 7B, Fos RSSOk Rt S5k LED itz k.
IL(max) 72 BOK RS FL UL »

fow HTTIRAH

VIN(max) REKRIEN I .

Vour & LED 938 b i) i s S5 00 v B f) i s 22 AT

FEFH T HURASAE , T AT DR R 81 24 2 SRS 1) P S FL RSB

_ VIN(max) % (VOUT - VIN(max))
IL(ripple) - Vour XL X fsw (3)

UK S RMS LG AN AL A AUE A UK T R GEEOR P IVAUE (. XN T IR A & A 2R U SR S st A
N SN 7 o S U s €1 Ll SRS S 5 T £ O T O (B 7 5 e 13 P P o 3 B i 2 e 1
KT Rt ds U PR 1 AP AT AL A (o DAL P JRR S FR AT RMS B 22 3 T 91 4 s

I .
I (peak) = IL(max) + w 4)

_ 2, WGripple)”
IL(rms)— IL(max) t+t— (5)

FERBF |, Vinmax) = 12V, Vout = 24V, ligp = 1A, fsw = 400kHz , i%4% Kinp = 0.3, P15 1 d &N
25uH. EFF 33uH HUEEY . i AZ HURES S | Z AU IS0 R . W IR AN T AR FER 4 0.45A. 2.2A
F1 2.01A.

8.2.1.2.2 3\ B #HEH

L AN N 228 SR 2 I B N R T B VR R VAT SR ) B R G E SR R A L A R AR R 2 R R A i
o smAIE R A X5R 5k X7R A M & AR , BINVENTEE K ESR AVNEE 2. T REZHM
F o, &iAE VIN 2 GND 2 E — N 1uF BEHRAESRU L 0.1 0 F BESE , DURGE S . e\ g
s UK F i KN R A A R ER AL R, Kb ESRey /2fii N A Z$H ESR , 1 Kpr
2 Tt 0 L Y L T P R L ) B R

_ Ii@ripple)
VIN(ripple) = gx CIN X fsw (6)

W T —A 33uF. 25V HREASE ., —A 1uF. 25V X7R P& 28 8 H—4 0.1uF. 25V X7R W&
B P T 4 140mV B NS T .
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8.2.1.2.3 i BE AT

B AR A ] PRI S LED AT 5 s Al IR 200« 1 KA HLR SR 2384 LED 4T £ A i) RMS HLIE , AT 238
LED ifJE.
1.8 F LED #13& i i 8 R k5 LED T 5 28 3 & H B (Reep)-

2 AR 23k LED AT 8t (0 RTHE SR 0 S0 B3R WL prippey » S H L2 FF A8 OB (Zoum)- Vqippley A28 P B 6
P % 15 0 A8 S0 B

3. 7 I e s .
4.1 TN B 2 A B, | I K s

W2 T AR,
AV
Rygp = A—,If X # of LEDs (7)
RiLED X ILED(ripple)
VA =
court I1,(max) = ILED(ripple) (8)
CoouT = o (9)
COUT = 2n X fsw X ZcouT

W A, AT R A A U SRR A LED AT 83 iR (E S0 FL it

ZcouT * IL(max)
ILED(ripple) = —Zrour ¥ RiED (10)

iX B AFE A& Osram WLED. 1E A HLA 2A I, LED [IEhAHLE N 0.67 Q . 3821 @ 3U# FI K X5R 5 X7R HL
MR E B RS , FOREATEAMK ESR AUVNEE 2. it 7 —4 10uF. 100V X7R P % i 725 28
—> 0.1pF. 100V X7R P& A4 . THEAFH 1) LED 80 48 15mA.

8.2.1.2.4 /R EHLFF

76 2V BE N T, fk LED BN 1A | Veer N 200mV. HR3E RHIAZ | 8 H R B BE A A 200m Q .
TEVER, A RE A ThHE N 200mW |, 78k % FEBH A UE ThR N R S A SR A &

8.2.1.2.5 ASF BN T L

TEARBE T, 7E CSN 5L # A 100 Q@ BFHEAN Rep , PAEE M A N IR Efa M. %A 1InF. 50V X7R
M & R 28 E N Crur , TUE T CSP Al CSN 51z 18], H T IR b i /= . ARHE F oA, BT
10uF. 50V X7R P& 243 JAE Cons M Rgns 2 1A], DABEREAG I Js 75t PRI A2 S e J5E P kit A4 T 200mV

0.25 X I1,(max)
CSENSE = Z200mv x fgy (11)

N SRELR R ENE |, Bk 10nF. 10V X7TR P& A #EN Coomp , WATIE —4 100Q HFHAE A
Rcowmp -

Copyright © 2024 Texas Instruments Incorporated FER PR 17

Product Folder Links: TPS923650 TPS923651
English Data Sheet: SLVSHLS8


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps923650?qgpn=tps923650
https://www.ti.com.cn/product/cn/tps923651?qgpn=tps923651
https://www.ti.com.cn/cn/lit/pdf/ZHCSXE6
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXE6&partnum=TPS923650
https://www.ti.com.cn/product/cn/tps923650?qgpn=tps923650
https://www.ti.com.cn/product/cn/tps923651?qgpn=tps923651
https://www.ti.com/lit/pdf/SLVSHL8

TPS923650, TPS923651
ZHCSXEB - NOVEMBER 2024

13 TEXAS
INSTRUMENTS

www.ti.com.cn

8.2.1.3 MLk

W SW, M : RURBERIT , TRIEE : LED ML
(25 )
B 8-2. DIManalog = 2V H Fgw = 400kHz ] LED H

Wil SW, s« ARt , RIEE  LED Hitak
(%)
[&] 8-3. DIMapaiog = 0.2V H Fsy = 400kHz K] LED
HIR SR

SR DIMpnaiog » IR (H : SW, B - HURSSHUR , R

{t . LED HifR
B 8-4. DIManaiog A 0.2V #%:3#:3) 2V I /) LED B3R B%
=

R DIMpnaiog » I : SW, B - HURSFHUIR , R

ft . LED HiR
& 8-5. DIManaiog A 2V #5353 0.2V BT ff) LED R
=

PR DIMpnaiog » RIS : SW, B - HURSSHUR , R
4 . LED Hji

E 8-6. EE DIMAnaIOg =2V H‘TE%

B : DIMpnaiog » HRHE S : SW, B - HURSSHUIR , R
f : LED H1i

& 8-7. 7£ DIMpnaioq = 2V R M7

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TPS923650 TPS923651

English Data Sheet: SLVSHLS8


https://www.ti.com.cn/product/cn/tps923650?qgpn=tps923650
https://www.ti.com.cn/product/cn/tps923651?qgpn=tps923651
https://www.ti.com.cn/cn/lit/pdf/ZHCSXE6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXE6&partnum=TPS923650
https://www.ti.com.cn/product/cn/tps923650?qgpn=tps923650
https://www.ti.com.cn/product/cn/tps923651?qgpn=tps923651
https://www.ti.com/lit/pdf/SLVSHL8

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TPS923650, TPS923651
ZHCSXE6 - NOVEMBER 2024

P DIManaiog - VRIE L © SW, BE(A - RUBES IR , TRIE

& : LED Hijn LED Hji
& 8-8. DIManaiog = 2V , 20kHz B ) LED ¥t LT+ &l 8-9. LED FF i i B4R
AT R

RIEE 0 SW, (s 1 CSN, B - HURES IR , I

WU D SW, G CSN, (B - rhUgss i, IRIE S - WIEE  SW, KB« USRI , WIS - LED hift , 4
LED Hi - CSN
Al 8-10. # U e BH A BSR4 & 8-11. K3l e, L4 5 {5
8.2.2 TPS923650D1 [ /F/F1 /%, 24V $iA\. 0.5A #H). 4 /L WLED 35 #
Vin = 24V ,-Y-\I(_-Y-\ ;
Cour —— | X4LED
CNn —__ ?;
TPS923650D1 D Rens
44—[] GND — ———— sw[|—s«—Ppt—
~ Cw : : Csns
41 VIN csP[ —e |
:| | I I:_I _T_ Crur |
| Thermal Pad | —l—(opmnan Reur
A ——LJom | | osn[]—d o
! | Roow
r[] vee | | comp [
Cree T Ccomp T Roavp
Bl 8-12. MEEIFHE. 24V A 0.5A i, 4 i3 WLED , PWM 6% it
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% 8-2. it H
¥ fa
AN FL Y R 24V +10%
LED IE[H & 3.0v
At L 12V (3.0V x 4)
K LED Hii 0.5A
Ho SR L AL S K LED iR 30%
LED HiJiigat 20mA B A
LITDNGENE 28 a2 A
e 1 TPS923650D1 4T TmM W Z/E)IM SRR 0% 2 100%
z PWM i A
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8.2.2.2 A IE R

8.2.2.2.1 B/ 7

X UEBEE , RIS 24V IR, B 10% 2SR . fthoy 4 NEBEEDE LED , JFHARIEZOR | AuEeas g
BN T i KU IR IK 80% . 9 T I FF 4538 MO UG UG {0 PELURRES LRSI, A AE B B T TR, A
IS AR FET HLRPR A o X BRI I i RS FLIR SO — PR T IR ME . 53— R DR 32 1 DR UG D P Ui
2 5 BRSO/ A BRI VO L o IR i (BB R EL A, B TR 1 s vk B R L
A LA

VIN(max) X Vout

L =
(VOUT + VIN(max)) X KIND X IL(max) X fsw

(12)

L

Kinp 72— REL, Ron USRS S0 i S5 5k LED Hiji 2 L.
I (max) 72 BRI FLUAL

fsw FFRAIZ

VIN(max) T KA L s

Vour #& LED %k b 1 e i 5 R i B b (g v e 2 A

i P BTG ) FLBRASAEL , FH P T RUGSE T 270 2 s B S o 1 P JRRAES: AR S0

\|

VIN(max) X Vout
Vour + VIN(max)) XLxfsw

IL(ripple) = ( (13)

HUK S RMS BRI AT AL A AUE L UK T R EOR TP EVAUE (. XN T IR & A 2R HURR SR i S st A
FE B BRSSP BB 26 AF T, RS LR T RE R L IR AR A A B AR IR DRIE , el i S ek
KT Fetfeds VR BR A A VAT A PR AUE A o DA P RS HL AR RMS B 2 30 R 41 & U

I .
IL(peak) = IL(max) + w (14)

_ 2, Wiripple)
IL(rms)— IL(max) +t— (13)

FEREVAT | Vinmax) = 24V, Vour = 12V, ligp = 0.5A , fsw = 1MHz , 4% Kinp = 0.3, i S HEN
35pH. IEFF 33uH HURES . MHZAURER % KA B SO A W A SRR T AR AR 00 0.24A
0.87A Fi1 0.76A.

8.2.2.2.2 A HF L

i L AN N P A 8 R M N R VS IR VR PR AT R 1B B A R T R R o SR T R AR L AR AR A
o SRV VT AR XER Bl X7R AR LAy, POV EATRA MR ESR VNG RE. X T AZ M
L, #AE VIN 2 GND Z[AJCE — A 10w F RSB —A 0.1 wF s, MR EAIER . HUE A R a4
HUR D AUR T B KA U . (A R A TS s, o ESRey A2 LB 431 ESR |, T Kpg A2 Tt
IR EL I PR R 2 P ) PR AR 2

I1,(max)
2 x fpwm x Cour

VIN(ripple) = (16)

W E T —> 10uF. 50V HLEH RS —> 22uF. 50V X7R & 7828 A1—/> 0.1uF. 50V X7R [i&
REs PR T Y 270mV NSO L .
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8.2.2.2.3 i BE AT

B AR A ] PRI S LED AT 5 s Al IR 200« 1 KA HLR SR 2384 LED 4T £ A i) RMS HLIE , AT 238
LED ifJE.
1.8 F LED #13& i i 8 R k5 LED T 5 28 3 & H B (Reep)-

2 AR 23k LED AT 8t (0 RTHE SR 0 S0 B3R WL prippey » S H L2 FF A8 OB (Zoum)- Vqippley A28 P B 6
P % 15 0 A8 S0 B

3. 7 I e s .
4.1 TN B 2 A B, | I K s

W2 T AR,
AV
RLED=A—,§>< # of LEDs (17)
_ RLep XILED(ripple)
Zcour = I1,(max) = ILED(ripple) (18)
c =1 (19)
COUT = 2n X fsw X ZcouT

W A, AT R A A U SRR A LED AT 83 iR (E S0 FL it

ZcouT * IL(max)
ILED(ripple) = —Zrour ¥ RiED (20)

iX B AE AL Osram WLED. 1E[E HLA 1A I, LED IEhA RN 0.67 Q . 3821 @ 3U# FI K X5R 5 X7R H
MR EBEESS , VBN EA MK ESR AUVNEE #2387 —4 4.7uF. 100V X7R P& 25 28
—> 0.1pF. 100V X7R P& 248 . THHEAFHH) LED Sk 44 10mA.

8.2.2.2.4 /R EHIFF

1E 100% PWM 57T, &K LED A4 0.5A , HHN I VrRer N 200mV. RIE FFIAZ | THES H R A RE
{45 400mQ .

THER , AR IhRE N 100mW |, 785k 8% FEBH I AUE RN R 2 A S I &
8.2.2.2.5 S EETL L FE

EARHH | £ CSN 5 JiAL#EH 100 Q HFHAME AN Rer , PABES A N R mfafdtt . wligH 1nF. 50V X7R
V25 88 E N Cpur , ICE T CSP Ml CSN 5l iz ] , F T JERA I s b il s A 75 . R4 R A A, N
Cons iEFE T 2.2uF. 50V X7R P L2 #s , DR ARSI S 05t A2 It i 2 # it v ik 200m V.

0.25 x IL(max)
CSNS = Z00mV = Fpy (21)

AT SR BEEM , BUGER 10nF. 10V X7R &R FER1EAN Coomp , HATEA— 100Q HBHEA
Rcomp - X H A Rpamp 5 7 20M Q RS |, PLINH] PWM JF 3 i b TH i i v B
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8.2.2.3 M Lk

é . DlMpWM y Jﬁ%é : SW , ﬁ}%é . EE@%EEYFIE , /ﬁ%ﬁé :

A DIMpyw » FRIE L  SW, B HUERES IR | R
LED Hii% LED Hii

K| 8-13. DIMpwm = 99%- 1kHz H. Fgy = 1MHz if ] | & 8-14. DIMpyy = 1%+ 1kHz FH ) LED PWM &%

LED HREB
S DIMpyy , RIE  SW, K 1 BRI, R W DIMpyy » I SW, B - BRI, I
LED Hii% LED Hiii
& 8-15. DIMpym M 1% ##:3] 99% H. 1kHz B & 8-16. DIMpym M 99% ##:3] 1% H. 1kHz B i
LED HA LED HHRIA
(] A |

o eisnin 1o i s 145
F s ey

DSW, FE(h  HURSSH , TRIEM
LED HiJ®

& 8-17. 7£ DIMpyy = 100%- 1kHz B} /B3

B DIMpyy , R B DIMpw , VREE T  SW, F 0 RS, R
LED Hiifi

| 8-18. ¥E DIMpyyy = 100%. 1kHz B 32H7
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HE : DIMpyyy , RIS

& 8-19. 7E DIMpywym = 10%- 1kHz B2 3h

SW, B MR, I

LED ik

B DIMpwy , VRIEES  SW, F 6 HUBEE IR, IR
LED Hiji

& 8-20. 7£ DIMpyym = 10%-. 1kHz B} 367
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8.3 HJRAHREIY
ZEE R ATE 4.5V 2 63V (RN HL IR HUE VS B NS 4T . N IR A 0 BT BT E A

HEL A 8 DR U/ M N FEL YU B PR TR FRLIALAT R B S8 AF O ORI 75 o i ZE WU 2R XBR B XTR HLA Ji 1A P e
AR, FOVENTRAIK ESR AVNREZ RS M T RZHNM , 10 uF A E% 1.

8.4 1)

TPS923650/1 5 Bi& M A R A e Se B e RE . R — 590 T — S8 m iR IEH A R AR
8.4.1 H/Fi5H

TPS923650/1 #%1F) 1E A Rz 1 WL 8 51 fill WSON 245 R il ( ALK ) -

B K GND DX 1 SEBL R 47 1 f SR E RE R B2,

VIN A1 GND Aii &k Wl 5 #i it , DA ATZR PP 840 2k BAT R L A B ML
HCHAGE AL AT T TR GND 1T E B2 B BN FL B AR (PCB) /=, BASEELHCR AT .

N RS IUR AT RESEIL VIN 5] IR GND 51

VCC HLA &N AT RESEIUL VCC 51, DA RS E 1) LDO %t FL %

SW A £k b UL AT RERT , LAB/D 3 AR UG, AT O/ A FE IR 2R UG o A SW A1 2834 W] BRALRA S 1 7= A EMIL
AAEIF R IR AE AT T .

FEVCK: CSN A1 CSP AT IF Ik IRIFRFTRERT | JFam 8 e e I S A LR AT H 5 i -

M L AR LR AT RESEIE COMP 51, B b 3R A R AAFRE «

8.4.2 Ay /Gl
VIN
i
T T
GND 1) 7~~~ "777 1 8 SW
0 — ju= — P |
T VIN 2 | | : 7 CSP $
i Thermal Pad i J— T
pMm [3 ]! | o] osv Topans VLTD+
| |
L VCCI|:— ———————— :ECOMP ﬁ/\/\/\—i z\\:
]
|
_ |
¥§:
GND
VLED-
&l 8-21. 8 5| i WSON T3 &4 R 7m 51
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VIN
S
T T
_LGND C T | ¢ :F __________ |8 [ sw + AL
T | | é
" :: ’ i Thermal Pad i ’ :I:l o —L T
opm [T ] 3 | i 6 [T ] csN _l——\/\/\/‘— VLED®
ALVCC [ 4 i___________i 5 [ COMP ﬁ/\/\/\—_L% XEE
EF%
GND
VLED-
& 8-22. 8 5| il HVSSOP Tt &4 R 2~
VIN
i
T T
o —4— s [T ¢ s [T ew |
- | csp C T 12 7 [T ] VN 1
=g e VI o s 6 | [ ] om
ﬂ% %_L—wv— cowp [ | 4 s [ T ] vee
HY
GND
VLED-
& 8-23. 8 3| SOT583 TR EAG Rt
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9 BRI R
9.1 BT FEHE A

BRSO EOFRE A , T SR ti.com LRSI S OCIER . st @A AT BVR] AR Bl A IS A
o HREMMEAELE | i RTS8k

9.2 T REHIE

TIE2E™ 0 e ipdn & TRIM R EES Yokl | W BB G RO RAY0E . S IiF st 5ey. Bk
G R B A TR B SRS T PSR BT 7 B

VRN A B S AN TR “HERE” SR, XES AR TI HARMVE | I EAR—E B T A 530
TI A8 I 22K

9.3 B
TI E2E™ is a trademark of Texas Instruments.
FrA bR A B A E I .
9.4 FHEEEE &
Fr LR (ESD) SR X AN LR LS o AN A (T1) BESGEE 2 00 TR 18 M A B AT A SR AR B o SRS I3~ I A 3
A RIZ2BRRRE | AT A2 IR A A L -

m ESD MR/ NE FEBUNOITERERE , KBS FEE IR REE A 5 R BIBUE |, R BV IEH A2
O R T B2 B 5 H R AT IR A B AT -

9.5 Rif%
TI A% ARERIIL IR TR B 7RI L
10 AT J7 53k
H35 BITRA R
2024 411 H ) Ml RAT IR

1M U, BEEAATITEE R

PUR DU A S AU AR T S . X85 B f e A AR T I ol B . Mm%, AR S ATEAT
HA SR SO BATIEAT . IR B B R AR e 8 A, 15 &7 22 O A ST AR .

1.1 BRI R

HERFR
. : . =iR0)
TR R0 | mpmrm | NBE | W | apme | Seuty | TERER| MSLBMEER | gy o) | R
R (S
TPS923651D1DSGR |  jzfr WSON DSG 8 3000 RoHS 17 | o Nipgay | - o 2000 | 40 4 g5 2311
817 T TR UNLIM i
)
R (e
TPS923651D2DSGR | 47 WSON DSG 8 3000 RoHS I | o Nipgay | EVEST 250 | 40 4 g5 2312
. . u NI u -
sl e, T UNLIM
)
W (55
TPS923651D1DGNR | 247 | HVSSOP DGN 8 2500 RoHS I | o Nipgay | EVE- 2000 | 40 2 g5 2311
. u NI u -
i W, T UNLIM
)
Copyright © 2024 Texas Instruments Incorporated R 15 27

Product Folder Links: TPS923650 TPS923651
English Data Sheet: SLVSHLS8


https://www.ti.com
https://e2e.ti.com
https://www.ti.com/corp/docs/legal/termsofuse.shtml
https://www.ti.com/lit/pdf/SLYZ022
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps923650?qgpn=tps923650
https://www.ti.com.cn/product/cn/tps923651?qgpn=tps923651
https://www.ti.com.cn/cn/lit/pdf/ZHCSXE6
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXE6&partnum=TPS923650
https://www.ti.com.cn/product/cn/tps923650?qgpn=tps923650
https://www.ti.com.cn/product/cn/tps923651?qgpn=tps923651
https://www.ti.com/lit/pdf/SLVSHL8

13 TEXAS

TPS923650, TPS923651 INSTRUMENTS
ZHCSXE6 - NOVEMBER 2024 www.ti.com.cn
. : = <006)
WS | RE O | serm | HRm || aswe | sty o | BRIER | MSLREER | T o) | #HER
W (a8
RoHS ki , LEVEL1-260C-
TPS923651D2DGNR | 247 | HVSSOP DGN 8 2500 | ROMSHE 1o NipdAu 40 % 85 2312
e, T UNLIM
W)
W (54
TPS923650D1DSGR |  iz/7 WSON DSG 8 3000 ROHS 7 | o Nipgaw | V0290 | 40 4 g5 2301
=iy I TR b i UNLIM :
W)
W (e
TPS923650D2DSGR | iz /7 WSON DSG 8 3000 RoHS 7 | o Nipgau | - e 2000 | 40 4 g5 2302
N 1 -
1847 W T | . UNLIM
W)
T (i
RoHS 7 _ LEVEL1-260C-
TPS923650D1DGNR | 247 | HVSSOP DGN 8 2500 | ROMSE 1oy NipdAu 40 % 85 2301
WL T UNLIM
W)
R (58
TPS923650D2DGNR | 247 | HVSSOP DGN 8 2500 RoHS 17 | o Nipgau | - o 2000 | 40 4 g5 2302
817 T T b e UNLIM i
)
R (G5
TPS923650D1DRLR | 247 | SOT583 DRL 8 4000 RoHS I | o Nipgay | EVE- 2000 | 0 4 g5 2301
i I TR UNLIM i
)
W (5 E
TPS923650D2DRLR | 247 | SOT583 DRL 8 4000 ROHS 17 | o Nipgaw | = E 2090 | 40 4 g5 2302
=17 W o | U o UNLIM )
W)
(1) WERSEEXWT :

@)

@)
4)
®)
(6)

IEEMRE R BUN T B0 a1

PRAAMSE - TI DB AT AR R 5™, (LT AE G SEIRR A

NRND : AEF T NSCRBE R | SRR (B TIOR8 e
PRE_PROD : & RA&A , BAR™ , RIVKARITIAIEE | tORPERS BN | RIEHHEA .
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1.2 B HAERER

REEL DIMENSIONS

Reel
Diameter

A 4

v

TAPE DIMENSIONS

[ KO [« P1-]
oo o oo o & o T
@ & &ll( Bo W
' |
Cavity +|A0|¢

A0

Dimension designed to accommodate the component width

BO

Dimension designed to accommodate the component length

KO

Dimension designed to accommodate the component thickness

Overall width of the carrier tape

P1

Pitch between successive cavity centers

t Reel Width (W1)

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

c O OO O O 0 OO0

Sprocket Holes

| |
I I
Q11 Q2 Q11 Q2 '
| |
1 - 7' ] N T o R . .
Q31 Q4 Q3 1 Q4 User Direction of Feed
| v 4 | v
I I
N
Pocket Quadrants
=0k E2E:3 R BT SsPQ B ﬁg%w A0 BO Ko P1 w Pin1
il Ef# (mm) (mm) (mm) (mm) (mm) (mm) (mm) #R
TPS923651D1DSGR | WSON DSG 8 3000 180.0 8.4 23 23 1.15 4.0 8.0 Q2
TPS923651D2DSGR | WSON DSG 8 3000 180.0 8.4 23 23 1.15 4.0 8.0 Q2
TPS923651D1DGNR | HVSSOP DGN 8 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
TPS923651D2DGNR | HVSSOP DGN 8 2500 330.0 12.4 53 34 14 8.0 12.0 Q1
TPS923650D1DSGR WSON DsSG 8 3000 180.0 8.4 2.3 2.3 1.15 4.0 8.0 Q2
TPS923650D2DSGR WSON DsSG 8 3000 180.0 8.4 2.3 2.3 1.15 4.0 8.0 Q2
TPS923650D1DGNR | HVSSOP DGN 8 2500 330.0 12.4 53 3.4 1.4 8.0 12.0 Q1
TPS923650D2DGNR | HVSSOP DGN 8 2500 330.0 12.4 53 3.4 1.4 8.0 12.0 Q1
TPS923650D1DRLR | SOT583 DRL 8 4000 180.0 8.4 2.75 1.9 0.8 4.0 8.0 Q3
TPS923650D2DRLR | SOT583 DRL 8 4000 180.0 8.4 2.75 1.9 0.8 4.0 8.0 Q3
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TAPE AND REEL BOX DIMENSIONS

B Eap S Sl S| SPQ | K (mm) B (mm) & (mm)
TPS923651D1DSGR WSON DSG 8 3000 210.0 185.0 35.0
TPS923651D2DSGR WSON DSG 8 3000 210.0 185.0 35.0
TPS923651D1DGNR HVSSOP DGN 8 2500 356.0 356.0 35.0
TPS923651D2DGNR HVSSOP DGN 8 2500 356.0 356.0 35.0
TPS923650D1DSGR WSON DSG 8 3000 210.0 185.0 35.0
TPS923650D2DSGR WSON DSG 8 3000 210.0 185.0 35.0
TPS923650D1DGNR HVSSOP DGN 8 2500 356.0 356.0 35.0
TPS923650D2DGNR HVSSOP DGN 8 2500 356.0 356.0 35.0
TPS923650D1DRLR SOT583 DRL 8 4000 210.0 185.0 35.0
TPS923650D2DRLR S0T583 DRL 8 4000 210.0 185.0 35.0
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PACKAGE OUTLINE
DSGO0008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

]
.

N
N
3 N 032
PIN 1 INDEX AREA— 3 0_181
3 2.1
1.9
0.4
0.2
ALTERNATIVE TERMINAL SHAPE
TYPICAL
0.8
0.7
A T S e o N e O N 1
SEATING PLANE
0.05 j SIDE WALL
0.00 (= ]os]c] METAL THICKNESS
DIM A
OPTION 1 | OPTION 2
0.1 0.2
EXPOSE
THERMAL PAD  \ =~ 0.9£0.1 =~ — [ﬁ (DIM A) TYP
i ‘
JJ,} : 5
ox[03] AN
2x T 1 lo [ ]
- —+t— 14— - 1601
O
= S
PIN 11D ! gx 0-32
(45°X 0.25) ax 04 | 0.18

0.2 010 |C|A|B
& 0.050) |C

4218900/E 08/2022

NOTES:

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

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
DSGO0008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

le— (0.9) —= @0.2) VIA
/ TYP

o

D
o;;f@ |

]
-t 1 4{ (1.6)
e
6X (0.5)
!
1

S
(R0.05) TYP | SQAM

! (1.9)

LAND PATTERN EXAMPLE
SCALE:20X

0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND

SOLDER MASK/ METAL METAL UNDER—/ \—SOLDER MASK

OPENING SOLDER MASK OPENING
NON SOLDER MASK
DEFINED SOEEEE:?\‘ II\E/ISSK
(PREFERRED)

SOLDER MASK DETAILS

4218900/E 08/2022

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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DSGO0008A

EXAMPLE STENCIL DESIGN
WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

8X(0.5) SYMM METAL
; ¢

<L — - _
exgi ‘T (OL)
I D N o P

(R0.05) TYP

I
-
{

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 9:
87% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:25X

4218900/E 08/2022

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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PACKAGE OUTLINE
DGNOO0OSA PowerPAD" VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

5.05
4757

/fPIN 1 INDEX AREA

8:{ex

YP

>]

\ 0.23
Johs
j—kj

EXPOSED THERMAL PAD

GAGE PLANE

1.1 MAX

0.7 L L 0.15
0.4 0.05

' DETAIL A
1.88
158 TYPICAL

4218836/A 11/2019
NOTES: PowerPAD is a trademark of Texas Instruments.

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

2. This drawing is subject to change without notice.

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

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

5. Reference JEDEC registration MO-187.
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EXAMPLE BOARD LAYOUT

DGNOO0OSA PowerPAD " VSSOP - 1.1 mm max height
SMALL OUTLINE PACKAGE
(2
METAL COVERED NOTE 9
BY SOLDER MASK (1.88)
SOLDER MASK
SQ"M DEFINED PAD
T 8X (1.4) T L (R0.05) TYP
+ I i ! o

8X(045) 1 { ! } } i
i |
| ‘ (3)
| 9 SYMM | NOTE9
A= —+—
| | @
| |
i |
i ‘7 +)—t =
SR A

SEE DETAILS

(4.4)
LAND PATTERN EXAMPLE

EXPOSED METAL SHOWN
SCALE: 15X

SOLDER MASK DETAILS

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING  \ SOLDER MASK\ / OPENING
. i
EXPOSED METAL \ "~ T———EXPOSED METAL
0.05 MAX 4 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK
DEFINED SOLRER MK
(PREFERRED)

4218836/A 11/2019

NOTES: (continued)

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

8. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
9. Size of metal pad may vary due to creepage requirement.
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EXAMPLE STENCIL DESIGN

DGNO0O00SA PowerPAD " VSSOP - 1.1 mm max height
SMALL OUTLINE PACKAGE
(1.88)
BASED ON
0.125 THICK
STENCIL
SYMM
¢
[« 8X (1.4) a‘ | L 77777777 ‘ (R0.05) TYP
; — e
8X (0.45) 1 [ ‘ J | 1 8
e —
| i (2)
| ‘ ! SYMM  BASED ON
(. ! - 0.125 THICK
- ‘ STENCIL
6X (0.65) i ‘ ‘
T
4 ooy
e
METAL COVERED ‘ SEE TABLE FOR
BY SOLDER MASK DIFFERENT OPENINGS

(4.4)

|
\
=

SOLDER PASTE EXAMPLE
EXPOSED PAD 9:

100% PRINTED SOLDER COVERAGE BY AREA

FOR OTHER STENCIL
THICKNESSES

SCALE: 15X
STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 210X 224
0.125 1.88 X 2.00 (SHOWN)
0.15 1.72X1.83
0.175 1.59 X 1.69

4218836/A 11/2019

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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PACKAGE OUTLINE
DRLO00SA SOT-5X3 - 0.6 mm max height

PLASTIC SMALL OUTLINE

N
Sw

PIN 1
ID AREA\

0.05 L
0.00

SYMM
¢

4224486/E  12/2021

NOTES:

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

2. This drawing is subject to change without notice.

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

4. Reference JEDEC Registration MO-293, Variation UDAD
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EXAMPLE BOARD LAYOUT

DRLO00OSA SOT-5X3 - 0.6 mm max height
PLASTIC SMALL OUTLINE
r 8X (0.67)
8X (0.3) 1
6X (0.5)
-
(R0.05) TYP
-~ (1.48) -
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:30X
0.05 MAX 0.05 MIN

AROUND ﬂ‘ r AROUND r 77777777 .

\/ \‘

EXPOSED/Q EXPOSED— ‘

METAL METAL P /
SOLDER MASKJ METAL METAL UNDER—/ \SOLDER MASK

OPENING SOLDER MASK OPENING
NON SOLDER MASK SOLDER MASK
DEFINED
(PREFERRED) DEFINED
SOLDERMASK DETAILS

4224486/E  12/2021

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.

6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
7. Land pattern design aligns to IPC-610, Bottom Termination Component (BTC) solder joint inspection criteria.
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EXAMPLE STENCIL DESIGN
DRLO00SA SOT-5X3 - 0.6 mm max height

PLASTIC SMALL OUTLINE

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE:30X

4224486/E  12/2021

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.

TEXAS
INSTRUMENTS
www.ti.com
Copyright © 2024 Texas Instruments Incorporated TR 15 39

Product Folder Links: TPS923650 TPS923651
English Data Sheet: SLVSHLS8


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps923650?qgpn=tps923650
https://www.ti.com.cn/product/cn/tps923651?qgpn=tps923651
https://www.ti.com.cn/cn/lit/pdf/ZHCSXE6
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXE6&partnum=TPS923650
https://www.ti.com.cn/product/cn/tps923650?qgpn=tps923650
https://www.ti.com.cn/product/cn/tps923651?qgpn=tps923651
https://www.ti.com/lit/pdf/SLVSHL8

13 TEXAS
INSTRUMENTS

www.ti.com

PACKAGE OPTION ADDENDUM

24-Jul-2025

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 ©)
@ ©)
TPS923650D1DGNR Active Production HVSSOP (DGN) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM - 2301
TPS923650D1DRLR Active Production SOT-5X3 (DRL) | 8 4000 | LARGE T&R Yes SN Level-1-260C-UNLIM - 2301
TPS923650D1DRLR.A Active Production SOT-5X3 (DRL) | 8 4000 | LARGE T&R Yes SN Level-1-260C-UNLIM See 2301
TPS923650D1DRLR
TPS923650D1DRLR.B Active Production SOT-5X3 (DRL) | 8 4000 | LARGE T&R - SN Level-1-260C-UNLIM See 2301
TPS923650D1DRLR
TPS923650D1DSGR Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM - 2301
TPS923650D1DSGR.A Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM See 2301
TPS923650D1DSGR
TPS923650D2DGNR Active Production HVSSOP (DGN) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM - 2302
TPS923650D2DRLR Active Production SOT-5X3 (DRL) | 8 4000 | LARGE T&R Yes SN Level-1-260C-UNLIM - 2302
TPS923650D2DRLR.A Active Production SOT-5X3 (DRL) | 8 4000 | LARGE T&R Yes SN Level-1-260C-UNLIM See 2302
TPS923650D2DRLR
TPS923650D2DRLR.B Active Production SOT-5X3 (DRL) | 8 4000 | LARGE T&R - SN Level-1-260C-UNLIM See 2302
TPS923650D2DRLR
TPS923650D2DSGR Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM - 2302
TPS923650D2DSGR.A Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM See 2302
TPS923650D2DSGR
TPS923651D1DGNR Active Production HVSSOP (DGN) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 2311
TPS923651D1DSGR Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 2311
TPS923651D1DSGR.A Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM See 2311
TPS923651D1DSGR
TPS923651D2DGNR Active Production HVSSOP (DGN) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 2312
TPS923651D2DSGR Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 2312
TPS923651D2DSGR.A Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM See 2312
TPS923651D2DSGR

@ 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.
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® 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 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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GENERIC PACKAGE VIEW
DGN 8 PowerPAD™ HVSSOP - 1.1 mm max height

3 x 3, 0.65 mm pitch SMALL OUTLINE PACKAGE

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

4225482/B
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‘ PACKAGE OUTLINE
DGNOO08K e PowerPAD" VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

5.05
475 1YP

PIN 1 INDEX AREA

L gx 0-38

0.25
31 [ [0.130) [c|A[B]
NOTE 4

,/ ‘ \
,/ y
[ \ 0.23
! ‘ 0.13
. = y

N /"&SEE DETAIL A

(0.45) EXPOSED THERMAL PAD
NOTE 6
(0.18) —
NOTE 6
4
L ! s
[ ] GAGE PLANE
1.84
L ' 1
A s i
.8 0.15
i} 0.4 0.05
DETAIL A
.~ cl)'gg — TYPICAL
4231889/A 05/2025
NOTES: PowerPAD is a trademark of Texas Instruments.

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

2. This drawing is subject to change without notice.
3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.
4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.
5. Reference JEDEC registration MO-187.
6. Features may differ or may not be present.
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EXAMPLE BOARD LAYOUT

DGNOO08K PowerPAD" VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

@
NOTE 10
METAL COVERED
BY SOLDER MASK (1.65)

SOLDER MASK

DEFINED PAD
SEE DETAILS

(1.4) j
|
{

|

T 8X
1
8X (0.45) 1 [

f

(4.4)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE: 15X
SOLDER MASK: METAL METAL UNDER SOLDER MASK
OPENING  \ SOLDER MASK‘\ [OPENING
O )
|
EXPOSED METAL \ " T——EXPOSED METAL
0.05 MAX # 0.05 MIN
ALL AROUND ALL AROUND

NON-SOLDER MASK
DEFINED

SOLDER MASK
DEFINED

(PREFERRED) SOLDER MASK DETAILS

4231889/A 05/2025

NOTES: (continued)

7. Publication IPC-7351 may have alternate designs.
8. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
9. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
10. Size of metal pad may vary due to creepage requirement.
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EXAMPLE STENCIL DESIGN
DGNOO08K PowerPAD" VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

(1.65)
BASED ON
0.125 THICK
STENCIL

SYMM

8X (1.4)
e

8X (0.45) 1 [ | ] T
(1.84)
BASED ON
(R0.05) TYP 0.125 THICK
- STENCIL
6X (0.65) l

SEE TABLE FOR
DIFFERENT OPENINGS
FOR OTHER STENCIL
THICKNESSES

BY SOLDER MASK
L— (4.4)

SOLDER PASTE EXAMPLE
EXPOSED PAD 9:
100% PRINTED SOLDER COVERAGE BY AREA

SCALE: 15X
STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 1.84 X 2.06
0.125 1.65 X 1.84 (SHOWN)
0.15 151X 1.68
0.175 1.39 X 1.56

4231889/A 05/2025

NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
SOT-5X3 - 0.6 mm max height

DRLOOO8SA

PLASTIC SMALL OUTLINE

E 1.3
1.1

PIN 1

ID AREA

B

L
L

I ey NN

& 010 [c|A|B : 2X 0°-10° ggga
0.05Y ' '

4224486/G 11/2024

NOTES:

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

2. This drawing is subject to change without notice.

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

4.Reference JEDEC Registration MO-293, Variation UDAD

i
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EXAMPLE BOARD LAYOUT
DRLOOO8A SOT-5X3 - 0.6 mm max height

PLASTIC SMALL OUTLINE

= 8X (0.67)

SYMM
i | ¢
'd ‘ N (—h
8X (0.3) 1 ‘ ‘ | 8
e e e
| ‘ |
E— 1 SYMM
I e
‘ | ‘
I e R I
AT T T T ! ! 5
— ]
(RO.05) TYP ‘ ‘
\ (1.48) |
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:30X
0.05 MAX 0.05 MIN
AROUND AROUND
] —— \\
| |
| |
EXPOSED EXPOSED‘A/T//* ‘
METAL J METAL ;/5\,;
opENNG METAL METAL UNDER SOLDER MASK
OPENING SOLDER MASK OPENING
NON SOLDER MASK
DEFINED SOEEEFNII\E/ISSK
(PREFERRED)

SOLDERMASK DETAILS

4224486/G 11/2024

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
7. Land pattern design aligns to IPC-610, Bottom Termination Component (BTC) solder joint inspection criteria.
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EXAMPLE STENCIL DESIGN
DRLOOO8A SOT-5X3 - 0.6 mm max height

PLASTIC SMALL OUTLINE

|
8X (0.3) 1 E
|
\

SYMM

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE:30X

4224486/G 11/2024

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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GENERIC PACKAGE VIEW
DSG 8 WSON - 0.8 mm max height

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

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

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

PLASTIC SMALL OUTLINE - NO LEAD

0.32

0.18
@
0.4
0.2

ALTERNATIVE TERMINAL SHAPE

PIN 1 INDEX AREAJ~_:

=N
©o

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

g
[ 1 []]

9

|

|

|
=
(o))
I+
©
o

L]

|

4 4] |
EC .
2x T \
‘
|

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

(45° X 0.25) 0.4 0.18

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

[ []

4218900/E 08/2022

NOTES:

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

2. This drawing is subject to change without notice.
3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT

DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

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

-

SOLDER MASK/

OPENING

METAL

NON SOLDER MASK

T

METAL UNDERJ j'\*SOLDER MASK

SOLDER MASK
SOLDER MASK

OPENING

DEFINED

(PREFERRED) DEFINED

SOLDER MASK DETAILS

4218900/E 08/2022

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

8X(0.5) SYMM

8X (0.25) — —

Sy ()

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

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 9:

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

4218900/E 08/2022

NOTES: (continued)

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