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4 T4 RenHiAl
4110, SESERT AR ST UM T B2 DT A A A BE R LET,

FRLCIZE, BERFTREZR T /S A A ST U MEDW T, 3 4-1 F20E £ 9-2 2B IRL TS,
RA1LTNARA Ry a3l RE

FEAZOWTIL, £ 91 2%

RevE IR VARIANT®) ?gll’ Uy | SENSE1 (D (2 | SENSE2 () (2 | SENSE3 (1) (2 | SENSE4 () (2)
TPS37042BJOFDDFRQ1 ADJ 2 10ms 0.8V (x4%) 0.8V (x4%) - -
TPS37042A30FDDFRQ1 & & 2 10ms 3.3V (¥5%) 1.2V (25%) - -
TPS37042ZJOFDDFRQ1 & 2 10ms 1.95V (+4%) 3.8V (£6%) . -

TPS37043DJOFDDFR ADJ / [HE 3 10ms 3.3V (-11%) 1.2V (-11%) 0.8V (-8%) -
TPS37043A40FDDFRQ1 [ 3 10ms 2.8V (£5%) 1.8V (£5%) 1.2V (£5%) -
TPS37043A80FDDFRQ1 [ 3 10ms 3.3V (£5%) 1.8V (£5%) 1.0V (£5%) -
TPS37043CPOFDDFRQ1 | ADJ/ [7E 3 10ms 3.3V (+4%) 0.75V (+4%) | 0.8V (£3%) -
TPS37043ZJOFDDFRQ1 [ & 3 10ms 0.95V (+4%) 1.35V (+4%) 1.8V (£4%) -
TPS37043LJOFDDFRQ1 ADJ 3 10ms 0.4V (¥5%) 0.4V (£5%) 0.8V (x5%) -
TPS37043CJOFDDFRQ1 ADJ 3 10ms 0.8V (£6%) 0.8V (£6%) 0.8V (£6%) -
TPS37043MJOFDDFRQ1 ADJ 3 10ms 0.4V (£7%) 0.4V (£7%) 0.8V (£7%) -
TPS37043A50FDDFRQ1 & 3 10ms 3.3V (+4%) 1.8V (£4%) 1.2V (£4%) -
TPS37043BJOFDDFRQ1 ADJ 3 10ms 0.8V (+4%) 0.8V (+4%) 0.8V (£4%) -

TPS37044BJOFDDFR ADJ 4 10ms 0.8V (+4%) 0.8V (+4%) 0.8V (+4%) | 0.8V (+4%)

TPS37044LJOJDDFR ADJ 4 35ms 0.4V (5%) 0.4V (£5%) 0.8V (+5%) 0.8V (+5%)
TPS37044BJOFDDFRQ1 ADJ 4 10ms 0.8V (x4%) 0.8V (x4%) 0.8V (x4%) 0.8V (x4%)
TPS37044CJOFDDFRQ1 ADJ 4 10ms 0.8V (x6%) 0.8V (x6%) 0.8V (x6%) 0.8V (x6%)
TPS37044MJOFDDFRQ1 ADJ 4 10ms 0.4V (£7%) 0.4V (£7%) 0.8V (£7%) | 0.8V (£7%)
TPS37044A40GDDFRQ1 & 4 15ms 3.3V (£8%) 1.8V (24%) | 1.15V (#6%) | 1.15V (+6%)
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TPS3704 X XX X X XXXR
T L

lNUMBER OF CHANNELS lDETECTION OPTIONS OUTPUT TYPE l RESET TIME DELAY IPACKAGE

2: Dual *% _ See Table 9-2 for O: Open Drain — Active Low A: 20 us DDF = SOT-23 8-pin
3: Triple available device variants L: Push Pull — Active Low B: 1ms R = Large reel
4: Quad H: Push Pull — Active High C 2ms
D 3ms
E 5ms
F 10 ms
G 15ms
H 20 ms
I: 25ms
J: 35ms
K 40 ms
L: 50 ms
M: 70 ms
N: 100 ms
O: 140 ms
P 150 ms
R 200 ms
S: 280 ms
T: 400 ms
u 560 ms
V: 800 ms
w 1120 ms
X 1200 ms
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H BRI COBFREFIHN (Froiiako7znpry) ¢

B/IME RORAE | BAGL
Voo 0.3 65 V
,%EH—: \/Rtbtl T~ VKI:bl:IZ\ VRtbl:ld _03 65 \Y
xzizzg Vsense2s Vsenses- 0.3 65 v
E IRESETT. IRESET2. IRESET3SINK 20| mA
HHERR AR R BT DIE M5 R
@ B EREOBEA R, T, -40 150 °C
B &G COIEIRE (Ta) -40 150 °C
BB, Tyg -65 150 °C

(1) HEHRIERK (AMR) 2 ERIDANZDMNDS 758 | 7/ 8 A AR RN E T D ATREME DS DV £, ZAUIARL ADERE O I
TOLDOTHY, Mk KERKITBNT, if_i%*@ﬁ?ﬁﬂﬁh (ORENTAEZ A DMDVIDRDFMTH ARG TELSEET DI L2
BHNIRT O TIIDHY EE Ay AMR ERORIEDRIFFHFEC L, 7S AADEHRAMEIZ R 5 2 D ATREMED HY £ T,

(2) ZOTFTSA2ZOWEENTRNZD, Ty = Ta LEESNET,

6.2 ESD &8
B HAfr
AREF L (HBM), ANSI/ESDA/JEDEC JS-001
i 0 +2000
Vs B v
(D) R F A AHEEET L (CDM), JEDEC {14k 750
JESD22-C101 #E41@ -

(1) JEDEC K¥ = Ak JEP155 121, 500V HBM ThiLiZ Ul /e ESD il 7 mt 2 T2 27 ik N i RE Ch AL RRMEIN TN ET,
(2) JEDEC ®F¥= b JEP157 Tid, 250V CDM ChiuEEH7: ESD Hl7 mt Rz LD 2 AR RE R T ThI LRSI TV ET,

6.3 HERENMESRMY
w/ME AFME RAE|  BAL
Vo BIRE L OEE 1.7 6.0 v
VSENSET. 2.3, 4 AN DEE 0 6.0 v
VRESETT. VRESETZ. VRESETS v B 0 6.0 \Y
IRESETT: IRESET2. IRESET3 SINK | W & i 7 0.3 5/ mA
Ta B R C OB RIREE -40 125 °C
6.4 Z4(CBA T B 1ER
TPS3704x
BarmEE (1) DDF BifT
B
Raua A D A P ~DOF T 121.5 °CIW
Reuc(top) BEATNSr— 2 (i) ~DEHEHT 60.6 °C/W
Ress PEAER DI~ OIS 42.3 °CIW
Wor BRI L ~ORHE ST A—H 2.2 °CIW
Yis PG IERA~DO R ST A= 42.1 °CIW
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BRI E A () DDF BAfT
(=%
Reuc(ooy [ DY — (i) ~O RS iR "CIW

(1)

ESHIHE

1.7V < Vpp £ 6.0V, . RESETx &/E (VReseTx) = 10kQ 7°5 Vpp. RESETX &fif = 10pF, 3L UNE M & COEMEIR A #FH —

40°C~125°C (FFIZHi

WDZRNERY), FRFEIE Ta = 25°C, 83411 Vpp = 3.3V,

PRI LORB OBGHIEEEOFEMIZ OV TE, MR BLONIC Sy — P OBGHI ] T 7V r—var - LR — M B L TLIEEN,

= = &N B FER 5
= A
SRR TARGRLE wow @ T

Voo ST 1.7 6.0 \Y
UvLO {REE n,\@ﬂ’ﬁﬁjiﬂ_ ™M Vpp 23 1.7V Kl T FET 5 1.2 1.4 1.6 \Y
UVLO(Hys) UVLO ExFY = (2 Vpp 23 1.7V K¢ EHTS 65 mV
Vpor R — Fv Uy NEE ®) VOL (MAX) = =0.3V, IOUT = 15|JA 0.7 Vv

Vr #iPH ALy aVRD Ty 53 T 0.4 5.55 \%

Vi (uv) UV 1B (25°C) 0.1 %
ViT+ (0v) OV H5 (25°C) 0.1 %
TOL_min HRBET T I T D ME 3 %
TOL_max HFRRRE T T T 7 DR KAE 11 %
THR RES Low | Lo/l k070530 7 53t Low | Vir < 0.8V 20 mv /7?7"
THRRES Mid | ALy a/L ROl I3 7453 fifgE Mid | 0.8V < Vi1 <4.0V 0.5 % | AT
THR RES High | AL s sl K7 17530 7 43k High | Vir > 4.0V 20 mv /7;57"
Vit FREEEE T AL v a2 LROREE |V ir < 0.8V -1.6 1.6 %

Vir IFREEE G AL Y2 VROFEE |V = 0.8V~5.55V -1 1 %
VHYS VlT < 0.80V 1.1 1.4 1.7 %
Vhys Vi1 2 0.80V 0.40 0.75 1 %
Ibp TPS3704x Vpp < 6.0V 5.5 15 MA
ISENSEX AJS1EHE. SENSEx &' Vsensex = 5.5V 1 2.5 uA

NS &, SENSE B (/317 2D NHR _

IsENSE_ADJ ISTEAEHT) - THERTHE S Vsensex = 5.5V 350 nA
VoL Low L~ F1 R E VDD = 1.7V, Igink = 0.4mA 300 mV
VoL Low L~ L )T VDD =2V, Igjnk = 3mA 300 mV
VoL Low L~ 1 E VDD = 6.0V, Ignk = 5SmA 300 mV
likg) F =T FLA A — & Vbp = VreseTx= 6.0V 350 nA

(1) Vpp 28 UVLO Kiifiic7e5L, RESETX Eid Low I[ZEREIESNET,

(2) ATV A, RUARA - (V|T_ (UV)~ ViT+ (ov) ) LR TVVET,

(3)  Vpor 1Z. flIEZH D REEDR /N Vpp BEL L TH, ALb—L—h = 100mV/us
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6.6 91XV EH

1.7V £ Vpp £ 6.0V, . RESETx &£ (Vreser) = 10kQ 7>5 Vpp. RESETx & = 10pF. 3L H BAIE COBMEIREEFH —
40°C~125°C (FFICELIR DR RD), FRFRMEIT Ta = 25°C, FRFELMFIT Vpp = 3.3V,

SRR e %#é &“\E %fg B
o Vot MRS R AT ‘/:iiE*—Etﬂﬁ““/a‘/ tp <4ms, A——RF547 = 40 o 40| %
o U MR AT LT3 o> Sme. A mRIAT = gy 0]
tep EHfR A AE (D [ R IEREE tp > 1ms, T —/3—F5A47 10% 10| s
tavity | 7V FIHERESE (5% H— 1 —K5(7) @ 2 us
teivits) |7V FIHEBEE (5% A—/3—K7(7) @) 2 us
tr HASEE B (Fyia7n) @) 6) 25 ns
tr HISEH EAOEERE] (A —7"2 RLA2) @) @) 2.2 us
tr HEE A ER] @ @) 0.2 us
tstrr | AX—FT YT IRAE (4) 1 ms

(1) Abvsak Ny FAoh (Viroy) £203 Viroy) 225 RESETX Voo FIEETO Tpp HIE(E

(2) ALy a)LRnb 5% F—IN—=RFGATH—R—=KFAT Y% = [(Vsensex - ViT) / ViTls 22T Vip 1X VIT—(UV) el VIT+(OV) HERLET,

(B) b EAOERIE VoL 55 Vou £7213 (VReser) ™~ 25 FAIFIE Vop 7213 (Vresers) 705 Voo ~HI A SEBLET,

(4) T —F > = AOM, BB E YR BB AR DRI, VDD WY tstrT + I D, VDD(MIN) LL l‘.f‘&f@fﬂlfiﬁ@iﬁ/uo VDD 7»
Vopminy & VPOR DI ThoHEE, RESETX B AL 7747180 ET,
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679140
Highest Absolute Limit for the Monitored Voltage Rail
[1%]
Vir+0ov)mMax 1
[0.25%)]
A Accuracy band across
A 25°
= | ccuracy at 25°C -0.25%] Vir+ov) (-40°C to 125°C)
3
3 [-1%] Vir+(ov)mIN }
<‘>‘: [0.63% * (Vir+ov)min)]
+ Hys band for V|'|'+(0V)
8 [Viysmax = 0.9% * (Vir+ovymin )] \
$ Vir+ov)min — VHysmAx A
[}
o
[
©
@ Power
Py Nominal monitored power supply voltage Supply
=A All percentages are calculated with respect to Vi Tolerance
e Window
<
FIJ_. Virwvmin + Viysmax Y
R [Vivsmax = 0.9% * (Viovmin )1|
*
%' o Hys band for VIT-(UV)
o [1%] [0.63% * (Viruvmin)] Y
% [0.25%] Vir.uvmin R -
e 4 Accuracy at 25°C ccuracy band across
‘ y Vir.uv) (-40°C to 125°C)
) [-0.25%]
[-1%] Vi (uv)max |

Lowest Absolute Limit for the Monitored Voltage Rail

6-1. EERAL YL 3NNREERT UL RADBE
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Vopminy /
Voo UVLO yu

UVLO - UVLOjivs) /
V

POR Vil

(-O: open-drain)

T
i
| |
I 1 I
: ! ! !
I I I I
- 1 3
I I I I
Vit+ov) 3 3 /r/ \ 3 3
I H t is! I I I
Vir+ov) - Vhvs 3 ye ere::‘.lsi 3 3 3
SENSEx Vir — ; /_/ 1 \ ; ;
Viruv) + Vhvs 1 3 i : : }
v iHysteresis; \ /}r | ! 3 3
IT-(UV) g : T i i i [
| | N | | | | |
| i | I I | I |
| | I I i ) | |
o | | | | [=
1 | | i | ! {[Note C
] I | 1 | | |
L 1 i * | -/
] [ | [ I 1 i
BEoETY ] | | | | 1 i
RESETx i 4’3 torrr + to J¢— —»:1,,[)4— — ty |— —»itptﬁ— — tp |e— i «—
[} [} [}
[} [} [}
[} [} [}

A, =TV R A DA T KT, RESETXRESETX BV R3MHTFT O T /L7 v 7 AN LT VDD IZH##HSN TWAZEEEL TV ET,
B. [ 6-2%, VDD D35 FAD AL — L —hE), F7213 VDD DI Mt HIEIE (tpp) FERILVGIZANCE NI LA RL TWAZEIZIEREL TSN,
C. RESETX/RESETx i, VDD 7% UVLO-UVLOyys) AL al R FIRBE, fREMH 100 us ORERELER 17V —bShET,

6-2. SENSEx D4 A4 = JH

12 BHRHZBTT 57— RN 2 (DB Gbt) %5 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TPS3704
English Data Sheet: SNVSBZ2


https://www.ti.com/product/ja-jp/tps3704?qgpn=tps3704
https://www.ti.com/ja-jp/lit/pdf/JAJSMG9
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSMG9E&partnum=TPS3704
https://www.ti.com/product/ja-jp/tps3704?qgpn=tps3704
https://www.ti.com/lit/pdf/SNVSBZ2

I

TEXAS

INSTRUMENTS

www.ti.com/ja-jp

TPS3704
JAJSMGOE — MARCH 2021 — REVISED DECEMBER 2023

6.8 fARAIEE

ZOE'Iar Tk, TPS3704x 7 A ADRRIFEEE R UET, TAREL, FEZFEIR D72 RY | T = 25°C, Vpp = 3.3V,
Rpull—upx =10kQ, CLOAD = 50pF ﬁ:iﬁ@iﬁ‘o

0.50 0.50
CH1-50V CH3-08V CH1-50V CH3-08V
0.45 CH2-18V CH4-04V 0.45 CH2-18V CH4-04V
0.40 0.40
0.35 0.35
0.30 0.30
& 025 & 025
fy )
@ 0.20 & 020
i i
3 3
g o015 g o015
< <
0.10 0.10
0.05 0.05
0.00 0.00
-0.05 -0.05
-0.10 -0.10
-50 25 0 25 50 75 100 125 -50 25 0 25 50 75 100 125
Temperature (°C) Temperature (°C)
6-3. (EEEDWE CRE DR 6-4. BEEDHEE SRE DR
1.80 1.80
CH1-50V CH3-08V CH1-50V CH3-08V
1.70 CH2-1.8V CH4-04V 1.70 CH2-18V CH4-04V
1.60 1.60
1.50 1.50
1.40 1.40
£ 130 & 130
fy )
® 1.20 ® 1.20
i i
3 =]
8 110 g 110
< <
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
-50 -25 0 25 50 75 100 125 -50 25 0 25 50 75 100 125
Temperature (°C) Temperature (°C)
6-5. BEEELRT Y RAEREDKELBE L DRER 6-6. BEREERXTY I REEDKELBE L DOBER
9 0.06
VDD =33V -40°C
25°C
125°C
8 0.05
ii 7 0.04
g 2
- -
5 6 = 003
o -
>
s 5
5
a 0.02
4 0.01
3 0
-50 -25 0 25 50 75 100 125 150 0 0.001 0.002 0.003 0.004 0.005 0.006 0.007
Temperature (°C) IreseT1 (A)
177 (RESETxX £°>) = High VDD =1.7V
6-7. ERER L RE L DR 6-8. Low L~XJL CH 1 HAEHE & RESET1 Bt & DEAR
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6.8 fA&RAIHE (Fex)

ZO I ar T, TPS3704x 73 AR FHIREEA R ET, 7 AN, FEZRE D72 BRY, Ta = 25°C, Vpp = 3.3V,

Rpull—upx =10kQ, CLOAD = 50pF ﬂ:iﬁ@iﬁ“o

0.06

-40°C
25°C
125°C

0.05

0.01

CH 1 VoL (V)
o o o
] ] R

0.06

-40°C
25°C
125°C

0.05

0.04

0.03

CH2 Vg (V)

N

0.02

0.01

0.001 0.002 0.003 0.004 0.005 0.006 0.007

0.01

CH 2 Vo (V)
o o o
] 3 2

0.001 0.002 0.003 0.004 0.005 0.006 0.007

00 0.001 0.002 0.003 0.004 0.005 0.006 0.007 0
IreseT1 (A) IreseT2 (A)
VDD =5V VDD =17V
6-9. Low ~AJL CH 1 i BHE L RESET1 B & DBAR 6-10. Low LX)V CH 2 i H&BE & RESET2 Bifi & DEAfR
0.06 0.06
-40°C -40°C
25°C 25°C
125°C 125°C
0.05 0.05

0.01

CH 3 VoL (V)
° ° °
3 3 2

0.001 0.002 0.003 0.004 0.005 0.006 0.007

o

125°C

0.05

0.01

CH 3 VoL (V)
o o o
] 3 2

0.001 0.002 0.003 0.004 0.005 0.006 0.007
IreseTs (A)

vDD=5V

o

0
IreseT2 (A) IreseTs (A)
VDD =5V VDD =17V
6-11. Low LX)l CH 2 HhERE & RESET2 ERR & DBEIR 6-12. Low )L CH 3 HAERE & RESET3 Eift & DB
0.06 0.06
-40°C -40°C
25°C 25°C

6-13. Low L’ANJb CH 3 i h@BHE & RESET3 Bt & DA%

125°C

0.05

0.01

CH4 VgL (V)
o oo
S 8 8

0.001 0.002 0.003 0.004 0.005 0.006 0.007
IreseTa (A)

o

VDD =1.7V
6-14. Low L' X)Jb CH 4 i/ BHE & RESET4 B & DBAR

14 BHICHT B 7 — o2 (DERCHRI O Sbd) 205
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6.8 fiRAIFE (F2)

ZO I ar T, TPS3704x 73 AR FHIREEA R ET, 7 AN, FEZRE D72 BRY, Ta = 25°C, Vpp = 3.3V,

Rpull—upx =10kQ, CLOAD = 50pF ﬂ:iﬁ@iﬁ“o

0.06 - 6
25 A0°C
125°C — 25°C

0.05 \‘% 5 125°C
2
0.04 g
- g 4
S £ \
>° 0.03 § 3
3 5 \
&) >
0.02 )
o \
(2]
0.01 g 4
(2]
0 0 0.001 0.002 0.003 0.004 0.005 0.006 0.007 0
' ' ' ; } ' ' 0 3 6 9 12 15
IreseTa (A) Overdrive (%)
VbD =5V VDD =1.7V
% 6-15. Low LX)l CH 4 RESET4 &t & D% . C e — -
= WAREC Bt - OB 6-16. SENSE1 /U v Fittk (Vi) &4 —/A— K54 7L DBAK
6 6
-40°C -40°C
- 25°C - 25°C
25 125°C 25 125°C
2 2
Z Z
g 4 g 4
£ \ E \
Ny o
23 S 3
5 6 \
> >
©2 2 2
w \ w \
(2] (2]
4 b4
w 1 w1
%) \ %)
0 0
0 3 6 9 12 15 0 3 6 9 12 15
Overdrive (%) Overdrive (%)
VDD =17V VDD =3.3V
6-17. SENSE1 'V v FiitE (Virs) EF—N—RS14 T LDBR 6-18. SENSE1 &'V w Fittk (Vi1) EF—N— RS A4 T DR
6 6
-40°C -40°C
- 25°C - 25°C
25 125°C =5 125°C
2 \ 2> \
'c c
g 4 g 4
£ \ E \
ey <
23 £3
(0] o
g \ G \
©2 22
L \ L \
() %)
Z 5 1
) 1 \ \ %)
0 0
0 3 6 9 12 15 0 3 6 9 12 15
Overdrive (%) Overdrive (%)
VDD =3.3V VDD =5V
6-19. SENSE1 &'V w Fipt4 (Virs) £EA—/N— RS54 T LDOMRKR 6-20. SENSE1 &'V v F itk (Vir.) £F—/1"— RS T L DMK

Copyright © 2024 Texas Instruments Incorporated

BEHIB T 57— (ZERPHH O aPoE) X5 15

Product Folder Links: TPS3704

English Data Sheet: SNVSBZ2


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/tps3704?qgpn=tps3704
https://www.ti.com/ja-jp/lit/pdf/JAJSMG9
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSMG9E&partnum=TPS3704
https://www.ti.com/product/ja-jp/tps3704?qgpn=tps3704
https://www.ti.com/lit/pdf/SNVSBZ2

13 TEXAS

TPS3704 INSTRUMENTS
JAJSMGYE — MARCH 2021 — REVISED DECEMBER 2023 www.ti.com/ja-jp
6.8 fiRAIFE (F2)

ZO I ar T, TPS3704x 73 AR FHIREEA R ET, 7 AN, FEZRE D72 BRY, Ta = 25°C, Vpp = 3.3V,
Rpull—upx =10kQ, CLOAD = 50pF ﬁ:foﬁ@ij—o

6
-40°C

= 25°C
=5 125°C
2
T\
g 4
£ \
<
23
o \
>
© 2
w
7]
zZ
w1
’ NIAN

0

0 3 6 9 12 15
Overdrive (%)
VDD =5V
6-21. SENSE1 &'V v F itk (Virs) A —/1N— RS54 T L DOBR%
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7 SR BH
71 HE

TPS3704x %, ZUYR NI TaT7 VDO ERBEEEA— R— (Y 77T, HFF v VIR EEBLIOVEEE
DOMHHEEEAEE L COET, TPS3704x I EEEDT 1Ry ALy sV REBFEREFELL, FIRAL YL a/LRE TR
AL o aV R EII IR ORI EDE THAZ AR TEET, B ABENBEEAL v a/LRBL
CMEEBIEAL v L a/L RS T % | PS3704x DUy ME Bi%, 7 /L M HIEIERE R (tpp = Sk 10ps) T7HF—h&
nE,

TPS3704x (ZI%, T AANT CIBEEAL v a/ LR B X MR EEAL v a/VRERE T 5720 DI E T
iﬁ‘o _M%ODW*BTR?“ ZEoT, H b R HI TE | ANBIRTIOREEZ BB Lo~ — U U 2B DB N 720

Lo m#"’i’j(fhaa RIS L TEE T, TPS3704x ODE W EEIZL ST, FART IV r—ailbal RN a—y
U MNAIEBIZZRDET,

TPS3704x X, HHWDLHEEL — /L& @ /rfiFhE (ViT < 0.8V, 20mV 277 |

Vit > 0.8V, 0.5% £7zi% 20mV A7 v 7' DN pEJ7) THEHR TEE T, TPS3704x DFF ¥ R/VIE, VA FY,
OV, F72id UV DA—/R— AP LU TREBNAEL TEET, ol BT ¥ RAD Vip xv//a/w* (TIERFRIC
ETEET, 22T WEEA—/R—= A PFLU TSN T ¥ R/ VTR TR E +5% TRE TE REETF v 1L
A= RN AWTFFRFRE 4% TTRTTLTEET, U4 RY X—/\L/vr*ﬂ%%ﬁiéhﬂ%%é\ BEAL YT a
JVR DFFR R TR FEIER PR DN T N2 ET

TPS3704x I3, 20us~1200ms OFEFH D E )t MEIERER (tp) 47> = 24 2 THY | 15pA (B KfE) ORI Ig
BIRAMEELADRS ., K 4 DOF v RNV EEEHCXET,

728ETOY IR

POR OTP  [—» BANDGAP | OSCILLATOR

> > T
VBG CLK

VDD

vDD []

UVLO

>

VRer_uvio

SENSE1 [} [ SENSE1
CLK
SENSE2
VBG \UNDERVOLTAGE
RESET1
_[]' TIME DELAY
Vrer_ o - (counter) .
RESET2
VRer_ov 2 UVLO

OTPov en
SENSE1 +_H—§
é OVERVOLTAGE

7-1.TPS37042 a7 )V * Fy IO Ov I H
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vDD []

SENSE1 [}

SENSE2

SENSE3

POR |—p| OTP — BANDGAP ——1 OSCILLATOR
VDD
[1 GND
VBG CLK
b UVLO
VREF_uvio
SENSE1
CLK
VBG UNDERVOLTAGE ]
* RESET1
I TIME DELAY
= counter
VRer_uv [ ( ) RESET2
e s
) RESET3
VRerF_ov OTPov en UVLO
SENSE1 I— +_U_
OVERVOLTAGE

7-2. TPS37043 U )L - Fe RIVOKEETO Y &

18 BHEHZBT 37— PN 2 (ZE S RRB OGP H) &5
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VDD POR |—Pp»| OTP BANDGAP —— OSCILLATOR
vDD [] I_» I_> [1 GND
> VBG CLK

I uvLo

VREFﬁUVLO

v

SENSE1 [—H SENSE1
CLK
SENSE3 [—| | ¥BC \UNDERVOLTAGE I
I TIME DELAY
Vier v [ (counter)
VRer_ov OTPou ex o
SENSE1 L&
OVERVOLTAGE
RESET1
(SENSE1 and SENSEZ2)
RESET2
:D)J (SENSE3 and SENSE4)
SENSE2[ }—— SENSE2 »
SENSE4[ —| | YBE \UNDERVOLTAGE l
I TIME DELAY
Vrer u [T (counter)
VRer_ov OTPov en WL
SENSE?2 L
OVERVOLTAGE

T
\(Aj

7-3.TPS37044 /Uy R« Fy RJILOWEEETO v /K

*FIHATRBREEIE . VA RURFA GRS, REHELE, BX UV/IOV ALy a/b ROF 7 a il onTiE, & 9-2 2%
L TES W,

7.3 BRRERREA

7.3.1VDD

TPS3704x 1%, 1.7V~6V O A EIFEEF I CEMET 20 EH S TRY, Wiz /L —H(2J->T SENSEX &
UHRBEESNET, F2 VDD 1E, WERASURF vy 7 REIL ol — X AT —b v ANy T 7 BRI OM O]
7 vy 7 OEPRELTHEELET, VDD > Vpor DL, Uty ME S IBEM OIRAEIZ 2 £, (KA EREIELT 115
HEIZXD, VDD 78 VDD e/ NBEZ Tlalofzbx, Uty MY ARG — S g,

ZDTRARZ VDD o T oI SLE B EE AN ASEBIRIZ/ AZXNHL5E 11X, VDD B2 & GND B2 D REIZ
0. 1UF~1UF DSR2 FUHEFE L, 73 AN IE BRI A SN D DI 453 7 B A el 2D AME -
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BETFREEWZET, A =Ty T ERIE (tSTRT + tD) DEAIRE, 7/\/(7\75‘ K%% BT A7=DIiziZ, VDD 2 VDD (MIN)
ULETHHLEDRDHVET,

7.3.2 SENSEx A

SENSEx AJJit, féiﬂﬁ“é%“/wxfﬁ(ﬁfﬁf (ZBIfR7RL, OV~5.55V OEJRL — /L&A e %+, HEARE
R v a RE L ATTOREFRIZIX, SENSEX B 2 HLET, 2OV OEEN Vi (Uv) Z FEIDD, VIT+(OV %‘L
[F5&. RESETX/RESETxX 75)7“9‘ }‘éj’biﬁ_ SENSEx b D% Fﬁ)ﬂZ@XV//EI/H‘ AR E Vit v + VHYS % A
B, BDAL v a)VREE + Vitsov) - VHys Z FEAE, ESNT- RESETX/RESETX 2R #2871 RESETX/
RESETx T 47 % —hSET,

W S —ZTTEAT VS ARHES L TWDT20D | B R OEEL — /M0 22 b A3 > Th |, RESETX/
RESETx O7 #—hB LT 47— PRI TON LI > TVET,

TPS3704x 1%, 2 /"L —X LEs IR LB L ON) 23N -0 BRI A S DY COET, ZOoMRIZE-> T,
TR COEPEFRRAE DG E LRI ICB O TEESN QWD) TS ADOREE BN i ShvEd, TPS3704x
T SA AL, SENSEX B2 CRAE T AR VBT L CHBIM MRSV ET, KL AL TIIHVETAN, /1
ADLNT TV r—3aTld, SENSEX A SIIZ 10nF~100nF DA RZ 2 F oA E LT, BRSSO ESED
R T AR E AR T A0 NMEN- T s et RV E T,

7.3.2.1 SENSEx E>DE/EEE1E

TPS3704x %, A7) SENSExX b THAT DN E LA SAZIZIMPER DY £, W26 T5)
Frige i & A — =R T4 7" (IRiR) O 7 IRIFLE T,

F S RFAT L, Veensex DFEESNIZAL v a/LREE NG EEBHTERSN, A — A —RIA T IS E
Y (RESETX/RESETx) DR EEL DT L5 M- THLIEBEE T, ALyl 4 ——F547 %, 3 1
IRT LI, RRDAL w2 VRIS T 58—k T — VL L TR S ET,

n

SR D

A—=/N=R747 % = | (Vsensex - (Vir-uv) F72H Virsov) / Vit (&FF) x 100% | (1)

ZZT

* Vsensex: SENSEx B> D EE

© Vi (B8FF): B AL w2/ LR

+ Vi) BED Virsov): BROEBIEN » 7 BIE S HBBEN » 7%

7.3.21.1 SENSEx ERXTU R

WEET N —FBIOMREET S —ZI2E, AR L L E I EPRIESIVAEAT U AR S AL TUVVE
I, /=L %13, SENSEX BV DEIED Vi1 (UV) Z NIE DD V|T+ (ov) %z b\ A&, RESETXYRESETX 237 —haivE
9, SENSEX B DEENIEDAL Y a) VREELADAL T a)LR ﬁE@Fﬁ 2534 . RESETX/RESETX I3#% &
7= RESETX/RESETx BEIERF MR B %I T 47 —h&vET, X 7-4 12, Vi1 uv)s ViT+ov) LEAT U AEE
(Vhys) PRARZRLET,

VRESETX
A

| |
: Window :
| Vi) |

voL > -
" } + f > VsENsEx
| | | |
| | | |

Vir-wv)  ViT-wv)+ VHys Vit+ov)- Viys  ViT+0ov)
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7.3.3 RESETX/RESETx

RFH 72 TPS3704x 77V /r—a Tk, RESETXWRESETx i id, 7oty [FYXNVE ST utk oy (DSP), 4
& IR AT EMEREIE (ASIC), £Dfho 7 aty it 247728 OV AEIZAR—T VAT T EELF =
L —# [DC/DC av_"—# (kRry 77Uk L¥ 2l —4# (LDO) ¥ DA F—7 /W ACHER S ET,

TPS3704x (ZIZA—7"> Rv AL DT 7747 LOW I DRHY  ZNoDT A B Eny v 7 £ T High (TR FF
THDEDIIMPT TN T o TR L ETT, MPT TN T y 7 IRt a @Y B L — /WL Hjﬁ%@wm'/
H—T 2 A ABIEL LT D T R A CE DI L F T, WY EEL ~ILE2 R T 5720121%, S 7 v
7 T BB A BRI T DB HFEE DRGNS EITRVES, SMHT L7 o 7B OEI. Vo|_ HAREMEA
fif, BEOH A= ERICE > CRESNE T, ZRHDOfEIL, 7 ar 6.5 THESN TWET,

F—7r LA T fthd RESETX/RESETX 47— 7> KL AL LU ALY —R OR ulvu /U Tk T FE 1,

OV Limit Vir+(ov) N
VIT+(OV) Vhys / \

Vsensex /

T
|
1
1
UV Limit_Vren * Vies "1 :
|
|
|

IT-(UV)

RESETXx

\
r\
|
|
|
|
«— ! tpp [

_h tD < —H tpD [— —» tD .
7-5. RESETx 7
7.4 TI\A ADBWEEE— R
& 7-1. BBEE— FOREBER
o H71 RESETx /
B Seftk VDD £ (RESETR)
Gl Vir-uv) < SENSEX < Vir+(0v) Voo > VopMiN) High / (Low)
WHENE (UV D) SENSEX > Vit uv) Vbp > VppMmiN) High / (Low)
TR SENSEX > Vir+(0v) Vop > VopMin Low / (High)
Undervoltage detection SENSEX < Vi uv) Vbp > VppMiN) Low / (High)
UVLO 777471k Vir-uv) < SENSEx < Vir+ov) Vpor < Vpp < UVLO Low / (High)

7.4.1 BEHF (Voo > Voominy)

Voo DEES (tstrr + to) F2IE Vppuin % 1154, RESETX/RESETx Hi /3R AN SENSEx £ WEDAL /2L
RER AU %L . SENSEX BIEN AL » v LRl % 4 5L . RESETX/RESETX BIEIL T — S £,

7.4.2 {EEBEREMERALE (Vpor < Vpp < UVLO)

Vpp DEENRT /AL 2D UVLO EIERNE T, AT —F> Uy NEE (Vpor) £VH V4. RESETX/RESETX B
I1Z. SENSExX v'> OB F IR T —hENE T,

743 /X7—=#> Uty b (Vpp < Vpor)

Vpp DEER. T —h&i=H % HE T GND 127 L+ 57D U EAREIE (Vpor) & FHl-7- 44 . RESETX/
RESETX {E BIERERETHY, 7/ A ANV O HRET 2720 J::%E“C“é‘é%@ﬂi&;@iﬁho
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87 V=g RE

pac
LT OT 7V r—saAGmiE, Tl O-EAARICE FN26 0 TIERL, TI TR OIEEMMEEITwerts

PRAEW 2L ER A, il 2 O BRSS9/ O EPEIZ DWW T, BEERROBEILETHMWIL T /72<Zel
ROET, BERITE T ORGIFEELEMFAEL T AN 528 T, VAT LOKBELHER T DL ERHVET,

81 77U — 3 el
811 EBERLV Y3l REBE

BEEROBRL, EHREEINET AR EREETFRRZICL > TEZRVET, TPS3704x (L& HEE (&K
+1%) THH-O, BIREE~—V L RAL v a/LR Ny R — L% ESTHERTE FRBAADFLWT 7 U r— a1l
HRUIGTEET,

7=&201E, MCU a7 &EELV — /VIZEN 24535 DC/IDC V¥ ol —¥#%EE X THAELLI, MCU DI EBRZEIT
DC/DC DA FTEIED 5% T, 2—HF —0R T THEER R EEAL v 2V RIL #4% T _ﬂfzv//a/v
REEEEI £1% 12720 E3, TPS3704x DAL v =a/LREEEIT £1% THH-0 ﬂﬁ?ﬁaﬁ)ﬁ?—/ﬂb K&EL72Y, EIRE
JEOBREHIRREZF - ELIENTEET, ZIUTE- T, EEV Y7 L0 iT?LZoEﬁF'?4/I\'775\j<é°<7‘£ét
Y/hNESh a5 7 2% TEDHZMED DC/IDC 1[5 2 5npZ 81270 $4, £7-. TPS3704x 28 )
ByMEEEZTH— T, BEBRDSBEENED AREM: OB DI/ DT NN, KK AT AL MCU
DBILHRMRZDBIZ Y RN — LR TOET,

X 8-1 |2, EaiL7=fBizE175 TPS3704x DO ERDOIKE Ev~//2:**f“%:rbia“ IRV EE D RA— R — A%
ﬁﬁﬁ*a“é& EIROV Y 7 /SIS E I H CEATENEASIN T, 22— — T THREMEIME T L, L0 Eks 72
DC/DC =2 R—H DR F NS R0ET,

DC/DC nominal output

0% | |
| Supply
K Regulator output voltage accuracy Voltage
| _ ) _ Margin
: v Margin for ripple and transients
A
' + 1% Allowed threshold tolerance Voltage
4%I Threshold
| l - 1% Minimum system voltage Accuracy
5% |
|
Potential Failure or Malfunction
B 8-1. TPS3704x DEER L v > 3 )l RIBE
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8A2AEEERLV YL allR

TPS3704x O KIEE (1%) IZ&-> T, TS AIZKRERIELDEE 5252 L AP IS A E AL CEBIEAL v
DVRERHETHIENTEET, BHLIEWELENFH TERWGA . MTT o EEE2FEH L CEEOEEAL v g
NRERETDHIENTEET, X 8-2 12, FMTT R HL T, BEAL v a/LREiEE T2 H1EOFIZXRL
F9, AHTEFLOFE IOV T, TPS3704 #ER—T D IERFHY — L BLORY 2L —var | B7var0
[TPS3704 A]ZEAL v a/VREFERPIOFHE T 7B AL TIZEW, #HiIL, BEOEEAL v a/LRET /SARE
i SR TR CEET, TH PR ARV AT TR, WEMEIL T X — D/ AR =R D72 FIEEEAL
v a)VR FARAA N T R T A LA HERL £,

72&2 01X, TPS3704 @ 0.8V A NYT ML T, 2.0V L — V& (Vyon) THELET, K2 2 FHTDL,
R2 = 10kQ. Vyon = 2V. Vgenset = 0.8V THH72 R1 = 15kQ E7e0ET, ZOT A A LB E | 24% OELEAL v
Ta/LRT 0.8V L— Azl T 0Lz B LTV ET, 2FD, T A ADKEEAL v a/L R (Virgy) LiEEAL
U (ViT+ov) | L, ENZEI 0.768V & 0.832V (2720 Ed, A2 AT 5L, Vsenser = Vir (UV) DEE, Vyon =
1.92V | fi@iTo 2L, TAAZRV Y ME S ET I — T DB R OREE L EUME, Vivon- &2‘%‘?\_ MTEL
T, N2 2HEFEHTDE, VSENSET = V|-|-+ ov) Dex ERMROWmEEAL v a/LR (Vmons) = 2.08V L7200 F
o JVIK *l@ﬁﬁiﬁ%ﬁ%‘%fi%/ﬁ% uv @JfO)XI//‘/a/VI\‘ﬁMEf;iE/\ 1. R 92 ITRTTF AR NYT
ML T, EROT 7V r—2a AZBA 257 S AADRME SEREL TITZE,

Vsenser = Vimon X (R2/ (R1 + Ry)) (2)

BIEAL v oL R RS DB 1L, BER BT D UENHYET, WO TFARGELIIRNC | S OR
BB E RE LD S SENSED Eo o WEHEHLASH)ET, JFR IS A Bl LR ITAB Z s TS E
T8 SR U AT B LEHIELET . WIS TR Renser 13,50 4 1SR T E510, 22 AT
Vsense1 22 AENE Isenser CRRE T2 TRIE TEET, Vapnser 13, D EHRPLE B AR R SR E L JE\LT X2
PEALCEETEET,

Isenseq (&, 3 ZFHLCHHEAECTEET,

Isense1 = [(Vmon — Vsense1) / R1] = (Vsense1 / Ro) (3)
Rsense1 = Vsense1 / Isenset 4)
VDD
VMON
VDD 10 kQ
R1 T {voo RESET1
V
O YSENSEL NC |—
TPS37041
R2 —4NC NCp—
GND NCF—

8-2. IMI I T EEBRICL BAIEBERA LV v allF
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82RIBMET TV — 3>
821 Et1: (402 bO—SODERV—IVADTILFL—IL - U4V RUER
X 8-3 |2, TPS37042 DNEMRT 7V r—arZzRrLET, TPS37042 (., IEHEZR) By MERAE L E AR 2 B

~Aruarhn—70aryEEE 10 EEICE NG TD 2 20 PMIC EELV—AZEH TSI ET,
TPS37042 A HIL T, LL FOEIFELFEIRRIZ, MCU D=7 EEL — V2 HLET,

VDD

Vin

PMIC

Vourt

Vour2

VDD

VDD

10kQ

TPS37042

VDD

— | SENSE1

SENSE2

RESETL
RESET2
NC
NC

Vecore
Viro

Microcontroller

J_:‘ GND
K8-3.2 0074403 NA—SERLV—IEEMRTS TPS37042 Fa 7 IV Fv R

8.2.1.1 R5IEH

= 8-1. R EH
wEtEL

BREHRER
UNF 3.3V 3.3V D £8% (7 /3 AREIE & te) ZAMIVIZ | T—AR &7 —2 Viyov) = 3.533V (7.06%)

)=
&F?ﬁﬁ% %é\li%ﬂ:&)@\ 10ms DYk ~NEFE U—AN r—2A VIT—(UV) =3.071V (-694%)
TR —L
)= 1.2484 V (4.03%)
)

RS R—B

AP 1.2VeoRes 1.2V D 5% (T A AREE A& Te) 24 |T—AN r—2A ViT+ov
NI EITELEHY, 10ms OVt MEITE J—Ak r—2A Virouv) = 1.1524 V (-3.97%)

ey 7B R 5V CMOS 5V CMOS
AT LEROBRNHE RN | 250A 5.5pA (FK 15uA)

8.2.1.2 H#IG 5T FINE

TPS3704x DED/A—TaL 78 4 9-2 ITRSNVTWDEEHR KGR L —/L (Von) &V 4 RURFRTRZE Kl CTh D)%
HITL TTES VY, TPS3704x 1, i EE B I MKEEDE RN FIEET, 0.4V~5.55V O=E L —/LOEEL ERMEIC
AR CEET, 2077V —3ar Tt 1.2Veore bV —/VIZ #5% DIEHLOX L TFRSNRNTZD | L— /L &2 IEF
LR T A MNERHVET, ZOELEEE-T 72010, 3% DAL v a/LRe > TPS37042 A& ITNELI-,
3.3V0 1ZEN TR T, fx K 8% DIELOEETHEMERHETY, TPS3704x (XX EX FAFRMEL T v ar bl
D, ZOEEL =KL TE 26% DALy a/V R EIRTDIENTEET, Vitvov) & Viruv) PV —ANT —A%Z 5
R 2103, BELEETDLERHYET, Vitvov) & Vituy) PV —AM —21E, 5 & X6 TEhThitFicE
7

VIT+(OV—Worst Case) = Vyon * (1 + % XV‘)I\/EI/I/}\\‘) x(1+% %}E) =1.2x(1.03) x (1.01) = 1.2484V (5)
VIT-(Uv-Worst Case) = VMoN X (1 - % AL a/LR) x (1 - % FHEE) = 1.2 x (0.97) x (0.99) = 1.1524V (6)
F2, OV ALy ia/b R R UV ALy v a/VRZRTE T DB, 74V MEDIRRA L SN EIR DR A2 R FHE LY

HE<BRDINT, ATV A B E T OMLENHVE T, FEHIZONTIE, X 6-1 2L TTEEY,

HADREA L —F L RREEIZEIV AL X RESETX/RESETX B DL H EMVERRIIZED ) — RO F LT v 7T
ERBEIIRIFLET, TV T o7 RbUL, X VAN — L AT ERL TV — 2 a B Vo &3 I RS
T AI-O ST 7 ERO MW ST 2072 DZEIRL L&, BEEM AR 10kQ~1MQ OB/ @ L T
b\i‘g—o
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8.2.2 kAt 2 : BERLEDI—-RT—REBLT ZLHOFHELT - TR - F T3>

8-4 |2, FEIb/L T TAMEREEZ RETED LT TANFRERLET, £ED SENSEX 2% FHL, HTHE
BINDTAHNVNDRNI T —IZMERHTHZET, 74V MEHOT-0IZ TPS3704 ZH 00 UO iR T HZENTEET,
TPS3704 1. KEEEZZ I CHEHLL -~ L FF v 1)L Z—r e SAPTHY | T 77N F—hA— gL R0T—F— 54T
REDT IV r—ar T IEC 61508 BB LI OEEMN Y —77 4 AT 7V 4 LULEFER L TWET, ZOH6IT
1%, SENSE4 AL z/LR3 OV T 5.5V, UV T 2V TR ESN- R OKE LB LN EE (UV/IOV) 1) Ik
RS- TPS37044F AL TWET,

VDD

vop  TPS37044F
RESET1

Reui_up

100 kQ ] _
SENSE4 RESET2 FPDLink
UV_Trig SENSE1 SENSE2 SENSE3

. . Image Sensor

9.V Coax f wide Vin . 28VB3V_ |

Buck l
1.8V
DC/DC l 8 »I0VDD
LDO 12V DVDD

K 8-4. TPS37044F U 7w K Fr RIVER. BERLAFHEILT TAM AT g ftE
8.2.2.1 BB5-EH

% 8-2. BFTEH
INTA—H R BREHRER
J5FR 3.3V AVDD, 3.3V @ #4% (7 /A ARG R G Te) BOMUIHEITE | T — A 7 —2 Viryov) = 3.432V (+4%)
Y. 10ms DYt MEIE T2 r— A VIT—(UV) = 3.168V (-4%)
Bt L — L AR 1.8V IOVDD, 1.8V @ #4% (T ARG EZE 1) oM GEIE |T—AN r—2 VIT+(OV) =1.872V (+4%)
e et dnh, 10ms DYty MEIE T—2Ak =2 Vir_uy) = 1.728V (-4%)
235 1.2V DVDD, 1.2V O #4% (7 A AR EA G Te) ZAMVEHAIL | T—AF 7 —Z Viryov) = 1.248V (+4%)
i) 10ms Oty MELE T—Ak =2 Vir_uy) = 1.152V (-4%)
SENSE4 N . . . N
— VDD ~® 100kQ 7 /L7 7 ##Hi, GND ~0 NFET 7 /V& 7> 72 |UV_Trig = High - SENSE4 ' 78 Low 12725
(BT TANAT | s UV _Trig = Low - i Bh{ER:
Tav) T _Trig = Low - 1@ :
ey rERE |5V CMOS 5V CMOS
VAT DR o
8.2.2.2 F#G R FIE

8-4 |2, FEk LT TAMEREZ KIETED LY TANFNA/RLE T, SENSE4 (X, i#E L (OV) ALvia/LRA
5.5V, KEE (UV) AL v a/LRA 2V IZRRESHTEY ., 100kQ OEHIA LT VDD 28k T& %4, B> T Ak
DEREIZE ST, TPS37044F (ZFE G T 2L — /WTITR E LR AR AGA FI, BINOF 72 F7, e
ROBUEDGIL, BEA—/S—= A PFEREERRAOHESE A AN TEMEL TWDIGE | BIEA—/S— A OGN
IHEL72D ET,

FHeLT TR AT DL, UV_Trig Z High (27 V454 SENSE4 78132 Low 12720 IKREE (UV) 741
MR EIET, UV 740 NI, 7 —RSh7z Low {55 LT RESET2 IRaEnET, Wi oUEy M 1E 7T vk
oD NMI F721TEN AR AN e T 52T, 2Dt 7 TAR 7 a0 FRUCEY, TPS37044F & RESET2 73
HENZEMEL CWAZ LA MR TEET, BB L 2D OV T, TR 2~ =a 7 V]E SR TTES0,
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8237 V- a g

INHDOT IV —ar iR, TPS3704Q1EVM THIESN =6 DT, FEMIC OV TIL, [TPS3704Q1EVM =~ —
P ARSI TLIEEN,

E 2.00v/ l 2.00V/ . 2.00V/ s 00s 20002/ Stop £ @ 150V E 2.00V/ l 2.00vV/ l 2.00v/ = 15.008 5.000%/ [Wf A 260v
VDD
VDD
| : tp=20.4 ms
RESET1
SENSE1 ‘
€ Reset Delay (tp) = 21.2 ms >
RESET1 2 RESET2 2
VSENSE1 Xézb‘}‘777u oV 75)% 33V\ VDD = 33V\ Vm = VDD X&*“]‘777D oV b 33V\ VSENSE1 = 33V\ VSENSEZ =
3.3V, TPS37044A7OHDDFR 1.8V, Vsenses 4 = 1.15V. Vreseriz = 3.3V,
TPS37044A70HDDFR
B 8-5. TPS37044 SENSE1 X% — 7 v ke
X 8-6. TPS37044 VDD A% — 7 v TilkkE
E 2.00V/ l 1.00V/ l 200V/ g 1550¢ 50008/ Stop £ B 250V _ E 2.00v/ l 1.00V/ l 200V/ p 8960r 20.008/ Stop £ @ 1.30V
VDD VDD
—— ——
Vir+(OV) Vir(UV)
SENSE1 7| e TN\357V R — Vir(OV) Vir(UV)
3.02V SENSE2 <
g2y 1.70V
RESET1 = RESET1
Vsenser Z8 0V 755 3.75V, OV/UV AL ia/LR = 3.3V Vsensez Z58) OV 735 2V, OV/UV AL a/LK = 1.8V
(iS%)\ VSENSE2 = 18V\ VDD = 33V\ VW = 33V‘ (+4%\ -3.5%)\ VSENSE'] = 33V‘ VDD = 33V\
TPS37044A70HDDFR Vreser = 3.3V, TPS37044A70HDDFR
B 8-7. TPS37044 BEEH L MEBEHEE 8-8. TPS37044 BEES L MEEEHEE
200v/ @ 100v/ @ 200v/ 5 89.60r 50002/ Stop § [ 8257 B 200v/ @ 200v/ @ 100v/ . 8960r 2000/ Stop £ B 130V
VDD b
: SENSE3 = SENSE4
J 4
| !
‘ fruem = VDD
|
“ Vir(OV) Vir(UV) /\
122V | 05V
SENSE3 = SENSEX e rd RESET2 d
RESET2 i » N
|
I
|
Vsenses 4 Z8) OV 725 1.5V, OV/UV ALy a/Lk =115V Vop Z58) OV 725 5V, Vsenses 4 = 1.2V, Vreserz = 3.3V,
(+7.5%. -5.5%). Vpp = 3.3V, VResems = 3.3V, TPS37044A70HDDFR
TPS37044A70HDDFR
8-10. TPS37044 VDD S ##KE
B 8-9. TPS37044 iBEBEH K MEE L HEE
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E 2.00v/ . 2.00v/ l 200V/ g 4080 2000%/ Stop £ 1.05V 1] E 2.00v/ l Z.Q[IV/ l 2.00v/ iz 408.08 20007/ Stop £ 1.05V
SENSE1
SENSE3
.
SENSE2 ‘me SENSE4 @Wm%
RESET1
RESET2
Vsenset OV 735 3.3V ~D 80z [OV/IUV ALy aL R = Vsenses 0V 7235 1.15V ~OYIWEz [OV/UV ALy a/LR =
3.3V (£8%)]. Vsensez OV 705 1.8V ~D 0z [OV/UV 1.15V (+7.5%. -5.5%)]. Vsenses OV 735 1.15V ~D 0%
ALwia/LR = 1.8V (+4%. -3.5%)]. Vpp = 3.3V, [OVIUV ZLwia/LR =115V (+7.5%. -5.5%)]. Vpp = 3.3V,
Vresert = 3.3V, TPS37044A7OHDDFR VRreseTT = 3.3V, TPS37044A70HDDFR
K 8-11. TPS37044 SENSE 1 & 8-12. TPS37044 SENSE 3 &
SENSE 2 DIV &2 SENSE 4 DflV &%
E 2.00v/ l 2.00v/ l 200V/ ¢ 00s 50008/ Stop @ 150v E 2.00v/ l 2.00v/ l 200V/ ¢ 00s 1.000¢/ Stop t @ 150V
VDD VDD
1ms
>l
SENSE1 | SENSE1
- | o tpp=1.32 s
1 le—»]
1! ‘ e % !
RESET1 ‘ t=215ms RESET1 ‘
e—
| |
3N ) 3 :hw-tmmw
Vsenser = 3.3V, Ty aRE T Vsenset = OV % 1ms, Vsenset 3-3V M OV ~DOYJVEEZ Vpp = 3.3V, Vggsert 3.3V
Vpbp = 3.3V, Vresert = 3.3V. TPS37044A7OHDDFR M5 OV ~DEIVE 2 | TPS37044A70OHDDFR
B 8-13. TPS37044 SENSE1 v < 2 7RK4 VBRI B 8-14. TPS37044 SENSE1
BE. Uty MESELERESR X LR EREE
8.3 BIRICE T S RHEIR

831 BRICEAT B HA R34

ZOT AR NTIV~6V OFEEFHO AN EILTEET DLo8E S TRY, VDD e Ot i KiER I 6.5V
T, ANBEDOBEP /AR T, VDD B> & GND B> ORI 0.1uF~1uF a5 B2 fliE 45D 0 ME -
Trar FEENZET, VDD ICE A MG T OEIREEN, BRHERE 2 D857 KEREEIRE DR ELZ TR
TWIEEIT BN PRI EZECLMLERHYET, FEMIZ OV TIE, SNVA849 Z2Z ML T/Z3W),

Copyright © 2024 Texas Instruments Incorporated BT 57— (:‘jfe,‘ﬁ OB ‘é\iﬁﬂ‘) Bl 27

Product Folder Links: TPS3704
English Data Sheet: SNVSBZ2


https://www.ti.com/jp/lit/pdf/snva849
https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/tps3704?qgpn=tps3704
https://www.ti.com/ja-jp/lit/pdf/JAJSMG9
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSMG9E&partnum=TPS3704
https://www.ti.com/product/ja-jp/tps3704?qgpn=tps3704
https://www.ti.com/lit/pdf/SNVSBZ2

i3 TEXAS

TPS3704 INSTRUMENTS
JAJSMGYE — MARCH 2021 — REVISED DECEMBER 2023 www.ti.com/ja-jp
84LA47VU K

841 VL7V NDIHARSA Y

o AMHFEREL I, FTRRARIRD T A RIS EE L £, 29T DL T, HAEBREDR AL ZENTEET,

« VDD &EF/—RIZIE, BV —R&FEH LW TLIEEN, VDD a7 o hd, R bary 7 o EToRAEA
B8 AEEBIC LC MIEE KL, &k VDD fBE% LRISE — 7 BEDY ¥ 7 23 ASE LA REMEN DY £
3,

« SENSE B ZxfL T, RWEER —RZMHLRNWTTZEN, RN —RZE T 58, TAEAZ 752 A%
INE/TC, ERERERSSZ M TE e ET,

+ SENSEx > 7Y (Ceensex) ZFEH T2 61E, 27 % SENSEX B2 DO CE A7 T IChLE
SENSExX b0 /A Rt A S5I2 1A & TL7EEV, SENSEX B & GND DI 10nF~100nF @:/7/%%
BLE DL, BERXISRAE S O E BRI T DR E LR TEET,

o TV RE— U LNATU TR T e s S — U BB LR TIZS W, TUS LSBT a g e —
NITEDETRELRNIINCLET, EHL THRERG AT, BAICRASTET,

8.42 L4 7V Ml

CIN

e

% Rpull-up1 % Rpull-up2
. VDD RESET1
*Csenset
SENSE1 RESET2 .
—|_*CSENSE4
SENSE2 SENSE4
*Csense2 GND SENSE3
*Csenses
[ ) GND T

. Vias used to connect pins for application-specific connections

*Csensex capacitors can be added for improve noise immunity

8-15. R AT b
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ITNARBELURFa AV FDYR-F

9.1 F/NA Rén&iRA

¥vriar 4 O K41 FK 11T, FE 2 IR TEHME S NDT A ADKERE
xR 9-1. T/INA ADipRA

WS o EETRLET,

B

TH H &FL

([

BE= DLt

TPS3704x

TPS3704x

Fy R AT ar

1

TN F X AT ar

2

F 2TV Fy R F T g

3

NZ WV Fxb A7 var

4

TOYR Fx ) AT ar

AT g

Ax, Bx, Cx. ...

* 92 2B,

SRYT U hea—F (HFERY)

F =T R A TIT 47 LOW

T adN  TIT47 LOW

T2, 7T 47 HIGH

Uy MNRIERF A7 v a

20us V- MRF AL

1ms Uty NEF[EEEIE

2ms Uz MRFRE R AE

3ms Utz MRFFETEIE

5ms Uty MRFRIEIE

10ms Utz NEE[H] R AE

15ms Uz MR R AE

I MM oloOo|w >» IT|r|O

20ms V- MF 2 AE

25ms U hF R AE

35ms Uty MRFEAE

40ms Y-tz NF[E]EESE

50ms V- MRFRIESE

70ms V- MF R AE

100ms V-t NEFRHFRIE

140ms Y-tz MRFFE] R AE

150ms V-t NEFRFRIE

200ms V-t MNIF [ 4iE

280ms V- MNiF R T

400ms Y-tz MHRFFE] R AE

560ms V-t NEF[E I SE

800ms V- M I 4L

1120ms V-t N R 4IE

x| s|<|c||ow|xn|v|o|z|z|| x|«

1200ms V-t MF 2 4E

I lr—

o
o
5

SOT-23 8 £°> (1.6mm x 2.9mm)

J—)v

P

KUY —
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RI2ZTNAR Ay aJ)lR&

263k I R4 VARIANT®) | %1% UJE%“’# SENSE1 () @ | SENSE2 (1) (@ | SENSE3 (1) (2) | SENSE4 (1) @)

TPS37042BJOFDDFRQ1 ADJ 2 10ms 0.8V (¥4%) 0.8V (+4%) - -
TPS37042A30FDDFRQ1 [ e 2 10ms 3.3V (£5%) 1.2V (+5%) - -
TPS37042ZJOFDDFRQ1 e 2 10ms 1.95V (+4%) 3.8V (£6%) - -

TPS37043DJOFDDFR ADJ/ FE 3 10ms 3.3V (-11%) 1.2V (-11%) 0.8V (-8%) -
TPS37043A40FDDFRQ1 i 3 10ms 2.8V (£5%) 1.8V (+5%) 1.2V (+5%) -
TPS37043A80FDDFRQ1 7 3 10ms 3.3V (£5%) 1.8V (+5%) 1.0V (+5%) -
TPS37043CPOFDDFRQ1 ADJ / [H 3 10ms 3.3V (+4%) 0.75V (+4%) 0.8V (£3%) -
TPS37043ZJOFDDFRQ1 E 3 10ms 0.95V (+4%) 1.35V (+4%) 1.8V (¥4%) -
TPS37043LJOFDDFRQ1 ADJ 3 10ms 0.4V (£5%) 0.4V (+5%) 0.8V (£5%) -
TPS37043CJOFDDFRQ1 ADJ 3 10ms 0.8V (£6%) 0.8V (+6%) 0.8V (£6%) -
TPS37043MJOFDDFRQ1 ADJ 3 10ms 0.4V (£7%) 0.4V (£7%) 0.8V (£7%) -
TPS37043A50FDDFRQ1 e 3 10ms 3.3V (¥4%) 1.8V (+4%) 1.2V (+4%) -
TPS37043BJOFDDFRQ1 ADJ 3 10ms 0.8V (+4%) 0.8V (¥4%) 0.8V (¥4%) -

TPS37044BJOFDDFR ADJ 4 10ms 0.8V (¥4%) 0.8V (¥4%) 0.8V (¥#4%) | 0.8V (x4%)

TPS37044LJOJDDFR ADJ 4 35ms 0.4V (£5%) 0.4V (+5%) 0.8V (£5%) 0.8V (£5%)
TPS37044BJOFDDFRQ1 ADJ 4 10ms 0.8V (+4%) 0.8V (+4%) 0.8V (+4%) | 0.8V (¥4%)
TPS37044CJOFDDFRQ1 ADJ 4 10ms 0.8V (£6%) 0.8V (+6%) 0.8V (#6%) | 0.8V (+6%)
TPS37044MJOFDDFRQ1 ADJ 4 10ms 0.4V (£7%) 0.4V (£7%) 0.8V (¥7%) | 0.8V (7%)
TPS37044A40GDDFRQ1 e 4 15ms 3.3V (£8%) 1.8V (+4%) 1.15V (£#6%) | 1.15V (+6%)

(1)
@
@)

9.2 RF¥aAY FOEIMEMEZITMBAE

VIT ALy a/Lk 0.8V & 0.4V (L, R ATRERTF v VA RLET,

N—R U PRTRIIV AR OFFRRELRLET, T OWTIE, K 6-1 2B TTIZS0,

ADJ I, SMF T 3 ST Lo CRRIES VD THHE ATREZR BEIEAL w3 a /LR Z R LE T, $HMIC OV TIE, B27val 8412 B ML TEIN,

RS2 A RO FEHZ DWW TOBENZZ T EUDIZ I, www.tij.co.jp DT /AR 7 4 L2 2B TLIEEWN, [@E] 27
Uy 7L TR T D8 BRI T R TORGERICBE T XA = AN IS TIAZENTEET, EREOFEMIC
DNTUE, BETSNTERF 2 A MIE EN TV ASGETEEZ T TZE 0,

9.3R—pF-UY—-2R

TXY A AR VAY E2E™ YR —h T 4 —F A%, TP =T PREEE A DRI LRI T A Mok 2%
— MDD E B DHZEN TEDIGAT T, BEFORIEZRB LD, A OEMZ LT 5L T, it THE
A &g S s o Ny G 3= S I

Vo 7ENTNDa TV, BFEME IO BUROFF | FIEENDLOTT, TNHIXTHFH A ARV VALY DA
AR T AL O T BT LLTX T R AL AV LAY D RIRE KL= O TSV FER A, TR AR
ALY DERGHEEZZRLTTESN,

9.4 THiE
THXY R A ANV A Y E2E™ is a trademark of Texas Instruments.
T RCOPEENL, TNENOFAEICFELET,
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9.5 HESNEICHT 5 EEEIE

ZD IC 1%, ESD IZho THEIE T A REMENRHVE S, T R AL AV LAV T, IC BB L ISl E a2 o2&

A FHELELE 3, ELWVEOBWBLORRE FIEICEDRNG S 7 A AR IR T 2820300 ET,

A\ ESD (CEAMARIE, DT DRIEREIE F DT/ A RD TSR E CHIG DI ET, 7R IC DEE, /ST A—ZHD T
LT BT CARSIVTODIREN OIS WTREME DN B D720  BHE AT AL R T <2 TR,

9.6 &8
THXH R AR VA FHGE ZOHEEEIZIE, HEEPIKEEO —EB L OVERDFLHIN TWET,
10 RET IR EE
HERE SRR ORFIIUGFT 2R L TOET, LOUGTBIEITRGEMIZEL T ET,
Changes from Revision D (September 2022) to Revision E (December 2023) Page
o THRAADAL T a/LR NS TPS37044UJOFDDFR 351 0O TPS37044GJONDDFR A HIFR.coovcvieeeieeceieie 3
o UL TR RV D B IR ottt n et e e 5
o THAADAL v a/LREDD TPS37044UJOFDDFR 511N TPS37044GJONDDFR A HIBR. ..o 29
Changes from Revision C (September 2022) to Revision D (September 2023) Page
o UAVRURTAZE DRI TN Z BRI C T D SCEE A IB M i 1
o FRYADAL T AIVREDNATAREITREFIFLY Il oottt 1
o VTN AT X RIIDNTOE K EB N T E TRV e 1
SR i N2 B 1= TSRS 3
. 6-1 DVAL R FFRRAZEDHRRICN A Z RS T2 SCEZIBM. oo 1
o TUTN F g AR NPT T DB IEHIBR oo 17
o LTI T XA D T YT B HIBR oottt ettt ettt 17
o AEAL YTV R IO G RIZBI T DB BRE T oo 23
o R 92 I S A IB Moottt ettt ettt neaae e 29
Changes from Revision B (November 2021) to Revision C (September 2022) Page
o BBBEZR A D TE A TEIN oo ittt bttt en 1
o [TFESENLT TAN AT 23l BT BB 25
Changes from Revision A (July 2021) to Revision B (November 2021) Page
o AR D0 TR TE T 7 JITZE T oottt sttt s et et s ettt ettt ettt ne et ne s 1

1M AHZHII, Nyo—2, BLUENER

LI DR —NZiE, A=k Solr—Y  BI OB TAIE RN TEHIN TONET, ZoFHIT, FEEDT /34
AMEHTEDIRFTOT —HTT, ZOT —XL, TERL ZORF2 A M UG TICE R SNLGERHVET, K
T =B = DT TV EE AL TWAEATE. B EROFE s — a2 BmIEEN,
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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 ©)
@ )

TPS37043DJOFDDFR Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 3DJOF
TPS37043DJOFDDFR.A Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 3DJOF

TPS37044BJOFDDFR Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 4BJOF
TPS37044BJOFDDFR.A Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 4BJOF

TPS37044LJOJDDFR Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 4L.J0J
TPS37044LJOJDDFR.A Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 4LJ0J

@ 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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OTHER QUALIFIED VERSIONS OF TPS3704 :
o Automotive : TPS3704-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TPS37043DJOFDDFR |SOT-23-| DDF 8 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
THIN
TPS37044BJOFDDFR |SOT-23-| DDF 8 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
THIN
TPS37044LJOJDDFR |SOT-23-| DDF 8 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
THIN

Pack Materials-Page 1



i3 TEXAS PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 8-Dec-2023
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS37043DJOFDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
TPS37044BJOFDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
TPS37044LJOJDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
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J’f PACKAGE OUTLINE
‘)J_)

DDFOOO08A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE
2.95 SEATING PLANE
265 1YP T
PIN 1 ID o.1lc -
PN T (D ]oa[c]
— | | .
ox[065] |
(- I i
T
o ] = i
2.85 2X
NOTE 3 1.95 ‘% ‘
L | |
|
4 - — - — L 4x 0°-15° ‘; ‘
5 gy 0-38 L L | J
0.22 -
5] J 165 (% |0a@ [c[A]B] |
MAX
)\ ~—ax 415
. ~
/ =
/ [
0.20
i [ \‘ [ \[ 0.08 TYP
| L /
\ : \f
S /\\
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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. 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.
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EXAMPLE BOARD LAYOUT
DDFOOO08A SOT-23-THIN - 1.1 mm max height
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SOLDER MASK DETAILS
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NOTES: (continued)

4. Publication IPC-7351 may have alternate designs.
5. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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DDFOO08A

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

PLASTIC SMALL OUTLINE
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—-
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:15X

4222047/E 07/2024

NOTES: (continued)

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

design recommendations.

7. Board assembly site may have different recommendations for stencil design.
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