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4 FNA ARER
HWhEE WRolr— TEYER 72 E i R AT LB B ERE RS R EE
TPS922052DMTR VSON (14) 3A F4—7 -40°C ~ 125°C
TPS922052DRRR WSON (12) 3A FoE—T -40°C ~ 125°C
TPS922052DYYR SOT-23-THN (14) 3A F4—7 -40°C ~ 125°C
TPS922053DMTR VSON (14) 3A AX—T )L -40°C ~ 125°C
TPS922053DRRR WSON (12) 3A AX—T )V -40°C ~ 125°C
TPS922053DYYR SOT-23-THN (14) 3A AX—T ) -40°C ~ 125°C
TPS922054DMTR VSON (14) 6A F4—7 -40°C ~ 125°C
TPS922054DRRR WSON (12) 6A FA4E—T -40°C ~ 125°C
TPS922054MDMTR VSON (14) 6A F4—7 -55°C ~ 125°C
TPS922055DMTR VSON (14) 6A A =T ) -40°C ~ 125°C
TPS922055DRRR WSON (12) 6A AX—T ) -40°C ~ 125°C
TPS922055MDMTR VSON (14) 6A A =T ) -55°C ~ 125°C
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B R R R
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(1) AERHBKERE EEDAN ZARNNDSTY 6 T/ A AKX GBI ET DR REMER DV E T, ZIUFAR ZADER D IOV TRL
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ATy i VIN 4.5 63 \Y
A B RGP UVP, CSP, CSN 0 63 v
ARG VCC, ADIM/HD, EN/PWM, TEMP, FSET 0 5 v

sw 0 63 v
Hy ) AR REP

FAULT, COMP 0 5 v
VR SR T -40 125 °C
B R GIRE
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Reuctop) BEATNS —2 (L) ~DOEEHT 33.5 44.2 39.5 °CIW
Ress BEG D DI A~ D BRI 33.1 19.7 14.7 °CIW
Wyt BRI D LRI~ T A—4 0.7 1.0 0.9 °C/W
Wis B HAR A~ DR/ 3T A— 5 32.9 19.7 14.7 °CIW
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I THESNDELRMERKIL, FHIFEIR DRV IRY | ZORF2 A MO TR TOATHEASNET, ThOHDOIEERIT, T3 2
DEFMERITIOTZY, T3 AD RO BE DR 2 LS B RWSEL L TIIRESNE T, T) = —40°C ~ +125°C, V|y = 4.5V ~
B0V (FFIZFEIR D72 EED),

STA— \ F AN | BvE mmE S| g
AJIBIREE
B AR VN 3.0 3.2 34

Vuin_uvio Vin IRFELEBN L Sh A Vi 2.8 3.0 32

EXTYT A 0.2 \Y
lso Vin D BDY s T B \;!P/‘; 12V, Venpwm = OV, 773 AL 7 A== 08 23| A
lorr Vin 2250 PWM A7 O e Vin = 12V, Venpum = OV, 773 A R A 3 —T v 25 mA
lop W OBEER 400kHz DAA T2 7 T $ 4.6 mA
lop B OB EET 2.2MHz DAA T 7 JA B 10.0 mA
Vvece PN LDO )&+ lyee = 10mA 5.0 5.15 5.3 \%
lvee_Lim NER LDO /1B i il R 38 47 56| mA
Eib A
Vewm_L Low L~V A J3 T 04 v
Vewm_H High L~V A H B 12 v
Vabim_L Low L~V A S3 BT 0.4 v
VADIM_H High L~V A 3£ 1.2 \Y;
tpwm_ouT_on PWM 73D fe/ A R 150/ ns
tpwm_IN_ON PWM A 3D fz/ A R 150/ ns
towm_IN_OFF jﬂ;ﬁgx%fﬁ‘?@1t’s”5f:&>0) PWM A D5/ N4 57 771 ms
faDim T ru s AT E B 6 'k ADIM 2y fighe 0.1 156| kHz
faDim T rus AT E B 8 vk ADIM 4y fifhE 0.1 39| kHz
TV
VoL HHL~UL Low I =3mA 0.1 \Y
ILEAKAGE H ) —2E i V=5V 1] A
TZA4—KR I BLPT5— 77

0/ 5 _ =

IM(ea) LA 2 05 AD A ’;&:m‘o\%o;; 12\4/*”7 /s Vespcsn 205 265 325| pAWV
o e | e
Vcsp-csN T ARy 2L R ADIM 100% T =—7 ¢ HA )L 194 200 206 mV
Vese.csn B AAL Y LAl ’;Tﬁ}if:@;;z;f4 IVCA00% TAT | 875 125 13425 %
Vesp-csN EifiEr AAL Y LR ;Tﬁ};z:/%z;zzg?47ﬂ/f 100% 72— 082 147  1s2| %
ILEAK_CSPIN CSP + CSN t'> DY — 7 i VN = 60V, Venpwm = 5V 22 31 uA
ILEAK_CSPIN CSP + CSN v 0y — /i V)N = 60V Venpm = OV 10 15| pA
BB
RoSoN Ao F o7 FET A ARHL Vin Z 5V 150 mQ
tmin_ON AAwF 7 FET O/ e 100 ns
tmin_oFF Ay F 7 FET /A7 100 ns
fsw AT FET FE¥HK 0.1 22| MHz
EHEHIRR
" ALy F Y FET O AV HALO IR 26 3 36l A

(TPS922052, TPS922053)

Copyright © 2025 Texas Instruments Incorporated BHEHC BT T2 71— N2 (D kO Ad) 225 7

Product Folder Links: TPS922052 TPS922053 TPS922054 TPS922055
English Data Sheet: SLVSGG9


https://www.ti.com/jp
https://www.ti.com/product/jp/tps922052?qgpn=tps922052
https://www.ti.com/product/jp/tps922053?qgpn=tps922053
https://www.ti.com/product/jp/tps922054?qgpn=tps922054
https://www.ti.com/product/jp/tps922055?qgpn=tps922055
https://www.ti.com/jp/lit/pdf/JAJSMG4
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSMG4B&partnum=TPS922052
https://www.ti.com/product/jp/tps922052?qgpn=tps922052
https://www.ti.com/product/jp/tps922053?qgpn=tps922053
https://www.ti.com/product/jp/tps922054?qgpn=tps922054
https://www.ti.com/product/jp/tps922055?qgpn=tps922055
https://www.ti.com/lit/pdf/SLVSGG9

TPS922052, TPS922053, TPS922054, TPS922055
JAJSMG4B — JUNE 2023 — REVISED FEBRUARY 2025

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

6.5 EXEE (FX)

ZZTHESIND

ey
B X\

HIERIL FHTRLIRDZRVBRY | ZORF 2 A PO T R TOARITE A SN ET, ZHHOLERRIE, 77312

DFMEMRIZDIN, TASAADRFECHERE DR Z B LI RN SR L TREIRE N E T, Ty = —40°C ~ +125°C, V|y = 4.5V ~
60V (RFICFRIE D72V RD),

RIA—F T ANRAE BAME M BoRfH| HBAL
! ALy F 7 FET OV A2V HREOTEHHIR ) . 1.
tM (TPS922054., TPS922055) .
B
Ttn P/ T — VRN ZBBRIREAL v a/L R | Rewp = 20kQ 130 <
e S MR e =
Trsp
ATV R = <
8 BRHBT 71— F N7 (:‘;5/‘%{{%/%% = ) z sey /- Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: TPS922052 TPS922053 TPS922054 TPS922055

English Data Sheet: SLVSGG9


https://www.ti.com/product/jp/tps922052?qgpn=tps922052
https://www.ti.com/product/jp/tps922053?qgpn=tps922053
https://www.ti.com/product/jp/tps922054?qgpn=tps922054
https://www.ti.com/product/jp/tps922055?qgpn=tps922055
https://www.ti.com/jp/lit/pdf/JAJSMG4
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSMG4B&partnum=TPS922052
https://www.ti.com/product/jp/tps922052?qgpn=tps922052
https://www.ti.com/product/jp/tps922053?qgpn=tps922053
https://www.ti.com/product/jp/tps922054?qgpn=tps922054
https://www.ti.com/product/jp/tps922055?qgpn=tps922055
https://www.ti.com/lit/pdf/SLVSGG9

13 TEXAS

INSTRUMENTS TPS922052, TPS922053, TPS922054, TPS922055
www.ti.com/ja-jp JAJSMG4B — JUNE 2023 — REVISED FEBRUARY 2025

6.6 fAREVFHE
VIN =24V, IOUT =3A,LED count=2 L = 10|JH\ FSW = 400kHz. FFIZFEIR D72 RY

4.0 4.0
3.5 3.5
<
< €
bt I
§ 3.0 5 3.0
3 H
] 3
£ 25 2.5
o
2.0 2.0
1.5 1.5
10 15 20 25 30 35 1 2 3 4 5 6 7
Input Voltage (V) LED Count
6-1. RIWABREANBRE L OMR 6-2. HAOEMRE LED M DBIR
0.2 0.2
0.18 0.18
0.16 0.16
0.14 0.14
s =
5 0.12 5 0.12
s o1 s 01
g oos § 0.08
n'_ a
S 0.06 S 0.06
0.04 0.04
0.02 0.02
0 0
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 8 90 100
ADIM Duty Cycle (%) PWM Duty Cycle (%)
6-3. 7 AJEAXTOH ADIM T2 —7 14 Y4 )& CSP-CSN 6-4. 20kHz N1 7V v FRKXTD PWM Fa—F 1 Y1) &
B & D% CSP-CSN BE & D%
60 8
50 7
ERp = 6
3 30 S 5
p =
5 2 % 4
v >
10 3
0 2
25 0 25 50 75 100 125 25 0 25 50 75 100 125
Junction Temperature (°C) Junction Temperature (°C)
6-5. v v MU VEREIESHEE L OBRF 6-6. 9&B LDO A& ERiaEE
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6.6 FARIVIFMY: (Frx)
300 35
— Rising
— Falling
250 34
e —
£ 200 2 33
g ©
= 150 < 32
£ 100 2 31
E; 3
50 3.0
0 2.9
25 0 25 50 7 100 125 25 0 25 50 75 100 125
Junction Temperature (°C) Junction Temperature (°C)
6-7. 24 v F ¥ FET rpson LESTRE L DBER 6-8. VIN UVLO R Ly & aJb K LEAEREE & DB
1.1 1.1
— Rising — Rising
— Falling 0 — Falling
1.0 f=——v : e —
. \\\\\ . \\_\\
2 09 2 o9
3 S
& 5
2 o8 £ 08 |——
z o7 — % 0.7
<
0.6 0.6
0.5 0.5
.25 0 25 50 75 100 125 -25 0 25 50 75 100 125
Junction Temperature (°C) Junction Temperature (°C)
6-9. ADIM/HD R L v a)b | LESERRE L DR 6-10. EN/PWM X Ly & 3)b K L BSERRE & DBk
100% 100%
— — —
90% 90%
L—| —
—
80% ///¢ 80% /?//i
70% /// 70% ///
> 60% // o 60% //
S so% / g s0% /
E o
o a0% |f 5 o f
30% 30%
— 1LED — 2LED
20% —— 2LED 20% —— 4LED
10% ALED 10% — 8LED
— 6LED — 12LED
0% 0%
0 0.5 1 1.5 2 2.5 3 3.5 4 0 0.5 1 1.5 2 2.5 3 3.5 4
Output Current (A) Output Current (A)
6-11. ANEBHE 24V, HAER 4A BOHDE 6-12. AN 48V, HANEF 4A BrDOHE
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7 SFHAEHBH
71 =

TPS92205x 7 73U1% 2A 1 4A FERH F&F LED R7A /3T, 4.5V~65V DAV A HEEFH IS TOES, n—
P AK NMOS AA T LEBMBIOEELHEEZRKETHIEZID, ZOT /A AT LED Z5RE) 957217 Tl &
EBNEELE DR AT V=2 RETHIELTEET, 2. ZOTF A AL, BT/ — R B L O HE PCB #%
HE VPR =R TWNDTD, a7 H /N—F A, PCB OIANHIR CE £, A vF 7 A #i% FSET 242/ LTC
100kHz 2.2MHz OFi[H TR E ATRE T, A7 v ar DAY N7 MYLEBREREIZ LD EMC i 2L . A 174 v 2o
AR/ N L TEET,

ZOTNARE, T aZ i, PWM §RYE. ATV R, kAR 4 SOFEA T a2 AR — LT
T, BRI ITIEIR, BRI HAI A m MR — A S AL T, PWM 38X ADIM ATE 2/ L CRRE TEE
T, PWM #HE—RClE, L E—RE2MR 2L, PWM A JELTO PWM AJIE B DAL 471255 TC LED
DAL BLOF 71220 E9, PWM FH56E—RIZ, &/ 150ns OIEF I L AIEZ YR —FL 4, 7FaZ 318
E—RTiZ, ADIM AHEL D PWM AJHEBD/SNVANET 2—TF 4 A7 WKL T LED BRI ASHIEIS N ET,
A7V RFANXTE—RTiL, LED ERIZT7T el s PWM ASE O PWM ASHE B I2XD . HECHHROBNE
FAEDHICL o THIE SV ET, ZREKARFTEE—RTlX, ADIM ATE O PWM AJIE 52 ka7 Fas i,
PWM AfE > ® PWM ASME BI85 PWM #5612 L>T LED EFAFNEIEIEENE T, ZOF /A R1T, s
A7 W BT — Rl A~ — N CIEMR Y 7V 72 AL T, BN EFDE (IFD) Za[8EICL ., WO ek
EAEFEBRLUET, MEFEREIL AT 2O SNC AT ar T o 2L G CE £,
BEMLRHEDTD | ZOT /SAAL LED DA —T v ba—b, v ARBIOA —7 v bia—b BIEARERY—< /L
T =R =)L Uy "N T ARHEIRE | SRR RIS EE R AR — N QU E T, R e,
MR EEDS RSN LT CICHERIE BB LE T,

72870vIH
vin [} ] sw
CsP OFF Time S
Generator Q 4l>——/
FSET [] R :| PGND
LDO *
vee [ F—— _ 11 csN
1eL | Vrer
3 +
PWM
ADIMHD [ b—— ] csp
Dimming
Logic
ENPWM [} and UvP [ v
FAULT [ }— [] cowmp
Reference
J Voltage
Thermal
AGND [ | Foldback (] Tewp
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7.3 EESEA n

7.31 78771 A ZREIERT— Fl#

TPS92205x 7 /A A, LA 7 BRI T — N Z AL TWOD 72 | JKWEEIH OB EIZ DV Tl Z2 il s
BraYR—bLET, Ay F 7 EEEIT FSET B /1280 2.2MHz O#iH Tk E FIRE T,

SEHH BRI X2l —arDih, CSP B2 L CSN B O THRIIHENASBIEN, =7 — T TR THEHOE
V77 A VRe EHIGENE T, =7 —7 7 DI Voomp 13, AMTHIE R FE 2 #iE L T, PWM :I//\I/“—&O)I: —
JERIFREL RSN E T, BEAL T LTI A 27 H . NES NMOS FET 2854127258, N FET ftbﬁf@;lhﬁ)*ﬁ
HahET, PWM 2 S —2 DO A TE— 7 B O ED Voomp 1ZIET 2L NMOS FET 234 712720 | iR
T T W AT BT N BB U E T, WIS A T B T 2N Mg 19 HE . NMOS FET 234 7 O£ F(
BRHETHU 2T By RSN ET, IV TR IZ. FSET BB SNA M TR EANNIH 1 74— R 750
—RIZE o TRESNE T, ZAUTTY  ZOT A ATEFRE TIRE—EDAN T 7 JHRE MR L, )8
iE BHOEICL ¥ 2L —hTEET,

Vi

EA Triggers MOSFET OFF

Veowp (— — — — — e - — — — -

IL X Rdson

I I
I I
I I
I I
|-¢— Adaptive OFF —>I |«¢— Adaptive OFF —>I

,-.v

7. BEEA 7BERERE— FHEASR
7311 R4 v F UV RiBRBOBRE

TPS92205x TPS92205x TPS92365x TPS92365% T /NAADAAwF o 7 A %, FSET & AGND LDz
57 Reser 28 HT52821D , 2.2MHz (iR 1,

BHUEE RS T DAL F L T Z L T ORITRLET,
RT11. RAAyF U TRABEHE REseT EIRDE & DR

AT Sk L (kQ)
100kHz 232
200kHz 138
300kHz 83
400kHz 59
600kHZz 38
800kHz 28

1MHz 23
1.2MHz 18
1.5MHz 13
1.8MHz 1
2.2MHz 9

72l 2 1E, Reser 28 59KQ ISR ESITOVAEA ST DAy F o 7 JaM#0E 400kHZ I[Z3 ESHET,
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EEAE DG AT U T TRBEEIMEVNEE , AT 23hZN ) B, BN dESnE T,
7.3.1.2 AR bS5 AHLER

TPS922053 and TPS922055 7 /3 A AL, AAvF 7 JAMBIS L OZ D@k @i TO EMI /A ZZARR T 2 A~
N7 DHETBEERE (PO B 27 %, 850 5 D 2kHz) 2 RHL TWET,

—77, TPS922052 and TPS922054 7/ A A%, AT N7 LLEHEREZ BN L | MR & - A4 788 B MR RE
ARBLET,

7.3.2 LED DE#RTE

LED Ejiii%, CSP v'> & CSN BV DO DOAMT T O IIRPTICE > TR ESIVET, WEEEHETEIE VRer (X, 7V AT
—)L LED %{}:ﬁ ILED_FS @i}%/ﬁ\ 200mV &:ﬁémfﬁbx *ﬁlﬂjj{&# j:_t 1 Tp+ "C%iy&o

VREF 1)

RSENSE = Tyzp_rs

ZIT,
° VREF =200 mV

7.3.3 EEERBED 1L

TP892205X 7731, VCC BT B L= N ERE T FE R B ED 1 (UVLO) [l %524 L T\ £, VCC B O EBIE
lj\]j‘ﬁ UVLO AL vy a/LREE VVIN uvLo (IEYEME 3.0V) % FRIHE, UVLO M HEIL, T/AA AL d TAAT=—T

12720, VCC EUE, VIN BV DB AN PGS ANTIL F 2L — 4 DT, Lo T, VIN BV OEEN
VVIN_UVLO (J:D?f‘/j 500mV I_JU\'Tﬁ) iz u—ﬂi&—FﬁAék\ UVLO 23RUAT éﬂiﬁ‘o

734 AEBY Z F X — P

TPS92205x 773X, WEY 7 hAX —MEREZ L TOET, Viy B V\/|N min Z ERIDE NS LDO 23 Vee avT
Y OREEFRBLUET, 1-uF 2T Y% VCC EACEER L CWB A Ve 8 VVIN uvLo & _LMIAIZIEH 800 us
BT, Voo M VVIN uviLo & LEIDETIC EN/PWM B 28 High I27° VT 7 éﬂé& Vee 25 VVIN uvLo Z _LIF
STZEZIZ POR 3G %hI2720 . 100 us DI —RZBGTHETRIELET, Vee N VVIN_UVLO %J:@Z)ifj:ﬂ
L7z, EN/PWM E21% 5 ps KR W High ICHEFF 20X SV ET, Z0A 1-uF V CC 27 a7
AT, VN 23 VVIN MIN % B S72121 AT —RERGTHET Ims fFFOZ L2 HELEL 97,

VCC D) VVIN UVLO ;EJ:IEIOfLTﬁ EN/PWM t° A %}j@ PWM /\/I/Xi)\ﬁﬂ'(l/ \éi}%{j\ 2&7/\/],X X 200 Js ff'f#

BELT POR %A % —7 ML, B0 100 ps CHEE—REBIIELET, LI=A5T, Viy UVLO ZRIHLARNT, AF

/*\4261?\4131_7\/1/?& THEAR—7VICL, 300 ys DT —REZBIGTOETROIENTEET, T\ 1M A%

AFX—T7 T HIZIE, ENIPWM A Z 5 us L0 RWHIHIA R —7 L PWM 7SV ABLETHHZEIZHERE L TL

f_éb . HT— FﬁlfﬁﬁAéﬂf_f(ﬁ T34 A% ADIM/HD B> D% EE EN/PWM EANZHESWT, 4 FEEOEE—
FIZBATLET,
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ViN VIN
VVin_mi VVIN_MIN

VVIN_uviLo
i e : ro T
| | |
| |
| |
1 |
| |
I | >5us I >5Us
EN - - EN : —>
| |
I - {
! I
I 200ps
POR POR
! I
] >
Dimming |100ps Dimming 1100us
Mode Start Mode Start
EN High Before Vce > Vvin_uvio EN High After Vcc > Vvin_uvio

K72 A= 7T o=V R

7.3.5 SHE—F

TPS92205x 7 73V, IRD 4 >DA T ar DFIEE—RBHVET,

« PWM %

o THuJHN

o NATUYRFRSERE

o TLFUTILVFE

FIEE—RIX, V)N 2% UVLO 7213 300us ##& T LTS 1ms TRtASNET, £D % EN/PWM B THE A 1 —
TNEINET, 4 DOFNE—RONTINH~DORELELL FITRLET,

RT7-2.RHEE— FERK

FAXE—F EN/PWM v/ ADIM/HD &>
PWM it PWM 155 HIGH
VarR=v4 b HIGH PWM 15 5
AT VYR PWM 55 LOW
LR TR PWM {5 % PWM {5 &
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7.3.5.1 PWM §83¢t

TPS92205x 7 7IVIX, EH: PWM FHYEHIZ, f/N 150ns ORERINZ I L ABED PWM A 115 B2 R —RL T
%9, ADIM/PWM E > 723312 High THY ., EN/PWM B8 PWM ANE S IClo TRESNTWWAHEE, 7/
HE—RPEESIET,

PWM FEE—FTlX. PWM B> O PWM A J1{E§ 525 Low 7°5 High 12725 L, N NMOS FET BNAAvF 7%
BAGEL . A 72 ERNRELIEET EALET, 2D%., PWM AJIE 5728 High IZHERFSHILTOVBERY  LED &t
TR ELfEICa ha— SR ET, PWM A J11E 5728 HIGH 7265 LOW IZZE bS8 NED FET 234712720 A4
IREWRIN 0 IAL T LET, PWM AE S0 Low IZEEFE-TWAIRY . NED FET i34 7 kg2 HiRF L. LED ik
10 DEXTT,

7352 7FOJ88%

TPS92205x 7 7IVIL 7 T s itV —RL TV, ADIMHD v TH PWM AJJE 54 L T LED &zl ¥=
L—hkL%$, EN/PWM B2 23512 High THY. ADIM/HD B2 28 PWM A NG &SIk TR ST pex, 7
THRIEE—RBEDESNET,

R HEYEEE Vree (2. ADIM/HD EAZEAID PWM 2L ZRFEAE L% C ERZ2BMLET, RET U2 RN
T as T —RIIBAT T AR, IO PWM 2L ZD 1-ps /A BRI LB T, PWM OF 2—F (17
VT, 2 FH DO PWM A2 LT ETHRISIL, £D%, PWM »SLVADT 2—T A7 /W2 B LT Vrer 23 B
BIDMEIZEALLET, TUXNEIEN T 2—T 4 A7 NV E R T 5720 0D PWM 2V A LA D /N R 1T
100ns T,

Vger (3. ADIM/HD E>® PWM AMEE DT 2—74H A7 5 90% DA 2 180mV THY , PWM A 155D
T a—=T AP AZID 10% OHAITIE Vrer 75 20mV TF, ADIM/HD B2 723512 Low IZ7 VSN TWDHA . £20T
ADIM/HD B> 2312 High 127 VS TOD A1 0% PWM 7 o —7 4 A 7V &R 7 5121%, £ 15ms 233 C
T VRer 2% 200mV OF 4| S HIOZEALIZITN 5ms BEECTT, 7THaliRitT 8 B v b i fiEREx EHL £, Zh
1. ADIM/HD B> TD 0.4% DT 2—T AP A7 NVDOAT T EACIZHIGLET, Fi2, ZOEEKIL, PWM A G B D
T a—T 4P AINEIE T us DBETIGETHIENTEET,

7353 N4 7Yy R

TPS92205x 7 73V1%, B E WO EE B 5 & m WO IS E e S LB 2R AT IR E ONAE Y RIRERE A R — L C
WHT2 | I KIROFEMEREZ RBL CEE T, N ATV RIFEE—RIX, ADIM/HD 22312 Low THY ., EN/PWM
BN PWM AR Bl TRESNAEAEIMLENET, " ATV RFRNE—RITBITT5HI2IX EN/PWM BT
DIRADSLE TRV U RMETHY | 100% T 2 —7 4P A7/l HT->T ENIPWM B2 % H I High (2 T&ET,
ADIM/HD B A H BNy O BNDE, T A RINAT VY RHHET—REEL T LET, T A RARNALT VR
HET—RERKE T LIEEIE, TS AT SN THOEDNC2DET, PWM, 7 us | 2372 7 it —
R COLBWETEET,

NATVYRENE—RTIX, LED BifIE7Fosilticks TEEEL ~UL (12.5%~100%) T, PWM ik~
R L~V (0%~12.5%) TLF a2l —hSIET, @ L ~LTld, WEEEUEEE VRer 1. ENIPWM B2
5 PWM ANEEDT 2—T 4P A7 VAL T 8 B DS REETEL L £, FHEE L ~ULTIL, Vrer n 2161
T NER PWM ¥ =R — 2B A 32— W20 E3, 20725 ENIPWM B2 O PWM A G Blok->TEm LT
2T AP AINVBRESNDNES PWM 5 DA BLOA7IZHIG LT, LED 4 v BXOA 71220 %4, /-,
PWM AT) DT a—TF 4 A7V ERD DR CE(LT DL, N PWM 15 5121% 0.4% OEAT UL AIRE B HY
FT, FEZRAAT VY RFREEMEE PRI RLET,
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D=100% : D=75% : D=50% : D=25% : D=12.5% : D=6.25% : D=3.125%
|
|
|<— Ton —»
EN/PWM |
Input r— Trwm >
|
| | | | |
100% ILeo | | | | | |
| | | |
| | | |
| | | |
| | | |
ILep | | |
| | |
: D=50% : D=25%
|
B2 eeeeeeeeeeeemeeeeeeeeeeeeeeemmeeeeeeeeeeeeeemmeeeeeeeeeeeeeemmeeeeeeabeeeee ]
Hybrid Mode

K 7-3. 47V i}k
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7.3.54 2% IV

TPS92205x 7 7V i, TG EFHEHI O Zedk it 2 it KIRIZE O L7 LF v 7 At h R —hLTEY, LED Eif
A NAT7IEREN o ha— L TEET, ZOTL T HEE—RIZ, ADIM/HD £ EN/PWM B D i
J7% PWM AJIE FZ ks CTRIFFZER ETHERIMbSET, L7ei> T, ZLF T 7V FiYEE—RTid, EN/PWM E
D PWM AJMEBDOA 47120 T LED AV £2134 7 1020 %4, — 7, A¥EEFEIT ADIMHD v o
PWM AJME S DT 2—T 4P A7 HBIL TEAEL EF, PWM fRYEET T 07 SR DT X TOR S SR E )3
TR TOVIEICEE S ET,

D=100% : D=75% : D=50% : D=25% : D=12.5% : D=6.25% : D=3.125%
| M - _
|
|<7 Ton —
Analog/HD |
Input |<7 Trwm
|
|
D=100% ' D=75% ' D=50% ' D=25% ' D=12.5% ' D=6.25% ' D=3.125%
| | | | | |
| M - _
|
|<7 Ton —
EN/PWM |
Input |<7 Trwm
|
|
100% I.eo | | | | | |
D=75% | | I I I
_7_5:°@__ | | | | |
D=50% | | I I
50% | | | |
ILeo D=25% | | |
25% | | |
D=12.5% | |
0,
L2 : D=6.25% |
6.25% D=3.125%
3.125% :
O%ELEE ________________________________ I | |_I ------ N '“"a'n
Flexible Mode

K 7-4. ZLFTIVERAN

7.3.6 cc/cV EEBE—F

TPS92205x 7 73Vid UVP B M4 528 T, EHift (CC)/EHEE (CV) REEELFEIL £, CC FRBIED
Yt 73 AL ADIM/HD £ > D PWM {575 CTHIMIS DB AT RE 72 ) dE it &2 AL L £, IRER DTV F v —
PLEEIRS G . T A AL ADIMHD B DART 2 —7 4 A 70D PWM 15 5 CTHIEI SIS LB/ SO ) il A
AERCTEET, CV REENVERA X —T ITR2Y Vyyp 25 1.4V FEID Voyp 28 1.15V & EEIDE . ) B H5E R Y
AR TFLET, Vyyp 28 1.0V 2 FEIV, & ERIDE T AL RIANyF o 7% FERITIEILET, Vyyp 23 1.4V % L[
V. & FEDE, TA AL CC RBEVMEICEFTEET,
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lout 4 A Vue
| |
Pre-charge : CC i CV

Imax X High%

1.4V
Imax X Low% 10V
0A oV
& 7-5. CC/ICV E— R E#
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7.3.7 74/ MRE

TPS92205x 7 73Vi%. LED Bif. LED+ %#%. LED 7T R ~D&#& .t AHHT OBt &8k . WELAA v F 7
FET OB, —~ N vy h T T 70l D7 5 NVIRIETT 4V NBEIE 52155 TEET,

& 7-3. (REBRE
ZAT &M B
T AIVRE U Low [IZ7 AV ESET, Vyyp >1.05V
LED B fis & far Vyvp < 1V 27258 THRARIAAYF o 7 &AFIEL EIRLE
T
. _ THIVIE T Low IC7VENE T, ZOTFT XA A
SEY DFH Vin-V <750mV AR
LED + BLOTLED Wi I - Vosn = 750m I, B CAL T S R T
TAIVIE T Low IZ7VENET, Vyyp » 1.05V
LED- PGND ~D%H#& Vyvp < 1V (2l bl TARARIAA T o 7 %AF IELTEIEL
E3n
74IVIRE 13 Low 017"/1/5%&?‘0 VCSP - VCSN
B AT OWHR Vesp - Vesn > 300mV <300mV (27258, TANARTA T L 7 A5 1k L
TEELET,
THIVRE T Low IZFVENE T, ZOTF /AR
U AEHTIO R COMP tBd High (277 7 &g

I, A7 NV BENLOBEGREIR T CAL Y F T %At
FET,
ZAvF 7 FET OErif COMP t 1% High (277> 7 & Ed T AR Low I VENET, BriRDMRTE S
na&, THARIAA T 7 EE L, EIRLE
7
AT w7 FET O Vese - Vosn > 300mV AT Low IC 7V SIET, s
Bl FARARIAA Y F L T aAEIE L, HIRLET,
TAIVIE T Low (27 VENE T, Ty AT U
P Ty E T Ty>Trsp AL~ YL R RIDE ART SAAIA T L T ol
L CHEIFLET,
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7.3.8 =/ ZF =/ F /Ny 2

TPS92205x 7 7IVIZIE, 7 /A ZDMEZE BT DY —< L Ly M ARGERRED RS AL CWVE T, AT LD
BWEREICRE DG~ — VU IR T 2072 TN RET S T AR RER Y — < VT — VR Sy ZHERE R AT .
BEAHIREREWEEICTIN AT — VORI ER Iyax Z BBIFIRBL £, 7/ A 2B LU LED 2R U —~
VIR FIZHOATT 8, T3 A AL LED Ol 7 OJEE & DRSS DT80 | BPEREA N RBIIT T ELET,

F A AZADESEIRE N —~ LT 5 — LR Ry 7 AL a/LRIRE Ty &2 LRlAE FORNRTERIRE iR o6t
STINAT— VDI KERIMERA PG L ET, BItL, 7/VAT—® 50% 12K F32E T, Iyax /°C D 2% (A
YEAE) OFIET 100% LbEb LiaO £3, AR N 25°C 23 Ty 2258 IBE N IBES v DA
Ly ia/VRRE Trgp & LRIZET, BiiHRWEIE TR Ligii £,

lout

Imax X 100%

2% decrease of lwax per °C

<~ 1

|
|
|
|
|
|
IMax X 50% ———————————— -: ———————————
|
|
|
|
|
|

0A

T TtH+ 25°C Trsp

K76 U—<I Z7F+—ILENYS

T1H 13 TEMP E-& AGND B ORI SNV Rrpmp £ E 52 THMBETEET, Ty BLXOXS T2
Rremp lEZLL FORITRLET,

R 7-4. Tty & Ryewp IBHE & DBIR

Tt (°C) HHUE (kQ)
80 200
90 100
100 60
110 40
120 28
130 20
140 15
150 10
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87 V- g tRE
8477U7—>a>ﬁﬁ

TPS92205x 7 7IVix
nET,

82 RK&JXMIEF V-3

8.2.1 TPS922054 24V A7), 4A 471, 4 E—X WLED F>1 /Y,

Vin =24V

W, 4.5V~63V OHIFHD AT 1 DLl B LED #8R#Ei 35 B av \—2 L TEHE

7FasatfE

Rik_comp

(optional) Coutr —

Thermal Pad

Rsense

A\ X4 LED

°
_L Crur
(optional) Reur
Ruvp1 %
Rcowmp
(optional) Ruve2
Roawr -
(opnonal)§
Ccomp

8-1.24V A Q. 4AHHh. 4 E—RAWLED, 7FAJ@BXV 77 LV RATFHFL Y

8.2.1.1 MFEH

DOFFHII T, IRORITFLIHS IV TNDNT A= EEHLET,
* 8-1. MEt/\SA—%
RGA—H fE
Ay E T 24V +10%
LED JIEJ5 [ &) F 3.0V
I 12V (3.0 x 4)
K LED &t 4A
AB I RERR) YT L T RAE 72 EFD 30%
LED E i) > 7L 200mA UL T
ANJEEIY T v 300mV LLF
e TPS922054 azcté?%uﬁ‘éﬂ.;va ;l\;??\n\j/l] T 1kHz, 1%~100%
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8.2.1.2 M/ AT FIE
8.2.1.2.1 A >4 £ DER

DOFKFFDOANIEIEIE 24V, 10%DOEEfFEL—, X 4 o A LED 2B 5L . 4"/5"‘75@«%)/7/1/
i BRI KA Z 72 ERD 30% AT, #lRy’ —7Y—E %7034’/5/ IR T NIRRT ST
I R —AREARRILTENET AL X1E, v—H (K FET OFEREIBICER L WIHNZILET, 204 v “7/“
= DAL Z I E) T IVEFN, TOHIRMELVEL 2D T 20 ERHVET, ) 1 DOMRFTFE L, & —2rY
— B ER) T NER T A F 72 OaT IR EEUICHRTIZETT, 2O —7Y—E—J DA
BV T IVERETFR U, 2 2L TH A Z 75 L OREREZF R LET,

Vour (VIN(max) - VOUT) )
~ VIN(max) X KIND X IL(max) X fsw

ZZ T,

* Kinp (&, 5K LED BT 24X 72DV 7 )VEFRO #5475 TT,
* li(max) WA DB ETED KA,

o fow: A F T JEBEEL,

* Vinmax) [FRR AT EIE,

s Vout IZ. LED B OMisgDEIL L AIPLO MG O EJLZOFITY,

BIRNLT-A L F 7 2EIZEY, 3 2L CEBOAE IHETR) T NV E G R TExES,

Vour * (VIN(max) ~ Vour)
IL(ripple) = VIN(max) XL X fsw o

AF 7D RMS &L B LM EROERIL, VAT LB IREINAEIVL KREWVVERHVET, Ziux, 1~
575@ﬁ¥ﬂ@ﬁﬁfﬂﬁ§§§$bf£b ONZT B TT, NT—T o7 BPIREE, FITEERE L, A X 2 ER
DEFE OBEERE B AT, BIHIRMEICETDHERHVET, LIzndi> T, 2 "\—FDOE G BB L _EOfaFfiE Rt
EMEEIRT AR FT, B~ X7 2ERiE RMS EfiORXE A 4 L0 5 ITRLET,

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

I . 2 IL(ripple)Z
Lerms) = \IL(max)” + — 17— (5)

DFEFFTIE v N max= 248V Vout = 12V, I gp = 4A, foy = 400kHz. Kinp = 0.3 I DL FHESD AL 474
S 12, 5uH T, 15uH DAL F 72 PEIRENET, ZOALF X TIE, AL X IEDY T L E—2  RMS Eif
IZFNER 1A, 4.5A, 4.01A T,

8.2.1.2.2 A3 > T > Y DER
Aﬁﬁfﬁﬁlgélﬁﬂjéﬂé‘ﬁ“—/%{mk FIRAANETRNT DAL TF LT ) A XA T D=6 NS o490
MIETT, TRV —ZRBOT-OIZEffa T o a2 F 3, X5R /213 X7R ﬁﬂ?ﬂ%%OﬁT D= VAN s

X, ESR DML BRI éb\mf) SHERESNE T IFEAE DT IV —ar Tl @A 7 ANZ) T 54T
A7, 10uF EF73Ivrar5 %L VIN~PGND/AGND ORJIZ 0.1uF 2> T o Va2 ilE T2 Lt £4, v
TV OBEEERIT. HRANEBEIVLREZNMERHVET, K6 2FHL ANy VEEEZHELET, 22
T, ESRgN 1ZAT12 T 4@ ESR, Kpr IZAIIENTZ DC BEICB T EIIvIBFRDOT AL —T 4 THRE T

‘g‘o
ViNGripple) = | X Your +ESR (6)
IN(ripple) = !L(max) KpRr X CIN X fsw X VIN(max) CIN
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FXEECIL, 68YF, 100V Efif =7 4, 22uF, 100V X7R £F7Iv7ar7 o4 8L 0.1uF, 100V X7R £73
/7:1/7/‘3‘781%@?RL“C%@ ) 240mV DAV T IVEEPGOIVET,

8.2.1.2.3 3 >F > Y DER

HAar 7oz dkh, LED AN Z &2 L@ B ERY > 7 A BMER S E T, BEDOERY Y7 /izkv, LED &b
Uo7’ RMS B Mg L ., LED OIEEN EHLFET,

1.LED A—D1— D7 —4#—rAEHL T, LED AN (Repp) DA RIENREIZ G E L ET,

2.LED AN %(}lbﬂéu?ﬁjﬁ%foﬁt *‘7/‘—‘E IV 7V EN ILED (ripple) Mo, HI1ar 7o B e —
VA (Zout) HRHELET, I rlppke) BRI X I HTHRESNDAE =Y —E—I DAL XX ) T IVER T,

3B/ NEH B REFRELET,
4. FINEN5 DC BIEDT AL —T 4 7 FIZEY MR EEZEUNIHECLET,
8 L9 L7 AL TZENY,

AV
Rygp = A—,If X # of LEDs (7)

RLED X ILED(ripple) 8)
I1(ripple) = ILED(ripple)

Zcout =

Ccour = m 8
WA=y 7F o 2RI L%, X 10 2 AL T, LED AN 7 &L TOY—2rY —E — Iy 7 VB A HEE TEE
ba—o

Zcout * IL(ripple)
ILED(ripple) = ~ZcouT F RLED (10)

ZZ Tl CREE WLED MM ST Ed, LED OBRGHHTIE, NET7 M & 3A FFIZ 0.67Q T, X5R £7ziE X7R
HEAREFFO®TIvrar T T, ESR AMEL, ?E&*F{%iﬁﬁ\d SV, RSHEES U ET, ZORE TR, 2.2uF,
100V @ X7R B7Iv a7 408 0.4uF, 100V O X7TR &7y 727 4 1, LED OV 7 VETAFIRE 354,
) 210mA L7 E T,

8.2.1.2.4 &> X HEH DER

K LED #Eitix 100% PWM 7 =—7 —T 4A T, %595 VRer 1% 200mV T9, 2 1 2> T, &I
50mQ CTEEINET,
B AOIEPLOEETE 11X 800mW THY | BERFIZHRHLO EAE B NIX L CTHORBMDLIELRVET,
8.2.1.2.5 EDfEIM1 75847 DEWR

DOFEFFTIE. CSP B> ® Rt 12 100 Q. 0603 OHEEFLAHELEL | /A XVEAZBS IE L CHEEM: 21 L SwEd, M
74 RN DE AR /A R %7 4 V2T 5128, CSP-CSN B> Cpi1 I21E, 472 ard 1nF, 50V @ X7R £F3v
I T oY EIRLET,
N—T"ZEMDT=D  Coomp I INF, 10V O XTR EF7Iv /a7 Reowp (21347 a T 100 Q Ofkbi4 i
WIDZEEHELEL T, AZ— Ty T REO A —/N—2 a— NEFE I T 5720 Rpawp (ZITA 7> aro 1M Q 1
IRIRLET, 38/ —FDOV—7EBREMEL. Z4s LED Z @i L7RWnIHIZd 5720, RLK_COMP WZiEA 7 rar
DIEFLERIRLET,
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821377V — 3 iR

K SW, AV A Z I EER, T 4—7 7 V—:LED FEii
Y7L (AC)

@ 8-2. PWMADIM = 100%\ 1kHZ\ FSW = 400kHz To)
LED &Y v 7

KE:SW, AL A F I EE, T 4—7 +7/V—:LED i
V7L (AC)

E 8-3. PWMADIM = 10%\ 1kHZ\ FSW = 400kHz To)
LED BHRY v 7

,E,E;ZPWMAMM\ 7kéISW\ 7]‘1/‘/‘://(\/5757%(}!1:11\ :7:’1”_‘7“7
Jb—:LED it

B 8-4. PWMppym 7% 1% 5 99%. 1kHz T® LED &
TR GE

EE;ZPWMAMM\ 7}(@18W\ 21_]/‘/‘:/4)‘/&7&?\%0!%\ :71\‘4“*70'7“
JL—:LED 7%Ejit

8-5. PWMapw 5 99% 55 1%. 1kHz T® LED &
TOREISE

B PWMpwms KE:SW, AL Ao BB B, Ta—T 7
JL—:LED &t

8-6. PWMppm = 100%. 1kHz TR —bT7 v/

B PWMpwms KE:SW, AL Ao B0 BBR, Ta—T 7
Jb—:LED &

K 8-7. PWMapm = 100%. 1kHz TD> vy b >

28 BRHCT BT — RNy 2 (DB bt B
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FUVP, KE:SW, 7R FAULT, AL oo A F 728, T4— BUVP, KE:SW, 7R :FAULT, AL v A Z 728,
7+ 7—:LED &t LED &+
8-8. LED BB IRE B 8-9. LED-PGND G#&{R %
HLED FBJE, K :SW, 3R :FAULT, AL AU X ER, HUVP, K& :SW, 7~ :FAULT, ALy AU F U2 ER. Fk:
F4—7+7)L—:LED &if CSP-CSN
8-10. LED+ 8K U LED- fE#k R HE B 8-11. RA v F > ¥ FET fatkR#
K SW, 7R FAULT, AL AU B I HER TA—7 TV H:.COMP, /K :SW, 7~ :FAULT, ALy A X U2 ER. fk:
—:LED 7EJi. #%:CSP-CSN CSP-CSN
8-12. £ REH DR RE K 8-13. £ REMEIRFRE
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8.2.2 TPS922054 48V A7), 2A 7). 12 E—X PWM FFH(fEDWLED FZ1 /Y

Vin = 48V
Cin
TPS922054DMTR
PGND
T T T
AGND | [
| I
(] vIN | |
Cvin —— | [
%{ [ ] vce | Thermal Pad :
I
High [ ] ADIMHD | I
| I
[ ] ENPWM | I
| I
] FAULT I

Sw

CSN

CSsP

UVP

COMP

FSET

TEMP

Rik_comp
(optional) Cour

-

Rsense }
AN | X12 LED
|
)
T j\
Crur
T (optional) ReLr ‘
. 4%%Y
Ruve1
Rcomp
(optional) Ruve2
NV
Roawvp —
(optional)§
Ccowmr|

K 8-14. 48V AH. 2A . 12 E—X WLED, PWM 8%, U7 7 L RFHAL

8.2.2.1 B EH

ZORREITIE, RORICREHSN TN T A=ZZEHLET,

+z 8-2. BREt/NNSA—%

IRFGA— B
N )8 i B 48V +10%
LED JIEJ5 W 7 3.0V
H I EE 36V (3.0 x 12)
fx K LED it 2A
ALH I RERR) YT IV BRAV I 2EHRD 40%
LED &)y 7 v 200mA LLF
ANNEBEDY TV 600mV LI T
A7 TPS922054 :20kHz, 1%~100% ® PWM A7)

26 BRHCT BT — RN 2 (DA RB bt B
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8.2.2.2 ¥/ RRETFIE
8.2.2.2.1 A >4 5 DER

DOFEFFOANTJEEIL, 48V10% OEEfFEL—v, )X 12 [Ho A LED ZEVER L, 1> X 75 (}lu)/7 IV
i BRIV KA X 2 ETRD 40% K TF, W) —r Y ——I A I XER) 7 Va3 R85
LN A PNEAGRR L CEIMET 5L &I, n—H AR FET OBFHHIRICER L2WEINCLET, 2084, taﬁ/w
= DA EIE) T IVETN, ZORIMEIVIEL /25T TEHLERHVET, ) 1 DOMFTFEHIL, B —r Y —
v —27 By SRR A X 72 DOa TR LER A EYICHIR T 52T, 2O =Y —E—IDA U HE I H
Vo7 WVERBEIRLIZ% ., X 1M 2EHALTH A Z 72 L OREREZ R LET,

Vour X (VIN(max) - VOUT) (11)
~ VIN(max) X KIND X IL(max) X fsw

ZZ T,
* limax) i/l)/& JHE {}lh@ﬁijﬁﬁfﬁ‘
o fowi AT LT EREL,

N VIN MAX) iﬂij(]\jjaﬁ}_“(ﬁ—
e Vout IZ. LED B OMisgDEILE L AIPLO MG O EJLZOFITY,

BIRUToALF 7 2EICED, M2 2L TREEOA X I 2ER) 7 NV At TEET,

Vour % (ViN(max) —Vour)
IL(ripple) = VIN(max) XL X fsw "

ALF 7D RMS &L B L O EROERIL, VAT LB IIREINAEINL REWVVERHVET, Ziux, 1~
575@ﬁ¥ﬂ@ﬁﬁfﬂﬁ§§§$bf£b ONZT B TT, NT—T o7 BPIREE, FIEERE L, A X 2R
DBFE OBEERE B AT, BIHIRMEICETDHERHVET, LIzni> T, 2/ "\—FDOE I BB L _EOfaFfi &R
EME TR T AL F, B~ 1 X 72 EfiE RMS Bt E2R 13 X 14 ([TRLET,

I .
IL(peak) = IL(max) + w (13)

_ 2, lGripple)”
IGrms) =\ Lmax)” + — 17— (14)

DFEFETI ESN VIN(max) 48V, VOUT =36V, ILED = 2A, fSW = 1.2MHz, IR T KIND =04, DAHEIE AT
9.4|JH ZEHELET, AOUH OA L Z I HINRIRENE T, ZDA L HZ IR T ALEI7ZD) T )V B —2 RMS Eifit
L, TN E 4 0.75A, 2.4A, 2.01A T,

8.2.2.2.2 A3 >T > Y DER
AJJEIR %’3[%&5%5%“/%{%& T ONAANDTRNT BAATF 7 ) A R AR T 5720 NS n
MIETT, TRV —ZRBOT-OIZ BT a2 F 3, X5R /213 X7R ?Eﬂﬁﬂi%#foﬁf w7y

1%, ESR 2ME<L, ?Efﬁf%iﬂwi‘d\éb\t&) SHERES N E T, IBEAE DT IV r—a Tk, @A 74V E2) T EAT
A=, 10-uF 227 3 EEHIZ, VIN~PGND/AGND ORIZ 0.1-pF 2> T oV 2 ilE 752 &2 #EE L £§, v
T YD ATIEEERIL. Eij(ﬂﬁgﬁri@%)j(%b‘z WRHVET, X 15 ZFEHL ANy I NVEEEZFELET,
ZZ T, ESReN IEA 12T D ESR, Kpg (ZFINEN7Z DC BIEICBITD I/ REOT AL —T A T HRET
R

_ Vour
VINGripple) = TL(max) % (KDR X CIN X fsw X VIN(max) + ESRCIN) (15)
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OFFEFTIE L 10-uF, 100V Efg= 724 2.2-uF. 100V X7R 53y 72724 0.1-pF. 100V X7R £53v 7=
NAVAUs %I%E?RL“C%@ # 570-mV DA SNV 7 IVEEMESIVET,

8.2.2.2.3 3 >F Y DER

HAar 7oz dkh, LED AN Z &2 L@ B ERY > 7 A MRS E T, BEDOEFRY Y7 /izky, LED Ak
Uo7’ RMS B Mg L ., LED OIEEN FHLUET,

1.LED A—H—DF —H#L — el LT, LED AN (R ep) DREIIIEH 23S L $4,

2.LED XU/7‘%i;lm&ﬁ§7ﬁ€f£t"~7‘/H =27V T IVFEH Lepgippley)*D 1AL T U ITHE oA =5
VA (Zout) HRHELET, I rlpple BRI A X I ZTHESNDE =Y — =T DA XX ) T IVERTT,

3B/ NEH R REEFHELET,
4. FINEN5 DCEBEDT AL —T 4 7RIz dh, MR EZHEYICHECLET,
H 17 X018 L 16 2L TLFZENY,

AV
Riep = A_III«": X # of LEDs -
RLED X ILED(ripple)

] 17
Zcout IL(ripple) — ILED(ripple) ()
C S (18)

COUT = 2m X fsw X ZCcoUT

HHar T o 2@IR L%, 19 2EH LT LED AN 7 2Bl COY—7Y —v — 7)o 7 )VEREHEE T F
ﬁ—o

Zcout * IL(ripple)
ILED(ripple) = ~ZcouT F RLED (19)

ZZTliX Cree WLED M HEAU TV ET, LED OEhJHRFTIE 1-A IE 7 1 E iR 0.67 Q T7, X5R E/2i% X7R 7%
BREFRFOETIvrar 7o, ESR DMEL IRERED/ NEW2 | SR<HER S E T, 2O ETiX, 1-pF, 100-
V ® X7R ®F73v7ar5 4L 0.1-uF, 100-V O X7R £33y rarF o4 2L Tk, 28R L TWOET,
LED OV 7 NV EfiAFH T 5L K 120 mA L7220 E T,

8.2.2.2.4 &> X HEH DER

Fek LED Wi IE 100% PWM 7 22— 7 (B 2A T, 56 T5 Veer £ 200mV ©F, 2 A LT 1, #HERHTE
100 mQ LLCRHESNET,

T ZIBIOHEE E 1T 400mW THY | BIRICITIEIIOERE IO+~ — 0 DULETHAZLICEERL T
él/\o
8.2.2.2.5 FDMIH 1 E8E DER

ZOFFTIX, CSP EY® Re1 12 100 Q. 0603 DIHLAHELEL | /A XEAZB LU TEB M2 [ L ET, M
T4 =R DE R AR % T 4 VE T DT, CSP-CSN £ Cgip 2l A7 a>d 1nF, 50V & X7R 53y
T oY ERINUET,

N—FREMEDT . Coomp 1= 1NF. 10V D XTR £F3v 7307 % Reowp (13472 T 100 Q OifHi4 %
W DL HELEL LT, PWM A0 DALH BNy TOA— =T a—NERZ T 5720 Rpamp (121347 =
D 1M Q {T‘R#%%yﬂbi‘é— Ik ) —RDY—TE /)IL%*%{ L. ZN LED @i L2z 3 58728, RLK_COMP
(I3 T ar OEFIEERLET,
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8.223 77V — 3 iR

K :SW, AL A X X BN, J\E LED Ei)y 7 L
(AC)

& 8-15. PWMppy = 100%. 1kHz, Fgy =1.2MHz T
® LED RV v IV

E PWMpywy. KE:SW, ALy A7 728, O LED

8-16. PWMpyym = 90%. 20kHz T® LED PWM S8

EZPWMPWM\ /k@ZSW\ 7‘“1/:/://(:/&75%%\ /}‘i%l/‘#r—]:LED

B

B 8-17. PWMpym = 50%, 20kHz T® LED PWM 383
DILEBYIYD

HPWMpywi. K SW, ALy A7 72 &, O LED

I

8-18. PWMpywn = 50%. 20kHz T® LED PWM 53¢
DILTHYIY D

B PWMpwm. KE:SW, ALy A F 72 E R, O LED

s
B

B 8-19. PWMpywm 18 1% 5 99%. 20kHz ~NE® L
7= & &0 LED EftBELE

B PWMpwi. KE:SW, AL A7 72 &, O LED

R

8-20. PWMpyy 75 99% M5 1%. 20kHz NZE L
=& ED LED ERBELE
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B PWMpwm. KE:SW, F Loy A F 72 E R, O :LED

UL

B 8-21. PWMpyym = 100%. 20kHz TOITE)

B PWMpwi. KE:SW, ALy A7 72 E L, T LED

RV

8-22. PWMpyyy = 100%. 20kHz TD> v+ v 4D
v

%:PWMPWM\ KRG :SW, ALy A F X E, B :LED

VL

8-23. PWMpym = 10%. 20kHz TOD#ZE)

%ZPWMPWM\ 7J<EZSW\ ﬁ‘l/‘/“/%‘/&?ﬁ%m\ (/%l/\%sLED

8-24. PWMpyy = 10%. 20kHz TD v v IV

30
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8.3 BRICBET H#IREIH

FRA AL, 4.5V~65V O A BEIRELEFE CEET IR FHENTOET, ZOAERICITED 2L F 2L —
Ay PMTONOUERHVET, ZOT SAATIE, ANERPOEIEHIND T —VERET SAADLDALNyF 7
JAREARI T BT AT 2 T o3BT, X6R £721% XTR B KA > 73y 7305 4%, ESR HMK
IBEREANENT=8 | SHEES N E T, 1ZEAE DT U —a T, 10uF Oz F 3T T,

841147

TPS92205x 7 7IUMN, Fela/aEREA FAE =D IITEM YR L A T VRS E T, LT O®I7var Tk, mdeL A7y
N T BT D DHART AL ZFENLET,

841 LA 7D FDHA K1 >
TPS92205x 7 7Dt/ L AT U MilZ b 7 al 8.4.2 (ITRLET,

o BB AIREB L OBWEESDITIE, KEZR PGND 7L —C % BT A2 N EE T,

o RE—LDALE—H /Xé{f%ﬁ‘@”é X, IN & PGND D% —2 % TEBIENT IR THMENHET, XFZ—2 N
JRUVNEE | BT EVERE DS DN E T,

o Y= BT EMEATIUEL, Bl PGND 7L — & BIIOT YN EH (PCB) B IZfEER L, e 7T Rl E
1THZLnTEET,

o ANRAUTRZR T Y CIN L IN BEXOYPGND BV TEAZIT TV EIZELE T AMLERHIET,

« LDO HHEBEDOLZEZMMT D0, VCC 2T L VCC BEUMNE TEATITT TV MLEIZE E T 503 H D
3

o FHEAE IR AR T DI LI IBIE R A AT AR T 572D SW RE— B TEATTELST B0
BERHET, F7-. SW NZ—U NS i /A X8 EMI M&ﬁzéhiﬁ

o FTNRAAD TR TF U T ERPRNLNINTL TIEEN,

*+ CSN BXLONCSP /& —Pightid, WAHNIHEE L, TEAMRVELILC, @BIEDAS T L TR = T TRy
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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 ©)
@ ©)
TPS922052DMTR Active Production VSON (DMT) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T2052
TPS922052DMTR.A Active Production VSON (DMT) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T2052
TPS922052DRRR Active Production WSON (DRR) | 12 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T22052
TPS922052DRRR.A Active Production WSON (DRR) | 12 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T22052
TPS922052DYYR Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T2052
(DYY) | 14
TPS922052DYYR.A Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T2052
(DYY) | 14
TPS922053DMTR Active Production VSON (DMT) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T2053
TPS922053DMTR.A Active Production VSON (DMT) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T2053
TPS922053DRRR Active Production WSON (DRR) | 12 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T22053
TPS922053DRRR.A Active Production WSON (DRR) | 12 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T22053
TPS922053DYYR Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T2053
(DYY) | 14
TPS922053DYYR.A Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T2053
(DYY) | 14
TPS922054DMTR Active Production VSON (DMT) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T2054
TPS922054DMTR.A Active Production VSON (DMT) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T2054
TPS922054DRRR Active Production WSON (DRR) | 12 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T22054
TPS922054DRRR.A Active Production WSON (DRR) | 12 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T22054
TPS922054MDMTR Active Production VSON (DMT) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55t0 125 T204M
TPS922054MDMTR.A Active Production VSON (DMT) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55t0 125 T204M
TPS922055DMTR Active Production VSON (DMT) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T2055
TPS922055DMTR.A Active Production VSON (DMT) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T2055
TPS922055DRRR Active Production WSON (DRR) | 12 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T22055
TPS922055DRRR.A Active Production WSON (DRR) | 12 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T22055
TPS922055MDMTR Active Production VSON (DMT) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55t0 125 T205M
TPS922055MDMTR.A Active Production VSON (DMT) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55t0 125 T205M

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

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

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

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

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

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

Important Information and Disclaimer:The information provided on this page represents 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. 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 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
A |<— KO 4 P1—p|
IR T
& © o|( Bo W
el |
L & Diameter ' '
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
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0 0 Sprocket Holes
| |
T T
e | )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% |
T T
=
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)
TPS922052DMTR VSON DMT 14 3000 330.0 12.4 3.3 4.8 1.2 8.0 12.0 Q1
TPS922052DRRR WSON DRR 12 3000 330.0 12.4 33 3.3 11 8.0 12.0 Q2
TPS922052DYYR SOT-23- DYY 14 3000 330.0 12.4 4.8 3.6 1.6 8.0 12.0 Q3
THIN
TPS922053DMTR VSON DMT 14 3000 330.0 12.4 3.3 4.8 1.2 8.0 12.0 Q1
TPS922053DRRR WSON DRR 12 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
TPS922053DYYR SOT-23- DYY 14 3000 330.0 12.4 4.8 3.6 1.6 8.0 12.0 Q3
THIN
TPS922054DMTR VSON DMT 14 3000 330.0 12.4 3.3 4.8 1.2 8.0 12.0 Q1
TPS922054DRRR WSON DRR 12 3000 330.0 12.4 33 33 11 8.0 12.0 Q2
TPS922054MDMTR VSON DMT 14 3000 330.0 12.4 33 4.8 12 8.0 12.0 Q1
TPS922055DMTR VSON DMT 14 3000 330.0 12.4 3.3 4.8 1.2 8.0 12.0 Q1
TPS922055DRRR WSON DRR 12 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
TPS922055MDMTR VSON DMT 14 3000 330.0 12.4 33 4.8 12 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)
TPS922052DMTR VSON DMT 14 3000 367.0 367.0 35.0
TPS922052DRRR WSON DRR 12 3000 367.0 367.0 35.0
TPS922052DYYR SOT-23-THIN DYY 14 3000 336.6 336.6 31.8
TPS922053DMTR VSON DMT 14 3000 367.0 367.0 35.0
TPS922053DRRR WSON DRR 12 3000 367.0 367.0 35.0
TPS922053DYYR SOT-23-THIN DYY 14 3000 336.6 336.6 31.8
TPS922054DMTR VSON DMT 14 3000 367.0 367.0 35.0
TPS922054DRRR WSON DRR 12 3000 367.0 367.0 35.0
TPS922054MDMTR VSON DMT 14 3000 367.0 367.0 35.0
TPS922055DMTR VSON DMT 14 3000 367.0 367.0 35.0
TPS922055DRRR WSON DRR 12 3000 367.0 367.0 35.0
TPS922055MDMTR VSON DMT 14 3000 367.0 367.0 35.0
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GENERIC PACKAGE VIEW
DMT 14 VSON - 0.9 mm max height

3 x4.5,0.65 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.
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DMTO0014D

PACKAGE OUTLINE
VSON - 1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

2. This drawing is subject to change without notice.
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
DMTO0014D VSON - 1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD
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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
DMTO0014D VSON - 1 mm max height
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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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GENERIC PACKAGE VIEW
DRR 12 WSON - 0.8 mm max height

3x 3, 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.

4223490/B
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DRR0012C

PACKAGE OUTLINE
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
2. This drawing is subject to change without notice.

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
DRR0012C WSON - 0.8 mm max height
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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

DRR0012C WSON - 0.8 mm max height
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81.7% PRINTED SOLDER COVERAGE BY AREA
SCALE:20X
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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
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NOTES:

1. Alllinear 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 per side.

This dimension does not include interlead flash. Interlead flash shall not exceed 0.50 per side.

Reference JEDEC Registration MO-345, Variation AB

o>
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EXAMPLE BOARD LAYOUT
DYYO0014A SOT-23-THIN - 1.1 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.

3 Texas
INSTRUMENTS

www.ti.com



EXAMPLE STENCIL DESIGN
DYY0014A SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 20X

4224643/D 07/2024

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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