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5.8 KR
TA =25°C, Vs =5V, RPULLUP = 5.1k, C|_ = 15pF‘ VCM =0V, VUNDERDRlVE =100mV, VOVERDRlVE =100mV (%ﬂ:%ﬂﬁ@fib\ﬁﬁ
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200 [ vg=3.3v s 200 [~ VsV — 125°C
100 L L 100 | | |
05 -025 0 025 05 075 1 125 15 175 2 05 0 05 1t 15 2 25 3 35 4
Input Voltage (V) Input Voltage (V)
5-3. A ERBREANEBE L OBER. 3.3V 5-4. GFFERBREAHEE L OBR. 5V
1000 1100
900 1000
Z 800 ™. Zz 900
2 2
2 700 — — = 800
o o
3 600 3 700
> >
5 500 S 600
@ @
2 400 — 40°C 3 500 — 40°C
o 0°C o 0°C
© 300 — 25C =400 — 25°C
200 |- vg= 85°C 300 |y, 85°C
Vem12v — 125°C Vs=36V — 125°C
100 ‘ ‘ 200 L |
4 0 1 2 3 4 5 6 7 8 9 10 M 0 3 6 9 12 15 18 21 24 27 30 33 36
Input Voltage (V) Input Voltage (V)
5-5. A EREREANEE L OBRER. 12V 5-6. AR ERBREANBEL DR, 36V

Copyright © 2026 Texas Instruments Incorporated

BRI T 37— N2 (DB BRI &) #2585 9
Product Folder Links: TL337L-Q1 LM2903L-Q1

English Data Sheet: SLVSL49

ADVANCE INFORMATION


https://www.ti.com/jp
https://www.ti.com/product/jp/tl331l-q1?qgpn=tl331l-q1
https://www.ti.com/product/jp/lm2903l-q1?qgpn=lm2903l-q1
https://www.ti.com/jp/lit/pdf/JADS322
https://www.ti.com/feedbackform/techdocfeedback?litnum=JADS322&partnum=TL331L-Q1
https://www.ti.com/product/jp/tl331l-q1?qgpn=tl331l-q1
https://www.ti.com/product/jp/lm2903l-q1?qgpn=lm2903l-q1
https://www.ti.com/lit/pdf/SLVSL49

NOILVINYO4ANI 3ONVAQV

TL331L-Q1, LM2903L-Q1
JADS322 — JULY 2026

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

5.8 ARIVFFMY: (Frx)
TA =25°C, VS =5V, RPULLUP = 5.1k, C|_ = 15pF‘ VCM =0V, VUNDERDRIVE =100mV, VOVERDRlVE =100mV (%ﬂ:%ﬂﬁ@fcﬁb\ﬁﬁ
D)o
2 2
1.5 15
S S
E ] —— — g ! — ——
é 0.5 § 0.5 i
©° ©°
> 0 = > 0 =———— —
T - L — kot ; —  ——
L — L I ——
5 =]
g g |
-1.5 Vg =3V 15 Vg =5V
63 Channels 62 Channels
-2 -2
40 25 -10 5 20 35 50 65 80 95 110 125 40 25 -10 5 20 35 50 65 80 95 110 125
Temperature (°C) Temperature (°C)
5-7. AhF 7ty MEEELREELOBR, 3V 5-8. AhF 7ty FERELRELDBRRE, 5V
2 2
1.5 15
S S
€ — — S — | —
Y ——= — Y ] _——
g 05 $ 05
G — S —
> 0 > 0
8 e 3
S5 05 %EZ‘? S 05 — ———
5 =1
g 2
15 Vg =12V 1.5 Vg = 36V
62 Channels 62 Channels
-2 -2
40 -25 10 5 20 35 50 65 80 95 110 125 40 -25 10 5 20 35 50 65 80 95 110 125
Temperature (°C) Temperature (°C)
59. AhZd 7ty MEELRE L DR, 12V 510. AAZx 7y MBELEE EDBER. 36V
2 2
15 1.5
S S
E ] [ ————
% % 05
=) o
> > 0
g |
5 5 05
=1 5
g B g B
15 Ta =-40°C 15 Ta =25°C
62 Channels 62 Channels
-2 -2
3 6 9 12 15 18 21 24 27 30 33 36 3 6 9 12 15 18 21 24 27 30 33 36
Supply Voltage (V) Supply Voltage (V)
5-11. -40°C TODANF 7ty MBELBHREE L DBK 5-12. 25°C TOANF 7ty MBELEBRBE L DOBR

10
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5.8 AR (Fex)

TA =25°C, VS =5V, RPULLUP = 5.1k, C|_ = 15pF‘ VCM =0V, VUNDERDRlVE =100mV, VOVERDRlVE =100mV (%ﬂ:%ﬂﬁ@fib\ﬁﬁ

D)o
2 2
1.5 1.5
=N =N
E T £
o ©°
s o A
3 3
5 05 5 -05
3 3
g ] £ |
-1.5 Ta=85°C -1.5 Ta=125°C
62 Channels 62 Channels
-2 2 . .
3 6 9 12 15 18 21 24 27 30 33 36 3 6 9 12 15 18 21 24 27 30 33 36

Supply Voltage (V)
5-13.85°C TOANA 7y FERELEREBE L DREF

5-14.125°C TOAANF 7ty FEELERERE & DBEF

Supply Voltage (V)

0 — 0
_ — 125°C _
05| Vow=0V 85°C 05] Vs=V
— 25°C
-1 -1
z 0°C z — f
£ -15 — -40°C S -15 — i
5 2 s -2 |
5 e~ S [ — ]
O 25— o -25 — =
8 e — T — 3 3 ;/// ——
m -3 - — o B —
2 35— — 2 -5 — 125°C
< T ———— £ 85°C
-4 — -4 — 25°C
— 0°C
-4.5 -4.5 40°C
5 -5
3 6 9 12 15 18 21 24 27 30 33 36 05 0 0.5 1 15 2 25 3 35
Supply Voltage (V) Input Voltage (V)
5-15. AN/ 7 ABREBREBE & DOBBR 5-16. ANXA 7 RABREANEBEL DB, 5V
0 1 e
-0.5 Vg=12V - 05 Vs=36V
—— . =
_ = | < 05 T | {
< —1 < V- |
£ 15 A £ | —
5 2f = § .15 " =
3 25 T 3 2/ —
| " — |
3 3 ,/// =] 8 25 [ — | _—
s Ml — @ L
g2 354 — 125°C 5 3 — — {25°C
£ 85°C £ 35 85°C
-4 — 25°C 4 — 25°C
45 — 0°C — 0°C
— -40°C -4.5 — _40°C
,5 _5
05 05 15 25 35 45 55 65 7.5 85 95 10.5

Input Voltage (V)
517. AANNA 7 RABFREANBE L OB, 12V

0 4 8 12 16 20 24 28 32 36
Input Voltage (V)

5-18. AAAINA 7 ABREANEBE L DR, 36V

Copyright © 2026 Texas Instruments Incorporated

BEHZB T 57— F N2 (DB R aphE) 85 N

Product Folder Links: TL3371L-Q1 LM2903L-Q1

English Data Sheet: SLVSL49

ADVANCE INFORMATION


https://www.ti.com/jp
https://www.ti.com/product/jp/tl331l-q1?qgpn=tl331l-q1
https://www.ti.com/product/jp/lm2903l-q1?qgpn=lm2903l-q1
https://www.ti.com/jp/lit/pdf/JADS322
https://www.ti.com/feedbackform/techdocfeedback?litnum=JADS322&partnum=TL331L-Q1
https://www.ti.com/product/jp/tl331l-q1?qgpn=tl331l-q1
https://www.ti.com/product/jp/lm2903l-q1?qgpn=lm2903l-q1
https://www.ti.com/lit/pdf/SLVSL49

NOILVINYO4ANI 3ONVAQV

13 TEXAS

TL331L-Q1, LM2903L-Q1 INSTRUMENTS
JADS322 — JULY 2026 www.ti.com/ja-jp

5.8 AR (Fex)

TA =25°C, Vs =5V, RPULLUP = 5.1k, C|_ = 15pF\ VCM =0V, VUNDERDRlVE =100mV, VOVERDRlVE =100mV (%ﬁ:%ﬂﬁ@tﬁb\ﬁﬁ
n),

10 10 ;
Vg =3V Vg =5V ’*
s 1 > 1
o o
P4 P v/
(O] P o 2 /
2 Z L i
LA 2
&, 100m %’ 2 100m Z
S S
S 22 S
> > A
Ei — 125°C 3 == it — 125°C
Q. o
2 1om ZZ —— 85°C S 1om Z —— 85°C
o —— 25°C o — 25°C
— 0°C — 0°C
i — -40°C — -40°C
im im
10u 100 im 10m 100m 10u 100pn im 10m 100m
Output Sinking Current (A) Output Sinking Current (A)
5-19. i1 Low BE L HN > > S EROBAR, 3V 5-20. 7 Low EE L N> > S EROBR, 5V
10 = 10 ;
Vg =12V o Vs = 36V 7
S s g
o o ~
5 7 5 74
9 ' 2 7 g8
S 100m 2 100m Z
S S
K o
> >
3 — 125°C 3 Z — 125°C
S 10m —— 85°C 5 10m —— 85°C
o — 25°C © — 25°C
— 0°C — 0°C
— _40°C ‘ ‘ — -40°C
im im
10u 100p im 10m 100m 10un 100pn im 10m 100m
Output Sinking Current (A) Output Sinking Current (A)
5-21. 17 Low BEE A BHROBER. 12V 5-22. 7 Low BEE AL o BHRDBELR. 36V
100 - 100
50 | Output set high £ 50 f Output set high /
< Vout = Vs A < I Vour=Vs /
£ 20 £ 20} /
S 10 — 2 10 =
O 5 7 G 5 V
L // 2 //
g 2 7 & 2 /
g A g A
[ 7 ] -
2 05 y 9 05 7
5 >4 5
£ 0.2 2 0.2
5 0.1 5 0.1
£ 005 £ 0.05
o (@)
0.02 0.02
0.01 0.01
40 25 -10 5 20 35 50 65 80 95 110 125 40 25 -10 5 20 35 50 65 80 95 110 125
Temperature (°C) Temperature (°C)
5-23. i1 High U — o B & RE S OBk, 5V 5-24. {71 High U — S Bt &iRE & DBR, 36V
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5.8 R (i)
TA =25°C, Vs =5V, RPULLUP = 5.1k, C|_ = 15pF‘ VCM =0V, VUNDERDRlVE =100mV, VOVERDRlVE =100mV (%ﬂ:%ﬂﬁ@tﬁb\ﬁﬁ
),
1000 1000
_ Vg=5V |—— 125°C _ Vg=5V [— 125°C
g oo el B o 0v | — 5
L=15pF | — 25° = L = 15pF| — 25°
3 800 Rp = 5.1k | — -40°C 5 800 Rp = 5.1k | — -40°C
o 700N 5 700
= NN ; SN
5 600 g 600 M
I‘ \\ _'> [~ \\\
2 500 N 2 500 LI &S -
—_— —_— T~ \ \\_ I
o \\ o} B ——— ||
o 400 N o 400
c \ N c
2 300 S 2 300
> \\\:ktt\ >
g 200 —— I 200
° T °
o 100 ‘ ‘ ‘ ‘ ‘ a 100
0 0
5 10 100 1000 5 10 100 1000
Input Overdrive (mV) Input Overdrive (mV)
5-25. High /05 Low £ COGEMBEE ANA —/1"—KS4 TE 5-26. Low 75 High FTOGMELEE AN A —/— RS TE
E &L DBSR, 5V E&E DB, 5V
1000 1000 ;
. Vg=12V | — 125°C . Vg=12v |— 125°C
3 900 Vo= 0V | — ggg 3 900 Vey=ov | — ggg
g CL = 15pF | — 25° =z CL = 15pF | — 25°
g % Rp = 5.1k | — -40°C 5 80 Rl | — 40°C
o 700 T 700
2 2
Ny
600 £ 600
.:% \ 3 \:\\\
Q400 N Qo 400 [T =
c \\\ c
£ 300 £ 300
T N N~ sl
2 200 INNSSE 8 200
Q i Q
o I o
o 100 a 100
; miii ;
5 10 100 1000 5 10 100 1000
Input Overdrive (mV) Input Overdrive (mV)
5-27. High /» 5 Low ¥ COGIBEEANA —N—FSATE 5-28. Low /5 High ¥ TOIGHBEEANA—NR—RFS4 T8
E& DBk 12v ELDRfRk. 12v
1000 1000
_ Vs =36V | — 125°C _ Vs =36V [— 125°C
endl— S| | 2 o — 5
L=15pF | —— 25° = L = 15pF [ — 25°
3 800 I\ Re = 5.1k | — -40°C 5 800 Rp = 5.1k | — -40°C
o 700 \\ T 700
= i)
S 600 NN 2 600
T NN 2 N
= 500 NN = 500 [S
& N \ & N~
[ N [} [~ —
Q400 N NS Q400 |
c c T =
g 300 \E\\ S 300
S ASNEEs S
g 200 o S 200
< ] <
o 100 a 100
0 0
5 10 100 1000 5 10 100 1000
Input Overdrive (mV) Input Overdrive (mV)
5-29. High /*5 Low £ COGEMEBEE ANA —/"— KS4T8 5-30. Low *5 High £ TOGMEBRELANF —/{— RS54 7R
E&LDBEIR, 36V E &L D%, 36V
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5.8 ARAIEHE (Fex)

TA =25°C, Vs =5V, RPULLUP = 5.1k, C|_ = 15pF‘ VCM =0V, VUNDERDRlVE =100mV, VOVERDRlVE =100mV (%ﬂ:%ﬂﬁ@tﬁb\ﬁﬁ
n),

6 6
Vrer = Veo/2 Vger = Vco/2
5 5 |
\ =]
= 4 4 L ///
% = 20mV Overdrive % 20mV Overdrive //
(=] | | | jo)) | | | / /
g 3 | AN  E — /
o (<]
> v s 100mV L7
5 2 r Ef:)mvd_ j’**fi 5 2| Overdrive — A / ‘\
2 \ verdrive g // / 5mV Overdrive
S 4| 1oomv o /
Overdrive //

0 0

-1 A

-01 0 01 02 03 04 05 06 07 08 09 1 11 -01 0 01 02 03 04 05 06 07 08 09 1 11

Time (us) Time (us)
5-31. REA—/"— S 4 TDOIEERRE. High 55 Low ADE 5-32. FEA—/N— RS A FOEERRE. Low 55 High ADE
B B
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6 FFilEEA
6.1 HIE

LM2903L-Q1 BLO TI331-Q1 1Z. A— T RL AV H DL TNV EBLIRNT a7V Fypb FvF a /L —HT
Ty ZOT NARL AR AT AT By NEE, 7408 ST MAT) BRI OB LB T O#LAAHH (300ns
DAGRIE R[] & T+ 113720 300pA OFfIETHE R 2 FEBEL TWVET,

6.2 0y IH
V+
IN+ O +
ouT
IN- O ! p v+ Latch —O
SNAPBACK Power
? ESD Clamp N
CLAMPS -
Vo v V- T
V- CLR
6.3 HREESKEA

TL331L-Q1 BLU LM2903L-Q1 O H OFFRIIH Ty T HERE TS, HINIRA DA DAL v 2/V R iR _7/

FEINDHTZD VAT A A —TDRERFERE VBT TICARUINR T —REEEF v F vy TEET, 21

D, EREIRFIZ AT A ar e —I B3PI bR TH AU MY T TEET, VAT L arte—J0F, Jé%iﬁ%@

EFRTLI% Ty T E) ey CEET,

Fo. INb0ar RL—H 2L, ek 36V TTOANZEDEEEZIT T, 748 BTV PA N E A TWEST, Z0
ZEIZEY, 20T VDI S — 2, T /AR DL WEREE T O S E B R T O EHI RS> TOET,

6.4 T/INA ADEEEE— R
6.4.1 A7
6.41.1 ax/IL—%HAh

TL331L-Q1 5L T LM2903L-Q1 134 —7"> R Ay (A= avLZXZELMEEND) o 7 DB DM B a2 T
1 AN —2OEPEIE (V) [Z00bbd tHimyyr LoLz i K 36V OFEE L7°/I/7’/7°“C“é°i?‘o N
— 7 a2 NI, B OA—T at s 2 OB OR #ktlny v/ LYV O AIREIC /e £,

LA —T> a7 H NI 7 —T7 40 7 OFFICTHIENTEET, 7u—T7 107 EURFINRWIGEIE.
V- BN CEET,

F—=Travy kg, ﬁﬁ& V- OIC ESD 77 7 HBLEL, AT v EEN V+ 227256 ThH, 1)
AN 36V FTOMLEEDEEICSE FIFHIENTEHITHRSNTVET,

6.4.2 HHZvF

FORA AL, VEENIRRE IS 227215 DI AT D H ) High 76 Low ~DEBEBIFICT7vFSns i hadvEd, CLR B
DL TRy P ETCH NI Ty F EN-FHH RSN ET,

6.421 4217 (CLR) AA

CLR 7% High THY ., AT FARIEIC 72> TUOVRWEE Io 3L —H 37— LRREL 72D | IR D high 7205 low ~D
IS Ty T DAY \i?Lo
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CLR AAiZ, CLR AJ1® high °6 low ((LHTF23Y) mo PO ATy F 27T LUET,

CLR 28 low I[ZfRFEFSN TR E, v R —F X [ZFR | T —RIZ20, HARAOFRBIORE LEiTES, Eria
2 6.4.22 5L TSN,

ZvFiZ, CLR A1 high IZRAEEBIFIRE T, KD high 25 low ~DH BB EHFHET,

T FEIVTTHEHDHE CLR 7SIV AD ., ATIRRZZL TWDGAE. Ty T Nty hNEITWARICHE D 0NER T
DAREME R HVET, BRIV REHIE T 5728 CLR Uty b 2NV AL TEAE T ELSTHLENHDET, HEESN S5
/v CLR #¥LA1Z 200ns T,

2R —H2 DI ER LFIRFIC CLR BV 03N ER (4757:75%) LTCWAEA. By b7y T REE OB A 2336435 AT HE
MBIV FET, CLR ONH TNy PR X, A OREBIIRETT, 2O ATk TESLD . CLR ©b 230
TyUIETCTEALE T ERIZTHZE (SEH FAVEER] 100ns Ki) ZHELEL £7,

CLR ENF T 2A =T A THY, a2 "L —2OBIEEICEIRRL, &Kk 36V duy 7 high L~ULIZ5HR T
=F7, 0.6V DI KAL v a/LRIZEY, 15V CMOS 7J>6{EE$F TTL, 1.2V CMOS rU v ZIZELETOT V4N ay
27 LoV AJNZRIR L TOET,

CLR ANE7a—T 4 7123 HZEFHERLET A, B | E—RRMLERSGEAX, T /L CLR AJ1% V- I8

LCLIEENY,

:/I\D~'70>%)Jﬂ;ﬁﬂzﬁ# carvba—IH AN HI-Z ODbE AZ—R7 v FI2 CLR BV BN RkEIZ 251912, CLR
AN T T o TP EI T T N F T ARGV E R AIIERE L TSN, arha—J0%, E#hitg, Tx57200

EA< GPIO v’ a4t T2 L ERHET,

6.4.2.2 \BBE— R

CLR B> 2% low [ZfREFEND L, v L —HETEfE | E—RIZ2ET, BT —RFTiL, v F T4 A —7 L &

. HAEDEE | 0Ty F SN TVRNar N —ZERIRRIC, AN SRS LT £,

SoFENTmaLr L —FRALTGF E TN T L L —& SAD TN E RS 1T, T 27 /L LM2903L 25+

F =R THEAL, thOF v RLETFINTORNF ¥R D CLR B % V- ICEHG 528 THilat— R CEIfES
BHZENTEET,

rl&
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6.4.2.3 Sy FEIE

BIRA L DH%. THE, 7y F 2V v b 572012, CLR B2 % low [ZUINEE 2 52 &2 HESE L £97, CLR E'278 high Ok
BT, 7T 137 —2&h, &AIDH ) high 235 low ~DERBIFIZ low 27 vF LET, 7o F OEEOMEL LT

\ORLET,
CLR B2 723 low |ZfRFFSIVTWD A IR 72 Tidsil | & — RIZRD £ (137> F LU CHEIIC A
TEVWET),
Vpy
IN+ +
Latch ouT
IN— - A
‘I) CLR
1 2 3 4 5 6 7 8 9 10 1 12 13
el i /A /N i/ \
OUTE *. . Latched |'*" Armed Latched ¥ fl';argga?;attlj\lﬂeodd/e ¥
CLR

i

*EEE—R Ty FHER)

B61.5yFDILIIDH

1. IN->IN+ T, CLR iZ low, F#FEE—RTIZH 1 low (27220 FET,
CLR IZ high |12, 7—2& v T &H 725U L7 IN- 28 IN+ KD KEWIGATH, H I low [SHERFS AL, BIEEIZ low

\ZTvTFEINET,

3. IN+ > IN=TTH, ZoFIREDO-D, HI11T low [ZHERFSIVET,
4. TFoFENZHNEIVTTDHIIE, CLR 28 low (2720 FE 9, CLR B> 28 low O, HHAIXB#EE—RIZ2vEd,

IN+ > IN- T, FEiEE—RTIZH /128 high (2720 E4
5. CLR 7% high 12725, BT — R BME LS, Ty F 03y hEVET, IN+ > IN= T, 713 high ([CHERFS L E

_é—

6.
7. IN+>IN= T, L low DFEETFvFENET,
8. IN->IN+ T, T low DEFTFvFINET,
9. CLR % low (2 5L, TvFN7UTEN, BT —RBNARNR0DET,
10. IN+ > IN— T, ZBEE—RTIZHHI239<IT high 12720 £,
11. IN=> IN+ T, BBE—R THANIEBIZ low (2720 F T,
12. IN+ > IN— T, BT —RF TIEH A9 <IT high (12720 F 5,
13. IN=> IN+ T, BEE—RF THINZEHIC low (2780 FE T,

#IN 25 <IN 288252 . H A1 low 12720 low TF v F&HET,
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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 ©)
@ ©)
PLM2903LWRUGRQ1 Active  Preproduction  X2QFN (RUG) | 10 3000 | LARGE T&R - Call TI Call Tl -40 to 125

@ 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 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 TlI'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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https://www.ti.com/lit/szzq088

GENERIC PACKAGE VIEW
RUG 10 X2QFN - 0.4 mm max height

1.5x 2, 0.5 mm pitch PLASTIC QUAD FLATPACK - 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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