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5.7 %’—iﬂﬂﬁﬁ TL3x1LV

Vg (&2t BIREE)= (V+) - (GND) = 5V, Voy = (GND) (Ta = 25°CHE) (F12 ik 72\ RY)

»\7x~5r FAMNRM | RME BEE RKE| M
Z 7y MEE
Vos ANF 7y NEE Vg = 1.8V BLUV 5V -2 +0.4 2 mV
Vos ANF 7y NEE Vg = 1.8V BLU BV, Tp = -40°C~+125°C 3 3] mv
dVieldT | ANiA 7y MEERYZH | Vg = 1.8V BLU 5V, Ty = -40°C~+125°C +1.5 uv/eC
B
la Ik A Vs = 1.8V BLN 5V, AL, H7) Low 26 35
o WL 230‘?0148:/1 g;i@ 5V, AT, HJ) Low, Ta = 50 pA
PSRR | it = 1.8V~5V, Tp = -40°C~+125°C 70 80 dB

it
ATINAT 2 EF
I AT T 2B Vem = Vsi2 S PA
los ANF 7 BT Vem = Vs/2 1 oA
ANE&E
Cip ANER, 8 Vewm = Vs/2 pF
Cic AN EE., R Vem = Vs/2 oF
AJIEEFE
VeM-Range | IR FE il Vg = 1.8V BLU BV, T = -40°C~+125°C (GND) (V+) Vv
CMRR  |[ffkR: Y182=550V + (GND) < Vu < (V#). T =-40°C~ 60 65 dB
CMRR  |[ffk £t Ve (NP = Vou = (VE). Ta = -40°C~ 50 60 dB
BN—F A
Avp UNER=p:cco Evas: ] ) 50 200 VimV
Hh
VoL GND MHDBEEAALLY |Igink = 4MA., Ta = 25°C 150 2000 mv
VoL GND DBDEEALY |Igink = 4mA, Ta = -40°C~+125°C 3000 mv
ke ZL_Z;(; AT Woyiie = (v+). Ta = 25°C 100 PA
Isc B BT Vg =5V, v 7 60 100 mA
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5.8 24A v F U, TLIXILV
Vs (FEIEIREE)= (V+) - (GND) = 5V, Vgm = Vs/2, C = 15pF (Ta = 25°CIF) (FrIZFLiR D72 \RY)
R \ 7 AN | BoME mEE Rk M

HA

Vip = -10mV, A D d iAo H /o i

TPD-HL {EfRAERR R, High 2°5 Low S5 ECOIHE (Rp = 2.5K0) 600 ns
Teon  [EMERIERF, Low 7°5 High ‘Qt;;ag%/@ {Ej:f ;fsﬁféﬁmmmﬂ:ﬁﬁ 600 N
FroceLe |5V, M/ /VJEHEK Vip = 100mV (Rp = 2.5kQ) 1 -

IRT— R

Vg =1.8V BEU5V, Veom = (GND)\ Vip=
PON IRT—A B[] -0.1V, VF’ULL—UP = V3/2\ V3/2 N VOUT = 50 us
0.1 x Vg/2 ETOIRIE (Rp = 2.5kQ)
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5.9 ESAEME, LM393LV
Vg (A EIREIL)= (V+) - (GND) = 5V, Vom = (GND) (Ta = 25°CHE) (FFIZFEaR D72 RD)

RTA—H FAMNRM | RME REE RKE| Ha
Z 7y MEE
Vos ANF 7y NEIE Vg = 1.8V BLUV 5V -2 +0.4 2 mV
Vos AHF 7y NEE Vg = 1.8V BLU 5V, T =-40°C~+125°C -3 3 mV
dVieldT | ANiA 7y MEERYZH | Vg = 1.8V BLU 5V, Ty = -40°C~+125°C +1.5 uv/eC
B
I Eigﬁf (RS  = 1.8V 50 5V, T HI) Low 25 35
o IR AR (2o —# 1 | Vg = 1.8V IR BV, AT, H 7 Low, Ta = 50 hA

7)) -40°C~+125°C

PSRR EIRBRE Vg = 1.8V~5V, Tp = -40°C~+125°C 70 80 dB
ATIRAT 2B
s AN AT ATE Vem = Vel2 5 oA
los ASA 7'y NER Vewm = Vs/2 PA
ANER
Cip ADFEE, 75H) Vem = Vs/2 oF
Cic AF R, (A Vewm = Vs/2 oF
AJTBEEEH
VoM-Range | 7 FH 7B E i BH Vg = 1.8V 5L 5V, T, = -40°C~+125°C (GND) (V+) Y
CMRR | [FfA(E kLt Vs~ V- (GND) = Vow < (V2). Ta = -40°C~ 60 65 @B
CMRR  |[afff3 Sis 2t Yoy BV (GND) < Vou < (V). Ta = 40°C~ 50 60 dB
BA—T A
Avb PNER=w AR 50 200 V/mV
A
VoL GND 26D EEAA Y |Ignk = 4mMA, Ta = 25°C 150 200 mv
VoL GND /LD EEAAY | Igink = 4mA, Ta = -40°C~+125°C 300 mv
e i;%‘z‘%.Fwyﬂjm VeuLLup = (V+), Ta = 25°C 100 PA
Isc RLRE EE Vg =5V, 37 60 100 mA
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510 R4 vy F ¥4, LM393LV
Vg (At EIREIL)= (V+) - (GND) = 5V, Vom = Vs/2, C = 15pF (T = 25°CHF) (FRIZFEIR DR RD)
R \ 7 ANk | BoME REE Rkl W

HA

Vip = -10mV, A D d iAo H /o i

TPD-HL {EfRAERR R, High 2°5 Low S5 ECOIHE (Rp = 2.5K0) 600 ns
Teon  [EMERIERF, Low 7°5 High ‘Qt;;ag%/@ {Ej:f ;fsﬁféﬁmmmﬂ:ﬁﬁ 600 N
FroceLe |5V, M/ /VJEHEK Vip = 100mV (Rp = 2.5kQ) 1 -

IRT— R

Vg =1.8V BEU5V, Veom = (GND)\ Vip=
PON IRT—A B[] -0.1V, VF’ULL—UP = V3/2\ V3/2 N VOUT = 50 us
0.1 x Vg/2 ETOIRIE (Rp = 2.5kQ)
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5.11 ESRIEE. LM339LV
Vg (A EIREIL)= (V+) - (GND) = 5V, Vom = (GND) (Ta = 25°CHE) (FFIZFEaR D72 RD)

RTA—H FAMNRM | RME REE RKE| Ha
Z 7y MEE
Vos ANF 7y NEIE Vg = 1.8V BLUV 5V -2 +0.4 2 mV
Vos AHF 7y NEE Vg = 1.8V BLU 5V, T =-40°C~+125°C -3 3 mV
dVieldT | ANiA 7y MEERYZH | Vg = 1.8V BLU 5V, Ty = -40°C~+125°C +1.5 uv/eC
B
I Eigﬁf (RS  = 1.8V 50 5V, T HI) Low 25 35
o IR AR (2o —# 1 | Vg = 1.8V IR BV, AT, H 7 Low, Ta = 50 hA

7)) -40°C~+125°C

PSRR EIRBRE Vg = 1.8V~5V, Tp = -40°C~+125°C 70 80 dB
ATIRAT 2B
s AN AT ATE Vem = Vel2 5 oA
los ASA 7'y NER Vewm = Vs/2 PA
ANER
Cip ADFEE, 75H) Vem = Vs/2 oF
Cic AF R, (A Vewm = Vs/2 oF
AJTBEEEH
VoM-Range | 7 FH 7B E i BH Vg = 1.8V 5L 5V, T, = -40°C~+125°C (GND) (V+) Y
CMRR | [FfA(E kLt Vs~ V- (GND) = Vow < (V2). Ta = -40°C~ 60 65 @B
CMRR  |[afff3 Sis 2t Yoy BV (GND) < Vou < (V). Ta = 40°C~ 50 60 dB
BA—T A
Avb PNER=w AR 50 200 V/mV
A
VoL GND 26D EEAA Y |Ignk = 4mMA, Ta = 25°C 150 200 mv
VoL GND /LD EEAAY | Igink = 4mA, Ta = -40°C~+125°C 300 mv
e i;%‘z‘%.Fwyﬂjm VeuLLup = (V+), Ta = 25°C 100 PA
Isc RLRE EE Vg =5V, 37 60 100 mA
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512 R4 vy F ¥4, LM339LV
Vg (At EIREIL)= (V+) - (GND) = 5V, Vom = Vs/2, C = 15pF (T = 25°CHF) (FRIZFEIR DR RD)

R \ 7 AN | BoME REE Rkl W
H 7
. ) Vip =-10mV. AF D [ELE6 H 1O HHE
JEAEIH ID
Tep-HL IR AERF ], High 75 Low S ECOIEIE (Ro = 2.5k0) 600 ns
— . Vip = 10mV, A0 H A5 H IO K]
(LS AT 1 ID
Tep-LH (R AERFRE , Low 25 High S ECOIEE (Ro = 2.5K0) 600 ns
5V OIS B T30, 80% | Vip = -100mV
TFALL 5B 20% 20 ns
FrogeLe |5V, M/VJEEEL Vio = 100mV (Rp = 2.5k0) 1 MHz
Ry —F R
Vg =1.8V BEU5V, Veom = (GND)\ Vip=
PON /QU—j“/H%?FEFJ -0.1V, VF’ULL—UP = V3/2\ V3/2 no VOUT = 50 us
0.1 x Vg/2 ETOIRIE (Rp = 2.5kQ)
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5.13 KRS

%615 iﬁmﬁb\[ﬁb\ TA = 25°C\ VS = 5V\ RPULLUP = 25k\ C|_ = 15pF\ VCM = GND\ VUNDERDRlVE = 100mV\ VOVERDRlVE =
100mV,

40 36
38 | No Load, Output High
z 36 < 34
: :
T 32 g 32
c c
i o -
g 26 & 28 Z
= 24 z //
g 22 £ 26 =
o o A~
z 18 — 125°C 2 2 — =~
g 16 — 85°C s P — 5V
@? 14 — 25°C 22 = — 3.3V
12 — -40°C |~ — 18V
10 20
15 2 25 3 3.5 4 4.5 5 55 40 25 -10 5 20 35 50 65 80 95 110 125
Supply Voltage (V) Temperature (°C)
5-1. EREREBHEEEOMMF 5-2. ERERSBEDRR
40 40
38 38
< 3% < 36
234 2 34|+
2 32 2 32
c c
s 30 s 30F
5 28— 5 28
o 26 G 26
= 24 T 2
& 22 S 22 v
3 20 3 20
> 18 — 125°C =18 ~ 125°C
g 12 — 85°C g 12 85°C
« [ Ve — 25°C « 1 Ve — 25°C
12— V=18V — -40°C 12 [ Vs=3.3V — -40°C
10 L—— 10 L 1|
02 0 02 04 06 08 1 12 14 16 18 2 02 02 06 1 14 18 22 26 3 34
Input Voltage (V) Input Voltage (V)
5-3. BEBREANEBE. 1.8V 5-4. BREBREANERE. 3.3V
40
38 1000 %@%@%
2 36 f {
2 32 < —
c ~ i
8 80— S 10 Z
O 28 7 I —
5 26 3 ~
o
= 24 — 8 1
o 22 7 @ =
S ?g é‘ 0.1 %
2 — 125°C = = —
3 }i S 0.01 i vl
— v — 25°C . — VN = Vg/2
12| VsV — -40°C E
ob—L | 0.002 ——
05 0 05 1 15 2 25 3 35 4 45 5 55 40 25 10 5 20 35 50 65 80 95 110 125
Input Voltage (V) Temperature (°C)
5.5. EEEREANEE. 5V 5-6. ANW/NA 7 AR EREDRF
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5.13 KR (FeX)
FRZRLIRO7RWRY | T = 25°C, Vs = 5V, RpyLup = 2.5k, Cp = 15pF, Vem = GND. Vynperorive = 100mV., VoverpRIve =
100mV,
10 10
g 1 ”[ g 1 '/
[=) 77 [a) Z
4 £ =z 7
(O] . ’/ (O] //
o o
- Zd - o
& 100m a & 100m 22
£ £
g 5 s =
5 - — 125°C E Seets — 125°C
S 10m —— 85°C S 10m = —— 85°C
o — 25°C o — 25°C
— -40°C — -40°C
. [T . [T
100p 1m 10m 100m 100p 1m 10m 100m
Output Sinking Current (A) Output Sinking Current (A)
5-7. WAL O BREHNEBEDBEEE. 1.8V 5-8. Hh o B & HNEEDBERZ, 3.3V
10 5 130 I
He- 120 — 5V
< 110 - 3.3V
> // ey N —18
< 1 < I —
2 2 90 T
5 Z : ~
o // 2 80
2 100m 2o g " —
g o 60 e —
z § 50 ——
E — 125°C % 40
= =1 — 85°C (o))
8 10m -+ E 30
— -40°C (/E) 20
[T "
im 0
100p 1m 10m 100m 40 25 -10 5 20 35 50 65 80 95 110 125
Output Sinking Current (A) Temperature (°C)
5-9. Hih VO EREHNBEDEER. 5V 5-10. ¥ > ERER S BEDOBR
1kE ] TKE ;
F Vs =5V | F Vs =5V ‘
_ 100 100
g 2
£ £
2 g -
o
10 — 125°C 10 — 125°C
—— 85°C —— 85°C
— 25C — 25°C
— -40°C — -40°C
N4 I L I
10p 100p 1n 10n 10p 100p 1n 10n
Output Capacittive Load (F) Output Capacittive Load (F)
5-11. I LV RE B REAROBR 5-12. A THYREEBBEATORR

Copyright © 2023 Texas Instruments Incorporated

BHHIP TS 71— P32 (ZF

Product Folder Links: TL3371LV TL391LV LM393LV LM339LV

Y

BB EPE) X E 15

English Data Sheet: SNOSDA4


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/tl331lv?qgpn=tl331lv
https://www.ti.com/product/ja-jp/tl391lv?qgpn=tl391lv
https://www.ti.com/product/ja-jp/lm393lv?qgpn=lm393lv
https://www.ti.com/product/ja-jp/lm339lv?qgpn=lm339lv
https://www.ti.com/ja-jp/lit/pdf/JAJSJB7
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSJB7D&partnum=TL331LV
https://www.ti.com/product/ja-jp/tl331lv?qgpn=tl331lv
https://www.ti.com/product/ja-jp/tl391lv?qgpn=tl391lv
https://www.ti.com/product/ja-jp/lm393lv?qgpn=lm393lv
https://www.ti.com/product/ja-jp/lm339lv?qgpn=lm339lv
https://www.ti.com/lit/pdf/SNOSDA4

TL331LV, TL391LV, LM393LV, LM339LV
JAJSJB7D — JUNE 2020 — REVISED NOVEMBER 2023

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

5.13 RRAVFHE (%)
FRIZRLIRDZRRY | T = 25°C, Vs = 5V, RpyLLup = 2.5k, Cp = 15pF, Vcn = GND, Vynperorive = 100mV. Voyerprive =
100mV,
700 ‘ ‘ 700
_. 650 Vg=1.8V {— -40°C _. 650 Vs =18V [—— -40°C
2 600 — 25°C 2 600 N — 25°C
2 550 — 85°C 5 550 8¢
S — 125°C 2 — 125°C
o 500 T 500 |-\
= 450 N 2 450 N
£ 400 N 3 400 \\s\
2 350 RN = 350 N
2 800 [+ 1 2 800 [+
c 250 N c 250
2 200 § 200 S
© 3 [
& 150 NN 2 150 N
aQ TR aQ T —
£ 100 2 100
50 50
0 0
567810 20 304050 70 100 200 300 500 1000 567810 20 304050 70 100 200 300 500 1000
Input Overdrive (mV) Input Overdrive (mV)
B 5-13. {E#GBIE. "High" 55 "Low", 1.8V B 5-14. {G#GEIE, "Low" /5 "High", 1.8V
700 700
& 650 Vs=3.3V | — 125°C - 650 Vg=3.3V | — -40°C
2 — 85°C 2 — 25°C
z ggg — 25°C < 228 N — 85°C
3 — -40°C 5 NN — 125°C
500 T 500 FN\XN
2 450 2 450 Y
< N = \
£ 400 N 5 400 \\
2 350 [ = 350 XC
2 300 2 300 ~
c 250 c 250 N
2 200 N 2 200 N
[54 N [
D D
& 150 & 150
S 100 \t\‘ S 100 S
® 50 —— ® 50
0 0
567810 20 304050 70 100 200 300 500 1000 567810 20 304050 70 100 200 300 500 1000
Input Overdrive (mV) Input Overdrive (mV)
B 5-15. {E#GBIE,. "High" 55 "Low", 3.3V B 5-16. {G#GBIE, "Low" /5 "High", 3.3V
700 ‘ 700
_. 650 Vg=5v |~ 40°C —. 650 Vg =5V |— -40°C
2 600 % £ 00\ -
2 550 5 550 \™
8 — 125°C 2 \ — 125°C
o 500 T 500 N
= 450 T 450 R
= \
£ 400N N 8 400N \\
3 350 IR > 350
3 300 |1 N\ 3 300 \
Qa N\ a AN
c 250 X c 250 \ S
S S N
= 200 N 200 N
(o)) > Ry
g 150 SN g 150 S S ~—
£ 100 = £ 100 T ——
50 ‘ ——— 50
0 0
567810 20 304050 70 100 200 300 500 1000 567810 20 304050 70 100 200 300 500 1000
Input Overdrive (mV) Input Overdrive (mV)
B 5-17. {G#GEEE. "High" D5 "Low", 5V B 5-18. {GHEIE, "Low" H 5 "High". 5V
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5.13 fARAVHE (i)

FRIZRLIRDZRRY | T = 25°C, Vs = 5V, RpyLLup = 2.5k, Cp = 15pF, Vcn = GND, Vynperorive = 100mV. Voyerprive =
100mV,

2 T T 2 T T T
16| Ta=125°C 16| Ta=125°C
= 12 = 12
> >
E o8 /] E o8 ——
S 7= >
s 04 s 04
= = / /
S 0 ) S ol—£
@ Va B [/ »
£ 04 £ 04
o o -
3 -08H — unitt 5 -08 — Unit 1 |
2 onie g — Unit2 [
= -1.2H = 1.2 N
| — Unit 3 — Unit31
1.6 — Unit4 16 —— Unit4 | ]
Y — o 1
02 0 02 04 06 08 1 12 14 16 18 2 05 0 05 1 15 2 25 3 35 4 45 5 55
Input Voltage (V) Input Voltage (V)
519. 7ty FNBELANEBEDRER (125°C. 1.8V) 5-20. A7ty FNBEEANBEDRIFR (125°C. 5V)
2 T T 2 T T
16 Ta =25°C 16 | Ta=25°C
= 12 = 12
S S
E o8 E o8
& 2 - -
%s 0.4 % 0.4 ~ 1
= 0 = 0 [ — \/
5 e A = 17 — y
£ .04 A 2 04l \
5 | 5 L
5 0.8 — Unit1 3 08 — unit1
£ L, [l— unit2 £ ] — unit2
1'2,—Unit3 1'2,—Unit3
16 H— Unit4 16— Unit4
-2 ‘ ‘ 2 | !
02 0 02 04 06 08 1 12 14 16 18 2 05 0 05 1 15 2 25 3 35 4 45 5 55
Input Voltage (V) Input Voltage (V)
521. 77y MEEEAHBEDRR (25°C. 1.8V) 5-22. ¥ 7y FEELAHEEDER (25°C. 5V)
2 T T 2 T T
16| Ta=-40°C 16 Ta=-40°C
s 12 s 12
E o8 E o8 P
(9] [0
g 04 g 04— ""‘{, —V
> o — S [~ et I e il
= Y = / ¥
3 =\ @
:6— -0.4 :C_)— -0.4 {
= pt Nt
5 08 — unit 1 2 08H— unit1
£ L, [l— Uunit2 £ ] — unit2
1'2,—Unit3 1'2,—Unit3
46— unit4 1.6 — unit4
2 1 Y ———
02 0 02 04 06 08 1 12 14 16 18 2 05 0 05 1 15 2 25 3 35 4 45 5 55
Input Voltage (V) Input Voltage (V)
5-23. ¥ 7ty MNEE &L AHEEDER (-40°C. 1.8V) 5-24. ¥ 7ty FEBELAHBEDER (-40°C. 5V)
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5.13 A RIS (FiX)
FRIZRLIRDZRRY | T = 25°C, Vs = 5V, RpyLLup = 2.5k, Cp = 15pF, Vcn = GND, Vynperorive = 100mV. Voyerprive =
100mV,
2 T T T T 2 T T T T
16| Ta=125°C 16 Ta=125°C
[ Vin =Vt " vin = GND

~ 12 ~ 12

> >

E o8 E o8

(0] — [0}

g 04 g 04 o

3 3

> 0 > 0

‘6 ‘q_.)‘ —

£ -04 £ 04

& 5

g 08 — Unit 1 3 08 — Unit 1

£ 40 — Unit2 £ 40 — Unit2

— Unit3 — Unit3
-1.6 — Unit 4 -1.6 — Unit 4
2 —— 2 ——

1.5 2 25 3 3.5 4 4.5 5 55
Supply Voltage (V)

5-25. X 7ty FERELERERDBR (125°C. VIN=V+)

5-26. A 7ty MBELBHREEDRRF (125°C. VIN=0V)

1.5 2 25 3 3.5 4 45 5 55
Supply Voltage (V)

2 T T T
16 | Ta=25C
| Vin=V+

Unit 1
Unit 2
Unit 3
Unit 4

1.2
0.8
0.4
0
-0.4
-0.8
-1.2
1.6
-2
15 2 25 3 35 4 45 5 55
Supply Voltage (V)
5-27. 7 7y MEELBREEDBFR (25°C. VIN=V+)

Input Offset Voltage (mV)

Input Offset Voltage (mV)

5-28. ¥ 7ty MEELBREEDER (25°C. VIN=0V)

2
1.6
1.2
0.8
0.4

Unit 1
Unit 2
Unit 3
Unit 4

[ Ta=-40°C
[ Vin = GND

S
&~ O

o
©

L4
s :
NN

1.5 2 25 3 3.5 4 4.5 5 55
Supply Voltage (V)

2 T T T
16 | Ta=-40°C
| Vin=V+
— 12
>
g/ 0.8 i
(0]
g 04 = =]
S
> 0
o
£ -04
o)
3 ‘08 — Unit 1
£ 40 — Unit2
— Unit3
-1.6 — Unit4
2 I —

1.5 2 25 3 3.5 4 45 5 5.5
Supply Voltage (V)

5-29. A7ty NBEELEREBEDBIFRK (-40°C. VIN=V+)

Input Offset Voltage (mV)

5-30. ¥ 7ty MBELEREEDBIFR (-40°C. VIN=0V)

2 T T T
B o — Unit1
1.6 TA =-40°C .
| Vin = GND e Un!t 2
1.2 — Unit3
— Unit4
0.8
0.4 =
0 ==
-0.4
-0.8
-1.2
-1.6
-2

1.5 2 25 3 3.5 4 4.5 5 5.5
Supply Voltage (V)
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6 Ff4HsREA
6.1 =

LV 77D T NARE, v A7 T— 2 =2 THY) A =T RLA D EA AT vy MEEDR _EIZXD,
e/ 1.65V TEMEL , T 3 Ld7zh) 25pA LINEE L EE A, LV TrINER—=Z T L EER O T TV r—
ar IR FFESNTOET, WY —F > Uy MalEgIcID | EIRA BLOERA 7RI H D 2B O RRg I
HERFLET, Eo, 7oA B—7 ANITID, ?Ef%’?ﬁéﬂjﬁ%:t_éﬁ“ (AT R BN DZENTEET,

628Ny IR
V+
IN+ O + Output L O our
IN- O ’ - Vi Control
SNAPBACK
T ESD
CLAMPS
GND GND GND T GND
Bi ’ Power-On-Reset
1as (POR)
GND
6.3 HRRERREA

LV T7IDTNAAL, AN 72y NEEMEL, IKRELECTEIETEX D~ AT —a L —4T9, LV 773
I, BEFRL— &2 BLTRK 100mV CTEIMERIBE/RRL — /L« — L — LV AN BB R 2 CWVET, v L —H (23 A —
7/ RLUALDHNBEA T ar B30, BENDO AL — KT v 7 ST —F 0 Uy MERED i 2 TUVVET,

6.4 TNA ADBEEE— R
641 =T RLaA A

LV 773ITA— T R Ay (B —T 2 - ab I HELMETIND) v 7 DH DB E 2 TNDTes, 2L /3L —HD
BIREL (V+) IZ00vb b9, i hady s L~k OV~5.5V OFiFHD I E ;7/»77/713%1@“ F =T R
VAN EY, B OA—T 2 R A O OR #felny v . VA/W)H@%T WZR0ES, ATy
HHUETT T 100uA~1mA OFF TR ETHIEEHERLET, TAT vy 7 IBIOEZ/NST 58, b EBADTyr o
SEG BRI IE XL R 3 <KD ET D, VoL @< HE BN D REARDET, L b ERVRERIL, 7Ty
BH R AN A RO ERICI>TRESNET, 7Ty 7 IBPLOMEN KEWE (>1MQ), RC FEEHHEIA THEEL
BEE7ZST D BN oy WAL 31D DB RL 20 ET,

ERHL WA =T RS M E7a—T 4 T OFEIZLET, 7a—T 07 B BRFsi/eniEaid, GND B
W CEET, A O IT@EE KK 100mA OEBEREL 7 TEETH, TRXTOF ¥y RNVOERDEFHT
200mA Kiifi TR HIE AL
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6.42/XD—*> - Uty (POR)

LV 7 7IVNZIINER ST —F > - Uy b (POR) [BIERHY , BEFIDAY —NT 7 FI i3 \T —F T ARREEHERF LT,
HIREE (V+) O LR F-13 PRIz, EIRE r@wd\xv//aww) 1.5V Bz 7=1% , FIIXEIELEN 1.5V K
B F U2 B, POR [RIEE 3K 30us M7 774712720 &, BIRBE N/ NERETLLL ETHIE, I
IREFH] 2SRRI L2 RE AT o L — 2 D NITEBIA ) (Vip) DIREEZ KL 7,

POR [EI#% (%, POR #IH (ton) FUEZH IINA A —F X (HI-Z) ZHEFFLE T,

< ton »
ND
Voo / GND  GND + 1.5V
> Vou'2
GND \
out / /z

B61.180—F>- -Uty bDISLZIVIH
A= ear g2 1o E E, POR I I I EENT VT o7 EBELEBIC ERTAZLICERL TZENY,

INSVMEDO T VT 7T (V+ FT) T3 7 F 35 (GND £T) 2 AL T, HTREE TV AT AL, HAH
Ta—T A TN BT e m R IR CEET,

6.4.3 Ah
6431 L=/ -Y— - L—=IAS

LV 77D ANFIEEFPHIL, GND X0 100mV KWEIEND V+ 1 100mV EWEIEETTT, ZE8AEL (Vip)
$. ZNHDOHIRAE O IP‘\?T HHICRETEET, ANV OELEN V+ F21X GND X ThH, 2 XL —FH )
@4t$a}i$ﬂ1§u§ibiwuo

6.4.3.2 74/NF - FLS2FAT

LV 77D ATE., V+ OEIC) 05T, Fem 5.5V £ T4/ MTU M T, 74V bR T b lT, V4 DNEIR
HE STV ne & F T e E EF lP‘ﬂ IHBHEXIT, FUEWAN ALY —F L AEHRi T A2 L ERINE
‘g—o

THVE R TN AT, V+ 3 0 F23T70 7T o7 | UL iaEh T, OV~5.5V O CHEOMAfEH T
£, ZOWERIZED, Aﬁ*ﬁ%&lt*ﬁ%&ﬁ%ﬁﬁ@%ﬁWG:X%BE@ IR — 7 AORENERES N E T, 2
NBFATBEARRDIL, ATIW V+ (27T TENTW WD, ATZEBIENHINMEIN T AN EROMEIPIHERF ST
HTT,

WD AL B AT BENICHY  EJRE BENGZNT POR TlI2WEY, H/kkE T,
ASVEERE LD RO ELZ L FIORLET,

1. IN+ & IN- OE SRR ED AN BIEFRFHNOHA
a. IN- 2% IN+ ﬁi@i7t/bﬁfi©mb\iﬁ/\ 01X Low (2720 FE9,
b. IN- 2 IN+ BEOF 7y MEELIVERWEA . H1E High (12720 £,

2. IN- NHEED A S EEFFH LY E L, IN+ 7b>ﬁm®fﬁ}—%ul|ﬁ DA I Low 1[Z720FE9,

IN+ 2SR ED A EE &L &L, IN PHED ATTEEFHENICHDLGE . 71X High 12720 %7,

4. IN- & IN+ OB ED AN BIEFFANOHA N TODIEE . HANIRE (FUF L) IR0 ET, ZOFPFHADHE T
W L2V TLIE &,

THIVE R T MERE DRI DT TRV R ARV IV AY TIE, T — &Y — "D HEE A% . B,

OD/X'?A@WEIPF AN ZRUED N TJEEFHNICHERF 52 L R<HER L £77, %ﬁééﬂf:)\ﬁ%ﬁ%f@h%ﬁ?é
S AR IE R )70 & DAERRICZEAL DS ECD TREVEDSHY | ZAUC I > THRIARREREMEN LT HIENHE T,

w
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6.4.3.3 AIRE

AT RAT REFRIL, BHE X V+ & GND OO A FTEEIZ LT 5pA TF, 27— XD A J71%, GND ([Z#Eis i
7-WNEE ESD # A4 —FK uJ:U\ aﬁﬂ”?Fb ERFESNET, ATIEEN GND KK 7250, ]\ﬁf@xfﬁij(E%%J:@é
b PREX AT —RDNASAT AKBEIT/2D  ATI AT REFRBFEE AN LD F3, AJIS3A T AEFIL.
HHEIXEED 10°C EH-T5Z412 2 512720 ET,

BIRON Y T P EIEEBE R A —F L ADY — A AN G T 55613, 770 7 OE@mNR R A L-EEIT
BB EZHIR T A7 TV R AL RV AT, ATIEEF \—%(}IL%’JBE*R#%JEjJDTé LEHELELF9, B
FEliE 10mA LLFICHIBR T2 M ERHVET, ZOEIDUL, EE ORI N G ELSR EIT Ry T — 7@**[5&]\/(
EHTEET,

6.4.4 ESD 2

LV 7730IiE, X TOEICNHES ESD &R 2 A FNCVET, )\ﬁé:ﬁ~7°/ RUA T, HE
6 GND ~OM B O R Ty 7Ry 7 | ESD 77 7ML T, EVRNEIREE (V+) 28205101 TnE
T, Y AR TORENTOET R, Vo — DI R EFRF D @F«0)77/7 LIFXTRRRYIZ, ALy ab
F& LB EAT T o7 T —h TG L ARA B —Z & (SCR 728) 12720 E 9, ATIME V+ ~D ESD VA
IIHVER A,

F =T RU AL, H71E GND EDMIZ ESD 757 ndh7-0 ., 1% V+ b Kk 5.5V BT
o7 CEET, HAI0b V+ ~D ESD 77 7 1E3H 0 ER A,

BNy T 7 EN T 7L R TGA LR E ARA L E = L AD Y — RN ) Z e T 05613, 770 7 DOE@ A I A
Lz X TBEERZ IR T 2720 . A EEINEF G B2 BT 222 HELEL $9°, EHtid 10mA LU IZH
RIDHLENHET, ZOEIGIL, EEOBWPIA N DL FIE Ry T —7 D —F L TEATEET,

TR R AL RN A VT ESD 770 7 OYERBAHLE L TORW D Ll BN ERFIC A 73 ) D e RER A
B DAREMEN LG EIL, MBI T T X AT —REBINTHLERHIET,

6.4.5 REAAN

F¥ RNV EFRH LW E . ATTE AR LW TR, Sl 2N AL A7 By MEEMEW =, A%

HWCHEBET DL, 7/\4xz>m%5f£%faﬁ/4x‘ﬂ9ﬁéh EER ORI REAETHIENHVET, AL

AT HEDO NSV EEHFHNICEEEL, 50mV LI =BT %%ﬁta‘éﬁﬂﬁ EMEE DO BEE T DM

NHVET, T2 X, *ﬁ@)\ﬁ BT TURICEEL, B — T DA & FAMEB I, F203 (BIEEBIEEH T2 AT
ELHE V+ EACEER S TWOBIRY) V+ IR L £37,

646 EXATUIR

LV 7 7IVIIHNEBE ATV AN B 8 A, ERNHIIEN LS, A4 72y MEEMEWZ0 , 28 E LN o
TN EE T S — D NER IS /A XTI TS, BN F 2V 7 (3R THEENRHVET, BhEn R
E TN TREINDIGE L AR AT I AZBINTAZE2HRLET, ko®Iarovriar 712 25T
TZEWY,
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17TV =g RE

E
PUTFOT7 7V r—ya G ML, TF A AL AN A DOREAARITE ENDHDTIHRL, TF YA A
AV VAN EE D EMEES BB RFEWV 2L ER A, 4 O Bk 28 OmAMEIC SV TE, B
FARDOBELTHBIL T EIZR0ET, BRRIZA T ORHFEEEMIEL T ANTHILET, VAT A
DOREREZER T DM ENHNE T,

7177V 5—2 a 68
[ARE-¥.N: 5= DN EE L0 5
7.1.1.1 BfF
HARIA R =23, — DA DATJEE (VIN) 2. ©I— DN OEAEEIE (Vrer) SHELET, LT O 7-1
@WJT VIN i VREF J:D{Ei<fcc%)& H ) EE (VO) B fﬁ "Low" (VOL) fcﬁbiﬁ V|N i VREF J:DI_J<7L£%)& 7178

JE (Vo) 1ZEEE "High" (Vop) 12780 ET, £ 7-1 12, A DOFRMEOEEDZRLET, AN EZ ANEZHTEITID,
HhwYy 7% KR TEET,

xR 71. DM
AN DL Hi A
IN+ > IN- "High" (Von)
IN+ = IN- RE (FXHVLT - TERTFUL R HBR)
IN+ < IN- "Low" (Vo)

7.1.1.2 (GHAERE

AP REHEEITEZB L T NP ETLIETOMICIE., BESHVET, TNEBIRELELEFEOE T, ([BHGELE
1%, "High" 7°5 "Low" ~D A TR E "Low" 75 "High" ~D A JJER CReHZENRHVE T, X 7-1 TIL, Bk IEIE
% torn & ton ELTORL, A O E2BH O P S ETTREL TV ET,

VREF +200mV A V4

Input g y
: IN
VREF + 100mV/ ---eeeesseeeeeasseeny Vo (+200mv) Output
Vin \/ 5

H GND
Y
VREF A VREF o
VREF - 100mV AV
VoD (-200mv)
b 4 VREF - 200mV
"'" tpLH ""> 4." tpHL "-};
VoH /
£ 80% 80% -\ |
Output
VoL i i i i
=P tg (€ =Pt (€
B71.3A2NV—9DILZIVJHE
22 RN T 57— RN 2 (DRSBTS P) 55 Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TL3371LV TL391LV LM393LV LM339LV
English Data Sheet: SNOSDA4


https://www.ti.com/product/ja-jp/tl331lv?qgpn=tl331lv
https://www.ti.com/product/ja-jp/tl391lv?qgpn=tl391lv
https://www.ti.com/product/ja-jp/lm393lv?qgpn=lm393lv
https://www.ti.com/product/ja-jp/lm339lv?qgpn=lm339lv
https://www.ti.com/ja-jp/lit/pdf/JAJSJB7
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSJB7D&partnum=TL331LV
https://www.ti.com/product/ja-jp/tl331lv?qgpn=tl331lv
https://www.ti.com/product/ja-jp/tl391lv?qgpn=tl391lv
https://www.ti.com/product/ja-jp/lm393lv?qgpn=lm393lv
https://www.ti.com/product/ja-jp/lm339lv?qgpn=lm339lv
https://www.ti.com/lit/pdf/SNOSDA4

i3 TEXAS
INSTRUMENTS TL331LV, TL391LV, LM393LV, LM339LV
www.ti.comlja-jp JAJSJIB7D — JUNE 2020 — REVISED NOVEMBER 2023

7.1.1.3 F—/N—RS517 T7BE

F—=N"—RFA T EIE (Vop) 1T, BREBLEZBEIAHIANEBILZOREZTT, AN~ — L —JBIEDOAFTIIHY
Ft A, 4 7-1 OFNTRLIZA—/S—RIA T BEIE 100mV CTF, A —S—FI4 7 BEIT, BRI () (B 8%
52254 réﬁ%bifr F—R—=RIATEBED/NSNEE  FRIZ 100mV KiEOBE AT R N E< A £,
EIRTCINES RV AL, TELRYKE A — R =R IA T EBEEZHIINT AR L F9,

SrE RSO () 1R ETE D 20% 25 80% DAAL NETOR, 25 FA0EER (t) 13 80% 75 20% DA
L NECORRTT,

7T12EATYIR

R Zpa L —H R T, Eﬂﬂﬂéht?@ﬂ\j}aﬁ}—ﬁm//\v DA 7y NEIZITEWEEIZ, BIE (JAAXD
ZNFHN 7 D) SRAETDIEERGHVET, WFZIUL. ANEEOBEIERIEFIZIK %“C\:l//*’I/H&@iw’
OF U AL AV R EB R IR AELET,

EATV U AENIIED T 4—R N\ 5B INTHZET, ZOMEEEh L TEET,

¥ 7-2 12, EAT VU ADIRE MR E R LU ET, ZORIBRIE. Vi Vos. Vayst @ 3 DO ESE DOREETT,

o Vil EBRICGRESNE L FIFAL Yy a/ VRO Yy 7 EETT,

* Vos 1. Vine & Vine DEIONERA 7 £ NEIETY, ZOBEEE Vg [SBIITHZET, 203 —2 3 H J1RRED
PAVITIE T HMEDHDLEBEDRN 7 RA L MR L ET,

* Vst [FEATULZ (N7 =04 RD) T, au S —2 0 ) A RERE AR T 5 IR ST E T,

< < - < < < »-
< < < < < >

<
<

A
Y

A
Y
A
Y
Y

! ! !

VTH + Vos = (VHYsST/ 2) VT1H + Vos VTH + Vos + (VHYST / 2)

B 7-2. ERXT Y > ADOEERN#R
FERRIZOWTIE, TV —T 3. 7—h SBOA219[ Comparator with and without Hysteresis circuit] (#58) 25
LTSN,
7.1.21 EXT Y IffEORET /YL —F

[ 7-3 1R T 5910, ERFYS AN EDREETL SL—Z i, 2oL — 2 OBIREIE (Vog) 2L 2 3 SOl
*V]\‘7~775§A\\%’Cﬁ‘o

+Vce
+5V

R1
; %RPU
1MQ x 10 kQ 5V[>— >

Vin ©

—O Vo Vo A
Va Va2 Vat
oV < > <
1.67V 3.33V
V|

AW W

B 7-3. EXTV > R ft & DREGIEEL
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H1 7778 "High" & "Low" L& DSk %o N — 2% (2 7-3 1RLET, 28 "High" &% Rpy 1% R3 LS T
HHERBRTVERHLHILITEREL TS, Rpy 13 R3 10 10 L /ST AUERHVET,

Vo High Vo Low
+Vce +Vee
R4 R3* R4
Va1 Va2
Re Ro Rs

*R3=R3+Rpy

7-4. REGBREOEBREMRY b7 —2

Vin 2% Va EOMROEEA L D BEEE "High" T3 (b0 3 0 E912, Vo 13 Vog RIS TAL v F T HL0E),
7-4 \RTEDIC, 3 DD Ry N —ZH5H01E R2 L5100 R1 || R3 LLTHBLSET,

PUF @11, "High" 225 "Low" ~D R 7 EJE (Vaq) ZEFRLET,

R2

Vyy=Viue X ——— ——
AT (RTIR3) + R2 1)

ViN D3 Vp K0 EZRDE EER "Low" 12720 FET, 2054, X2 ITRT IO, 3 2Oy N —7# L R &
510 R2 || R3 LLTEBSNET,

A2 ZfEHL T, "Low" 725 "High" ~O Ry 7 EH (Vag) ZEFKLET,

A LE
R1+ (R2 || R3) @)

Vo = Vee

X3 1E ZOFRY N =22 d o TRIESNDREAT VL A ERLET,
AVy=Vp =V (3)

7.1.2.2 EXT U XA EDHERET /L —F

7-5 17T IHIT EAT VU A& DIz X L—XI2iE, Kz ATHANC 2 OBy N\ —27L 1 DDV 77
L RELE (VRep) BHE T,

+Vece
+5V

5V >—<¢
VREF 2.5V O———
Vo Vo Y A
VIN ViN2 ViNt
ovVio—e
1.675V 3.325V
R VIN
2

7-5. EXT Y L R & DIEREGIERL

A28 "High" & "Low" D& Z D SAMHkHL K N — 2% (2 7-6 1RLET, 48 "High" de& | Rpy 1 R2 SHAIT
HHERI TN HHZLIZFERE L TTEENY, Rpy £ R2 @ 10 {52 BT A0 ERHDE T,
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Vo High Vo Low
+Vee +VINT
*R2 R4
VA = VREF VA = VREF
R4 R2

*Ro =Rz + Rpy

ViNz2

B 7-6. REBEDIET IR Y bT—S

Vin 75 Vrer % FEIBE, 713 "Low" 1720 E 4, HIA28 "Low” 75 "High" IcWI0 R AICIE, Vi 75 Ving DAL v
VRENE ELRLMERHVET, N4 ZHEHLT Vi ZEHRLET,

V
REF
*+ Vier

V.., = R1 x
'N1 R2 (4)

VN iR VREF  EmEanl, HX "High" W7D ET, IR —4)8 "Low" IREEIZEREDITIE, VN iR VN2 JOLBET35
VEPRHVES, X5 ZHHL T, Ving ZFTRLET,
Veer (R1 + R2) = Ve x R

\V =
IN2 R2 5)

X6 6 (T I (N ;O)IEIER@EXT) AL V|N1 & V|N2 @#Tﬁ‘

R1
AV, = Ve X —
IN CcC R2

(6)
BN OWTIE, 77V — 3y /—hk SNOAQI7 b ATV A[A & i /L —4 | 3311 SBOA313 E27F
U AR AT EIER iR S — & | BB IR TLESU,

7T2RE¥EWGET TV —2 9>

72194 -aynNb—%

TA R e L —2 3 — R EE B LR E LR EE R A7 S ET, K 7-7 12, ey 1
R ear R—FEEERLET, B2 EWICEEER 7256, Vo Ry -au A b—2 34— R AU )
T2 ERHYET,
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...........................

10 MQ § 1 Low when ViN > VT,
i

I
' : »| OV OV
H 1

VTHs ! * E Micro-
+ - ! Controller
' 1
]

Sensor | Open Drain Output Only! E
VP SOt st AR
IN Ro §
10 MQ e ! £
! 1

Low when V|y < VTH-

' |
'
! |
I
H + ! Output high
VTH- : - I whenViNis
1 1 within window
R3 | ) |
10 MQ i [ Open Drain Output Only!_ |

B77.094>R0 -aynRb—%

7.2.1.1 B5HEH

ZORFHNTOWTIL, L FOREELEITHESTIEE N,

© ADMEED 1AV & TEDEEOTT—h (FHEE "Low” 7))
o ATMEEMN 2.2V #5550 7 77— (FaEt "Low" Hi7J)
o TI—MERIITITA4T "Low"

s 3.3V ERTOENME

7.2.1.2 H##GREFIE

7-T R T IONZBIRARERC L £, Voo & 3.3V EBIRICHES L, Veg 27 7 RIC#E#iLE T, R1, R2, R3 &€
AVAOMQ EHLUZLET, 2D 3 SOWPIZEHL T, V4 Ry ar L —ZDIELH DAL v a2/ (Vrps &
VTH_) %’f/'zﬁil/\i—g—o

BHPINVE LR S Vrns 13 2.2V, Vol 13 1.1V T, 10MQ 228 O REARIRHUEZ M AL T, & E S 2 &/ NRIC
Mz FT, BPEZFFEL T, BHON v BA L MEEZBAZ LN TEET,

Y OHNEEIL, 2 SOaL U —=ZDRERA S EHERATNCHINSNE T, 2 >DA =T N A =
NU—REf 5L, 2 DOaL L—4 1% OR Bt C& £,

T 1AV Z RS, T2 2.2V 2z 58 ZnEnoa L —H2 1T "Low" (2720 FE T, K] 7-8 [TRT X
N, BV 1AV~2.2V OFIFAN (70 RT IN) OLET, FnEnoas "L—4 771 "High" 12720 F5,

7.21.3 77— 3 B8R

VIN

S AN /\

ViHe=1.1V _/..___x k__
ouTt

o anm,

»

K78 94 Ry aynRL—SDER

»
»

FHNZOWTCIL, TV —ar s /—k SBOA221 Tt Ry e R —H [l 2B L TLIEE,
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7.2.2 FRERRIRSS
T RIEEL AR AND I AIL T VT 7L AET AT LR 70y 7« ) — 2 U T &£,

R4
100 kQ

AN
c1 —» 11— +
100 pF %
|| Ve
_— +
- 11 p—O OUT 0
- <+“— 22—
R1 R3
100 kQ va 100 kQ
Voc O— AW AAAY

R2
100 kQ

B 7-9. AR FRIRES

7.2.2.1 5 EH

FIBE ORI, a7 o Cp BLUWEHL Ry @ RC FFERICEI > TIRESNE T, I REREIL, T /31 2Dk
PERE L H OB B AR LS THIFRSNE T, AT ABT/ NS0 | B E OISR S EIRB A 18572012/
SVMEDZ T U ERZFVEDOIERIIZ A SO DI ENTE, BOM (FiR) AN R E AN CEET, HhH
DA I/ NRBIZINZ 572012, R4 135 kQ UL EICT AU ENHYET,

7.2.2.2 HHLR5FIE
RIFREEL, Whilar T U OEIC L > TR ESNET, IROFHEIL, FIEOFEMEZRL TCOET,

A
+VCC P -
-~ il t Ve
Vor  Va
v ’ 2 Veg
A2 < < ~ 3
~ ~
t=20 5
1
B —
—
time

B 7-10. ARFIRSB[DIAZI Y - ALy 3R
ESCEN 7-9 O J31E "High" & RS ET, i, KRSz AT Ve BIERER AT (Va) IDBIERNZEERL
TWET, ZHIZEY, Cqy X Ry 2N L THESI, BIE Vo 1T AN EE LD ETHIMLES, ZORAL I TD
Va OfElE, 207 THESNET,

V _ VCCXRZ
AT R+ Ry1IR, e

R1 = R2 = R3 @i};’?/ﬁ\\ VA1 =2 VCC/3
ZOMEE T SL—ZDHNIFN YT L, HABADL —LETT AL SN ET, ZOFEALRTO Vp OffilE, 5
8 CHESNET,

Vi :VCC(R2||R3)
2" Ry+R,lIR, ®)
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R1 = Rg = R3 @i}g—/ﬁ\\ VA2 = Vccl3

ZIZT.CrIT Ry ZITLTIESI., BIE Voo 13 Va ICETLOETIR FLE T, 2O AT, B EICREV E
T, FIEFANIL, Cy DEJED 2Vec/3 76 Vee/3 FTIR T L=, 2Vec/3 ICRDETORFIZELIARDET, ZD1H
1TE- N IZonT R4C4 x1In2 TH2bNET, LT, GEHRFRIIE 2 R4C1%x1In2 ELTCHEINET,

R EE, X9 TRHESNET,
f:1/(2 R4><C1><In2) ©)

7223 77V or—2 3 2 HikR

7-1 12, RO ZE L7, BIR&GE DOV 12— a il e R LET,
° R1=R2=R3=R4=1OOKQ

* C1=100pF, C_ = 20pF

+ V+=5V,V-=GND

« Va7 GND ~0 Cgyray (HCIZE ) = 10pF

6
VOUT

5 |

e
=3 | x 7N\ \
3 /N /]
VA N/ %

1

0 Ve

1

0 10 20 30 40 50

TIME (ps)
B 7-11. AR RRIRERO KRR
723 AENINRABZ RV—%
7-12 1%, 7OV AR A FRE T E D T T IR RO/ T — 3 T,
Ry & Rs 13, HADRBIZIEL T, 27 % C DI/ SAL IR AT L £,
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— 14— +
M
—O OUT 0
R

712. AJENRIWVABS 2 R V—%

17373 High D& FEB/ AL Rs 8L Dy IZE>TRIESNE T, FERIZ, 71725 Low DEE a7 OfiE S
AT Ry BLO Dy ko TRIESNET,

VAN ty 13, Rg & C D RC RFERIZ I > TRIESNE T, LI2A> T, 7LV AROE ty 13 Ry #Z(LSE5HZET
EHTE, 7 OVARIE R (ICX>TERTEET, N OBMEKIT. Ry & Rs DM G 2 (LS HEDHILETER TEET,
IRFEIERFIIZ, FHR O THY) High 38X Low BIEAEE§ 588D, X A4 —ROE; ELERE T 0.8V, va
Y —DEEIE 0.15V) OFEEEEICANLLERHYET, Rpy (3. R4 £7213 R6 OR/IMEXD D72 10 £
INESWRLEDRHYET,

724 B5EEES T RV —%

7-13 | R EIIT, FUERERT DO AT E ORI CHME B ERMAL L. ATIA OV IZE -7 FE R CHEIMICH
F1% "Low" IZUByRLET, UL, BIROKIESN - AZ— T v T2 NHTHIRT—F o G Bk —rro 74
DOIEFITT,
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+V Ry not required if using
push-pull output devices

é +ViLoaics
100 kQ
Open Rpu
. § 100 kQ Drain R 10 MQ
v VIN Output
_/_\_o 10 kQ
0 —\ W |+
to t4 1
Input Vs |

Gating 100 kQ C +Viogica 1o t3
Signal
51 kQ R
10 MQ PU

10 kQ
— AN\ *—|+ ——
2
V3 Va_ |
+V

Vo LOGICT  tg to
T § 51 kQ R
Ve 10 MQ PU

V4
| 10 kQ

to t

%51 kQ

K 7-13. BEEES T RV —%

ViN=0 DEEEZET, 2L —4 4 O DITT TURICHERSNTRY, a7 & TER S8BT 0V ITREE
LET, ZE, 2o —%2 1,2, 3 O AL OV THHZEEZEWRLET, ANMESBEIINEShDE A —T 2 Rl A
Ve SL—F 4 D SIS A A —F R T0, C L R 2N L THREERICEESNET, 2ha s F7107
LEJ, 22" —# 1,2, 3 OHIIEEIL, Ve WIRUEEE V4. Vo, V3 22 T EH 324 IHEFEIC "High" IREEIZY)
DEEDVET, 10kQ BLDY 10MQ OIEHUC L - TNSREAT VL ZRRESH, BIEFF 3<% RC g5 341
LI=GA TOREAN YT U7 DMRFESILE T, R = 100kQ, C = 0.01uF~1uF 2R R EL T T2 L2 HERE L £
R

ViN 23 OV (IR F 9758, /S —Z D )58 "Low" 12720, 27 U RNE BIZESNATD , T X TOH A E
HIZ "Low" 12720 FE T,

AR —H 4 [ TA—T 2 LA ) (TLVO02X) TZRITFAUTZRDER AN, a2 L—2 1~3 |32 AT LB
JISCTHA =TV - RUA N ETT T v a7 VNS TEET, oy aZ VT T SARIZE, Rpy FSEHVEH
Mo

7250098 - LRIV -2T7H

HINZ, HAON P22 DIy RL AT, ZEOA—T 2 R A &R A WCEERL . SLBGCTH Ao
OR Hifmitner 2Bl o,
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VLoGIC

714. A=-)X—%) - APy - LRI - 7%

2 OO 10kQ iz, AJ1aou 748G~V DA T’ AT AL T, A1y 7L~ )LD Sz AL v va/b
FEFRELET, LELROITZ 1 2OFEH ATV T v 7THEIIO B THY, OV~5.5V OFFHNOIEED T IVT v 7 EE
WCHEECE T, ATy EEL, BREiSns ey A D "High" L~ LT oM ERHY T,

72673y b -RIVFNATL—%

+V
+V

+V|N 100 pF 1 'V'Q RPULLUP

---------- +V
ﬁ .
+
Cc2 0
1N4148 1 MQ to
- - R4 D2
1N4148

715.7>ayv b - RIVFNALATL—%

TI)AT =TIV eIV F AT L= E, WOFETHIEH TExD 1 DOLELIIRERHVET, ZORIEE /G HHHR)
HL T, BIDELLZ EIRRE A TS A ENTEE T, LIENR o T, BIAT =TI eV F R T —HEHHL T,
BERMED SNV AR T A ENTEET,

MBI VAR, Cy & Ry DEEFEL THRELET, Ry & Ry O EHEPIRIEEH AL T, ASNT L ZD K
FXEPRETEET, Vy < Vo (ool d HOWRENENLET, ¥ A4 —FK Dy I%, 7SV ADKE T RIZUBY RS HL
b T Cy ORHME AR LET, Fo, 20X A4 —RiX, FEKIBATI NI TR IVRWEE ICEREI S
HZEEBIELET,

727 MBEIINVFNA TV —%

TV TV

R3 R
100 kQ; 5(?;:0 47 kO
Ri
100 kQ
T SET O—AN——8—+ +V —[
M RESETO—’\QV\, R
2
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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 ©)
@ ©)

LM339LVDR Active Production SOIC (D) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LM339LVD
LM339LVDR.A Active Production SOIC (D) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LM339LVD
LM339LVDYYR Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LM339LV

(DYY) | 14
LM339LVDYYR.A Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LM339LV
(DYY) | 14
LM339LVPWR Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 LM339LV
LM339LVPWR.A Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LM339LV
LM339LVRTER Active Production WQFN (RTE) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 L339LV
LM339LVRTER.A Active Production WQFN (RTE) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 L339LV
LM393LVDDFR Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2H4F
LM393LVDDFR.A Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2H4F
LM393LVDDFR.B Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R - NIPDAU Level-1-260C-UNLIM -40 to 125 2H4F
LM393LVDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 2IHT
LM393LVDGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 2IHT

LM393LVDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 L393LV
LM393LVDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 L393LV
LM393LVDSGR Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 L393

LM393LVDSGR.A Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 L393
LM393LVDSGRG4 Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 L393
LM393LVDSGRG4.A Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 L393
LM393LVPWR Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 L393LV
LM393LVPWR.A Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 L393LV
TL331LVDBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 331L
TL331LVDBVR.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 331L
TL331LVDBVR.B Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R - NIPDAU Level-1-260C-UNLIM -40 to 125 331L
TL391LVDBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 391L
TL391LVDBVR.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 391L
TL391LVDBVR.B Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R - NIPDAU Level-1-260C-UNLIM -40 to 125 391L
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@ 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 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.
OTHER QUALIFIED VERSIONS OF LM339LV, LM393LV, TL331LV, TL391LV :

« Automotive : LM339LV-Q1, LM393LV-Q1, TL331LV-Q1, TL391LV-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
A |<— KO 4 P1—p|
ole ¢ oo & © ¢ T
& © o|( o W
Rl |
L & Diameter ' '
Cavity +| A0 |+
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
| [ 1
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O O O Sprocket Holes
| |
T T
Nt I )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
| w. A |
T T
=
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins | SPQ Reel Reel AO BO KO P1 W Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
LM339LVDR SolIC D 14 3000 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
LM339LVDYYR SOT-23- | DYY 14 3000 330.0 12.4 4.8 3.6 1.6 8.0 12.0 Q3
THIN
LM339LVPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
LM339LVPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
LM339LVRTER WQFN RTE 16 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
LM393LVDDFR SOT-23- | DDF 8 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
THIN
LM393LVDGKR VSSOP DGK 8 2500 330.0 12.4 525 | 335 | 1.25 8.0 12.0 Q1
LM393LVDR SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM393LVDSGR WSON DSG 8 3000 180.0 8.4 2.3 2.3 1.15 4.0 8.0 Q2
LM393LVDSGRG4 WSON DSG 8 3000 180.0 8.4 2.3 2.3 1.15 4.0 8.0 Q2
LM393LVPWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
TL331LVDBVR SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
TL391LVDBVR SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
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i3 TEXAS PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 21-Aug-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LM339LVDR SOIC D 14 3000 353.0 353.0 32.0
LM339LVDYYR SOT-23-THIN DYY 14 3000 336.6 336.6 31.8
LM339LVPWR TSSOP PW 14 2000 356.0 356.0 35.0
LM339LVPWR TSSOP PW 14 2000 353.0 353.0 32.0
LM339LVRTER WQFN RTE 16 3000 367.0 367.0 35.0
LM393LVDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
LM393LVDGKR VSSOP DGK 8 2500 366.0 364.0 50.0
LM393LVDR SOIC D 8 2500 353.0 353.0 32.0
LM393LVDSGR WSON DSG 8 3000 210.0 185.0 35.0
LM393LVDSGRG4 WSON DSG 8 3000 210.0 185.0 35.0
LM393LVPWR TSSOP PW 8 2000 353.0 353.0 32.0
TL331LVDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
TL391LVDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0

Pack Materials-Page 2



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 /\\
— SEE DETAIL A
GAGE PLANE
0°-8
DETAIL A
TYPICAL
4222047/E  07/2024
NOTES:

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

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, 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

PLASTIC SMALL OUTLINE

8X (1.05) ﬁ SYMM
¢

| 6
N I
8X (0.45) —
SYMM
— _ - a
ey 1 (]
6X (0.65) | ‘
o N
| |
(R0.05) ‘ ‘
TYP | (2.6) |
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X
SOLDER MASK
SOLDER MASK METAL UNDER
OPENING \ METAL SOLDER MASK ~ \ fOPEN'NG
”””” \
| |
0.05 MAX AL ERPOSED 0.05 MIN JL EXPOSED
ALL AROUND ALL AROUND METAL
NON SOLDER MASK SOLDER MASK

DEFINED DEFINED

SOLDER MASK DETAILS

4222047/E 07/2024

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.

INSTRUMENTS
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DDFOO08A

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

PLASTIC SMALL OUTLINE

8X (1.05) —1

8X (0.45) —

—-
6X (0.65)

sy

(2.6)

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.

INSTRUMENTS
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

58019 ([0 B1[C]
PIN 1 ID AREA

6X[.050
: o [1.27] —] \
T == %
I T |
— 2X |
.189-.197
[4.81-5.00] % 150 |
NOTE 3 [3.81] ?
] u
4X (0°-15%) \
- == ‘
L\ J 5 T p—
3] 8X .012-.020 }
150-.157 —— [0.31-0.51] —={ .069 MAX
[3,\.1801%528] |9 [.010[0.25)0) [c|A[B] [1.75]

‘\‘_

[ 1 .‘\‘ ‘\1 .005-.010 TYP
: J [0.13-0.25]
4X (0°-15°) \/ j‘

SEE DETAIL A

'
. arﬁ ‘L .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(041) =  TYPICAL
[1.04]

4214825/C 02/2019

NOTES:

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
Dimensioning and tolerancing per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed .006 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.

[N

(G200 w N

INSTRUMENTS
www.ti.com




EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55] SYMM
SEE
L ¢ DETAILS

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK SOLDER MASK
METAL /OPENING OPENING‘\ /“S”S[Sggmii

|
|
EXPOSED /
METAL EXPOSED N 2
4 METAL
L .0028 MAX .0028 MIN
[0.07] [0.07]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214825/C 02/2019

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

[1.27]
Li (.213) 4J
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

NOTES: (continued)

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

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

INSTRUMENTS
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GENERIC PACKAGE VIEW
DSG 8 WSON - 0.8 mm max height

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

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

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

PLASTIC SMALL OUTLINE - NO LEAD

0.32

0.18
@
0.4
0.2

ALTERNATIVE TERMINAL SHAPE

PIN 1 INDEX AREAJ~_:

=N
©o

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

g
[ 1 []]

9

|

|

|
=
(o))
I+
©
o

L]

|

4 4] |
EC .
2x T \
‘
|

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

(45° X 0.25) 0.4 0.18

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

[ []

4218900/E 08/2022

NOTES:

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

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

DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

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

-

SOLDER MASK/

OPENING

METAL

NON SOLDER MASK

T

METAL UNDERJ j'\*SOLDER MASK

SOLDER MASK
SOLDER MASK

OPENING

DEFINED

(PREFERRED) DEFINED

SOLDER MASK DETAILS

4218900/E 08/2022

NOTES: (continued)

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

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

PLASTIC SMALL OUTLINE - NO LEAD

8X(0.5) SYMM

8X (0.25) — —

Sy ()

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

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 9:

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

4218900/E 08/2022

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWOO014A

SMALL OUTLINE PACKAGE

\ 12X
e
-
I 2X
—
I
1 4X (0°-127)
—t a
= |
. :
. 0.30 T
- Mo 12 MAXL
43 [ [01@ [c|A[B] '

NOTE 4

\\.

\ / ]
~~&.«/\ (0.15) TYPjr
SEE DETAIL A

GAGE PLANE

P

DETAIL A
TYPICAL

4220202/B 12/2023

NOTES:

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

. This drawing is subject to change without notice.

. 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.

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

. Reference JEDEC registration MO-153.

(G20 w N
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PWOO014A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

[N
N
X
BelCinE
N
a1
N
J

1]

SYMM

=
1)

L

(5.8) !

LAND PATTERN EXAMPLE

SOLDER MASK
OPENINGWL

/

EXPOSED METAL SHOWN
SCALE: 10X

METAL UNDER
SOLDER MASK\

EXPOSED METALJP

#Lf 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

JL* 0.05 MIN
ALL AROUND
SOLDER MASK

DEFINED
SOLDER MASK DETAILS

(R0.05) TYP
e

SOLDER MASK
OPENING

I
|
J \ .\J!EXPOSED METAL

4220202/B 12/2023

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

INSTRUMENTS
www.ti.com




EXAMPLE STENCIL DESIGN
PWO0O014A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

e

14X (1.5) SYMM
i j | T ¢ (R0.05) TYP
0 | | e
|
|
|
.
|
|
|
|
|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220202/B 12/2023

NOTES: (continued)

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

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

INSTRUMENTS
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PACKAGE OUTLINE
PWOO00SA TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

6.6
6.2 TYP
PIN 11D
AREA
— 6X
8
02X
== -—-
1
8X 0.30

0.19 L
‘%‘0.1@‘C‘A@‘B@‘ J'].ZMAX

ST -
\\\-‘/\SEE DETAIL A T(O'1S)TYP

DETAIL A
TYPICAL

4221848/A 02/2015

NOTES:

-

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

. This drawing is subject to change without notice.

. 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.

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

. Reference JEDEC registration MO-153, variation AA.

s W N

i3 Texas
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EXAMPLE BOARD LAYOUT

PWOO00SA TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
T 8X (1.5) r
8X (0.45) SYMM
RO0.05
1 C‘E (TYP )
8
|
|
SYMM
S s R A s .
o == | [ ]
S \ T s
| |
| (5.8) |
LAND PATTERN EXAMPLE
SCALE:10X
SOLDER MASK METAL UNDER SOLDER MASK
OPENING \ /METAL SOLDER MASK‘\ i OPENING
i I T"""m |
I‘mﬂl
4€ 0.05 MAX JL 0.05 MIN
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
SOLDER MASK DETAILS
NOT TO SCALE

4221848/A 02/2015

NOTES: (continued)

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

i3 Texas
INSTRUMENTS
www.ti.com



EXAMPLE STENCIL DESIGN
PWOO00SA TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

8X (15)
8X (0.45) j T SEMM (R0.05) TYP
|
o | '

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:10X

4221848/A 02/2015

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.

i3 Texas
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PACKAGE OUTLINE
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PIN 1—]
INDEX AREA

4
0.3
\ { 0.15
0.2 [c|AB] NOTE 5 4X0°-15° = @D = =00 "YP
1.45
0.90

GAGE PLANE

f

g’ &/* L \ 1
. TYP 0.6
0 — o3 TYP SEATING PLANE

4214839/K 08/2024

NOTES:

[N

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

. This drawing is subject to change without notice.

. Refernce JEDEC MO-178.

. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.25 mm per side.

. Support pin may differ or may not be present.

AOWN

)]
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EXAMPLE BOARD LAYOUT
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

—= BX(11) =

f

5X (0.6)

f
T

2X (0.95)

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\
|
/
EXPOSED METAL— |
J L 0.07 MAX JL 0.07 MIN

EXPOSED METAL

ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214839/K 08/2024

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
—= BX(L1) = ¢

1 1l % | |
5
oo
ﬁ [ I
— ‘ L SYMM
[ Tt

‘ |
T
L7(2-5)4’

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:15X

(RO.05) TYP

4214839/K 08/2024

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
DGKOOO8A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

02
| Soacl— -

FPIN 1 INDEX AREA SEATING
‘ PLANE
) 8 6X ,/j\
—] == j T T
—-—] 2% 1l
|
[ ] + ‘ ]
— == |
L ) 5 L 5 0.38 \J/
I N S %0130 [c[ale]
NOTE 4
\f{ ‘\ 0.23
/
- <¥SEE DETAIL A o
1.1 MAX

L 0.15

0.05

DETAIL A
TYPICAL

4214862/A 04/2023

NOTES: PowerPAD is a trademark of Texas Instruments.

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

2. This drawing is subject to change without notice.

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

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

5. Reference JEDEC registration MO-187.
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EXAMPLE BOARD LAYOUT
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

Tsx (1.4) j
1

8X (0.45) 1 [ Y J

SEE DETAILS
‘ (4.4)
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 15X
SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING  \ SOLDER MASK‘\ /  OPENING
O |
|
EXPOSED METAL \ * T T——EXPOSED METAL
0.05 MAX # 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED

(PREFERRED) SOLDER MASK DETAILS

4214862/A 04/2023

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
8. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
9. Size of metal pad may vary due to creepage requirement.
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EXAMPLE STENCIL DESIGN
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

(R0.05) TYP

+ r 8X (;.4) j

8X (0.45) 1 [ ]

SOLDER PASTE EXAMPLE
SCALE: 15X

4214862/A 04/2023

NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.
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GENERIC PACKAGE VIEW
RTE 16 WQFN - 0.8 mm max height

3 x 3, 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.

4225944/A
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PACKAGE OUTLINE
RTEOO16C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—]

SIDE WALL
METAL THICKNESS
DIM A
OPTION1 | OPTION 2

I 0.1 0.2

0.8 MAX
LAL* = e
0.05
0.00

[]1.68+0.07 (DIM A) TYP
S 7

—EXPOSED
THERMAL PAD

0.18
0.1M |C|A|B
(OPTIONAL) s 0.050
05
16X o3

4219117/B 04/2022

NOTES:

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

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.

i
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EXAMPLE BOARD LAYOUT
RTEOO16C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

] E—

i1
CO g

16X (0.24) T O ! O

e e -—t—- ¢ @9
_ (0.58)
=1 (1) e
12X (0.5) [ /O | ' _
s | (1
%L 1 —
| |
e ‘ G B LB
VIA | _ J_ — -
L) | ‘
5 ! '8 |
(RO.05) 0.58) TYP 4——4
ALL PAD CORNERS | (058) ‘
o pg—
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:20X
0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND
Pgin SOLDER MASK
METAL | fOPENING
| I
| |
EXPOSED— ||
EXPOSED T __SOLDER MASK METAL | /NMETAL UNDER
OPENING N SOLDER MASK
NON SD%II_ZIIDI\IIESDMASK SOLDER MASK
DEFINED

(PREFERRED)
SOLDER MASK DETAILS

4219117/B 04/2022

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).
5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RTEOO16C WQFN - 0.8 mm max height
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 17:

85% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:25X
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NOTES: (continued)

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

DYY0014A SOT-23-THIN - 1.1 mm max height
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NOTES:

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

2. This drawing is subject to change without notice.

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

0.15 per side.

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

Reference JEDEC Registration MO-345, Variation AB
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EXAMPLE BOARD LAYOUT
DYYO0014A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE
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NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DYY0014A SOT-23-THIN - 1.1 mm max height

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

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DO014A

SMALL OUTLINE INTEGRATED CIRCUIT
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NOTES:

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

. This drawing is subject to change without notice.

. 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.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.43 mm, per side.

. Reference JEDEC registration MS-012, variation AB.
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EXAMPLE BOARD LAYOUT

DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT
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NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:8X
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NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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