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6.4 TL3x1LV-Q1 K REfs B
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(sgi\;s) (sDc(E7KO) Ffis
551 551

Rqua 45 B E 223.7 2385 °C/W
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Rqss 45 25 L AR A 91.4 87.6 °C/W
Yot RS 58.7 59.1 °C/W
YiB 45 2 IR IE S 2 91.0 87.2 °C/W
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6.5 A MEREE S , LM393LV-Q1

LM393LV-Q1
D PW DGK DSG DDF
= (1
Audihs () (SOIC) | (TSSOP) | (VSSOP) | (WSON) | (sOT-23)|  F#fr
8AEIH | 831 | 83 | 83l | 83W
Rqua SEEBE A 167.7 2217 215.8 175.2 240.0 °C/W
Rqucitop) LERANF (TS ) HBH 107.0 109.1 105.2 178.1 151.0 °C/W
Rqus 25 45 P AR A 11.2 152.5 137.5 139.5 157.0 °C/W
Yut 25 S TR E S 3 53.1 36.4 39.6 47.2 32.8 °C/W
Y8 G555 L B URR E 25 110.4 150.7 135.9 138.9 155.4 °C/W
Rquc(bot) SR () #EE - - - 127.3 - °C/W
(1) BAXREIARIERHEZEL , WSR2 1C BRI R R MRS .
6.6 #AMEAEE R , LM339LV-Q1
LM339LV-Q1
PW RTE DYY
(1
Hedihz() D(SOIC) | (rssop) | (waFN) | (soT-23)| *f
145/ | 1451 | 16 518 | 14 518
Rqua 25 BB 136.0 155.0 134.1 211.1 °CIW
RaJctop) GEFANTE (THER ) PR 91.2 82.0 122.6 121.1 °C/W
Rqus 48 2 F AR AL 92.0 98.5 109.3 120.4 °C/W
Yot 25 S TR E S 3 46.9 257 30.9 22.3 °CIW
Y8 25 5 L AURIE S 4 91.6 97.6 108.3 120.1 °CIW
Rquc(bot) SR () #EE - - 98.7 - °C/W
(1) BAXREIARERHEZEL , WSR2 IC HEHIRR R RS .
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6.7 SR |, TL3x1LV-Q1

Tpo=25°C, Vg (S HERE ) = (V+) - (GND) =5V, Vou = (GND) ( BRIERA UL )

2K MR | mAME mmE Rl B
RIFHE
Vos A N 5 HLE Vg=18VHI5V 2 +0.4 2l mv
Vos BN LU Vg =1.8V M5V, Ta= -40°C % +125°C 3 3 mv
dVieldT | Hi N SR R RS Vg=1.8V 5V, Ta= -40°C & +125°C +1.5 pv/eC
HJR
la S B Vg = 1.8V M 5V , TTH , {IK4H 26 35
la s o LBV o AT (AR Ta = - so| M
PSRR EQLE Vg=1.8V £ 5V, Ta= -40°C % +125°C 70 80 dB
YNN8
Ig M P Vow = Vg/2 5 oA
los LIPNG S T2V Vewm = Vs/2 1 pA
WMABE
Cip MR , Z5 Vewm = Vg/2 2 oF
Cic EINHZY | S Vem = Vs/2 pF
SN FLETEE
VeMmRange | S HL TG Vg =1.8V M5V, Ta= -40°C % +125°C (GND) (V+) Y%
CMRR et S (ONPY<Vou < (V) Ta = ~40°C £ 60 65 o
CMRR | thictilL Vs Loy (ONDY<Vou= (V) Ta= ~40°C 50 60 dB
FI
Avp KIETENHIEBK 50 200 VimV
i
Vou GND 1 L R 1 Isink = 4mA |, Tp =25°C 150 200 mvV
VoL GND [y B 515 lsink = 4mA | Ta = - 40°C % +125°C 300, mv
Ik TR R R VeuLup = (V+) , Ta=25°C 100 pA
Isc S IR Vg =5V, A 60 100 mA
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6.8 FFokefE |, TL3x1LV-Q1
Ta=25°C, Vg (M HLJEHE ) = (V+) - () =5V, Vom =Vs/2, C = 15pF (BRAES A 1M )

2 \ PR \ m/ME  BAEE BKRE Bfr
HrH
T FARIEIRRS E) , A BT EME A [Vip = - 10mV 5 WHIA TR s 4 b R e 600 ns
PD-HL og B (Rp = 2.5KQ)
T FEARAER I E] |, MG HE R | Vip = 10mV ;) AEI A A5 Z056 b s R SR 600 ns
PR (Rp = 2.5KQ2)
Teaw |5Vl FRERH , 80% % 20% | V0T~ 100V 20 ns
Frosoe |5V, bl Vip = 100mV (Rp = 2.5KQ) 1 MHz
FREHT A
VS =1.8V Al 5V s VCM = (GND) ,Vip= -
PON JFiE s [] 0.1V, VF’ULL-UP = V3/2 , N Vs/2 Edl VOUT = 50 us
0.1 x Vg/2 fI3EIR (Rp = 2.5KQ)
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6.9 HAS R , LM393LV-Q1

Tpo=25°C, Vg (S HERE ) = (V+) - (GND) =5V, Vou = (GND) ( BRIERA UL )

2K MR | mAME mmE Rl B
RIFHEE
Vos YN Vg = 1.8V fil 5V -2 +0.4 2] mv
Vos YN E Vs =18V fI 5V, Ta= - 40°C & +125°C -3 3] mv
dVio/dT | fi NS i R SRS Vg =18V flI 5V, Ta= -40°C & +125°C +15 pv/eC
LR
la oy PO v ev sy, s, feindy 25 3
. AL (MR [Vo= 18V FIBV L0, (6 Ta= - o "
) 40°C % +125°C
PSRR HLEA ] LE Vs=18V E 5V, Ta= - 40°C & +125°C 70 80 dB
BN RE IR
I N B I Vewm = Vs/2 5 PA
los TN E IR Vewm = Vs/2 1 PA
BWANHBA
Cip EIPNG RSO Y Vem = Vs/2 2 oF
Crc LR | SEH Vow = Vs/2 3 oF
I\ HETE
Vem-Range | FEAEH ¥ Vg=1.8V 5V, Tp= -40°C & +125°C (GND) (V+) v
CMRR |3tk Vo oV (GND)<Vom < (V+), Ta= =40°C £ 60 65 B
CMRR | JLHsiil bt \%3:1125% (GND) < Vo < (V) Ta = -40°C 50 60 dB
FFER 2
Avp KAG5H & 50 200 Vimv
W
VoL (V-) By R0 Isink = 4mA |, Tp = 25°C 150 200 mv
VoL (V - ) R Isink = 4mMA , Ta = - 40°C & +125°C 3000 mv
Ik T i VLIRS ELR VeuLup = (V+) , Ta=25°C 100 pA
Isc J i U Vg =5V, #EA 60 100 mA
6.10 FFCiedE , LM393LV-Q1
Ta=25°C, Vg (MHJEHJE ) = (V+) - (GND)=5V , Vom = Vs/2 , CL= 15pF ( BRAES BB )
e 28 W% BME  BEME BEXE YA
W
TopsL %i‘ﬁﬁtﬂﬂﬂ , N HF MK YID = - 10mV ; AFN R R E g R R A 600 ns
F iR (Rp = 2.5KQ)
Top.Lh FERBIEIRATH] , AT RIS |Vip = 10mV ; M P S 205 b sl i iR 600 ns
o (Rp = 2.5KQ)
Teal |5V il FREE | 80% % 20% | VP T~ 100MV 20 ns
Frocele |5V, i Vip = 100mV (Rp = 2.5KQ) 1 s
FFIERT IR
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Ta=25°C, Vg ( BHIFEHE ) = (V+) - (GND)=5V , Vom =Vs/2 , C = 15pF ( RIEHH T )
S| RS B/ME  BRAE BAME VA
VS =1.8V Al 5V f VCM = (GND) ,Vip= -
PON ﬂ“‘ﬁﬂﬂ’l‘lﬂ 0.1V , VPULL-UF’ = Vslz , }J\ V3/2 @J VOUT = 50 us
0.1 x Vg/2 [WFER (Rp = 2.5KQ)
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6.11 S5 , LM339LV-Q1
Tpo=25°C, Vg (S HERE ) = (V+) - (GND) =5V, Vou = (GND) ( BRIERA UL )

2K MR | mAME mmE Rl B
RIFHEE
Vos YN Vg = 1.8V fil 5V -2 +0.4 2l mv
Vos g N R LR Vg =1.8V 15V, Ta= -40°C & +125°C -3 3 mv
dVio/dT | fi NS i R SRS Vg =18V flI 5V, Ta= -40°C & +125°C +15 pv/eC
LR
la oy PO v ev sy, s, feindy 25 35
I WAt (AR (Vs =1.8V RISV, RHE, (T, Ta= - o HA

2 40°C % +125°C

PSRR HLEA ] LE Vs=18V E 5V, Ta= - 40°C & +125°C 70 80 dB
BN RE IR
I N B I Vewm = Vs/2 5 PA
los LIPNE L LV Vewm = Vs/2 1 PA
BWANHBA
Cip BN, ZE5 Vewm = Vs/2 2 pF
Cic LIPNCIR NS Vewm = Vsl2 3 pF
I\ HETE
Vem-Range | FEAEH ¥ Vg=1.8V 5V, Tp= -40°C & +125°C (GND) (V+) v
CMRR | JEHIILL Vs =SV, (GND)<Vou< (V). Ta= ~40°C 2 60 65 dB
CMRR | JLHsiil bt \%3:1125% (GND) < Vo < (V) Ta = -40°C 50 60 dB
FFER R 2
Avp KAG5H & 50 200 VimV
W
VoL (GND) 1) R 42 i Isink = 4mA , T =25°C 150 200 mV
VoL (GND) {f L [ 42 lsink = 4mA , Ta = - 40°C & +125°C 3000 mv
Ik T i VLIRS ELR VeuLup = (V+) , Ta=25°C 100 pA
Isc J i U Vg =5V, #EA 60 125 mA
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6.12 FFoR4FE , LM339LV-Q1
Ta=25°C, Vg ( R R L )=(V+) - (GND)=5V , Vecu=Vg/2, C = 15pF ( G| EERIRE] )

2 \ PR \ m/ME  BAEE BKRE Bfr
HrH
T FARIEIRRS E) , A BT EME A [Vip = - 10mV 5 WHIA TR s 4 b R e 600 ns
PD-HL og B (Rp = 2.5KQ)
T FEARAER I E] |, MG HE R | Vip = 10mV ;) AEI A A5 Z056 b s R SR 600 ns
PR (Rp = 2.5KQ2)
Teaw |5Vl FRERH , 80% % 20% | V0T~ 100V 20 ns
Frosoe |5V, bl Vip = 100mV (Rp = 2.5KQ) 1 MHz
FREHT A
VS =1.8V Al 5V s VCM = (GND) ,Vip= -
PON JFiE s [] 0.1V, VF’ULL-UP = V3/2 , N Vs/2 Edl VOUT = 50 us
0.1 x Vg/2 fI3EIR (Rp = 2.5KQ)
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6.13 HLRIKRE

Ta=25°C. Vs =5V. RpyLLup =2.5k. C_ =15pF. Vcm = GND. Vynperprive = 100mV H Voverprive = 100mV ( kAR 4
B ) .

40 36
38 | No Load, Output High
z 36 z 34
2 34 =
g2 32 2 32
g 30 £ 30
O 28 @) |~
5 26 3 g A
T 24 = =
g 22 S o6 /
3 20 3 //
> 18 o > 24 =
Q — 125°C [} =
g 16 — 85°C g 7 — 5V
o 14 — 25°C D 2= — 33V
12 — 40°C |~ — 18V
10 20
1.5 2 25 3 3.5 4 4.5 5 5.5 40 25 -10 5 20 35 50 65 80 95 110 125
Supply Voltage (V) Temperature (°C)
K 6-1. BEJR FE IS B R A1 IR 3 K 6-2. BRI SEERIRRR
40 40
38 38
< 36 < 36
2 34 = 34 —
3 32 o 32
c c
c 30 c 30F
5 28— 5 28
E) 26 E_’ 26
3 20 3 20 4
> 18 — 125°C =18 — 125
g 12 — 85°C g ]i 85°G
@ — 25°C ZIREY e IV — 25°C
- Vg=1.8V — 40°C 12 | Vg=3.3V — -40°C
job—1 | 10 | | |
02 0 02 04 06 08 1 12 14 16 18 2 -02 02 06 1 14 18 22 26 3 3.4
Input Voltage (V) Input Voltage (V)
B 6-3. BRI SMARER KRR , 1.8V Bl 6-4. BRI SMANBERFIRE , 3.3V
40
a8 1000
< 36 f—
2 3 3 S
s 30— b
< 10 %
O 28 7 I =
5 26 3 ~
o
= 24 p—— P 1
g 22 A @ —
5 =
2 ?g § 0.1 %
=3 — 125°C - 7 ! i |
16
u% . 85°C 001 ya Vg =5V
— v — 25°C . — Vin = Vs/2
12| Vs=V — -40°C R
10 ‘ ‘ 0.002 I ] ]
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)
B 6-5. FIEHITE S REEINXR | 5V Bl 6-6. L\ IR S BE R IR
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6.13 #AFEE (continued)

TA =25°C. VS =5V, RPULLUP = 2.5k, C|_ = 15pF\ VCM = GND. VUNDERDRIVE =100mV H. VOVERDRIVE =100mV ( [;/{:F‘E”EJDJ 4h
W) .

10 10
e
b 1 “[,[ = 1 /)
% I”;I"’; % > 7
G 7 G i
e Baze o //
LA %%
S 100m ZZ4 2 100m =
8 =~ 8
S 5 Z
> >
3 — 125°C 3 o — 125°C
S 10m —— 85°C S 10m — 85°C
o — 25°C o — 25°C
— -40°C — -40°C
. [T - [T
100pn im 10m 100m 100pn im 10m 100m
Output Sinking Current (A) Output Sinking Current (A)
K 6-7. Fili M SR BEFKRAR |, 1.8V K 6-8. B EMHBEERKNXR | 3.3V
10 = 130 \
He 120 — 5V
< 110 — 3.3V
s b, £ ol IT—T—— - 18
= 1 € —
2 S 90 E——
=z 7 5 —
(g 7 G 80
S 100m ) g 70 I
g o 60 —
z § 50 ——
E — 125°C B 40
S 10m e —— 85°C =
o — 25°C g %
— _4000 (,—) 20
10
. [T ’
100p im 10m 100m 40 25 -10 5 20 35 50 65 80 95 110 125
Output Sinking Current (A) Temperature (°C)
& 6-9. BB SHHBERKRR , 5V 6-10. MHE LR SEEBRKRR
1k F T 1k E T
F Vs =5V * E Vs =5V :
_. 100 __ 100
3 2
£ 2
= ;
T w
10 — 125°C 10 — 125°C
— 85°C — 85°C
— 25°C — 25°C
— -40°C — -40°C
L [ LA [
10p 100p 1n 10n 10p 100p 1n 10n
Output Capacittive Load (F) Output Capacittive Load (F)
K 6-11. ETIi (A 5B ARFRRAR & 6-12. T FEmt Al 5 A5 B ARAKRR
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6.13 #AFEE (continued)
TA =25°C. VS =5V, RPULLUP = 2.5k, C|_ = 15pF\ VCM = GND. VUNDERDRIVE =100mV H. VOVERDRIVE =100mV ( 5%5”5% 4h
B ) .
700 ‘ ‘ 700
_. 650 Vg=1.8V {— -40°C _. 650 Vs =1.8V | — -40°C
2 600 — 25°C 2 600 N — 25°C
2 550 —— 8¢ 5 550 e
S — 125°C 2 — 125°C
500 T 500 |\
2 450 2 450 |-\
< N =
£ 400 NN 3 400 NN
5 350 [N 3 350 AN
B ‘NN K N
& 300 N = 300
c 250 R c 250
2 200 AN 2 200
© 3 ©
2 150 NN 2 150 SSSY
Q. \.=~ Q. ——
£ 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)
& 6-13. fHREER , N FRKEF , 1.8V Kl 6-14. f5383ER , MK ERREE , 1.8V
700 700
—. 650 Vg =3.3V | — 125°C 650 Vg=3.3V | — -40°C
@ — 85°C @ — 25°C
> 600 — 25°C = N — 85°C
3 550 PR _4000 = 550 ‘ \\ — 12500
o 500 T 500 \\\
< 450 < 450 W
\ = \
T 400 RN 3§ 400 \\
2 350 | = 350 N
2 300 2 300 N
c 250 c 250 \\
2 200 N 2 200 N
S N S
g 150 SN g 150 S —
S 100 ~— S 100 F———
& 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)
K 6-15. fE3E3ER , NE B FRMRET , 3.3V K 6-16. fE3E3ER , MEHEFEIFET , 3.3V
700 ‘ 700
_. 650 Vg=5v {— -40°C . 650 Vg=5V | — -40°C
€ 600 — e £ 600 | -
2 550 5 550 AN
5 — 125°C = N 195G
o 500 I 500 \\\
5, 450 T 450 §\\
£ 400 S 400
= 350 PR = 350 N\
© NN ke N
2 300 \\\ 2 300 O
= 250 \ c 250 \\
S S NS
= 200 = 200
> NN o \\
g 150 SN g 150 S8
2 100 = _— £ 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 6-17. fHBER , NE - FRIEHF | 5V B 6-18. fE1BER , \MEHFRIFHE |, 5V
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6.13 #AFEE (continued)
TA =25°C. VS =5V, RPULLUP = 2.5k, C|_ = 15pF\ VCM = GND. VUNDERDRIVE =100mV H. VOVERDRIVE =100mV ( 5%5”5% 4h
W)
2 T T 2 T T T
16| Ta=125°C 16| Ta=125°C
— 12 = 12
t 7 e
= 08 - 08 b
g 04 — 8 04— Je——
S 7 S / .
> 0 > 0
5 e 5 [P _
£ -04 2 04
o] (@] |
5 -08  — unit1 s -0.8 — Unit 1
2= iz 2 — Unit2 |
120 — Unit3 .2 — Unit3 1
-1.6 [{ — Unit 4 1.6 — Unit4} |
P \ \ ) \ \ \
-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)
Kl 6-19. 125°C MR ESMANBERIRRR , 1.8V Kl 6-20. 125°C W RIARESEARERIFXR , 5V
2 T T 2 T T
16 Ta=25°C 16 | Ta=25°C
- 12 ~ 12
S S
E o8 E o8
& 0.4 & 0.4 2
9] . o} . T
g NS i
kit EE#Q‘ A ko /7 — A
£ 04 i 2 04 4 \l
o] (@]
3 08— unit1 3 08— unit1
£ [l — unit2 £ [ — unit2
1'2,—Uni13 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)
&l 6-21. 25°C R RIARESMABERKKR |, 1.8V Al 6-22. 25°C BHRIFHESMABERKIRR , 5V
2 T T 2 T T
16| Ta=-40°C 16 Ta=-40°C
< 1.2 < 1.2
£ os8 E o8 S -/
(9] [0
g 04 e g 04— ""{, ==
2 —~_/ S e 1 — 1 el
z Y z °[7 y
] =\ 3
5 -0.4 g -0.4 \
= = N ~
2 0.8 H — unit 1 3 0.8 { — unit 1 2=
£ ol — unit2 £ [l — unit2
1'2,—Uni13 1'2,—Unit3
1.6 H— Unit4 -1.6H — Unit4
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)
Bl 6-23. -40°C B RIARESMARERKXR |, 1.8V Bl 6-24. -40°C i RiFHESBMAHEERKRER |, 5V
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6.13 #AFEE (continued)

TA =25°C. VS =5V, RPULLUP = 2.5k, C|_ = 15pF\ VCM = GND. VUNDERDRIVE =100mV H. VOVERDRIVE =100mV ( 5%5”5% 4h
W) .

2 T T T T 2 T T T T
16l Ta=125°C 16| Ta=125°C
67Vin=V+ 67Vin=GND
— 12 — 12
> >
E o8 E o8
(0] [0}
g 04 g 04 =
35 5
> 0 > 0
o} 1]
£ -04 £ 0.4
o o
3 08 — Unit1 g 08 — Unit 1
£ 40 — Unit2 < 42 — Unit2
— Unit3 — Unit3
-1.6 — Unit4 -1.6 —— Unit 4
2 1 2 T 1
15 2 25 3 35 4 45 5 5.5 1.5 2 25 3 35 4 45 5 5.5
Supply Voltage (V) Supply Voltage (V)
K 6-25. 125°C ISR R 5 BEJR B RIAI IR R R |, VIN=V+ &l 6-26. 125°C Ff SRR ES BIFEHEERIAR , VIN=OV
2 T T T 2
|~ Ta =25°C — Unit 1 " Ta =-40°C — Unit 1
[ IV AvA — Unit2 18 [ Vin=GND — Unit2
12 — Unit 3 12 — Unit3
S —— Unit 4 S —— Unit 4
E o8 E o8
(0] [0}
g 04 g 04
5 G
> 0 > 0
6 “q‘)‘ | ———
£ -04 £ 04
o o
5 -0.8 5 -0.8
g ey
= 1.2 - 12
16 -1.6
2 -2
1.5 2 25 3 3.5 4 45 5 5.5 15 2 25 3 35 4 45 5 5.5
Supply Voltage (V) Supply Voltage (V)
6-27. 25°C AR S IR AR RMKIXR , VIN=V+ FH 6-28. 25°C FY AR 5 AV ERIKIRR | VIN=OV
2 —— 2 ——
[ ki - . — Unit 1
Ta =-40°C Ta =-40°C
16 'A 16 'A :
61 Vin=vs ®[ vin-anD — Unit2
— 12 — 12 — Unit3
> > —— Unit 4
E o8 — E o8
(0] [0}
g 04 = g o04l=
5 5
@ ko -
£ -04 £ -0.4
o - e}
g 08 — Unit1 g 08
= 42 — Unit2 = 42
— Unit3
-1.6 — Unit4 -1.6
2 I — 2
15 2 25 3 35 4 45 5 5.5 15 2 25 3 3.5 4 45 5 5.5
Supply Voltage (V) Supply Voltage (V)
] 6-29. -40°C B RVAHE S HIFEHERMLR , VIN=VE ] 6-30. -40°C B RIAHE S HIFERERKRER , VIN=OV
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7 VE4N
7.1 R

LV RV G2 AR LRSS, AT IT R o AN et s AN R I L s, AR s AR 1.65V , [R]IN 08 38 A #E
250 A Hijit. LV RAVHEEEAEHEX R VREN A TN o P90 b o A e e i OR 4t AE - FEUR DB H 30 )
REFAE AR, RGP A AT UL BB, A& R 8™ R

7.2 ThRETTHE R

V+

7

IN+ O + Output O out
IN- O * - Ve Control
SNAPBACK
ESD
CLAMPS a5
GND GND GND T

Power-On-Reset
(POR)

A

Bias

o

GND
7.3 R

LV RIS 2 MO RS, RA R AR B HRE AR T TE. LV RIAAEIIMAL , Rt
H AL 100mV fIHE FIZAT. XL s IE BAA TRt 2k 0t , DL T B %08 sh s AF ) b - AL D RE -

7.4 FRADIREAE R
7.4.1 FrR%EH

LV R2IVEA —MOGEANNITR (8 POV BRITE ) Mg, rUR s 2T B = M s (0V
£ 55V) , MARZ LB RIS (V+) BRI 2T G SR VR 2 AT He i 3T 22 48 e SONZ 4 T e
o TV B RS ERBCE Y 100uA 2 1mA. BURET b hr B BEAE KA B T3 b0 b T i B THia] , (HAR
W8N VoL AMIIAE. T HI [a)R BT 8 b r v BEATUE S8 B (R e 8] 8 . KPR B RE (> IM Q) K5 i T
RC I a)H Feimn P AL Fa B ETHAT |, R8N BT 1]

ARAEH B et N DR FrE S, IR SRV S5 I, AT DU E] GND 511, B AR 5L 4ay 0 v il
A7k 100 mA |, (HFTAETE A &7 — B A BT /N T 200mA.
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7.4.2 FHEALL (POR)

LV &5 5 T 28 shElh d 244 (0 90 B S AL (POR) HLEk . M HVE (V+) EFFECTRERT | POR HLERIGTERR
I 1.5V ¥Ry PR AL IS BAE A s A 30us , fE LA RS 1.5V DU R I SZBIGE . 2 i il I R85 1 b
HRHRR , 220 R S, PeReds e doRe S Z= - S AR (Vip)-

POR H1E% 4 7E POR I (ton) M tH IR FFRIFHAS (HI-Z).

< ton >
ND
vee / G [ GND + 1.5V
r Vorl2
GND \
ouT / /{

B 7-1. BB AR

THER , SEHEAIT RS AR |, 76 POR WA, 4y ks b5 b e it BT

B EH (% V+) BUNBL (4 GND ) HUFHES nT T4 i S AR AT Tim B , AR R4 V730 .
743 BN

7.4.3.1 B 28

LV 5% N\ HETEE A GND - 100mV #] (V+) + 100mV. ZHANEIE (Vip) 7T B _EIR VT A O AF A
o ST B BE ST V+ 8K T GND B, Fei sd i i AN 2 R A Al A [

7.4.3.2 A

LV RFANE V+ ook, WAL 5.5V, BHE N V+ R b B R U ARG N I DR R A [FD A e A
HEE7IS

BT LUE OV £ 5.5V ZRIFERAE , BMELE V+ v F el ETH T Rt anik . R S i e v LA R I R
JEAERRE VAR, 2R MRS RE UG I G PRI P Rl AL 2 B DAGnl , R RO RER AL 3 Ve, RIEAE ey A\ S o 58
I, A R IR L R E .

PUR 25 B T i 7 e Hefim R

1. 2 IN- A1 IN+ #7EH 2 i %N FL Y B S
a. M IN- =T IN+ FSCF R | 4 H R
b. W IN- KT IN+ R, T4 H A & P
2. HIN- m TN RIS, 1IN+ fE488 2 F B EVE B N, S AR
3. N+ F TR N EEVERE , 1 IN- 7248 & R4\ B R Yu B Y B, oA T
4. 2 IN- A1 IN+ SATEFR E N ETE B NI, S NARSE (BENL ) o R X IE AT .

B FAT R, TI 227 WA R G IEH IS AT RS N ORFFAESR E A IR VE B Y, AORSF R RN
1o ANESRE AL E NS T e S B R AR (WRIRER ) |, IS EAE H AT 4.
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7.4.3.3 IR

¥ V+ Al GND Z 8 F4 N L, i N\l B BIRE Y 5pA. ZEREF] GND B # ESD M nl (R EL i 28 i
NG SZ A LR IR . 24850 N BT GND a5 T4 A\ i o 4ot e RAUE (I, PRy B A2 N IE m) i B T
1S, SR E BN RO K . BT S 10°C , fH N B 0E i — .

S N B E R R L PTIR (Bl IR Z S E 2k ), TI @ U0 —AN S8 N\ i 85 BEA PRI BE , DARR il £
A7 N S 30 AR T B S H A . FEL VAL S BRI AE 10mA BRUA R o 1% £ 106 B BH AT DA A& A 4] B B N 40 T 2 B8 R 8% 1) — 3468

s

7.4.4 ESD {7

LV RFIZEFTE 51 E %A T W E ESD Ryl S AT RS /e R 51 I3 GND Z [ & 1) “ bk 8
K7 79 ESD A7, BRI Ao Vr gl i e s R (V+). BAREIR NN A | (B4 B | £l A b A
FASNACBEST (55 SCR 2Ll ) , MIARRAG 9N M B ASREER A2 B 52 U LR . M N3 3] V+ 3% ESD 4
7,

FF 40 H R BB S AL R 4 R GND 2 8] f¢) ESD #H47 , nvrBmithi 2m T V+ |, IEN 5.5V, MW im 3
V+ 3 A ESD £ .

R N\ i BB B P BTR (B RIRE RN S L ) |, T @RI — A 5% A i B BRI BRI F BE DA PR il
A7 NG (AR AT I A FL A o FL VA PR ZE 10mA B LR o 1% £ 16 B BEL T LS A fAT B BEL 2 N 20 Js 88 BRG J9 2% (1) — 3468
G

TI &HsE ESD #H7HIPERE | B dm N\ B H 78 1R I8 47 1) n] RERE I e RATE M, TS 48 I 73 — AR
7.4.5 RAEH WA

WRAEHEIE | E2E RN REEAE . BT HEERSIOR AR RE | B IRE e ke g
AR | DR A Bk 2 ik 2 R P R T R A L K S N I B A T8 i N H R S N FE R E
50mV Z4HEERA AT HEBEE. Blan , o] OB — AN m e, W S — M E R R H R R RS
BV (N B R V+ 5] IDLE R )

7.4.6 Hysteresis
LV RIVA NGB DIRE . BT AA ARS8 A RO A EMRAIM AR I B | 2800 20 R 3HGE T 20, fath

AR I “PH3h” (KRG ), BONILEES BV E B S i S sg i M s i A . T, RPN 2184230
s, R RS INAMBIRSG . ES 0~ — Ty 8.1.2,
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&1

LUR BB 2 BE BANE T T e, T ARG AR PRI Se 46k . T % )7 R AR STl E & o i
REEEM TN 20 BRI BT SEI, PN RS TIRe .

8.1 MAfER

8.1.1 EAR LA X

8.1.1.1 #&/F

FEAR ELRE 28K — AN N B BTN (ViN) 55— N B e LR (Veer) BEATEEE . 78 NI & 8-1 755

o R VN NF VREF , D% H FE (Vo) R A (MoL)- PN VN KT VREF , T % Y PR (Vo) RIB
HSF (Vo). # 8-1 &4 VHath ok AT Hm AT, BIn] s g .

F 8-1. #rH %A
WK o
IN+ > IN- & (Von)
IN+ = IN- HHSE ( $15h - BB )
IN+ < IN- & (Vo)

8.1.1.2 6783

FE R N T 35 A P L AR O 8 2 ) A7 A — S8 SE IR o X AR SE IR AR AL FRIEIR o B N e RSP B P AT
R B R T R e AR AR AE IR W REAN A . SXAE BT 8-1 B IRON tom A tom AR IR A3 At A v AT

Ho

VREF +200mV A V+
Input g v
' IN
VREF + 100MV --soeeseeeseeasenaneeny Vo (+200mv) Output
o \‘/ GND
) 4

VReF A VREF c

VREF -100mV v
Vo (-200mv)
Y. VREF -200mV
€ touy P € Lol ')'
VoH /
£ 80%
Output

VoL

& 8-1. thi a3t &
8.1.1.3 ILIHE

WKL Vop Al i 6 AE f IR I fL I (T A2 A AN V- ) ) o 4 B 81 Rl BRI N
100mV. AR 22 ERRIEIR (tp). LKA SN | AARRIEIR IS | JEHAE < 100mV I IR 7 2R H AR 1Y
S, U R AT RE KA I S
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TR R] (8) A0 RS R]D (t) A& M H TR 20% F1 80% 4R B [A]
8.1.2 IRy

L SR P 0 A 2 A N R R R LU AR R SR TR L T, DU R A LU A IC B VT e 2 R AR B AR R RS I “ BB
frth o ZME DUEFE NG T IEE 2218 Mk EU AR I T R BME N KA

AT DL IE I s B i BT R AR B 1 AR % ) R

8-2 }Sﬁ%y‘jﬁ/%’fgﬁﬂﬂ%o 12%23%%#4\/5&5/[\%%5@@%{ : VTH‘ VOS ﬁ] VHYST .

o Vg 72 SEPRiEE B B E B AL L %

* Vos 72 Vine F1 V- Z R ER I . ZHES Vg AU RRESEFREEAR &, PR A8 0A 20 B 1% kA% 55 DL
* Vyyst /& B 1 FRAR LR A 0 M 75 R U ()R ( BRBKAE T )«

< <

< <
< <

A
Y
A

A
A 4
A
A 4
A 4

B
»

! ! !

VTH + Vos — (VHysT/ 2) VTH + Vos VTH + Vos + (VHysT/ 2)

A 4

A 8-2. IR A &% fh £
2SR, ESEMNATFM SBOA219 “ B /A BAIRME IR LS mEg” |

8.1.2.1 AHLEMIIBEHI RIGLL B
B IR D RE 0 SAH LA s 75— DAL R IR R R (Vo) AAEHER = Fa R M %% | tn¥ 8-3 Fis.
Ri ; % Rpu
1MQ 10 kQ 5V >—e >
Vin©o x—o Vo Vo \
Va + ov Va2 _ VAl B
167V 33V
,v\/\, IN

& 8-3. A IRMIRE K AL &

i 1 g v HELP RV P I O S8 R B BRI 28 A0 ] 8-3 s o TR, ¥t v P, N5 K Rpy 5 R3
Bk. Rpy MZE/DH R3 /M 10 fi%.
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Vo High Vo Low
+Vce +Vce
R1 R3* R1
Va1 Va2
Ro Ro R3

*R3=R3+Rpu

B 8-4. [AHNC B H H AR R 4%

M VIN DT VA B, B RS RS (TR R Vo VAR5 Voo —FFm ) « —HFRZB MR DLRIR A
R1||R3 5 R2 H1% , {1 8-4 fifx.

AT RER A E ST R P AR BRI B A LR (Vag)-

R2
(R1]]R3) +R2 1)

Var = Ve X

HVIN KT VAR St RS, fERADL T, = AHARM A rTEARoR O R2 || R3 5 R, WrdesA 2 fir
Ro

AR 2 5 SOMIRH PR e 21 e i P RBEAZ HBL I (Vaz)o

R2 || R3
R1 + (R2 || R3) )

Va2 = Vee

JiREa 3 5 T LR SR AL SR .
AVy=Vp =V, (3)

8.1.2.2 REBHIIFEHIFER A
HATIR i T BE (4 [F)AH BU e 75 22— 00 FRL BEL 85 90 4 A0 S AH i N\ 3 4 P IS B E (Vier) » 1 8-5 T

+Vce
+5V

5V —
VREF 2.5 V O———
Vo Vo Y A
Vin ViN2 ViNg
ovVio—e
1.675V 3325V
VIN

& 8-5. A IRHDIRE K FAHEC B

8-6 I N T i A B AR P I I S R B AR 2% . BT, Mo PR MNEER Rey 5 R2
22)i5 8 Rpy MNZE/BE R2 /N 10 £%.
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Vo High Vo Low
+Vee +VIN1
“Ro Ry
Va = VREF Va = VRer
R4 R2

*Ro =Rz + Rpy

ViNz2 —

&l 8-6. [FIAHAC B F H &% b 2%

B Vi NT Veer B, B ORECT 25 ZAE G MR P DR B = o Vin 2205 T Ving BIME. 35 5 RE K
4 RKAH Ving

V
REF
+ Vier

Vs = R1 %
"“ R2 (4)

VN KT Vrer I, SR T 35 2 UGS DI MR P IRES | Vin AR 2 Ving AR . B 70 5
KT Vinge

Veer (R1+R2) - Vg x R1
R2 (5)

Ving =

FESCHLE T, GBI ViNg M Ving ZIAIZEAE , anJ5 25K 6 Fias.

R1
AV, = Ve X E )
HEZMHKRMERE , EZSRNHTF M SNOA997 “ HA IR Thfe i [ AH LA #% H i ” 1 SBOA313 “ A AF IR ThREM [F]
ML 2 iR
8.2 LA
8.2.1 HObhEise
T 1 Pe e g 8 s F A R R A R . B 8-7 R T /MR R I b A rE . S o BB R —
#, E O B 8 7 I IR H

R é i !
10MQ < ! Low when VN > VTH, ;

! T » UV_OV
! 1
VTHs ! * i Micro-
+ - E Controller
' 1
1

Sensor | Open Drain Output Only! E

un || Rt Tt

N Rz § _________________________ %
i |

Low when V|N < VTH-

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

&l 8-7. & 1 LA A%
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8.2.1.1 it ER

XF gt EIEE LR R

o NG ST 1.V R R R (R )

o MEINESET 2.2V KA EER (R HB TR )

o ERE TN A R

o WA 3.3V Bt H

8.2.1.2 14 LR

Wik 8-7 sl B . K Voo &S 3.3V YR, HK Vee #:H. f# R1. R2 A1 R3 HFHZRS AN 10MQ ., X =
A EELBEL 28 FH T 60 23 7 1 BR800 1E BRI AN 6 ( Ve AT Vg ) o

TERABHMEEMENT |, Vige N 2.2V, Vogo 8 11V ARBRH A EE (40 10M Q ) DLz K PR sk /> 1)
FEo W DA BT SE H PEAE DAYEBR AR S B AL T R O (E .

A SRS e R T e 3 T A A 28 ) SRR AT [ AR i N S o A P S TR e B 2 R A L RS e e DL “ 2k
8.” (Wire-OR) 75 :IEHAE—i

PLEEHMET 1.1V 8iE T 2.2V i, AR R E g fin HOR MR RSP . SRS AT 1.1V 2 2.2V BRI ( 7F “&
17 ) B, AE R B st o o s i, Wil 8-8 Fll

8.2.1.3 W4k

ViN

Vip+ =22V ——//—\——\—— ————— A
ViH-=11V | —f—+—-——i—-—

out

N

\4

\ 4

& 8-8. WL R

WEZMAERE | SN TN SBOA221 “& L LA as %" .
8.2.2 iR i%
7 PR B AT A AR A B 3 2 v B 28 4 W s i e

R4
100 kQ

NV
C1 — 1 g .

100 pF v
|| MY h ’ \ ’ \
I p—O ouT 0

|||—

«t2—p

R1 R3
100 kQ Va 100 kQ

Vee O— N\ AN

R2
100 kQ

&l 8-9. T EIRG 4%
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8.2.2.1 &1 ER

TR B AR Cq MIFFEES Ry B9 RC I [ H B E o d i MR 2 BT A 100 % 47 A 38 LA K% i e i 1) 8 1P 47
o ELENIRG e MR T, R BRI e VR TSR A s A AT B 1 f B 4, X AT REA B T AR
BOM RiA Iy /b At S 7). R4 WL JLTRR , DUS Bt 7.

8.2.2.2 £k if I 2
PRV L LA AT R g . DA AR AE T RSB A EAIE 2

A
+Vee = = = —
-~ cill = Vee
Ver Vi 2=
v } 2 Ve
A2 < < ~ 3
~ ~
t=20 .
1
— - T |
E—
time

B 8-10. J7 R 2% i F BUAE

HEHEIER K 8-9 i s XRWIRARA (Vo) KT FAHIA (Va)o K Cq il Ry 78, I Ve
K3Gn , BRI T MK i Va BE B R 7 THEA

__VecxRp
AT R+ Ry1IR, @)
ﬁtl% R1 = R2= R3 , )11” VA1 =2 VCC/3
IO, LRSS 2k | g R AR ORI VA IME R 7 FES 8 THEAS .

Vec(RalIRs)

VA2 =
R1+R2IIR3 (8)

mE R1 = R2 = R3 s ) VA2 = VCC/3

Cq BN Ry THL , HUE Voo TR, BEEIAE] Vag. B, Fth Ul R IIRE . IRG ST Cy M 2Vee/3
3 Vee/3 PRI 2Veo/3 MIFFEEITA) | BRI N RyCq x In 2. (HIL , SRS T )i AR 2 RyCqy x In 2.

PEFE T LB R 9 A -
f:1/(2 R4><C1><In2)

8.2.2.3 W /Hph

Kl 8-11 S 1 LA JeHE I B R s 07 B 45 2R
M R1 =R2=R3=R4=1OOKQ

+ Cy=100pF , C, = 20pF

* V+=5V,V- =GND

* Cstray ( KR ) Jy Vo % GND = 10pF

C)
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6
Vour
’ |
\% ¢

4 a&
S 3 | 1/\ \
'_
3 - / \
>

/ N/ /
1
Vv
0 [
-1
0 10 20 30 40 50
TIME (ps)
’ 8-11. IR as i i e
8.2.3 WA A ik 38 A A

K 8-12 7 TT ARG e (K —FpARAK | Fevr il BE Rk o 98 15
Ry Al Rg M4 4 HRA WA & C HR AL I 78 AT R BR A

R4

1MQ D1

4
C1 —p 11— .
100 pF \Y
— —O OUT 0
- +— 22—
R1 R3
100 kQ Va 100 kQ
vec 0—VW\ AN

P 8-12. ]I PRI Jik B8 AL R A

L oA R PR, TR RET Ry M1 Dy BT E . FIFE , 2850 O H PR, ARSI R ZE T Ry A1
D T E .

ik B8t B R A1 C 1 RC )8 Bk s . R , fikob 22 8] A Bs) 8]ty ATSE R 2028 Ry SREE B, Fikod 58 5 Al i i
Rs REM. frH s8Rl ii4 Ry M Rg SKRFE . fEMRAIE T , 2l i 78 T 5 b iAo R AEG FE R R
g W IE A S 0.8V, BUN T M EREE N 0.15V ) 52 . Rpy N ZE/D L R4 58 R5 &/ ME /N 10
.

8.2.4 JERT Y [A] 4 Rl %

Pl 8-13 FIT 7 FEL I M AN s ) 5k v DA 5 OB Te) TRD B4 4 5 5, JRER R B3] OV I [ sk far 2 A A
HP o XIE T < B 5 ST e il U R B IR A A2 3 R B
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+V Ry not required if using
push-pull output devices

+VLoaic3
100 kQ

10 MQ Reu

Open
. § 100 kQ Drain R
v VIN Output
_/_\_o 10 kQ
0 —\ W o+
to t4 v 1
Input 3 |

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

10 kQ
— AN\ *—|+ ——
2
V3 V2
+V

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

V4
| 10 kQ

to t

%51 kQ

Pl 8-13. ZERT Y [H]AE A%

FIEViN=0 B0, LREES 4 105 tofe et | B s a8 AR K HARFRAE OV, XERE LS 1. 2813
Frgm o OVe S — MG S, FFRELEES 4 A yEEE , C UREU @il R . B
INTIX =R Ve mTREERE V. Vo M Va B, PREEs 1. 2 81 3 (0% B R AR R U1 21 5 SPIRES . 10k Q
1 A0MQ HFHAR AL T /D SR |, AR TEIE R RC B [H] % B AR A K AE IR I [H] B R U D)4 . v DUJEIEHE R
=100kQ H C=0.01pF % 1yF.

H T e fam H A AR AP R LRI A AR, i Vi B OV I, A i R 7 B AR DR R T

FLELE 4 DAUR TR (TLVO02x) ; T HLEe#s 1 2 3 FTLUR e B4 , rr DURHER M i, B T
RGESR, RS ST E Rpy.

8.2.5 W R PHEE
o A AR I AR BR B TR . A REE | T DUV 2 0TI R ARl , DUR S OR'ing DjRe.
VLOGIC
RpuLLUP
Logic
Out
VLOGIC
& 8-14. H 2 B PR s
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P 10k Q  HLFHLERR fan A\ fi B 25 N\ 2B R0 — 2, DIER AT P i BB E. A&
i ER A |, IZH A AT DUERE S OV 2 5.5V KEMT bav i k. B s 5 B 5 IR R AR MmN “ w7 B P AE L
[T

8.2.6 HRASLEHRT

+V

C1
100 pF RPULLUP

---------- +V
| o
Cc2 0

to 14

+VIN

to D1
1N4148

D2
1N4148

& 8-15. MfaSZ R

PREZIEIRG t A — ] LK AR ARSI . AT MANEORE i 21 55— MERS @RS . Ik, 7T DA A
RS 2 IR 4% R AL BOFIT 5 T8 L R kvt

IV EE Co M Ry HIMERBLE T KR 98 B2 o T AEAT Ry A1 Ry A HLBH 23 T a8 R 1 52 S A Sl A K o O RE o 2
Vi< Vo I}, Bt e A REs . A Dy NI A Co SRULPLEFUL AR , DAEAERK IR A5 I R AL, MR nT
B LERs [ AR A A\ IR B AR T R AR

8.2.7 WAL EIRG#

Tv TV

R3 ; Rpu
R4
100 kQ 50 kQ 4.7 kQ

R1
100 kQ

T SET o—A———13 WS
"L RESET R
R2
100 kQ

& 8-16. Mfa &L Bk o

WEaA Z IR A A AR E RS FEdEr R Ry M Ry B0 AR E . JnE| SET i1 bk 24 LB 1)
IO S . Rey Ry A1 R 1 FLBH 20 e 25 BUAERE [FI ARSI AN BH A2 8K T2 ME B IS I s S o Bt %I RESET 1)
ik BRAE 2 K i R DD 9 R
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8.2.8 T E MM

R5
10 kQ

Ri=R2=(R5/2)

&l 8-17. i TAG I E%

Ry Al Ry (1173 e 8% £E R A 40 N i g SLEEHE L IS Voo I Ry AT Ry MU EBRAPHAE T Ry, LLARSRREAE Viy = 0 I
Vi, —H%5E Dy Btk Vi SIS . SRJE , Ry A Ry MI2X 281 1 Vo (R FH AP BB T /b BHIR T LLA
DRORTEIEAT ot P e e e
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PACKAGING INFORMATION

ples

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)

LM339LVQDRQ1 ACTIVE SOIC D 14 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 LM339LVQD
LM339LVQDYYRQ1 ACTIVE SOT-23-THIN DYY 14 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 LM339LVQ
LM339LVQPWRQ1 ACTIVE TSSOP PW 14 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 L339LVQ
LM393LVQDDFRQ1 ACTIVE SOT-23-THIN DDF 8 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2H4FQ
LM393LVQDGKRQ1 ACTIVE VSSOP DGK 8 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 IHTQ

LM393LVQDRQ1 ACTIVE SoIC D 8 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 393LVQ
LM393LVQPWRQ1 ACTIVE TSSOP PW 8 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 LM393Q

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MsL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.
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® | ead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer: The information provided on this page represents Tl'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.

OTHER QUALIFIED VERSIONS OF LM339LV-Q1, LM393LV-Q1 :
o Catalog : LM339LV, LM393LV

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
DO OO0 OO T
el o o Bo W
Rl |
L & 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
| [ 1
_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 AO BO KO P1 W Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
LM339LVQDRQ1 SolIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
LM339LVQDYYRQ1 [SOT-23-| DYY 14 3000 330.0 12.4 4.8 3.6 1.6 8.0 12.0 Q3
THIN
LM339LVQPWRQ1 TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
LM393LVQDDFRQ1 |SOT-23-| DDF 8 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
THIN
LM393LVQDGKRQ1 VSSOP | DGK 8 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
LM393LVQDRQ1 SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM393LVQPWRQ1 TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LM339LVQDRQ1 SOIC D 14 2500 356.0 356.0 35.0
LM339LVQDYYRQ1 SOT-23-THIN DYY 14 3000 336.6 336.6 31.8
LM339LVQPWRQ1 TSSOP PW 14 2000 356.0 356.0 35.0
LM393LVQDDFRQ1 SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
LM393LVQDGKRQ1 VSSOP DGK 8 2500 366.0 364.0 50.0
LM393LVQDRQ1 SOIC D 8 2500 356.0 356.0 35.0
LM393LVQPWRQ1 TSSOP PW 8 2000 356.0 356.0 35.0
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MECHANICAL DATA

D (R—PDSO—G14)

PLASTIC SMALL QUTLINE

0.344 (8,75)
‘ 0.337 (8,55)
@
14 W 8
0.244 (6,20)
0.228 (5,80)
i < - - T 0157 (4,00)
\ 0.150 (3,80) A
| |
sl R s R
1 7
Pin 1 0.020 (0,51)
Index Area 0.050 (1,27) m
[-6-]0.010 (0,25) @]
/ \ A\ \
v R v \ J \ ; / k
0.010 ( \ e
— 0.069 (1,75) Max 0.004 (0.10) 004
0010 (0.25) / ﬁ
0.005 (0,15)1 )/
/ | \
. 1 ‘ //\ | []0.004 (0,10)
Gauge Plane - !
%D — x Seating Plane
0.010 (0,25) 0-8" N L7
~_| . __—
0.050 (1,27)
0.016 (0,40)
4040047-5/M  06/11

NOTES: All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

not exceed 0.006 (0,15) each side.
Body width does not include interlead flash.
Reference JEDEC MS—012 variation AB.

.

Body length does not include mold flash, protrusions, or gate burrs.

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0.017 (0,43) each side.
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MECHANICAL DATA

PW (R—PDSO—G14)

PLASTIC SMALL OUTLINE

omg o -
— 075
4§ 0,50
| | = |
vy L i Seating Plane # J_\ /_L
0,15 N
L 1,20 MAX 00E O,WO

4040064-3/G 02/

NOTES: A
B.

E.

Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.
This drawing is subject to change without notice.

Body length does not include mold flash, protrusions, or gate burrs.
not exceed 0,15 each side.

Body width does not include interlead flash.

Falls within JEDEC MO-183

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0,25 each side.
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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
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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.
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MECHANICAL DATA

DGK (S—PDSO-G8) PLASTIC SMALL—OUTLINE PACKAGE

r ﬂﬂgz
8 5

,HHHHT OZ

0,13
310 505
2,90 4,75 i

[@N]

LiLlil:

[ ]
jM_D—i Seating Plane ¢ J_\ ) m
— 1,10 MAX 875% AT [&]o.10 AT

4073329/E 05/06

NOTES: A All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.15 per end.
b Body width does not include interlead flash. Interlead flash shall not exceed 0.50 per side.

E.  Falls within JEDEC MO—-187 variation AA, except interlead flash.
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LAND PATTERN DATA

DGK (S—PDSO-G8) PLASTIC SMALL OUTLINE PACKAGE
Example Board Layout Example Stencil Openings
Based on a stencil thickness
of .127mm (.005inch).
(See Note D)
|—-—|—(O,65)TYP. 8X(0,45) _—| |<_ |———|—(O,65}TYP.
_4_
5|—-——— - 8X(1,45) —— [
4
PEG (4,4) PEG (4,4)
(! o
/I 7 PKG PKG
: ¢ ¢
/I Example
b Non Soldermask Defined Pad
/ /// - Example '
N ERE
! (1,45) || \
\ * \:\F(’ad Geometrgl
! See Note C
Y - (0,05)
\ | All Around ///
N /
N -
S—-- 4221236/A 11/13

All linear dimensions are in millimeters.

This drawing is subject to change without notice.

Publication IPC—7351 is recommended for alternate designs.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.
E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

NOTES:
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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.
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EXAMPLE BOARD LAYOUT
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SOLDER MASK DETAILS
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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.
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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.
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’ PACKAGE OUTLINE
DDFOOO08A SOT-23 - 1.1 mm max height

PLASTIC SMALL OUTLINE
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4222047/C  10/2022
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. 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 - 1.1 mm max height

PLASTIC SMALL OUTLINE

8X (1.05) ﬁ SYMM
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8X (0.45) —

T

L
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LAND PATTERN EXAMPLE
SCALE:15X
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| |
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SOLDER MASK DETAILS

4222047/C 10/2022

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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EXAMPLE STENCIL DESIGN

SOT-23 - 1.1 mm max height
PLASTIC SMALL OUTLINE
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L R — 5
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:15X

4222047/C 10/2022

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

design recommendations.
7. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
DYY0014A SOT-23-THIN - 1.1 mm max height
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4224643/B 07/2021

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.

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

5. Reference JEDEC Registration MO-345, Variation AB

j3 TeExAs
INSTRUMENTS

www.ti.com



EXAMPLE BOARD LAYOUT
DYY0014A 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

14X (1.05)

(R0.05) TYP

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

4224643/B 07/2021

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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