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B 145
Ta BEE D HEE HAER QFN (1) EXES Nylr—9
(1) & Ny =39 —%>7
OouT1 ) 800mA
—40°C to 85°C TPS62410 Adjustable DRC TPS62410DRC CAT
OouT2 800mA

(1) BFEON Y =B LU THIBERICOVTE., TORX1 AL NDERICHS [ NXvFr—T-FTVar]| 8RBT 2H». £-ETIOWeb
YA~ (www.ti.com) 2 ZEL £ E W,

X R A E
B{ERERER (B E0 s VEY) ¢
fi& BT
Input voltage range on Vy®@ -0.3~7 \%
Voltage range on EN, MODE/DATA, DEF_1 -0.3 ~V +0.3, <7 \Y
Maximum Current into MODE/DATA 500 LA
Voltage on SW1, SW2 -0.3 ~7 Vv
Voltage on ADJ2, FB1 -0.3 ~Vy +0.3, <7 \Y
ESD rating® HBM Human body nodel 2 kV
Charge device model 1 kv
Machine model 200 \"
Tymaxy Maximum junction temperature 150 °C
Ta Operating ambient temperature range -40 ~85 °C
Tsig Storage temperature range -65 ~ 150 °C

(1) EMRAERLULEDZ L Z1F, BRICEAN - BHHNEL A -V EERICEZZZEPHNET, ChIEX ML ADERDAHICDOVWTRLTHY,
CDTF—52Y— MO [HEEEEM] ICRSNEEHA ZRETORBUBOEEEFEBRT N TIRH ) LA, EHEAEBROREICKE
BB Z L. AEROEBEICHEBESZAZZEN BN ET,

(2) @ THERERBERDTZ > FigFEEECLTVETS,

(3) AMFEETIVIF1BKQDIEHREN L TEEZICI100pFDAL T oY THELET, ¥ - EFIVEEE L ICEE2000FOI LT THELE T,

BEREE
Nyfr—o Roja EHER, Tp<25°C ERRE T, =25°C
DRC 49°C/W 2050mW 21mW/°C
HRENERM
EMEREFEEA FFICEIRD & VLR Y)
MIN NOM MAX| Bify

VIN Supply voltage 25 6 \Y

Output voltage range for adjustable voltage 0.6 VIN \Y
Ta Operating ambient temperature —40 85 °C
T, Operating junction temperature -40 125 °C
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EXAEE

Vin = 3.6V, Voyur = 1.8V, EN = V|, MODE = GND, L = 2.2uH, Coyt =20uF, Tp = —40°C ~ 85°C typical values are at

Ta =25°C (4FICECIRD 4 LR Y))

mode

NTA—4 BIEEG | MIN TYP WMAX|
SUPPLY CURRENT
Vin Input voltage range 25 6.0 \
One converter, loyt = OmA. PFM mode enabled 19 29 A
(Mode = 0) device not switching,
EN1=10OREN2=1
Two converter, loyt = OmA. PFM mode enabled 32 48 uA
) . (Mode = 0) device not switching,
lq Operating quiescent current EN1 =1 AND EN2 = 1
loutr = OmA, MODE/DATA = GND, for one 23 UA
converter, Vot 1.575V(1)
lout = OmA, MODE/DATA =V, for one 3.6 mA
converter, Vour 1.575V ()
EN1, EN2 = GND, V) = 3.6V©@ 1.2 3
Isp Shutdown current uA
EN1, EN2 = GND, V,\ ramped from 0V to 3.6V () 0.1 1
Falling 1.5 235
VuvLo Undervoltage lockout threshold — \%
Rising 2.4
ENABLE EN1, EN2
Vin High-level input voltage, EN1, EN2 1.2 Vin \Y
Vi Low-level input voltage, EN1, EN2 0.4 \
I Input bias current, EN1, EN2 EN1, EN2 = GND or VIN 0.05 1.0 uA
DEF_1 INPUT
N Input biasd current DEF_1 DEF_1 = GND or VIN 0.01 1.0 A
MODE/DATA
Viy High-level input voltage, 1.2 Vin \%
MODE/DATA
Vi Low-level input voltage, 0 0.4 \
MODE/DATA
N Input bias current, MODE/DATA MODE/DATA = GND or VIN 0.01 1.0 A
Von Acknowledge output voltage high Open drain, via external pullup resistor Vin \Y
VoL Acknowledge output voltage low Open drain, sink current 500pnA 0 0.4 \Y
INTERFACE TIMING
tstart Start time us
tH 1B High time low bit, logic 0 detection | Signal level on MODE/DATA pin is > 1.2V 200 us
t B Low time low bit, logic 0 detection Signal level on MODE/DATA pin < 0.4V 2X 400 us
th s
t 1B Low time high bit, logic 1 detection | Signal level on MODE/DATA pin < 0.4V 2 200 us
th 1B High time high bit, logic 1 detection | Signal level on MODE/DATA pin is > 1.2V 2x 400 us
L Hs
Teos End of Stream Teos 2 us
tackN Duration of acknowledge condition | V,y 2.5V to 6V 400 520 us
(MODE/DATE line pulled low by the
device)
tyalacK Acknowledge valid time 2 us
timeout Timeout for entering power save MODE/DATA Pin changes from high to low 520 us

(1) TNAXBHANBAFm T v F I LTHY . LEE33PH, BICRAMVICEZBEPEENTVET,
(2) ZOERFNA D —FA F—TINHE 57 (ENTEZIFEN2= “H” LA BT, BRBEVND /N7 —- 4972 LTOWAEWEEILEYTY,
(3) ZOEETNA NPT 4 AT =TIV (ENTRUEN2 = “L” LAN) TERBEVND G ERIA L BHICHEN T, BT/ APRIDISA 2 —T I

(ENTE/2IZEN2 = “H” LANUL) ILBEBETHERNTT . RO 32— T ILDEIZ,
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BRI
Viy=3.6V, VOUT =1.8V, EN = V|y, MODE = GND, L = 2.2uH, COUT =20uF, Tp = —40°C ~ 85°C typical values are at
Ta=25°C (4FICECHR A 4 LBRY))

N5 A—4 BIE R | MIN TYP MAX| &I

POWER SWITCH

Ros(on) P-Channel MOSFET On-resistance, | V|y = Vgg = 3.6V 280 620 mQ
Converter 1,2
Ik PmoS P-Channel leakage current Vps = 6.0V 1 uA
Ros(on) N-Channel MOSFET On-resistance | V|y = Vgg = 3.6V 200 450 mQ
Converter 1,2
Ik swiswe Leakage Current into SW1/SW2 Pin | Includes N-Chanel leakage currnet, 6 7.5 A
Vi = open, Vgy = 6.0V, EN = GND®
ILvE Forward Current | OUT 1/2 800mA | 2.5V < V< 6.0V 1.0 1.2 1.38 A
Limit PMOS and
NMOS
Tsp Thermal shutdown Increasing junction temperature 150 °C
Thermal shudown hysteresis Decreasing junction temperature 20 °C
OSCILLATOR
fSW Oscillator frequency 2.5V<VIN<6.0V 20 225 25 MHz
OUTPUT
Vour Adjustable output votage range 0.6 Vin \%
Vet Reference voltage 600 mV
Voltage positioning active, MODE/DATA = GND, 1.01x
Vout (PFm) device operating in PFM mode, VIN = 2.5V to -1.5% v 2.5%
5.0V ©)(7) out

DC output voltage accuracy PFM

mode, adjustable and fixed output | MODE/DATA = GND; device operating in PWM 19 0% 19

voltage ® Mode VIN = 2.5V to 6.0V(?
VOUT VIN =2.5V to 60V, Mode/Data = VIN s Fixed PWM 190 o, o,
operation, 0OMA < loyt < loutmax @ 1% 0% 1%
DC output voltage load regulation PWM operation mode 0.5 Yol A
tstart up Start-up time Activation time to start switching(® 170 us
tRamp Vout Ramp UP time Time to ramp from 5% to 95% of Vout 750 us

(4) SW1E > ESW2E U I TMQOAZBEMAGNDICER S h TV E T,

(5) HABEDMHHICIIAMOEERABRADOEMICLIBRERPETATVERA,

(6) #BRLIZL = 2.2uH(Typ). Cout = 20uF(Typ) TT o /NT X —2BAIEIERESEL T &V, PFME— FEEOEATEY v 7VEHEAIL T 40
ENREICLINEETNET, HATLTF oD ARZVWEHNEERENS< AV ET,

(7) N7 —t—TF-E— KTEEDICIE. 1ZEMICIpgy = VINB2QEFBZ 5 EPWME— RICBITLE T,

(8) Vout >2.2VMDig4E. Vinmin = Voyr + 0.3V

(9) ZOEBEEIESNZDIE, 22T N=2DIEDIDH Y vy hEIL-E=RK(EN2=0)P5T 771 7-E—KEN2=1)IZHY, D, B
1203 N=2PBRICAX—TIJHIZIE. EN=1) THBBETT, £/, 220> N—2EH T vy hEI2-E—K(EN1=EN2=0)»5
T9I7 4 7-E—KENT/EN2OEA. E£72E0ThHPH)ICE - HE TR REBEEAEIC £ TICE 5(280us(Typ) DEEEP LETT o tond@BE.
AN—=BREFER1yFLTERBAL. Vourds LRASEE T,
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P | o] sw2
MODE/DATA [J2 | © 190 EN2
VIN 3 i 4@8 Es[: GND
FB1[d4 ! <° ' 7] ENT
DEF_1 [J5 bennnnnm- } 6] SW1

Top view DRC package

E > #&EE
i F
NO. /10 B B
NAME (QFN)
ADJ2 1 ALN—=220HNERFZERANEF. HAEERIZE/N— 3 > (TPS62410) Tld. VOUT2-ADJ2HE

& GND-ADJ2RICAERIL EHMT T LT, HAEE#0.6V~VINORIZEKEL TL &V, a2 /N—%2
(CXf U CEasyScale™1 >4 —J 114 X &@LU CEEFHH FPITHph 355 ICH. COECIIHENICERE
ERLEThEEY EEA,

MODE/DATA 2 ZDEICIF2DDEEEY HY) T,

1| BfEE— RORIR : “L” LANILDIBE, BEFKICT /NS XHPPFME— K TEIfEL. EARFRE
ICEEMNICPWM E—REL B [INT—t—T-F—FK] £4WET, 2OEC%E “H” LAILIC
T3, FNARE2EHEEICHYEEPWME— RTEEL £,

2.| EasyScale™1 > & —7 1 X{EE: 2 DDA N— 2 DHHEEELETE-DDIHERD Y
T A2 B—=T 14X, ZOE G, DBEICSU (RIREEENTH/20DF—T>-KL1 >
HAKEED > TWET, -T2 KL DY 7RJREL EIE. 500UAE TCEBL>TVWET,
DA 2—T7 14 R, ENTAEN2OWThh— B “H” LNILDIFE. 775« THIKEE

ERhVET,
VIN 3 | TNAZADEREETHY) . EBESEE N 25V~6VD/Ny 7 —ICEHRLET,
FB1 4 I ASN—Z1DEET 1 — KNy JEERBEAN T, EEVoutl IR L £ 7, REUABEEDI T 0p

ZOEZ ERERBESORICAB SN TVWET, HASEEER 1 70BHE. LM >2—T 1 XH
FRINEE. ZOEY BRBOEERHERICERINET,

DEF_1 5 /O |ZOE IEILN—21OHHEEERDE T, TPS62410 TIEHT DB E N L -HABEXTERD
FPFATANELTEELET, BEHAEESRATIRINDE L IET 740 NEEHAEED 5:&IRT
5FTRZIANELTEELET,

TPS62410D5ZE. HAEBEERET2/20IC. COELIHMT I TER 2 ERTILEIFHWET,

SWi1 6 OAN=Z1DZXA v F-E>y A 287 21ERLET,

ENT 7 I ACN=21DA X —=TIWAAT. 79747 “H" ,

GND 8 I |[EAOALN=2DTFL K-EXT. 2O > dPowerPad™ICERE L £,
EN2 9 /O | aA>N—=820DC4ZX—TIWANT. 7757147 “H” ,

SW2 10 ACIN=B2DZXA v F-E2, 1 ZTRII2EHRLET,

PowerPAD™ GNDICER L X7,
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Swi

____________________________________________________ .
r |
| Converter .
VIN |
I FB_VOUT :
Thermal —
f o
| Lshutdown Softstart | vae +1% v I
D‘ I Skip Comp. > - :
ENA1 FB_VOUT |
I VREF—1°4 > > |E :
Skip Comp. Low
VREF i

D_ Ext. res. network Error Amp J_I_I_I (S;?m’o' Gate Driver :
: age - H
DEF1| |! Int. Resistor__ FB Internal e :
Network VOUT1 | compensate |

II
| C, 25pF (> |
! Il L J !
| il > :
Register |
I__Ill, :IHN [DEF1_High (Saiv,::«gigr M GND :
FB1 | 'l - [DEF1_Low] Average |
[ Current Detector |
Skip Mode Entry [—  NMOS Current I
Limit Comparator| |
_________________ 1 |
CLK 0° | :
—i - Reference ] Load Comparator |
Easy Scale| (2);53; It-Iozr e e e e |
Mode/ Interface ! e == ]
DATA ACK Undervoltage +CLK 180° | PMOS Current |
MOSFET Lockout | Limit Comparator |
Open drain J VIN |
| Converter 2 YT — !
| Int. Resistor VREF +1% Y |
| :! Network Skip Comp. _ - |
l egister Lagl |
I Fevo |',;| |
| || Note B VREF-1%| [ — |
| ] VREF Skip Comp. Low Gate Driver |
| Cy 25pF Error Amp. (s:t(:g?l iv |
' Internal > }
| compensated |
] RI.N |
I — |

[
D | FB_VOUT2 | J :
ADJ2]| 1| |
| |

Sawtooth

: - I Generator M J GNd
| erma Average |
| Shutdown T Current Detector |
I . Skip Mode Entry |— NMOS Current |
D_ | Softstart CLK 180 Limit Comparator] |
EN2| |
| |
| |
:_ Load Comparator Jl

A BEEHAEEN—T 3> Tl DEF 1ECIBAREDT 1 S 2IVANICERS W TH Y.
B. EasyScale™A >4 —7 1A XN L TALN=—220BHEEEFHET 3213, AD2E > IFEZEVOUT2ICER LA ThIEE ) £8 A,

REMESRICEERIMA TV EEA,

Sw2
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INT A —ZRTE R

VIN25V-6V

OT VIN
Cin
10 uF t['

O— EN_1

MODE/
DATA

TPS62410
FB 1
L1
SWi1
2.2 uH
LPS4018
DEF_1

Sw2
2.2 uH
LPS4018

33 pF
ADJ2

GND

VouTs

GRM21BR61A106K

VouTz

GRM21BR61A106K

ARV E
U5 7 55VE-B
NO.

Efficiency Voyr1 = 1.2V 1
Efficiency Voyry = 1.5V 2
Efficiency Voyto = 1.8V 3
Efficiency Voyto = 3.3V 4
Efficiency vs V| 5,6
DC Output Accuracy Voyrq = 1.5V 7
DC Output Accuracy Voyto = 3.3V 8
Fosc Vs Vin 9
I for one converter 10
I for both converters, not switching 11
Rpson PMOS vs Viy 12
Rpson NMOS vs V|y 13
Light Load Output Voltage Ripple in Power Save Mode 14
Output Voltage Ripple in Forced PWM Mode 15
Output Voltage Ripple in PWM Mode 16
Forced PWM/ PFM ModeTransition 17
Load Transient Response PFM/PWM 18
Load Transient Response PWM Operation 19
Line Rransient Response 20
Startup Timing One Converter 21
Typical Operation V)y = 3.6V, Vgut1 = 1.575V, VOUT2 = 1.8V 22
Typical Operation V|y = 3.6V, Voyry = 1.8V, Voyr2 = 3.0V 23
Typical Operation V|y = 3.6V, Voyry = 1.2V, Voyro = 1.2V 24
Dynamic Voltage Positioning 25
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REIHS

XINO.
Soft Start 26
EasyScale Protocol Overview 27
EasyScale Protocol Without Acknowledge 28
EasyScale Protocol Including Acknowledge 29
EasyScale — Bit Coding 30
MODE/DATA PIN: Mode Selection 31
MODE/DATA Pin: Power Save Mode / Interface Communication 32
Typical Application Circuit 1.5V / 2.85V Adjustable Outputs 33, 34
Layout Diagram 35
PCB Layout 36
EFFICIENCY Voyr = 1.2V EFFICIENCY Vour = 1.5V
100 v T2V 100 v 5V
out =1- =15
90 90| 24T
80 = e 7’ /,
7 74 ntliiw777%
70 / 7Y/ ~ MODE/DATA = Low/ /1171
. 74l 74 : ooee /
* 60 MODE/DATA = Low//f -/ I} V=37V
8 V=5V / MODE/DATA = High ) V=33V
k3 V=37V [ ~Vin=5V K V=27V
o V=33V MLV =37V § MODE/DATA = High
= V=27V - V=5V i
w IN LVy=33V w =7 IN
// ~N V=27V | /\\le =37V
/ Vin=33V H
/ y Vi =27V
/ /
744 W4
.~ | %ﬂ'!:'
0 0 2
0.01 0.1 1 10 100 1000 0.01 0.1 1 10 100 1000
lout - mA louT - MA
1 2
EFFICIENCY Voyrs = 1.8V EFFICIENCY Voyrs = 3.3V
100 —— ‘ 100 ———
Vv =18V V =33V 5
90 | YT = - il o0 | 20T o p
)y d N\ Vin=36V | 27 ] yali
80 / 80 / Vin=3-6V
Al 1] / 7, / /
70 4 / 70 / /
° '/ / VlN =27V ’v * ’ ’& ’ /
* 60 | o Vin=27V * 60 / /
8 //\ ViN=36V |/ @/ 11 3 [/l Vin=5V /lf v)=sv
s / T L s / IR / IN
g AL w=se VIl T T T
£ T vin=sv_ |/ / T £ // /1
w 40 / (I T Viy=5 i 40 [—/ Power Save Mode // Forced PWM Mode
30 |/ /4 / / [T 30 / MODE/DATA =0 / / MODE/DATA = 1
// /’ / T / f
20 [///Power save Mode /| / /||| Forced PWM Mode || 20
MODE/DATA=0 / / MODE/DATA = 1 / /
10 || / 10 f
:ﬂ::,-/ /,g/
0 11 0 |
0.01 0.1 1 10 100 1000 0.01 0.1 1 10 100 1000
lout - mA loyt - MA
3 4

‘t’? TEXAS

INSTRUMENTS



RRAYF 4

Efficiency

Vour DC-V

EFFICIENCY vs Vy , Vour = 1.575V

EFFICIENCY vs Vi, Vour = 3.3V

100 ‘ 100
MODE/DATA = 0 ‘ IOUT =100 mA MODE/DATA =0
95 [-Voyr=1.575V loyr =10 mA bt Voyr=33V
90 lour=200mA | % flf\v
\
85 \\\N loyr =10 mA
80 ———— > 80 lour =1 mMA —
loyr =1mA 2
75 _g
70 i 70
65
60 60
55
50
2 3 4 5 6 50
4 5 6
Vin-V Vin-V
5 6
DC OUTPUT ACCURACY Vgyr1 = 1.5V DC OUTPUT ACCURACY Vourz = 3.3V
1.575 T 3.400 T Hmm
' =
Vour =15V e 1L AR
‘ ‘ HHH ‘ - ‘—‘O‘V\‘IHM Mod e‘\‘/?‘lt‘a‘l‘ge Posmonlng ctive
1.550 AU Vin =5 V— e
MODE/DATA = low, PFM Mode, Voltage Positioning Active ™ PWM Mode
i > i S OPeien
= ==\
1.525 *~ Vin=5V Viy=37V hn T
™ > Vin=42V \ l
M rtorlll N || r-HHH
1.500 L Lo L L) Lol L Q
[ TATTI I Y 380077y VDRV | V=42V | v sy
5 IN
ViN=27V ViNn=37V ° R U
1475 —-H VIN =33V N1 R A TR > ODE/DATA = high, forced PWM Mode
Vn=3.7V
|2
1.450 " MODE/DATA = high, forced PWM Mode
AT
0.01 0.1 1 10 100 1000 0.01 0.1 1 10 100 1000
lout - mA louT - MA
7 8
¥ 1
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RAVIFE

Fosc Vs Vin I, FOR ONE CONVERTER, NOT SWITCHING
25 24
2.45 ,/
23
24 85°C |~ -
20 " -
2.35 e /’ //
N
g 2.3 a0C < 21 // 25°C ,/
g 22 | / § " — /
L, % 25°¢ - 20 — /
//P / -40°C /
215 7‘\- 85°C 19 //
2.1 /
2.05 18] —
Y a— 35 4 55 6 7
. . 4.5 5 . 25 3 35 4 45 5 5.5 6
ViN-V
ViN-V
9 10
I, FOR BOTH CONVERTERS, NOT SWITCHING Rpson PMOS vs Vjy
42 0.55
0.5
40 \
0.45
38 — \\
85°C // a 04
< / . \ 0,
: PN\
. — »
g | 25°C | 2 035 \ -
3 ———— o 25°C
= 34 / \/
L 0.3 N AN
//
- - \
32 —20°C // 0.25
-40°C [~
30 — _—— 0.2 \\t
- 0.5 \\
28 25 3 3.5 4 45 5 5.5
2.5 3 3.5 4 45 5 5.5 6
Vin-V Vin-V
11 12
¥ 1,
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RAVIFHE

RDSON NMOS vs Vin

0.3

0.25

0.2

8?°C
‘ 25°C

S
S~—

/S

RDSon - Q

0.15
\

0.1 ——
T —

0.05
25 3 3.5 4 4.5 5 5.5 6

Vin-V

X 13

OUTPUT VOLTAGE RIPPLE
IN FORCED PWM MODE

LIGHT LOAD OUTPUT VOLTAGE RIPPLE

IN POWER SAVE MODE
Power Save Mode © . &
“Mode/Data =low

IOUT = 10mA

1-»-:--- -VOLZlT:-1-.8ZV 20mV/Div- .

el et Tdomab

Time base - 10 us/Div
14

OUTPUT VOLTAGE RIPPLE
IN PWM MODE

:Mode/fData :fhigh, f .
forced PWM MODE operation,
- 1OUT = 10mA

- VOUT = 1.8V 20mV/Div -

Inductor ¢urrent 1 OOmA::Div

Time base - 400 ns/Div

X 15

PWM MODE OPERATION
VOUT =1.8V
10UT = 400mA

; : : o T, ]

Time base - 200 n_s_ll-)iv

X 16

‘QP TEXAS
INSTRUMENTS
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12

ARAYISE

FORCED PWM/PFM MODE TRANSITION

Mode

Entering PFM Mode

. 'F'o:rce'd PWM o EMODE:/DATA-}?-V/DiVE S R R

Voltage positioning active

LOAD TRANSIENT RESPONSE PFM/PWM

. VOUT=1578V - -l MODE/DATA= low -

50mV/Div

Voltage -positioning-in PFM :
Mode reduces voltage drop T WM Mode operation

N

i, during load step

::::§:IOU'.I,§1:=:546H:]A::§::::

M I

VOUT= 1.8V
~“IOUT = 20mA

OUT-200mA/Div

Time base - 20 us/Div e

LOAD TRANSIENT RESPONSE PWM OPERATION

Time base - 100 ps/Div

X 17 X 18

LINE TRANSIENT RESPONSE

VOUT=1575V -
- 50mV/Div

- MODE/DATA=high- - - VIN 3.6V to 4.6V MODE/DATA = high
i PWM:Mode operation . ; VIN } V/Div

“IOUT 200mADY

: : * : © VOUT 1.575-
R i : - IOUT-200mA

Time base - 100 ps/Div

%] 19

Time base - 400 ps/Div

Xl 20

‘QP TEXAS
INSTRUMENTS



RREYIF 4

STARTUP TIMING ONE CONVERTER

TYPICAL OPERATION Vi = 3.6V,
vOUT1 = 1575V, VOUT2 =1.8V

| EN1/EN2 5V/Div : : : : L4

- VIN=3.8V |
j IOUT1 max = 400mA

':"VOUTET L
-500mV/Div -
T PP

SW1 1V/D|v 5

Icoil 500mA/Div

“ SW2/5V/Div-

Py :
ooz 200MA/DIV

ZVYIN : . . .
..........\/OUT1 1575V - - - : Cee :
ourz 18

+ Lours T IQUT2 = 200mA

Time base - 200 us/Div

X 21

TYPICAL OPERATION V) = 3.6V,
VOUT1 = 18V, VOUT2 =3.0V

T|me base 100 ns/Div

X 22

TYPICAL OPERATION V| = 3.6V,
VOUT1 = 1.2V, Vou-rz =1.2V

: SW1 5V/D|v ..... S J\,\ .

200mA/Div

co||2

OUT2

: OUT1 IOUT2_200mA L

- co|I2

200mADiv - TV, 36V,

- 200mA

. 0UT1 I LouT2 ¢

Tlme base 100 ns/Div

X 23

Tlme base 100 ns/D|v

Xl 24

Vour1 CHANGE WITH EASYSCALE

{9 TeEXAS
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EES L)
EE

TPS6241012132 0> DRI 2 /3 — 2 BN & T
¥, 20T YN —F B3P~ KAMEBFRHIZ BT,
2.25MHz®D [ & R D 7 S 2 @288 (PWM) TEIEL £ 3,
ST —k =T = FBA X =T LOBE, TV —23HA
M IC BRI ST -k —T - FE—-F&A&D, PEM (SL 2 fE
WRZEH) CEIMEL 24, PWMEMER:. ADBET7 4 —F 7+
J—FEEOMBOEHLEETL T FHlfZr> 27T, B
o4 Y RUOBARLE AL —Y 3 VB s, IO AT/
Mt 73y - avF Uy EHEHTAZENAREICAED 7,
20y IEFEPLEONEEAAL v F VI F A ZLDIEED
Ti, PF ¥ X LDOMOSFETZ A v FH AV 5L VXU &
BARPERLET, Z0HBI VL —42DBREL, 2V Fa—
nN-ayyIMAAL v FEXTICLET,

BAVN=2Z TN FTHUI2DOBHRHIRENE L T, 1
DiFPF ¥ X LMOSFETIZ, & 512i3NF v £ LMOSFETIZ
o TET, PF v FILMOSFETOE A Z DEFHHIRIZE
L7z, PF+v % )LMOSFETIZ A 712D, NF v 3 )L
MOFETIZA V2% ) £, NF ¥ % LMOSFET® % i A N-
MOSOERHFIRAL v ¥ 2k — L FEWEI B L, BRSZD
HIRRME & K< % % £ TNF v X LMOSFETIZA v O F & 7%
D%4.,220DC/DCA Y3 — 2 HVIZFEI L CEIfEL £,
TYIN=H1ETYIN=Z20BIZ180° DA EES Z & T,
AT v TVEFTRD L E T,

a2 N—41

WHBIEAZE & 4 7OTPS62410Tid. DEF_1¥ Vi 7 F o
TANELUTHREL, 23— 210 HBFE4DEF_1E YD
ST CRET S 2N TEET, ZOBA. HHEES
0.6V~VINOHPH CHETE 4, FBIE Vi v/ — 4101
HEEVOUTHZEEERLE T, 25352 L THIEED
EHET 4 — PNy o =TI EhEd,

F7. U= 21O HJIEIEITEasyScale™ ) 7L - £ v
B—T 24 A% TREBETHILENTEE T, ZhIT&D,
TN ZIGHNBEBE#FET 20I0@ M E D2 ik
DET, ZOBA. TN ZTNEBOED AL 3,

a2 /8—4H2

HWHBEWZE 4 4 7OTPS62410Tix, 2 V35— 4220178
JLIZADJ2Y v icHeig S h B /MF U O B et TR E Sk ¥,
ZOEPUIE, 33pFDT 4 —F T 57— F -3V FYHEM
L,

EasyScale™A v 4 —7 = f 2 &5 LTI v/N—= 42017178
[EAZEHTZZILeTEET., ZOWAS, ADJ2¥ Vida v
=220 WEBIEVOUT2ICEEE W L ad e b £H A,
TPS62410 TidAMF I EPT& i L Cid s D £ H A,

N)—t—T-E—F

87— —7-E— FIZMODE/DATAY » % “L” L ~\JLiC
Yy FTBAZETHAHADI Y IN—=ZIZH LA X —TNICED %
T AN ZOARERIMDP TS L. ZOTYN-FITH
BRSNS -k =T - FEMEICAD 3, 2N =203
J—t =T = FANOBITIEE 5 —FHD I v — 2 DEMEIRGE
CITMBHRIZITDNE T, ST —k—T - FI, a2V —4
IZPFME— FTEMEL T2 4 v F Vv 7 fREEEEE L. BN
OHOMHEBR CHMET S Z L a2 L 4., PFM
E— FEEOHIEFEIZVOUT (Typ) DLOIfEE D £, 20D
BRI K D EROBAMERIZ KD E T 2EEFETICL
DB AERNMRCHZOhET,

BAMRO I N — 28R e Ell§ 272912, Fg4 v 4
o ABRELEMRL COET, PWME— FCHfEHIcA v &2
ABRMBD B AL v ¥ k=L FELDIKTLAERE, 734
ZOFEIZPWME -2 637 -+ -7 - T—FIZBTLZ
T, HITEROEREZ L v ¥ 2 R =)L FEFRIEIZVINICRAE L,
BAVN=ZIZDOWTR (D) TR T2 enTEE T,

A (D DPEME— FIZa 2 FYHDBRO AL v ¥ adk - F

| _ _VINpeoe
OUT_PFM_enter — 320 M

R (2) : PFMT— F 253 FYHHERO AL v ¥ 2k =L F

| _ VINpepe )
OUT_PFM_leave = ~ 24 0 )

NI =t =T = FIROETEEY v TLE/NEL$57
Wiz, MWHBERY Y7L ALy ak—LF-aySL—4
(ZF o T-avr—2) TCEHEATOE T, HOEERZ
Fo T AV —=FDAL y ¥ ak—)LF (skip compliie
1.01 x VOUT) K0 {KT$5 &, 2D v sv—4id1us (Typ) D
RNET 24 v F v %R L, ERcAfiEBhary 7y
I L £9, TOMR, WHERIZ EFL. AFy T -av
INL—=HA DAV w25k —)LF (skip comp) THUNIEYT % %
T, THA RBEAA v F V7 EHTET, 2AFy T30 —
AOBPIETETD AL v F v ZEfEREL L, BCEEER
BRheBD £, BAfCiE, BABEENAL v v ak—0LF
DK TT2ECORMNaryFryroERMGEI N E
T ZFLTTNA ZEHORA 9 F V7 ERMBLET,

ST —%—T-FE— FREPWME— FABITT 20,
B HAIOUT_PFM _leavefli &k 2 7356, F 7231 EE A,
“Z2F vy 7 -av—4-u— (Skip Comp Low) AL w ¥ 2 FK—
L E” LIEENEES5 D02V /SL—X - ALy ¥ ak—)L
FEDIEKTFLZBATY, ZOXFy T a5 —2-0—0
ALy ¥ ash =)L FiIVoutDFHEME.2% IS EE N THD ., A
AN — & — 7 F— F2S5PWME — FADERORIT %
WHEIZL TV ET,

*9 TEXAS
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87 —%— 7 F— P TR, fHERERCHESRRIZIOOT Y
73— & T19pA (Typ) 12 F TIRIK & v, W5 T & 32pA (Typ) 12
FCRBLEST, TOV VI L-ZF 9T aVISL—&-ZL vy
Vak— L FEEHWAZET, NU—k—T - E—-FTOH
TEE) v TNEmMDTUNELTEIENTEET, VT
DOKREXF, aVSL—2OBEEH Y FUHORE XIS
K0ZEDLVEYT, HHAVFUYSOFREHERLTEHAY v 7
NENELTEET, 87—k —7-F— FIZMODE/DATA
Erz ‘H VLIZEy 32810k DT 4 AT —TNIC
THIENTEET, ZOHA. 2203 V3 — 2 Z[EEPWM
T—-FTBfELES, 79—k —T - FT—FDA X —T /T«
ZL—TNEEHOT = 2IHEINE T,

BGA4FIvIBRERY a2y

ZORBEIZ X D BEM 2 S EEAM/EEM A S BEM LW
S ERMEIEOBIET V4= 2 — b/ F == 2 — F 3
EikEhEd, ZOBEIZ Y- —T - FEIMERICT 2
T4 T AREBROBEER T & RBEOEE RO
KoL EonaRmintEghE s, ZOMREICEK D BMHENE
IBERHENEE SN E T,

I V8= Z HPFME — N CEMET 2 A MK, HIIETE
E¥E L D1% (Typ) BWEBETLF 2L —v g v dhid, B
B2 b HARNCE S AMEE RS 0 . ML A EEHERE
D2%ITHEENTNWE ATy T -2 —4-0—DAL Yy
Yok =L FISET R EEMET - FEPWMT— FIZZEDLD &
I, 7. BEMS OBRAMANDOGAMENLOEIZ, a—H 4 F
ONF ¥ ANDAIA 9 F 24 VIITET70T4 7T Lb¥al—
Vg VIZKDBEDOF —N—v 2 — ARSI S hE T,

JVIMAXZ—F|

2003 Y N— SIS EIRFDEAE R EHIRT 5V 7
FZA— b OAEEEE S TOET, V7 24— MR BT
O EFRIEK26D &S IchlfEh T,

medium/heavy load
COMP_LOW threshold —1%

A Smooth
o increased load Fast load transient
+1% [e— — T~ — /. [T———  — — /
PFM Mode / PFM Mode
light load light load
VOUT_NOM
PWM Mode
PWM Mode medium/heavy load

PWM Mode
medium/heavy load

\

25. Dynamic Voltage Positioning

| ItStartup |

|
[ RAMP |

26. Soft Start

*9 TEXAS
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100% T 1 —F Y4 7IOERNOY F77 FEME

ARIVN=2F100%T 2 —T 4 - H A 7L -F—FEFH 5T
WBEDT, KROAMNBEXETEEETEES, ZOE-FT
2. PFy - 24 v FIEEICE > TOET, ZhUd
128y F ) —E#o7 7 ) r—2 3 VTHEHT, Sy T ) —0
B4 RARISEHT 2 2 L TREOHERMAE 6N
T3, VX2V =¥ g VEHRT 2 20 ORNA BT IS AN
BREMNBLECLDIRED, LTORTHRESZZLnTH
E3

Vinin = VOUtmay + 10Utmay x (RDSonmay +R ) (3)

fHU,

Toutyg = AR IETR + 4 V22 20 » TILVER

RDSonyax = PF ¥ # )L Z 4w FOIRKF Vi

Ry =1 ¥ &2 % OFHHEH

Voutyx = EEHEH FIFETE + I A TEBIEDO R KA
BRERSWDT 5 &, T/ ZFATFTIB L T8 — B
BIRENZEET 2700 2 - 2%y TEEICABNICUIDEDD
3, AN A4 2 VEfEIC XD X4 v F v KGR
120, FNA 2GR NOFHEER TEMET 2720, ExhER
MR 4,

BEEQOY V7B

KEET v 277y MRS, IKANEERICI Y N— 2 %57 4
AL —=TFNIZL, TN ZOFRIER/ Sy 71 — OMHTE % P
ELET, KBEO Yy 277 FDAL v ¥ 2k —)L FIFHEUET
1.5V, mAKT235VTd, F7 4L bDL YA LfliNA4 v 4 —
7 24 ARHT EHE SN LGA. BEEEMEEE Dy 2T
TFPDAV YAk L FEDIEKTLAEVIED, LY 24X
REG_DEF_1_HIGH. REG_DEF_1_LOW. REG_DEF 2(Z#¥E
ENFEIENOEETT, ZOLEIUN—ENT 4 AT —
T E S IR T,

- FER
MODE/DATAY V2 kb | BEEPWME— F &/37 — & —
T E-FPLE-FEREZTHIZENTEET, TOE—F
BEIRE 203y =22 L THMERD T, X512, Z
DYV IEEHREY VT, (F— FEJUCINA O WERE 4%
FTE2HDOV)TI-FT—2EFRAIPEZITMOET, Zh
IZDWCidEasyScale™ 4 ¥ % — 7 = 4 ZDHETHMAL L7,
ZOY Y EGNDIZ##HiT 5 LPWME—-F &89 -k -7
E—- FOHBUIRAEENA X —TNIZED ET, TVN—4
W h~HEEN CIREEREEEOPWME — FCaifE L., REA LM
BHICIEPFME — FIZEHBIMICU O Bb - THIfE L. IRV B
BRFIN D72 > THEDREHERF L 3,
MODE/DATAY v % “H” VNULIZT B &, 2003 )N —
2L ARG TEHIZPWME— FCEEL 4., ZOHA
. TN 2 PEERBEETCEET S Z LItk /4 XS
UK T 7V r— 2 VOB, A v F VIR T 4
LANHFENTEBZ LT, TOE— FTE, RITEEN

BRHZST — =T = FIZHUNTELS B £, 6455 F
RMEAE G570, BfEhIc ST —%—7 - F— Fh5lHE
PWME— FIZUI0BEZBZ LN TEEY, IV N—20FEE
DY 2T L BHISHAXE B Z LT, $IRNE/ST — < F
VAV MHARIZED £7,

WEE — FHEEPWME— F (MODE/DATAY V= “H” L
L) M EI8T -k —T-E—F- £ 3 —7 )L (MODE/DATAY
=L VOV IZEE I ZSRA, ST -2 —T - FidR
K 520usDBHERER tomeount DFEA F — T NIZED £9,

EEPWME — F#i{EIZMODE/DATAY Y 2t v F X h
LEEBIZL A =TI ED T,

1=

ZDFIINA ZF, A= 2 T EIZHMDOENY V&8 5T
WBDT, ZhZhahy L CGREBXEEZENTEET,
EN1®EN22Y “H” LLiZty I hizs, Hndsay
IN—= ZEHAHRDO K3V T P 2Z—MZkDEFHL T,
EN1£EN2% “L” VRUIZT B &, T84 Zidv vy b4
vy L, HIEERIEDTH2120A (Typ) & 2D ET, ZOE—
FTi&, PF v XL KRUNF v LIOLMOSFETIZA 712420, &
TOWEa v bu— LA E A 7280 b £4, EHHE
4TS5 IZIZENIY » LEN2Y V3B 4 Lt U s 5
T, T —F 4 VIl TEL TRV EEA,

DEF_1E > O#%gE

DEF 1¥' > ida v )N—210EMHY VY THZEMHELERED
Tru AL L THELET., 2O VICERIZSMTT L.
FITx0 O TTBEBEE06V~VNDORITIEBIIRET S L
NTEET,

180° MDA HEME

PWME— FTik, ZhFho a3 — 2 EPMOS (V1 ¥4
F) bo v o 240180 HTAs -4V LET, 2DZ &
I2&D, 220030 N=8DNALH A4 F- 24 v FHREIFIZE Y
FTHRZEn LD, ANERPEHLShET, ZOBREIC
KD EED SHRIAL Y — VERAMERL £9,

FEARIRTE

ML A R R A R > TR D . T DJEIEE ML R
K HEF = Ippve (PMOS, NMOSE 3) 125 L 5> T\ &
o PMOSZ A v F A ZOEWHIRIZET 5 L. PMOSAA v
FIIF 728D, NMOSAA v F234 VIZkh D 4, NMOSD
BHANMOSEIHIFRE & DK< & 5 L PMOSO ARV A ~
25D £,

Y=oy hEI >

AR T H3150°C (Typ) &A% & 7/354 23 —<)L-
Yy bEYVIREICED T, ZOE-FTIE, PFy XL
MOSFET&NF + % )LMOSFETIZ A 7126 ) £, AR
DY =Ny PEIYDEAT) L ALK kDL,
EETALE T,

*9 TEXAS
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EasyScale™ : HAOEBED S 1+ I v VFRE
AEO )7V A 232 —T 114 R

Bz

EasyScalelZ Al TH 3128 bbb TE0WHME2 8 5 C
B, 1¥YDA Y E2 =T 24 ZAT220ODC/DCI Y IS—FD
HNEBEERETHILENTEET, 2O V2 —T x4 AT
YA =) AL —TRERICHEDONWTED, Y24 —h~v 40
I ha=-FRT7 IV =V gy -Taky P ThHBEDHN K
T4, K27 &2z 7 aLoME4RLES, Yot
ME. TN ZABEDT FL AN, FEeF =8-854 MIZkD
*%B‘Céih“(b\i‘f FINA 2D T F L A -2354 MZ4E (16

) EETT, 7—4 -3 MIERHEOSE Y b 7 FL 202
tvf\M%@lkvb?%ﬁéhfwi?om%Evb%
H LALIZEy P& TWwB &, “BEL OIEREREh
¥, W OB, T4 7u bt arPIELL ZEIh
EBREDARALV—-Tro i hEnET,

EasyScale™DOF i, o1y 23D 4 v 2 -7 x4 2k
WART, 20y MRHAE y MEL — MIZIZEACIRAFL
TWEWNWEWH ZETY, DF D, 1.7kbit/sec~160kbit/secl]
Dty b L= FEEHBNIRIINTEZEMATEZENS LT
T, X512, DA V& —7 2 A ZIZMODE/DATAL V'Y %4t
ALTWS7, EVOBEMEETICEATHET,

Jar3al

ETOE vy MZMSBJETE/LSBRE Tt X h 4. X281
FGEEER A e WBA& D T e L AL (Ey FRFA = 0), [XI291232
SRS B BYAEDO T b (Ey FRFA=1) %L,

FINA Z-F FL AN b/ F—42 054 OREEHIAET S
RS, 24— PREAEIZLENHD F T, 2020101
MODE/DATAY Vi3, Yy MAAN T2 0 Ty ¥ THRIET
BHNID L & Btgn DB “H” L AOLIZHRE L Tl < BED
0D %3, MODE/DATAZ A v HREIC “H” LRLTH 58
A (BHPWME—FO L E) X, /54 ZDF7 FL 254 b
DHNIZA & — MREEEINEZH D FHA,

B34 POREBIE, D EL L TgosBlOT Y P T X b
Y — LREA L TR T T2 2 &8 RETT,

7L ZATGERIRABERL TV X4

TPS62410 T35 » FDF— &2 - AV F U V%A ED2DODL
VAANBT FLAICKDBERTETY, 58y bOF—4 -3V
FUVIZED, BADL Y ZXIZ32MMOM AR ET S Z &1
RETT, RUIDEF_1Y v 2SR B T Fa s A
JE LU THEL T AIO 7 FL 2 TRIRA[REA L ¥ 2 X &R
LEd,

I N= 21O NBERRIDEICEVHEShE T, TV
IN—A2THEMRE A BEARUIRNLE T, ZTho o IEE
RS B 7= IS EREE O PE o TR A & A, ﬂﬁumm
DAL LD (K= F- 2= Z20HIK) . SO IEERE 2
FHIMREE 5D 9,

D e d12DTVIN= 2 Hh 4 3 — T )L (EN1ZE 72IZEN2)
‘H LW IZkbE, AV 2 —T x4 RET7 2T 4 7I12kD
F 9, EER sy (170us) FOlE, 1 V4 —T7 24 27—
B ZIE DUER AN E T,

EvybDFsa-F
Yy b OBRAIPWMEfEIZE S W TiTbh, Z oML
tLow EtHiGHP R D I E 2D 3, ZHIELITD & 5 12§
FdrZenTcEET,
H' LAUL-Ey b tgigh > tow Cs tighPitow®?2f & D Ko
XI302H,
LV LNL-E oy b " tLow > tHigh T tLowa\;tHigh@Zﬁ:tJZ nK.
X302,
vy b OBHIZMODE/DATAY YV O Fh T v U THIEAL .
KD Ty PTHERTLET, tLowttHigh@Bgﬁ'%l:J( n. 0
FlFIrR EhE T,

=
AR

EER M ToMmA Iz EhEd,

o FHALARFAY v FOFEIZE D BRI N/,

o WRINEZTINA Z-T7 FLABTFINA ZADTINAE 27 F

L 22— L7,

o 16¥ v FAIELL ZfFE &Nz,

ZOWE, 7594 ZIEAEHDACKN-MOSFET# #+ v iZ L
MODE/DATAY v % 5 K520usDtACKNDf “L” L Lz L
9, RAERREIE. NEREERERtackBORBICHRIE & D &
T, ZDZEF, T b ALDORBEDNTH Ty U Xh
TH BtyaackP . PHEOACKN-MOSFETA 4 V27 5 &1

ZEEBKLTCWET, v24—-aY bu—-J 320
VIVZ S RN A 5 = A DR ol

7 A A = F I Adtyaack®. MODE/DATAY » % fi#fix L
TANZBET S Z L2k D 0EFHAARRGFIRFEEZ RT3
ZEMNTEET,

FINA AT FLARENTEOEA, £ 70 b ary
ELLZEShaWa, EEERENEH N5 720, NE
DOMOSFETIEA Vi3 a 63, Mo 77 v T\ &
D tyalack%IZMODE/DATAY v i3 “H” LNLIZAD 3,
MODE/DATAY ¥ i3 FBAEIRIEAIE T L2 Ol § 5 Z &
MTEET,

REGISTER DESCRIPTION A1 | Ao [ D4 [ D3| D2 | D1 | DO
REG_DEF_1_High Not available in TPS62410 adjustable version 1
REG_DEF_1_Low Converter 1 output voltage setting 0 0 TPS62410 see Table 3
REG_DEF_2 Converter 2 output voltage 1 0 TPS62410 see Table 4, connect ADJ2
pin directly to VOUT,
Don’t use 1 1

# 1. Addressable Registers for Adjustable Output Voltage Devices

*5’ TEXAS
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TR, W AE— T ABF =TV R A v RS 5
TOBGAIDAERTEZENTEET,

7y v a TUNBOBA S, MODE/DATAZ 4 ¥ IZHAIC

T4 S500uAICHIFR T 2 A AT 2 Z L 2R LE T, Zh

1. o THRAEAER X Wiz & 212, W OACKN-MOSFET %

RSB0 TT,

E— FO=REIR

MODE/DATAE Vi34 v Z#—T7 24 A& E— FERD2OD
MRS S h B 7280, T34 2iE, By MilEFa—-F4 v
750N, BEET— FELEHET 025§ 2815 D
ES N

5734 Z1ZMODE/DATAY v “H” L\ )LiZk b L, H
BIZEEPWME— FIZAD Ed, /2, 70 b ILOZER
e FEPWME— FO X £ TY,

734 2%, MODE/DATAE Y DV.5 FD Iy YV TEy b
DFIA—F 4 V&ML £T., MODE/DATAY ¥ 234 7 <
E B timeont®@Ml L LRNIULDFFETH B E, T34 ZIFNEBT
AA LT MRIEBIZED, NT—2 =T - F— FEHELA 3 —T
MDD T,

PFMADE — FZEED 2D FY Ty VIZRHIDOE v b
LLTHE#wEND -0, ZOMIZkESNA=T7 T b a3 X
hTLEWET, ZOHAE, BRPNSTa bILERkD, RIS
O raLDEbY T/ —k—T F— FNIIEBET LT L 42H
BLET,

DATAIN - Device Address o - DATABYTE .
Start | DA7 | DA6 [DA5 [DA4 | DA3 |DA2 [DA1 [ DAO | EOS | Start| RFA| A1 | A0 | D4 | D3| D2 (D1 (DO |EOS
0 1 0 0 1 1 1 0
DATAOUT | ACK
27. Easy Scale Protocol Overview
BYTE BIT NAME | TRANSMISSION DESCRIPTION
NUMBER DIRECTION
Device 7 DA7 IN 0 MSB device address
A%d;t‘zss 6 DA6 IN 1
5 DA5 IN 0
4 DA4 IN 0
4Ehex 3 DA3 IN 1
2 DA2 IN 1
1 DA1 IN 1
0 DAO IN 0 LSB device address
Databyte | 7(MSB) RFA IN YT ITZ N7 4 =58, “H” LANIWTHB ETNA XLV BIPREP BRI W ET,
6 A1 Address Bit 1
5 A0 Address Bit 0
4 D4 Data Bit 4
3 D3 Data Bit 3
2 D2 Data Bit 2
1 D1 Data Bit 1
0(LSB) DO Data Bit 0
ACK ouT SREDRRETT7 77 1 70, ZOIRREIRFAE v by FI M TVWBIHEICOAER
ShET, A—TL  RLAPHAT, FABARIMIEY TUT7 Y TEIRT “H”
LANINCT B EPWETT,
COMRER Y R =P —T - RLA D HAEH o TV RHEEICDOAFERTEET,
Ty aTVHNDBERIREIERTE T LA,

% 2. EasyScale™®D ¥ v b #iH

st AddressByte ttan DATA Byte
DATAIN Mode, Static ¥ v F v v Mode, Static
High or Low / / High or Low
DA7 L DAO | RFA . Do | |
0 0 Teos 0 | T Teos

28. Easy Scale Protocol Without Acknowledge

‘5 TEXAS
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DATA Byte

DATAIN Mode, Static v v F, v i v I\Hfl_oc'ie, Slfatlc
High or Low / %/ _ igh or Low
DA7 _ DAO [, _ _ RFA _ . Do _ -
- >l [ >

0 0 Teos 1 t\/aIACKl I
| Acknowledge
Itrue, Data Line
» L ACKN Tpylled down by

t device

Controller needs to | boar |

DATA OUT Pullup Data Line vig a | | Acknowledge
resistor to detect ACKN | false. no
| , no pull
| | down
| I
29. Easy Scale Protocol Including Acknowledge
\ \ | \ |
Low tHigh tLOW tHigh
Low Bit HighBit
(Logic 0) (Logic 1)
30. Easy Scale — Bit Coding
MODE/DATA %
//// \ | ////
|
= |

timeout |

Power Save Mode

Forced PWM MODE

Power Save Mode

31. MODE/DATA PIN : Mode Selection

MO//DE/ DATA

7

lSwn Address Byte | st DATAByte _

— - |

A |

Y 4 1& I
DS SRR I S . | /
<_>| ] 7

< |

Teos "eos I

|

>

ttimeout !

Power Save Mode

Forced PWM MODE

Power Save Mode

32. MODE/DATA Pin : Power Save Mode/Interface Communication

*9 TEXAS
INSTRUMENTS

19



20

TPS62410 OUTPUT VOLTAGE [V] D4 | D3 | D2 | D1 | DO
REGISTER REG_DEF_1_LOW
0 | Vouri Adjustable Output With Resistor Network on DEF_1 Pin 0 0 0 0 0
0.6V with DEF_1 Pin connected to Vgyrq

1 0.825 0 0 0 0 1
2 0.85 0 0 0 1 0
3 0.875 0 0 0 1 1
4 0.9 0 0 1 0 0
5 0.925 0 0 1 0 1
6 0.95 0 0 1 1 0
7 0.975 0 0 1 1 1
8 1.0 0 1 0 0 0
9 1.025 0 1 0 0 1
10 1.050 0 1 0 1 0
11 1.075 0 1 0 1 1
12 1.1 0 1 1 0 0
13 1.125 0 1 1 0 1
14 1.150 0 1 1 1 0
15 1.175 0 1 1 1 1
16 1.2 1 0 0 0 0
17 1.225 1 0 0 0 1
18 1.25 1 0 0 1 0
19 1.275 1 0 0 1 1
20 1.3 1 0 1 0 0
21 1.325 1 0 1 0 1
22 1.350 1 0 1 1 0
23 1.375 1 0 1 1 1
24 1.4 1 1 0 0 0
25 1.425 1 1 0 0 1
26 1.450 1 1 0 1 0
27 1.475 1 1 0 1 1
28 1.5 1 1 1 0 0
29 1.525 1 1 1 0 1
30 1.55 1 1 1 1 0
31 1.575 1 1 1 1 1

F£3. 7rus A LTY VDEF_1%& Hw=a v y— 210 R vTag 15T (TPS62410)
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0.6V with ADJ2 Pin connected to Voyr2

OUTPUT VOLTAGE [V] D4 | D3 | D2 | D1 | DO
FOR REGISTER REG_DEF_2
0 Voute Adjustable Output With Resistor Network on ADJ2 0 0 0 1] 0

1 0.85 0 0 0 0 1
2 0.9 0 0 0 1 0
3 0.95 0 0 0 1 1
4 1.0 0 0 1 0 0
5 1.05 0 0 1 0 1
6 1.1 0 0 1 1 0
7 1.15 0 0 1 1 1
8 1.2 0 1 0 0 0
9 1.25 0 1 0 0 1
10 1.3 0 1 0 1 0
11 1.35 0 1 0 1 1
12 1.4 0 1 1 0 0
13 1.45 0 1 1 0 1
14 1.5 0 1 1 1 0
15 1.55 0 1 1 1 1
16 1.6 1 0 0 0 0
17 1.7 1 0 0 0 1
18 1.8 1 0 0 1 0
19 1.85 1 0 0 1 1
20 2.0 1 0 1 0 0
21 2.1 1 0 1 0 1
22 2.2 1 0 1 1 0
23 2.3 1 0 1 1 1
24 2.4 1 1 0 0 0
25 2.5 1 1 0 0 1
26 2.6 1 1 0 1 0
27 27 1 1 0 1 1
28 2.8 1 1 1 0 0
29 2.85 1 1 1 0 1
30 3.0 1 1 1 1 0
31 3.3 1 1 1 1 1

R 4. 3 N— 220FIRFEEN BT (VourlZADJ2 % F5t)
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7TV —2 a3 gk
HAOBEDETE

ACN—F1HABERIZ 21 TONEEEEDEEE
BB FORTHET 22 nTE T,

\Y =V X 1+h
OUT ~ YREF R12

RNEBEETREE Vi d1REE 0.6V (4)

BRI O BN TE % /M 5121, Ryg% 180kQ~360kQD
FPANTREINT 5 Z L 2B L £ 9. 7272 L. RpkRyDAGH
FIMQAEBZ Tldv iy A, MNEEM3IVERL L6
IFR1212180kQ LK DK WK A T 2 H &2 IO L 7,
DEF 154 Vi34 v &2 2 £7213SW15 4 Y 5 ED /4 X
SHELTHRL £, FB15 4 Viditiha v 5y ok L
TLEXN, ZOEVIZE T4 —F T4+ —FHOIVYFVH
BN SN TOWBEDOTIERIZ T4 —F 79— FHODaIvF Y
PRIAETT,

aA2N—42

3 YN — 220 W EERIHIE X M O b nlig TR E 3 5
ZENTEET, WHEOEIR G EZI V3 —228 33—
H1EELCTT, 33pFD T 4 = F 7+ T —F -3V F VHCpd
B BRI ARISERME A EBT 2018 kD 9,
BLEEUTOXTEIHHAT LI ENTEET,

Vg = Voo x (1 + 021
ouT = VREF + Ryp

AEEETREE Vol d1ZH(E 0.6V (5)
ADJ2DEI#RIEA v &2 B RSW2DEEE ED ) 4 XPFH 5

BELCHIE LT B &V, T U= 225 0ETHIAT 2554
IZADJ2 & Voo & BLEERE L TL 72 &0,

TPS62410
VIN3.3V-6V
O—i[———WN FB1 %
Vg =15V
ouT1
Cin sw1 up to 800 mA
10 uF
— COUT1 =22 uF
L DEF_1
o—EN_1
© EN_2 Vours =285V
sw2 up to 800 mA
MODE/ D
© DATA 825k 33PEL ¢ 1, =224F
ADJ2 4
R22
aND 220 kQ

33. Typical Application Circuit 1.5V/2.85V Adjustable Outputs, low PFM Voltage ripple Optimized
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TPS62410

10uFI
O—

O—— EN_2

EN_1

MODE/
DATA

VIN3.3V-6V FB 1

o—i[———vm
Cin sw1

DEF_1

Sw2

ADJ2

V =15V
ouT1
o up to 800 mA

— Cour1=10uF

Vout2 =285V
up to 800 mA

COUTZ =10 ]JF

GND

34. Typical Application Circuit 1.5V/2.85V Adjustable Outputs

HA7 1 IV 2 DEEE
(A48 2EHADha>TY)

FIN4 20F, 220H~4.7uHD A v & 7 & L 10uF~22uF D i)
havFrycoifiicx Uttt chTogd, 2.20HD
AV EY 2T BEA2uFO T Y F U AL £,

1259 2D&EIR

BIRT 54 v 40 213, 2 OB & faRIEF O E R 230
ML > TNBIENMBETT, [ V&0 2 OBEFARIUIE T ¥
IN— H ORIEICEIEET 5720 EEARKITT B IIEERN
OEFIEN A 824 v 27 258 IRL s hEa D ¥ A,
X (6) TEAMPBMH FTTORKA v &40 2BV ENE
T AVHZARFAILIR U 2EFMEIZ. X (7) THEER
BikA v A B/HRMED S REL BThEED A, B
BAHRIERIZ, 4 v 22 2 BEIER (7) TR ESh 3L |k

fHU,

f= 24 v F ¥ I RBE (F4E2.25MHz)

L=Av&u 2l

AlL = peak -to -peak{ ' &2 4 1) w TILEF

ILmax = KA ¥ &2 2 EH

4 V& ABRPIRKE R B DEVin A iR KO T,
PAREIEID 4 v & 2 2 FEIR LIS WRE R B> T, @
HRIFLE ORI RO A v & ZIZHNTI D KEBAL V&Y
AEWOPRE LT,

k0 RERFHEL, BEHATEI VNN 2DRKAA v FER
EHCEBRERDA VX7 4 5BIRTHZ LT, BELTE
TR, AVE s AZLIZaTHMMRREED, ZDEIRRIC
HMEERITT LN 2L TY FHRHTREELA Y 47 21I2D0T,
REERENT 7V r—v 3 VA ASBHL T 230,

52720, ThEaHRELET,
_ Vout
_ Vin
Al = Vout x Txf (6)
AIL
I max = loutmax * 5 (7)
~FHE [mm?3) 12598847 A—H—
2.8x2.6x1.4 VLF3014 TDK
3x3x1.4 LPS3015 Coilcraft
3.9x3.9x1.7 LPS4018 Coilcraft
K5 A VA K1Y XD
{i’
TEXAS
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HAa T H0EIR

RIVN— 203, HESERIDEELEE— NH#ARHAL T
B0, HEEMBERECEMDELICKRE LT V4 -2 — %
d ==Y a—auL Whay Ty A 10uFD
WD TN EET Iy AVFUSEHHATIZIENTESE
T, £ Iy OXTRE 72 IIX5REHED & DIXKESRT, H
BHEY » P ERNMNIHERZOTINEHRLES, oy
FUHIZE I I v EMHLEEAE., T3V FVHOERK
RMSY v ZULBRIEHEIZT TV r—v a3 VICkABBRERE
MELTOuaRTEED $HA, RMSY v ZLERIZLLTO
RTiEShET,

_ Vout
_ Vin 1
lRMscout = Vout x —— ol 2% \3 (8)

4/57&ﬁf@DaE:/n—5ﬁﬁﬁﬁf E ¥t CPWM
E— FCTEMEL T BROMIEITEY v i, BEZ/SA 2
(&h:yfyﬁwﬁmtimiué)tﬁruu7n4mﬁ:/
TUHERRET LI EICLDELS)DRGELED ET,

_ Vout
_ Vin 1
AVout = Vout x L f (8 < Cout x + ESR)

9)

fHU, WHEEY v Tk ELBZDIE, AJIELEVind
RARDIETT,

BRAMOEE, a3V 3—21339—%—7-F— FCTHEHEL.,
HAEEY v ikt hay Fyy ok L £, 1S
JEY » TG VoS L — 2 ONBIERR &AM o a v F v

SERETIRED T, 2uFD &> kERMharyFryy %
4 %&£, PEME— FTOEILY v T hm/NNRIZHZ 5
#1. PFME — F COEGME NETHEESE< 5D £,

AHDALTFUHDORER

JREIEICRRIER O VS — 2B AT ZROBH & 55 7=
O, AKESROA NI Y F U4 RREEXhET, 25 Thnnk,
FINA 2D ﬁﬁ%erA@@@@%«@?&ém%L ?
AREMED H 2 KX BBELHAEL B 2BV ET, &
LT, 10uFO AT Y 7V % TH45 T,

T RMIDOWTDER

FTRTDAA v F Vv IBFICBWT, LA 79 MEEHE
BRETRA Ve B0 ET, 754 22 IEFHICHERE S ¢ 51213,
WL A 7o NS EREE LD BERD D T, AROVERES
fF572DICHRLA 7Y MCidREFTRTHERD FHA,
LA 7Y MIEBETICHREI§5 &, EMIBEIZE HAADZ
e ITAV/BML T AV =Y a YBRBEL B REWD
MEAECR 23D FET, T KA Vv Eo8 V284 v
V=XV ADT TV F N2 %HAB L EETH L7289
K351 A TR EN TN B LS ITKEH S F — Vizidk L Eun
Bl &2 LT 2 X0,

ANV FUyHiE, ICOEVIZHES ZED0 TRIE L &
WA, A Va2 4oy Sy RKTT.
T34 ZOGND ¥ V13 _EDPowerPAD 7 & R IZH#i L
IOy P& —mEhdT 2RV ELTELZY, TV
F A ZOEBLERMNMRICME 25729, 2202 —-&T
HEDONNT—HT IV FeFhrohlliiEhi=v 7L lr T v
FafFoTnEd, 2hems 5y P/ — F &4 CICOETH
DPowerPAD C— i fEHIC X DL £ 9, GNDE Y A\D/Y
B—=VE, 7/ F A X kRSS20 TE572213ME< L
Th&EET, £25952&7T. MEEHAEM Yy Fryo
KEFEFRICGND/SZ — v &5 Z L NFREE A0 9, H
ﬁ$i®&&74/wm,Dm?lAmmmmhj/T/ﬂ
OEVIER L. /4 ZDOZWEBERERR (B, SWF 4 V)2
LEELCHI» UL m D £¥ A, EasyScale™A & —7 = 4
2 WA L — b TEIME X ¥ 5354, MODE/DATA® i
IFADJ2E Y NOBERIEA EWT 5720, ADJ25 4 v bl
THlp» s £4 A, MODE/DATAE v L ADJ2Y V]
W27V DA =) V7 ERT B EET BMEEMEOE N 4
ZAEA OB X T,
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VIN25V-6V

VIN
O— EN_1
Cin

TPS62410

EN_2
MODE/
DATA

FB 1

ADJ2

PowerPAD

L1

= Cour2

R12

35. Layout Diagram

C c3e L]

cooooo0on
ocoo8oo0o0

Q ﬂa ®

o> U1 <1 connected
—_ with Power

Pad

GND Pin

(@ &G0) (@ &O)

36. PCB Layout
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INYIr—2 -5 7IVIERR

F—=TBEPU =LKy 7 XiEHR

REEL DIMENSIONS

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

% Reel Width

TAPE DIMENSIONS

P

D-I-CKO
{;;

&P ee e e e

L Il
Cavity — —rl AQ L—

A0 | Dimension designed to accommodate the component width

B0 | Dimension designed to accommodate the component length

K0 | Dimension designed to accommodate the component thickness

W | Overall width of the carrier tape

P1 | Pitch between successive cavity centers

> 00 00000 0
i i
Q1:Q2 Q1! a2
| S | RSO
Q3 | Q4 Q3 | Q4
3 4 .
f ~ i —

o | //

"
Pocket Quadrants

— Sprocket Holes

Device Package| Pins Site Reel Reel A0 (mm) B0 (mm) KO (mm) P1 w Pin1
Diameter| Width (mm) | (mm) |Quadrant
(mm) (mm)
TPS62410DRCR DRC 10 | SITE 41 330 12 3.3 3.3 1.1 8 12 Q2
TPS62410DRCT DRC 10 | SITE 41 180 12 3.3 3.3 1.1 8 12 Q2

26
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o ~ —
Ny r—2 -7 )7 IVEER
TAPE AND REEL BOX DIMENSIONS
Device Package Pins Site Length (mm) | Width (mm) | Height (mm)
TPS62410DRCR DRC 10 SITE 41 346.0 346.0 29.0
TPS62410DRCT DRC 10 SITE 41 190.5 212.7 31.75
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ABH=HI-F—4
DRC (S-PDSO-N10) PLASTIC SMALL OUTLINE

N \{» 2,85

PIN 1 INDEX AREA —
TOP AND BOTTOM

0,20 REF.

[©]0,08 #J

SEATING PLANE
f 0,05 j f

1ox %20 ﬂ 220
0,30 1
EXPOSED THERMAL PAD %

el L
A = + =
/E\ EXPOSED METALZED/‘—l # []

FEATURE (4x) m N m N m

2,00 —— 0,18

4204102 /F 06,/06

NOTES: A, All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—1994.
B. This drawing is subject to change without notice.
C.  Small Outline No—Lead (SON) package configuration.
The package thermal pad must be soldered to the board for thermal and mechanical performance.
See the Product Data Sheet for details regarding the exposed thermal pad dimensions.

ﬁ Metalized features are supplier options and may not be on the package.
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Y—<ILINY KA HBZ_HhI-T—4
DRC (S-PDSO-N10)

M ICOWT

IOy r =30 — b Y U 2 ICEHEENTE 5 &S
WA EN B LEY =L Sy FES>TOET, ¥—<
oSy Fid 7 v b EEEEAR (PCB) ICEHRIZ A ZZ 1T & ik
Fhida A, BAZFITOHK, PCBIZe— v &L
THATEEY, 62, $—vIL-ET742HHTEZLIC&
D, ¥—<IL-I%y FIZFNA 20BEKRIEKIZRE N TS
$T L — VICHBEENT 0. & BV, PCBICEEN X W7z ki
B — by oEICERT A LN TEE Y, ZORGH
0. RN (IC) 6 DEFSE S Rl S E T,

299 - TFy 8y =)=F(QFN) /Sy r—ok
ZOMFUZOWTOBRIEZT 7V r—v 2 v LAR—F “Quad
Flatpack No-Lead Logic Packages” TIX#k# 5 SCBA017 % %1
LT XN, ZOYHEFR—oX—=Ywww.ticomTAF T
S

Oy r —VOBBY—~<IL -5y FOSHEIZLLITORIZ
MRENTHET,

J U

| — Exposed Thermal Pad

:E 0,23 4 Places
K

— 0,50

[1 (]

1 (]

A ITERINTIUXA— MVEFTY,

— 2,40£0,10 ———>

Bottom View

Bl —< L7y O
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LAND PATTERN
DRC (S-PDSO-N10)

Example Board Layout Example Stencil Design

Note D

000 0

8x0,5 —= =05
O O

38 2,1 1,65 l

4X
fo— | 015 |——

- ¢ 2,15

ifi

—= | |=—2x0,22

=

3,75

08 — »\ }«mxo,zs

10000

72% solder coverage on center pad

Non Solder Mask Exposed Pad Geometry

Defined Pad

Solder Mask Opening

OYOSl (Note F)

Pad Geometry
(Note C)

4206987-2/A 09/05

NOTES: A. Al linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC—7351 is recommended for alternate designs.

D. This package is designed to be soldered to a thermal pad on the board. Refer to Application Note, Quad Flat—Pack
Packages, Texas Instruments Literature No. SCBAO17, SLUA271, and also the Product Data Sheets
for specific thermal information, via requirements, and recommended board layout. These documents are available at
www.ti.com <http: //www.ti.com>.

E. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC 7525 for stencil design considerations.

F. Customers should contact their board fabrication site for minimum solder mask web tolerances between signal pads.
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i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 17-Oct-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 ©)
@ )

TPS62410DRCR Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 CAT
TPS62410DRCR.B Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 CAT
TPS62410DRCRG4 Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 CAT

TPS62410DRCT Active Production VSON (DRC) | 10 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 CAT
TPS62410DRCT.B Active Production VSON (DRC) | 10 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 CAT
TPS62410DRCTG4 Active Production VSON (DRC) | 10 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 CAT

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

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

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

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

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

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

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

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

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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https://www.ti.com/product/TPS62410/part-details/TPS62410DRCR
https://www.ti.com/product/TPS62410/part-details/TPS62410DRCT
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
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www.ti.com 17-Oct-2025

OTHER QUALIFIED VERSIONS OF TPS62410 :
o Automotive : TPS62410-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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http://focus.ti.com/docs/prod/folders/print/tps62410-q1.html
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