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WIFIELE | Ta -40 125
5.4 TL3x1LV-Q1 K REfs B

TL3x1LV-Q1
Atz () (S(D)$-\£3) LA
5 5[

Rqua 45 B E 223.7 °C/W
RaJctop) HEFANFE (THER ) PAPH 123.2 °C/W
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5.5 #MEREE E , LM393LV-Q1

LM393LV-Q1
D PW DGK DSG DDF
= (1
Audihs () (SOIC) | (TSSOP) | (VSSOP) | (WSON) | (sOT-23)|  F#fr
84S | 85IM | 83 | 85I | 83IM
Rqua SEE IR 167.7 2217 215.8 175.2 240.0 °C/W
RayJctop) HEFANTE (THER ) PABH 107.0 109.1 105.2 178.1 151.0 °C/W
Rqis &6 28 r B P 11.2 152.5 137.5 139.5 157.0 °C/W
YT 4 7 TRARRHIE S50 53.1 36.4 39.6 47.2 32.8 °C/W
YJB 487 BRI TE S 5L 110.4 150.7 135.9 138.9 155.4 °C/W
Rquc(bot) GEEHE (RIS ) FAFH - - - 127.3 - °C/W
(1) AXHERERMEZEE , IES R SHAIC SRR R .
5.6 #MEEEE R , LM339LV-Q1
LM339LV-Q1
PW RTE DYY
(1
Hedihz() D(SOIC) | (rssop) | (waFN) | (soT-23)| *f
1450 | 1451/ | 16 51 | 14 518
RaJa SEEIRBEIGH 136.0 155.0 134.1 211.1 °C/W
RaJctop) GEFANTE (THER ) PR 91.2 82.0 122.6 121.1 °C/W
Rqus 5 5 E AR AR 92.0 98.5 109.3 120.4 °C/W
YT 4 7 TRARRHIE S50 46.9 25.7 30.9 22.3 °C/W
YiB 4h % L R R AE 25 91.6 97.6 108.3 120.1 °C/W
Rquc(bot) GERHE (RS ) FAFH - - 98.7 - °C/W
(1) AXRHERERMEZEE , IES R SHAIC SRR R .
Copyright © 2023 Texas Instruments Incorporated FER VR 1% 7

Product Folder Links: TL3371LV-Q1 TL391LV-Q1 LM393LV-Q1 LM339LV-Q1
English Data Sheet: SNOSDB3


http://www.ti.com/lit/SPRA953
http://www.ti.com/lit/SPRA953
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tl331lv-q1?qgpn=tl331lv-q1
https://www.ti.com.cn/product/cn/tl391lv-q1?qgpn=tl391lv-q1
https://www.ti.com.cn/product/cn/lm393lv-q1?qgpn=lm393lv-q1
https://www.ti.com.cn/product/cn/lm339lv-q1?qgpn=lm339lv-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSKR5
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSKR5E&partnum=TL331LV-Q1
https://www.ti.com.cn/product/cn/tl331lv-q1?qgpn=tl331lv-q1
https://www.ti.com.cn/product/cn/tl391lv-q1?qgpn=tl391lv-q1
https://www.ti.com.cn/product/cn/lm393lv-q1?qgpn=lm393lv-q1
https://www.ti.com.cn/product/cn/lm339lv-q1?qgpn=lm339lv-q1
https://www.ti.com/lit/pdf/SNOSDB3

TL331LV-Q1, TL391LV-Q1, LM393LV-Q1, LM339LV-Q1
ZHCSKR5E - JUNE 2020 - REVISED NOVEMBER 2023

I

Texas
INSTRUMENTS

www.ti.com.cn

5.7 A5 , TL3x1LV-Q1
Tpo=25°C, Vg (S HERE ) = (V+) - (GND) =5V, Vou = (GND) ( BRIERA UL )

2K MR | mAME mmE Rl B
RFHE
Vos YNCS LN Vg = 1.8V fil 5V 2 +0.4 2l mv
Vos BN LU Vg =18V H 5V, 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 FAS I Vg = 1.8V M 5V , TTH , {IK4H 26 35
I P Xgoyészle];g , B, R, Ta= - 50 HA
PSRR ;%QU: V=18V E 5V, Ta= - 40°C & +125°C 70 80 dB
W\ B R
lg R L Vow = Vg/2 5 oA
los IR R Vewm = Vg2 1 oA
WMABE
Cip MR , Z5 Vewm = Vg/2 2 oF
Cic EINHZY | S Vem = Vs/2 pF
NG YRR
VeM-Range | FoAE LT S Vg =18V M5V, Ta= -40°C % +125°C (GND) (V+) v
CMRR | stpuimhitt ey (GNP <Vou (V1) Ta = =407 % 60 65 a8
CMRR | thictilL Vs Loy (ONDY<Vou= (V) Ta= ~40°C 50 60 dB
FI
Avb KIETENHIEBK 50 200 VimV
W
Vou GND 1 L R 1 Isink = 4mA |, Tp =25°C 150 200 mvV
VoL GND i1 L 2 lsink = 4MA | Ta = - 40°C % +125°C 3000 mv
Ik TR R R VeuLup = (V+) , Ta=25°C 100 pA
Isc e LR Vg =5V, A 60 100 mA

8 TR KRR 15 Copyright © 2023 Texas Instruments Incorporated
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5.8 ket |, 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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5.9 A RHE , 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
5.10 FFiedE , 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 ( B HIFEAE ) = (V+) - (GND)=5V , Veu=Vs/2, C_ = 15pF ( RIER AU )
8 WAEM BME O ARE  BXME| B
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 LR (Rp = 2.5KQ)
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5.11 FES5HE , LM339LV-Q1
Tpo=25°C, Vg (S HERE ) = (V+) - (GND) =5V, Vou = (GND) ( BRIERA UL )

2K MR | mAME mmE Rl B
RFHE
Vos NGNS Vg = 1.8V fil 5V 2 +0.4 2| mv
Vos NS HE Vg =18V H 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
HJR
la oy PO v ev sy, s, feindy 25 3
I WAt (AR (Vs =1.8V RISV, RHE, (T, Ta= - o HA

%) 40°C % +125°C
PSRR HLJEAT ) L V=18V £ 5V, Ta= - 40°C & +125°C 70 80 dB
BN E IR
I LN RN Vem = Vs/2 5 PA
los N R IR Vem = Vsi2 1 pA
WABE
Cip EIPNG RSO Y Vem = Vs/2 2 oF
Cic FAHE oA Vem = Vs/2 3 oF
WA BETEE
VeM-Range | FLA5E VT Vg=1.8V M5V, Ta= -40°C & +125°C (GND) (V+) \Y
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
b
VoL (GND) 1) R 42 i Isink = 4mA , Tp =25°C 150 200 mV
VoL (GND) 1 HLJE #5115 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
12 TR KRR 15 Copyright © 2023 Texas Instruments Incorporated
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5.12 FFR4FE , 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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5.13 s BUKFE

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

W) .
40 36
38 | No Load, Output High
z 36 T 34
2 34 =
o 32 g 32
C C
iz o -
éT_J 26 g_"D 28 A
= 24 = //
g 2 £ 26 =
> 20 S
(&] (@]
> 18 o > 24 //
g | — 125°C S =
g 16 — 85°C g =~ — 5V
a 14 — oo %) = —_
25°C 22 ZZ 3.3V
12 — -40°C |~ —18v
10 20
1.5 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)
B 5-1. FRIR A5 FEVR B R I G 2R B 5-2. R SEERXR
40 40
38 38
< 36 < 36
= 34 2 34 —
‘é’ 32 “g’ 32
s 30 s 30F
5 28— 5 28
o 26 o 26
T 24 T 24
g 22 g 22
3 20 3 20
z 18 — 125°C z 18 — 125°C
Z 1 e 3 1 S
— .\, — 25°C _ — 25°C
o] Vs=18V A 1o || Vs=33V — 0e
10 | | 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)
K 5-3. I R SMABKRFIRE |, 1.8V Kl 5-4. BJF R SN BERFIRR , 3.3V
40
a8 1000 %
<<
2 34— 100 _
T 32 g =
j ~ i
g 30— =
o / 5 7
S 26 4 a3 7
= 24 2 1
c — ©
g 2 /1 @ =
3 20 2 o 7
> 18 £ ’ 7
= — 125°C =
3 12 Soa 0.01 / vs=3y
| — 950 ==l vy=Vg2
Vez=5V ‘ : : : : : : IN
i — 400 E——————
ol—L 1 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. IR VISR BERER |, 5V & 5-6. TR E i S K R KRR
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5.13 JRRIRHE (42)

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

10 10
g 1 ”[ g 1 /
o 77 o Z
z Z/7 z 7
(O] B 7z (0] //
o o
= A - o~
S 100m 0 S 100m =
£ £
S - 2 -
5 i — 125°C E Sozc — 125G
S 10m —— 85°C S 10m —— 85°C
o — 25°C o — 25°C
— -40°C — -40°C
. [T . [T
100p im 10m 100m 100p im 10m 100m
Output Sinking Current (A) Output Sinking Current (A)
B 5-7. BB SR HAEERKKR |, 1.8V & 5-8. s EmA SR HAERKXR , 3.3V
10 = 130 I
Fre 120 — 5V
<é’. 110 —— — 3.3V
S 9y = 100 — — 1.8
= 1 € 1
o S 9o —
z 7 = —
& Z 3 8
o Z =
S 100m Z g I B
s S 60 -
2 5 50 —]
E — lwe ‘J{:;, 40
5 10m —— 85°
o — 25 g %
— _4OOC (,—) 20
[T "
im 0
100p im 10m 100m 40 25 -10 5 20 35 50 65 80 95 110 125
Output Sinking Current (A) Temperature (°C)
B 5-9. s E R SR HBEERRR , 5V & 5-10. FEBREHRREEE KRR
1k 1k
[ Vs =5V [ Vs =5V
_. 100 __ 100
3 2
£ g
2 5 P
i s
10 — 125°C 10 — 125°C
—— 85°C —— 85°C
— 25°C — 25°C
— -40°C — -40°C
L2 I L I
10p 100p in 10n 10p 100p in 10n
Output Capacittive Load (F) Output Capacittive Load (F)
B 5-11. hFABASAEARARRER Bl 5-12. FRER A 55 % AR R
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5.13 JRRIRHE (42)

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

W)
700 ‘ ‘ 700
_. 650 Vg=1.8V {— -40°C _. 650 Vs =1.8V | — -40°C
£ 600 — 25°C 2 0N — 25°C
= — 85°C < — 85°C
3 550 — 125G o 950 — 125°C
o 500 T 500 |-\
= 450 N 2 450 N
- N \\\ - \\\
g 300 N g 300
= 250 \ = 250
2 200 S § 200 S
© ~3 ©
g 150 A g 150 X
Q TR aQ T —
£ 100 2 100
50 50
0 0
567810 20 304050 70 100 200 300 500 1000 567810 20 30 4050 70 100 200 300 500 1000
Input Overdrive (mV) Input Overdrive (mV)
B 5-13. £ 3EEIR , NRFEFEIERT , 1.8V Bl 5-14. f£3B3E1R , MEFAEFEIRBF, 1.8V
700 700
- 650 Vg=3.3V|— ;ESCC - 650 Vg=3.3V |— ;éog
c — c —
H ggg —— 25°C < 228 — 85°C
3 — -40°C 2 — 125°C
> 500 T 500
= o
< 450 N S 450
N H
£ 400 \:\ 3 400
3 350 77&\ 3 350
2 300 3 300
c 250 c 250
i) A i)
= 200 S = 200
g 150 e g 150 —
g 100 == _— £ 10 —
50 50
0 0
567810 20 304050 70 100 200 300 500 1000 567810 20 30 4050 70 100 200 300 500 1000
Input Overdrive (mV) Input Overdrive (mV)
&l 5-15. fERE3ER , NRHEFRIREF , 3.3V & 5-16. fERE3ER , \REFRIFEF , 3.3V
700 " 700
- 650 Vg=5V {— -245%0 - 650 Vg=5V |— -2%(1‘;;0
c — c S —
fu =5l | 2 UK —
S — 125°C =) \N — 1257
> 500 T 500 AN
- = AN
5, 450 3 450 NN
T 400 3 400
= 350 [N = 350 NN
§ 300 |- \\\ § 300 \\\
c 250 N c 250 \\
S S AN
= 200 = 200
o) (=) -
c 150 s 150
g 100 RS — £ 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. {38388 , NwisE PFEMRRF , 5V & 5-18. f£4BER , MEBFERBET, 5V
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TA =25°C. VS =5V, RPULLUP = 2.5k, C|_ = 15pF\ VCM = GND. VUNDERDRIVE =100mV H VOVERDRIVE =100mV ( 5%5”5% b
B ) .
2 ‘ ‘ 2 —
16| Ta=125°C 16| Ta=125°C
— 12 — 12
£ 7 z
g 0.8 » - g 0.8 ——
g 04 g 04 7 ]
S 7 S o
5 V4 B |/ i
£ 04 £ 04
o S} |
5 -08H — Unit1 5 -0.8 — Unit 1 |
5_12j—umtz g, — Unit2 [
“l| — unit3 : — Unit3 ]
1.6 — Unit4 16 —— Unit4 | ]
2 1 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)
& 5-19. 125°C R RIARESBMABERKRR , 1.8V &l 5-20. 125°C FHRARESHMABERRRER , 5V
2 2 —
16| Ta=25°C 16 Ta=25C
— 12 — 12
> >
E o8 E o8
& 0.4 & 0.4 2
o] . @ . B
S ———— S 7 \l’
o X I iy g X
[} N 1) / \
£ 04 £ 04 va \
o )
*g 0.8 f{ — unit 1 ‘é 0.8 — unit1
£ [| — Unit2 £ .| — unit2
T2H — Unit3 Y2 Ml — Unita
A46H— Unit4 16H— Unit4
2 ‘ ‘ 2 I I
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)
K 5-21. 25°C IR FBRESMABERRRE , 1.8V &l 5-22. 25°C BY R AR ESMABERKMKER , 5V
2 T T 2 T T
16 Ta=-40°C 16| Ta=-40°C
= 12 — 12
) S
% 08 % 08 o
2 04 _— g 04— Y
= V4 = / V
[0} _/\ 3
% -0.4 £ 04 \
i B I
A2 M — Gnit3 T2 — Unit3
16 H— Unit4 16— Unit4
) ‘ ‘ D) \ \
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)
K& 5-23. -40°C I RIFHEESMABERKRR , 1.8V & 5-24. -40°C R RFERESMABERNRR , 5V
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5.13 JRRIRHE (42)

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

B ) .
2 ———— 2 ————
| Ta=125°C | Ta=125°C
Y81 Vinovs 181 Vin-aND
- 12 — 12
> >
E os £ os
(0] — [0
g 04 & 04 —
S S
> 0 > 0
o] 3 —
£ 04 £ -04
o) o)
g 08 — Unit1 g 08 — Unit1
£ 40 — Unit2 £ 40 — Unit2
— Unit3 — Unit3
-1.6 — Unit 4 -1.6 — Unit 4
2 l l l 2 l l l
15 2 25 3 35 4 45 5 55 15 2 25 3 35 4 45 5 55
Supply Voltage (V) Supply Voltage (V)
B 5-25. 125°C B R IAH RS BIRRERIRER |, VINSV+ & 5-26. 125°C B R HE S BIRHEERKRER , VIN=OV
2 —r— 2
[~ T, = 25°C —_ Unit1 [ Ta=-40°C _ Un?t1
[l VAV — Unit2 181 Vin=GND — Unit2
—~ 1.2 — Unit 3 12 — Unit3
S — Unit4 S — Unit4
E os E o8
[0 [0
g 04 g 04
S s
> 0 > 0
D kol | =—
£ 04— £ -04
le) o
5 -0.8 5 -0.8
o Q.
c =
= 12 = 12
16 -1.6
2 2
15 2 25 3 35 4 45 5 55 15 2 25 3 35 4 45 5 55
Supply Voltage (V) Supply Voltage (V)
A 5-27. 25°C W RPAHE S BIFRIRFIMRR |, VIN=V+ A 5-28. 25°C R RS IR R RIIRR |, VIN=0V
2 T T T 2 T T T
[~ Ta=-40°C [~ Ta=-40°C — Unitt
YOE Vinove 6L vin-aND — Unit2
~ 12 ~ 12 — Unit3
S S — Unit4
E o8 = T~ £ o8
(0] ()
g 04 = g 04
S S
> 0 > 0 =
B B -
£ -04 £ -04
o - = o
3 08 — Unit1 3 08
= a2 — Unit2 < 42
— Unit3
1.6 — Unit4 -1.6
2 I 2
15 2 25 3 35 4 45 5 55 1.5 2 25 3 35 4 45 5 55
Supply Voltage (V) Supply Voltage (V)
K& 5-29. -40°C W RiFHEE S BEJRBEERKRR , VINSV+ K 5-30. -40°C IR E 5 EIRREERKIRER , VIN=0V
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6 40 B
6.1 HEd

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 RAEA TN PRERN ATV o P b o 7 v B mT s R At AE - FEUR DK H 30 )
REFAE AR, RGP A AT UL BB, A& R 8™ R

6.2 ZhRETTHE A

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
6.3 R B

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 -

6.4 ZRAFTIREAE R
6.4.1 FriR% &

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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6.4.2 FHE LI (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
RS LI, 22 SEIR IS, ERAs R Se  Z2 0  AHPRES (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 / /z

& 6-1. BB it

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 .
6.4.3 BN

6.4.3.1 ZLE=ZH A

LV 5% N\ HETEE A GND - 100mV #] (V+) + 100mV. ZHANEIE (Vip) 7T B _EIR VT A O AF A
o 4% S R BT V+ BT GND I, begeii AN 2 AR AT B % o

6.4.3.2 ZHA

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
r L, AN R R L RE .

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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6.4.3.3 B R

¥ 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

6.4.4 ESD {77

LV RAVEFTE 51 1 LA T A3 ESD £47 E#%. S ARIIT e A5 2] GND 2 (8 EE 1) “ ik e
Ar” A ESD A7, PR SO VR 5] B B Y s S (V). SRR TN A | (B R | Sk e bRk 5 A7
FAZ RARBHAT (5 SCR 244Ul ) , WA AR TFAN A IRFEAH A B 8 LRI E . M NG B V+ i ESD 4
£ o

TFI 4 AR e B F0 4R S A0 GND 2 8] ESD 467, LA rEmbhi B e T V+ , BN 5.5V, M H w3
V+ 5% ESD 4.

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
AL S B AR T B AS HIR . FLIRS PRI ZE 10mA B DL R o 1% 5 156 He B AT DL A& AT AT Fi BEL 4 N 40 T 28 Bl R 4% 1) — 3468
7%

TI A Fe ESD #ALMERE | W N sl H 7 1E 5 1847 #A R AT RE B L s RAUE (., WIS 2478 AN e AL — A% .
6.4.5 RMEH KA

WERAE FIEIE |, 278N EREE . BT EERSME mARASHEE | BN B EEEE —REeS
W IR |, o ge kol HL B Y R G R A . U N i 3 1 B Ak TS S N H R YO Y IR A D
50mV Z5> R AR T A s s . Bt AT DA — AN SR | TR — AN NS R B S e,
B V+ (R BN E S V+ 5B A )

6.4.6 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, B RO INAMBIRG . ES Ty 7.1.2,
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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 .

71 MNRER

711 EARR LB E L

7.1.1.1 2&/F

FEAR A Al — N N E RN L (ViN) 55— N E 3L L (Veer) BEATHCRE. 2 R EH) B 7-1 75491

o R VN NF VREF , D% H FE (Vo) R A (MoL)- PN VN KT VREF , T % Y PR (Vo) RIB
HSF (Vo). # 7-1 545 Vit ok fh. AR HmANGI , BIn) s g .

x 71. I &
WK o
IN+ > IN- & (Von)
IN+ = IN- HHSE ( $15h - BB )
IN+ < IN- & (Vo)

7.1.1.2 fE7BGER

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
FEL- B R T R e AR AR AE AR W REAN A o SXAE BT 7-1 HBIRON tom A tone AR ER R 3 A A b AT

Ho

VReF + 200mV A Vi

Input g v
' IN
VREF + 100MV --soeeseeeseeasenaneeny Vo (+200mv) Output
VIN \‘/ i

; GND
Y.
VREF A VREF c

VREF - 100mV N
Vo (-200mv)
Y VREF - 200mV
€ Ty P €t >
VoH /
- 80%
Output
VoL P
...’i tR i(...
B 7-1. LR P A
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7.1.1.3 ZHHEE

UK HL R Vop Al H 2 v HL S IR A N FUS (T AS A i AN -V ) o i B 71 R BB IR R
100mV, S BXHE ML IEIEIR (ty). UK B | (RRRHERER |, JEHAE < 100mV . Qg i AR R RN
BRRZ, VA TR AT RE R AL B R T

EFHRF A (t) AR BRI T (t) & AR BT 20% A1 80% T HA I i
74.2 B
TSR 22 230\ I 230 L3 0 S R T, SR 2 e S 8 T S 2 E IR o5 07 A T MRS 1)
Bt LI S SR AT B SR T S B I 2
T L i DA T ke 1 A % )
@72ﬁTﬁLm%ﬁ@% PR = AR E Vs Vos A Viyst |
Vi F2 552 5 o P R (R A
© Vos £ Vine M Vi - 2 AE P B5R 8LFE . %P5 Viryy AR AT MG SRR 0, Lle 2 04 00 7 1225 42

* Vhysr /& B 7E R LB o W (R Bk (R i ( sb e 1) o

< < - <
< < <

A
A
Y
A

A
Y
A
Y
A 4
Y

! ! !

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

F 7-2. IBHEAE 3 B 2R

HEZMXEE , ESEMNETFM SBOA219 “BA/A AR IR LSS g ” .
7.1.2.1 AFBEHIDEENT R IG5 #
BA IR RSB S AH EL i 28 5 AN DAL B8 B LS. (Vo) NFEMER) = B BHAS M | & 7-3 iz

+Vce
+5V

Ry
; % ]
T™Q 10 kQ 5V >— >
ViN ©
>—o Vo Vo A \
Va Va2 Vat
A%
R

ov >«
167V 333V
3
Ra 1MQ
1MQ

& 7-3. R IRHIRE K AR E

B 1 g v FELP MR P I O S5 28 R BB 28 I ] 7-3 B THVER , St v P, N5 R Rpy 5 R3 &
Bk Rpy M2/ R3 /M 10 fi%.
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Vo High Vo Low
+Vce +Vce
R4 R3* R4
Va1 Va2
Ro Ro R3

*R3=R3+Rpu

B 7-4. 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 B 1% , K 7-4 fiix.

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)

7.1.2.2 REEH I EERIFER A H Bt
HATIR i T BE (4 [F)AH BU A 75— 00 FRL BEL 45 90 24 A0 S AH i N\ 3 4 P IS B E (Vier) » T 7-5 Fi.

+Vce
+5V

Rpu 5V > <

—<

VREF 2.5 V O———
Vo Vo Y A
Vin Ving VINg
ovVio—e
1.675V 3325V
VIN

& 7-5. B IR RE R FAHEE

7-6 RN T HrH o AR RSP S R B A S . BRSO PR MNE R Rey 5 R2
22)i5 8 Rpy MNZE/BE R2 /N 10 £%.
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Vo High Vo Low
+Vee +VIN1
*Ro R4
Va = VREF Va = VRer
R4 R2

*Ro =Rz + Rpy

ViNz2 —

B 7-6. [FIAHAC B FH A% R 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, =V, —

IN cc X R2 ©)
HEZMHKRMERE , EZSRNHTF M SNOA997 “ HA IR Thfe i [ AH LA #% H i ” 1 SBOA313 “ A AF IR ThREM [F]
LA S
7.2 BN
7.21 HFOHRES
T 1 Pe e g s F A R R A R . B 7-7 BoR T /MR E B rE . S o BB R —
A, W P e T B R

I i :
10 MQ < ! Low when V|N > VTH4 H
'

! 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! |

& 7-7. & O AR
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7.21.1 #iH-ER

DO 27 I 1B X0 R 7 -

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

o MEINESET 2.2V KA EER (R HB TR )

o ERE TN A R

o H—A 3.3V HEAt R

7.2.1.2 JEL R AR

WK 7-7 s B . K Voo ERF] 3.3V MR, HK Vee #:H. f# R1. R2 A1 R3 HFHZES A 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 7-8 Bl

7.2.1.3 W/H 46

ViN

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

out

N

\4

\ 4

B 7-8. WO L4 R

WEZMAERE | SN TN SBOA221 “& L LA as %" .
7.2.2 FiREY 5
7 PR B AT A AR A B 3 2 v B 28 4 W s i e

R4
100 kQ

A\

C1 — 1 g .
100 pF v
| | MY 3 ’ \ ’ \
—_ H —O OUT 0
- «—2—p
R1 R3
100KkQ | v, 100 kQ
Vec O—\\W AN
R2
100 kQ
& 7-9. kIR A
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7.2.2.1 #i-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.

7.2.2.2 14T
PRV L LA AT R g . DA AR AE T RSB A EAIE 2

A
+Vee = = -
-~ il t Ve
Ver Vi 2=
v } 2 Vi
A2 < < ~ 3
~ ~
t=20 5
1
— T e
—_—
time

B 7-10. J7 R 2% P BAE

HEHIEE K 7-9 i oy E T XRIRARA (Vo) KT FARIA (Va). RE Cq il Ry 78, U 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) 9)

7.2.2.3 26

B 7-11 SR 1A DA JeHE I R s 07 B A5 2R
M R1 =R2=R3=R4=1OOKQ

+ Cy=100pF , C, = 20pF

* V+=5V,V- =GND

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

£
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6
Vour
° |
v 4
4 a&
S 3 | 1/\ \
'_
3 - / \
=
7 "/ %
1
0 Ve
-1
0 10 20 30 40 50
TIME (us)
B 7-11. B RGwEa HHE
7.2.3 W1 ARk 58 AR A

A 7-12 TR G K — R AR, Sevr iR Bk o 98 L
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

B 7-12. W] PR K B A 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
.

7.2.4 JERTE [A] 4 Rl %

B 7-13 ATz L MRS B ) 5 v DA 5 O Bt Te) (D B4 b4 i 5 5, JRESR NGR [B1 2] 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

B 7-13. ZERT R [E) AR 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.

7.2.5 WERPHHRE
R AR E AR B TR . WA TREL | W LKV 2 e O e, DUR T OR'ing ThRg.
VLOGIC
RpuLLUP
Logic
Out
VLOGIC
B 7-14. B2 E PR Hs
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P 10k Q  HLFHLER far A\ fi B 25 N\ 2 B IR AP A — 2, DIER AT P R 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
Bic o

7.2.6 BREZERGH
+V
+V
C1

+VIN 100 pF RPuop W
[l Al
to D1 2 0

1N4148 to ty

D2
1N4148

& 7-15. RS R %

PREZIERG t A — M LK AR IR SR . AT MANEORE e 21 55— MERS @ IR . Ik, 7T DAAE A
RS 2 IR 4% R AL OFIT 5 T8 BE 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, S SRR ES . R Dy NHLESS Cop IRAPRETR AR , DUMEAERK P 85I AL AR e T
B LERs [ AR A A\ IR B AR T R AR

7.2.7 ARSZEIRG S
R3 ; Rpu
R4
100 kQ 50 kO 4.7kQ
R1
100 kQ VS
L SET O—AM\———+ *
"L RESET R
R2
100 kQ

& 7-16. e &L B RT5%

WIS ZWEIRG SR A PN T e RS . FEHER R Ry 71 Ry M4y &R & . Min®) SET i1 1 Bk 20k EL AR 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 DI 9 AR
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7.2.8 TEM A

R5
10 kQ

Ri=R2=(R5/2)

B 7-17. i A 5

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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7.2.9 Bk R

Jik b O] Fr R A TN A 0 — FPARAR BT XA ARG AT AN S AT I AR o 2% B AR I S AR
Bt Ry Al Cq [ RC M HESL | — AP UEHLE Vrer , ATERER VN (5 S HFIHRIE . FARM @ R2 BHi#%
LR Vrer R2 M1 R3 F T AR, B DRGSR T B RER DI o I 8] B0 £ A SIS PR AR R M A2 £ )
Wi 7 S [F1) 2 ) 5 A7 AL AT )

R PTE R |, R UCK Z BRI NRZ ( AVEERD ) #30, DURFRE S0 ARXIAR A AT 2
VRrer T3S FAZAL I HH B P 2R

Vpu

VREF
470 kQ ¥ 470 kQ 10M Q

Yy Y —
R1 R2 R3
+ Ut Output
VIN —>
O

C1

Rpu

0.01 pF

B 7-18. fikrFi) Fr s
D 127 B 10D G N 7 00

* RC ®HH ( Ry M Cq ) UAUCRF HAREUEEAR |, LORFFA RUIBE AL B fE -
* Ro M1 Ryg IR AT B T-38E o R (B th U146t o

7-19 SR T BEEEZL AL 9600 PR EHEAE S I -

1.8V

= N T N fimn /mn ] 1 (|
" \ / /A /\
\ I/ \ L/ \_/ /
1oV - A~ N \ N \d v Ay \—
4:0 V.
VOUT
0.0V
1.61 V-
VRer T — L —
T ~N—T T
1.58 V-
0.0 200.0u 400.0u 600.0 u 800.0u
Time

B 7-19. k) SR

7.3 BRI RN

HI A AR DU A iy E AR 1 b 222 55 B iU 2 DARIT L R R AR IR MR A A DL R IRV EOREL L. A Ve
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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 ©)
@ ©)

LM339LVQDRQ1 Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LM339LVQD
LM339LVQDRQ1.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LM339LVQD
LM339LVQDYYRQ1 Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LM339LVQ

(DYY) | 14
LM339LVQDYYRQ1.A Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LM339LVQ
(DYY) | 14
LM339LVQPWRQ1 Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 L339LVQ
LM339LVQPWRQ1.A Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 L339LVQ
LM393LVQDDFRQ1 Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2H4FQ
LM393LVQDDFRQ1.A Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2H4FQ
LM393LVQDGKRQ1 Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 IHTQ
LM393LVQDGKRQ1.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 IHTQ

LM393LVQDRQ1 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 393LVQ
LM393LVQDRQ1.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 393LVQ
LM393LVQPWRQ1 Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LM393Q
LM393LVQPWRQ1.A Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LM393Q
LM393LVWDSGRQ1 Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 2T2H

LM393LVWDSGRQ1.A Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 2T2H
TL331LVQDBVRQ1 Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T33Q
TL331LVQDBVRQ1.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T33Q
TL391LVQDBVRQ1 Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T39Q
TL391LVQDBVRQ1.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T39Q

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

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

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

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

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

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF LM339LV-Q1, LM393LV-Q1, TL331LV-Q1, TL391LV-Q1:
o Catalog : LM339LV, LM393LV, TL331LV, TL391LV

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
IR T
& © o|( Bo 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)
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 12.4 525 | 3.35 | 1.25 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
LM393LVWDSGRQ1 WSON DSG 8 3000 180.0 8.4 2.2 2.2 1.2 4.0 8.0 Q2
TL331LVQDBVRQ1 SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TL391LVQDBVRQ1 SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
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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 353.0 353.0 32.0
LM339LVQDYYRQ1 SOT-23-THIN DYY 14 3000 336.6 336.6 31.8
LM339LVQPWRQ1 TSSOP PwW 14 2000 353.0 353.0 32.0
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 353.0 353.0 32.0
LM393LVQPWRQ1 TSSOP PwW 8 2000 353.0 353.0 32.0
LM393LVWDSGRQ1 WSON DSG 8 3000 213.0 191.0 35.0
TL331LVQDBVRQ1 SOT-23 DBV 5 3000 210.0 185.0 35.0
TL391LVQDBVRQ1 SOT-23 DBV 5 3000 210.0 185.0 35.0
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DO014A

SMALL OUTLINE INTEGRATED CIRCUIT
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PIN 1 ID 01[Cl~
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¥ 8 0.51 T |
14X o
4.0 0.31 L
8] 3.8 |4 [0.2500 [c|AB] —=1.75 MAX

e —

NOTE 4
e |
/i Ny
Ny . T
— 0.25
/\* SEE DETAIL A 0.13 e -
0.25

GAGE PLANE

o"-aa"&—1

_—

DETAIL A
TYPICAL

4220718/A 09/2016

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.

(G20 w N
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EXAMPLE BOARD LAYOUT

DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

14X (1.55) SYMM
11
] [
14X (0.6) ] l::j l::j
e )
12X (1.27) ‘ ‘ MM
¢

-
—

e ey

LAND PATTERN EXAMPLE
SCALE:8X

SOLDER MASK
SOLDER MASK METAL UNDER
OPENING METAL SOLDER MASK‘\ i OPENING

(F N = \
‘ \
| |
— ==
JL 0.07 MAX JL* 0.07 MIN
ALL AROUND ALL AROUND

NON SOLDER MASK
DEFINED

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220718/A 09/2016

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
DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

i
~

SYMM

o

14X (1.55) ﬁ SYMM
i ¢
|
|
|
|
|
!
|
|
|
|
|
|
|

IR0

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:8X

4220718/A 09/2016

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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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
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NOTES: (continued)

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

INSTRUMENTS
www.ti.com




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.
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT
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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.
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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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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

INSTRUMENTS
www.ti.com



PACKAGE OUTLINE
DSG0008B WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

A

IO.l MIN

(0.05) JJ[F

PIN 1 INDEX AREA—F

2.1 SECTION A-A
19 TYPICAL
0.3
0.2
0.4
0.2
ALTERNATIVE TERMINAL SHAPE
? TYPICAL
0.8 MAX
A N O e Y e e O AN |
0.05 J‘
0.00
THEREKA(XSEEB = 0.9%0.1 = — ﬁ (0.2) TYP

I
[&)]

milhl

9

I

SN
| oosl 3\
|

L[]

[
% 1
=
o
+
o
[5
71 71 1 1

gx 9-3

0.2
PIN 11D gx 0-4

0.2 0.1® |C|A|B
i 0.0509) ﬁ

4222124/E 05/2020

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
DSG0008B WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

~—(0.9) — (@0.2) VIA

8X (0.5)
1
OO
8X (0.25) -
SYMM 9

TYP
=
b Lo
("]
1
|

6X (0.5)
oo L ) | .
4
|
R0.05) TYP SYMM
\ (2.9)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE:20X
0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND
EXPOSED LETTToC EXPOSED
METAL " METAL
SOLDER MASK/ METAL METAL UNDERJ \—SOLDER MASK
OPENING SOLDER MASK OPENING
NON SOLDER MASK
DEFINED SOEDEEE%\‘ II\E/ISSK
(PREFERRED)

SOLDER MASK DETAILS

4222124/E 05/2020

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
DSG0008B 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

4222124/E 05/2020

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.
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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.
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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
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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.
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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
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.

INSTRUMENTS
www.ti.com




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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PACKAGE OUTLINE

DYY0014A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE
3.36
3.16 SEATING PLANE
ZQIELINDEX E
o / ]
12X|0.5
T — ———7
——
43 ox
v, L 1 3]
[ ] .
1|  E— ——— oo
8 4X0°- 15 i
1ax 03 v 1.1 MAX
8] 241 | 0.11
19 [#[01@[c|a]8]
s /\&4x4°-15°
[ F )
“ L

! 02 ryp
; E%o.os
T X SEE DETAIL A

0.25 B
GAUGE PLANE
/ {
oot Lo;
DETAIL A '
TYP

4224643/D 07/2024

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

o>
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EXAMPLE BOARD LAYOUT
DYYO0014A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE

14X (1.05)
f

14X (0.3) 4

12X (0.5)
(R0.05) TYP
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X
SOLDER MASK METAL UNDER

OPENING SOLDER MASK SOLDER MASK
_— METAL / OPENING
C_ (—
{ )

—_——_——— e ——

NON- SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4224643/D 07/2024

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.

3 Texas
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EXAMPLE STENCIL DESIGN
DYY0014A SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

14X (1.05) ﬁ ¢
+
I
o )

12X (0.5)

(R0.05) TYP

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

4224643/D 07/2024

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.

3 Texas
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