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D, DGK $%
8 5| soIC , 8 Bl VSSOP
TLV2313 T E

O
OUT_A 1 8 V+
—IN_A 2 7 OUT_ B
+IN_A 3 6 -IN_B
V- 4 5 +IN_B
Not to scale
S|BIThEE : TLV2313
Gl
DGK 1/0 BiEA
B D (SOIC) (VSSOP)
V- 4 4 — R ( &IK)
V+ 8 8 — FBER (&S )
OUT A 1 1 ) Wi, B8 A
OouT B 7 7 ) Wi, BEB
—IN A 2 2 I RARWMA , BEA
+IN A 3 3 I FEE@A , BE A
—-INB 6 6 I RA@MA , BEB
+IN B 5 5 I FEE@mA , BiEB
4 Copyright © 2016-2017, Texas Instruments Incorporated
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PW %
14 5| TSSOP
TLV4313 T E

@)
OUT_A 1 14 ouT_D
-IN_A 2 13 -IN_D
+IN_A 3 12 +IN_D
V+ 4 11 V-
+IN_B 5 10 +IN_C
-IN_B 6 9 -IN_C
OUT B 7 8 OUT C
Not to scale
5|RIThEE : TLV4313
5|
110 i

EZ# PW (TSSOP) bk

V- 11 — R (&)

V+ 4 — FHR (&S )

OUT A 1 0 md, EEA

OouT B 7 0 W, BEB

ouTC 8 o] Wi, BEC

OuUT D 14 0 W, BED

—-IN A 2 I RAMA , BE A

+IN A 3 I FEfBA , BE A

—-INB 6 I RA@MA , BEB

+IN B 5 I FEIfAH#A , BE B

-INC 9 I RAEMmA , BEC

+INC 10 I FMEBMA , BEC

—-IND 13 I RA@WMA , BED

+IN D 12 I FEm@A , BE D
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7 B

7.1 #@NERAFEE
EERBREESEANS (KRIESHHE ) O

&/ME BX{E By
e EE;J,? BE 7 \Y;
EEHARA (V-) - (0.5) (V+) + 0.5 Y,
7 EERAKFO -10 10 mA
mHER® =5
ITHERE , Ta -40 150 °C
BE &80T 150 °C
WIERE | Tag -65 150 °C

(1) BIABHESRAEET ARG ER SN BRFER KA RAR, XEFHHERXBRERSTHNOTEE , XAFRREFMHEXLE

FUTUREBETRHAUANEMAEMRA TEBEEZT, KNELTENRATFESG T T MBS HFHN TR,
(2) WMASIHHE—REHHNZLRH, ZEBEL LR 0.5V HWHAAESHBERLFRFE 10mA REED,
(3) XiEEE , BN —MNEKE.
7.2 ESD #iEE
& By
v T AR EER (HBM) , 4 ANSI/ESDA/JEDEC JS-001() +4000 v
esp) P F @B EH4EE (CDM) , F4 JEDEC M58 JESD22-C101@ +1000

(1) JEDEC X#4 JEP155 #§H : 500V HBM B EEBFEAR# ESD BHEIRBE T T &%,
(2) JEDEC 3% JEP157 i : 250V CDM R EERSTE#R/HE ESD HFIRB T RE 4,
7.3 BUETHRHE
EEHABXEESENNE (BRIESEHHA )

B/ME BKRE By
Vs BRBEE 1.8 55 Y,
Ta FERESTE —-40 125 °C
6 Copyright © 2016-2017, Texas Instruments Incorporated
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7.4 HHREEER : TLV313

TLV313
migiR @ DCK (SC70) By
5 5|
RoJa SEIEHRME 281.4 °C/W
Roscitop) LENF (L ) HPE 91.6 °CIW
Ross SEBERRARME 59.6 °C/W
T HLEMEBRHUESH 1.5 °C/W
VB HLEBERRBLESH 58.8 °C/W
Roacbot) H£BHE (K ) A TEHA °C/W
(1) BXEENFRIENRNESEE , BSRANARE (ES4H IC HERER) .
7.5 FAMEEFEER : TLV2313
TLV2313
AR D (SOIC) DGK (VSSOP) By
8 5|k 8 5|k
RoJa SRIRFEHRME 138.4 191.2 °C/W
Rojc(top) SE:HF (TSP ) HMHE 89.5 61.9 °C/W
Ros 4 FE s AR 78.6 111.9 °C/W
AL H£EMBHASH 29.9 51 °CIW
VA S£EHERIRBTESH 78.1 110.2 °CIW
Ro3c(oon) GENE (KE ) RE TER TER °C/W
(1) BXRESNFRIENNEZEE , BSRAMNRARE (K24 IC HERER) .
7.6 MMREEER : TLV4313
TLV4313
migiR @ PW (TSSOP) By
14 5| B
RoJa HRINFEHRMAE 121.0 °C/W
Roscitop) LEHE (TR ) ApE 49.4 °C/W
Ros SEBERARMA 62.8 °C/W
Vit HLEMHHAESE 5.9 °C/W
Vi HLEERRBESHK 62.2 °C/W
Rosc(bot) HEHE (K ) A TEA °C/W

(1) BXESANFMAERNESES  ESAMARE (FS4EMI1C HERBIER) o
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7.7 BSHEMH 5.5V
To=25°C, R, =10kQ (E#EE Vs/2) , BEVey=Vour=Vs/2 (BREZAHE ) O

B8 \ Wit | ®ME  mBE  BAME| ¥4
KRiBBE
Vos WMAKRBBE 0.75 3 mvV
dVog/dT WMARBBESBEERNAR T =—-40°C E 125°C 2 uv/°eC
PSRR BRI L 74 90 dB
WABETE
Vewm HEBEEE THRERE , BEIBRE A (V-)-0.2 (V+)+0.2 \%
CMRR —— (V-) = 0.2V < Ve < (V+) — 1.3V 85 dB
Vem =-0.2V E 5.7V 64 80 dB
MAREBR
Ig MAREBR *1 pA
los MAKXEBER £1 pA
g
MABERFE (IBIEE ) =0.1Hz & 10Hz 6 WWpp
. A e R B f=10kHz 22 nVAHz
f = 1kHz 26 nV/VHz
in HABRBRERE f=1kHz 5 fANHz
BWABRA
EHBE 1 pF
e a8 5 F
= p
FrEr
gi)i\ggo\lig< (V+) - 0.05vV 104 dB
Aot TR 0.3V < Vo < (V4) — 0.3V
R, = 2k 100 110 dB
HHE Vg=5V,G=1 65 °

(1) BRIFEBNER , BNEFAK LIRS TROSKEE 25°C TEHE 100% £F=RN . IARBEBETFHENSIT DWW

8 Copyright © 2016-2017, Texas Instruments Incorporated
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EBS4$M : 5.5V (continued)
To=25°C, R =10kQ (EEE Vs/2) , BVey=Vour=Vs/2 (BRIESHHA ) D

B} \ Wikt | ®miME  mBE  BAE| 24
SR BT
GBW BEHRR Vs =5V, C_ = 10pF 1 MHz
SR EEE Vg=5V,G=1 0.5 Vius
ts BIATE BEXZ 0.01%,Vs=5V,2VHER,G=1 6 us
S EAR S B A Vg =5V, V) x 25 > Vg 3 us
Lo
. _ R_ = 100kQ®@ 5 20 mv
Vo 83 F R IRENAY B 1 4 1R 1R
R, = 2kQ® 75 100 mv
Isc ERER +15 mA
Ro FFER BT 2300 Q
R
Vs HE B ESE A 1.8 (x0.9) 5.5 (¢2.75) Y
lo BINRARBHBSBER Ta=-40°C & 125°C, Vg =5V, Ig = 0mA 65 90 pA
U=k Vs=0V E 5V , IEF| 90% Io7kF 10 Hs

(2) HRUTAEMERE | REEFNR,

Copyright © 2016-2017, Texas Instruments Incorporated 9
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7.8 B 18V
Ta=25°C, R = 10kQ (E#EEVs/2) ,Vem=Vs. — 1.3V, B Vour=Vs/2 (RIEZHBHE ) O

B8 \ Wit | ®ME  mBE  BAME| ¥4
KRiBBE
Vos MAKFBEE 0.75 3 mv
dVos/dT MARBEBEESRERNXR Ta =—40°C E 125°C 2 uv/°eC
PSRR BRI L 74 90 dB
WAREBE
Vewm HEBHETE THAURE , S EREA (V-)-0.2 (V+)+0.2 \%
Vs-) — 0.2V <V, Vg+) — 1.3V 85 dB
CMRR  st#Emsitt Vs < Vou < (Vs®)
Vem =-0.2V Z 1.8V 73 dB
WAREBHR
Ig MAREBR *1 pA
los WMAKFBR +1 pA
g
MABERE (I£IEE ) =0.1Hz & 10Hz 6 WWpp
f=10kHz 22 nV/Hz
en MABERFERE
f = 1kHz 26 nviVHz
in MARRRERE f=1kHz 5 fANHzZ
WARE
EHHE 1 pF
Cin "
HiR 5 pF
i -
0.1V < Vg < (V+) = 0.1V, R, = 10kQ 110 dB
AoL FrEReR R
0.05V < Vg < (V+) — 0.05V , R, = 100kQ 110 dB

(1) BRIFZBNEH , BNEEAK LRFTROSHEE 25°C TET 100% £7=K0 . SRREETHEMSIT D

10 Copyright © 2016-2017, Texas Instruments Incorporated
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B4 : 1.8V (continued)

To=25°C, R, =10kQ (EEE Vs/2) ,Vem=Ver — 1.3V, B Vour=Vs /2 ( BRIEZHHHE )@

B} Wikt | ®miME  mBE  BAE| 24
SR BT
GBW BAB TN C, = 10pF 0.9 MHz
SR EiE® G=1 0.45 Vips
i
. _ R. = 100kQ® 5 mv
Vo X TR B ER HIRIR
R = 2kQ® 25 mv
lsc ERR R +6 mA
Ro FFERG R HT 2300 Q
(2) HARITMGHIEE ; REEFNH,
M © 2016-2017, Texas Instruments Incorporated 11
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KRBBEFED

KRABESHERERNXR (BRARREE)

CMRR #1 PSRR 5#iZEEKX R (RTI)

0.1Hz E 10Hz A BEERRE (5.5V)

WMABERSEILHZESMEEMNRR 1.8V, 5.5V)

AARENAHABRSBERBRR

TR R S MR AR X R

O ([ N(O|U |~ [W[IN|F

B KM R SR SR E R R R

=
o

WHBREEESHHBRANXR (SR)

=
[

IR EMERMAXR , G=1. -1, 10(1.8V)

=
N

MESHERIESL , FIHE (1.8V)

=
w

MESHERIESL , F# (5.5V)

[N
~

RESHEREL , FH8 (1.8V)

=
)]

RESHEREL , FH8 (5.5V)

Juny
[e]

TR

=
~

EMIRR IN+ S35 E <R

=
[ee]
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7.10 ERRV4EM

To=25°C,Vs=5V,R =10kQ (EEEVs/2) , BVeu=Vour=Vs/2 ( RIS EHHA )

140 ‘ ‘ 180 60
120 1< Gain Phase 58
N = 56
100 ¥ C,=10pF —| 135 g
T ————— 54
S| | £
g » N > £ 52
T : ° g .
c 60 - > 90 o 5 50
3 . \ / S 3 P
© 40 . a £ 48
NEAY : <
20 < 45 2
C_ =100 pF V O 44
: T 42
-20 0 40
1 10 100 1k 10k 100k 1M 10M 100M 15 2 25 3 3.5 4 45 5 55 6
Frequency (Hz) Supply Voltage (V)
1. FFFW BB SIMERHRXR 2 BABRKSHEEERNER
9 1500
8 1200
g7 _ —T |
= . g_ 600 [ —
£ g 300 —f
= g N
< o 0 ———— ¥ |
w— 4 > . )
5 S -300 l;
g3 £ 500
9]
a 2 -900 —
1 -1200
0 < 1 o ! « i « -1500
- ! S o — N 0 05 1 15 2 25 3 35 4 45 5 55
Offset Voltage (mV) Common-Mode Voltage (V)
BRE{Y | Vg=55V
3. R EHEFES T 4. KABESHEBHERNXR
120
og
=2 100 _
= .9 = . l
58 o ] |
& S
s 80 \7'\ E? Ly,
5 2 \\\ ™ 2 1
29 L TN +PSRR I
= N ™ (%)
& & 60 \ \‘\ Il 6
© > CMRR N TN z I }
i N A il 1NN
a 40 ]
=2 R £ . ' 1
52 AN sl 1l
ES 20 | HHH—HHHT—HH TN
ES -PSRR N TS
o N
0 W1 I : :
10 100 1k 10k 100k M Time (1 s/div)
Frequency (Hz)
5. CMRR #1 PSRR S#iRH KX F 6.0.1Hz E 10Hz A BERE
(MB|ARSE )

MR © 2016-2017, Texas Instruments Incorporated
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ALY TR
TA =25°C , VS =5V y RL = 10kQ ( ﬁ*&i VS /2 ) , E. VCM = VOUT = VS /2 ( %;F% ﬁiﬁ,ﬂﬂ )
1000 200
EERHES |
Vs=18V 150 len
¥ \ g s
< 100 = 100
E \\\\ “ § lgp /
8 SR 3 s0 o,
) Tttt L |l
z s 1%} /
& 10 o o ,_4/f
2 Vg=5.5V 3 |
> £
-50 los
1 -100
1 10 100 1k 10k 100k -50 -25 0 25 50 75 100 125
Frequency (Hz) Temperature (°C)
7. WA B ERF LR ESMER KRR 8. MAREBN X AERERERANXR
100k 6
5 |
@ _ Vg=55V
3 Vs=1.8V % 4 }
g g
g_ 10k —F ‘K,,, S 1 S O 1 I ;ﬁ 3 VS =18V
: >
3 N 22 l
g | ©
S NG 1
Vs=5.5V
1000 I 0
1 10 100 1k 10k 100k 1000 10k 100k ™
Frequency (Hz) Frequency (Hz)
R, = 10kQ C_ = 10pF
9. FFERH PR SME MM KR 10. R AW B ESMENEREERB KRR
3 40
— LURARN
2 — G=+10 VN
A N i
g 1 20
7 / @ G=+1VN
S0 +125°C | 4p50c - -40°C — e
S ke
> I o o
5 -1 =y
g \' l 4 NN
o} /
2 ——— G=-1VN Nh\
L= 2 L L]
0 5 10 15 20 10 100 1k 10k 100k ™ 10M  100M
Output Current (mA) Frequency (Hz)
Vg =1.8V
11 HHEERESAHERANXR 12. AR EBREMBEHRR
() (BB E)

14
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ALY TR
TA =25°C , VS =5V y RL = 10kQ ( ﬁ*&i VS /2 ) , E. VCM = VOUT = VS /2 ( %;F%ﬁiﬁ,ﬂﬂ )
T T ‘ ‘
CL=100pF | ‘ ] C,= 100 pF
Vin N
SN\ Na o Un
k) 2
z 2
& C.=10pF & C=10pF
S ) a S / 7
Time (1 ps/div)
Time (1 ps/div)
G =1VIV Vg =18V Vem = 0.5V G =1VIV Vg = 5.5V R, = 10kQ
R, = 10kQ
13. MES R I 5L 14. /M55 Ros e B2
(BB E) (BRAMBEBEE)
= a Voo =
§ / \‘ out § / v
c [ / ouT
g \ 3 4
. [ wt . T L
g \ g Vin \
2 2
Time (2.5 ps/div) Time (2.5 ps/div)
G =1VIV Vg =1.8V R, = 10kQ G =1VIV Vg = 5.5V R, = 10kQ
15. RS B ma 51 16. KI5 B ma 51
(H/MEBBEE) (FRABBEEE)
120
100 1 A
N A
= \ o 80
2 2
- : e
o) = /]
g / : il
g \ Vour ,/ o 40 I
%?/ 20 gt
— vy
| | 0
Time (125 ps/div) 10 100 1000 10000
Frequency (MHz)
Pre = —10dBm VsuppLy = 5V Vem = 2.5V
17. TR R 18. EMIRR IN+ 53 H KX R

MR © 2016-2017, Texas Instruments Incorporated
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8 i¥4M i%eA
8.1 #=E

TLVx313 RIIEERARBEMRMG , ERATEIMEEX, BEA NA, LEERAFEAREHE ANRH LHEZE
5, EHSERNRISTENER , FEFEM TR RFEREMRET (ADC) MEME BT N,

8.2 IhEEIEH

V+ O

V-

* Reference
Current

®

®

o e

T

Veiast Class AB
Control
Circuitry
VBIAS2

—F

—O Vo

-

(Ground) ©

Copyright © 2017, Texas Instruments Incorporated
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8.3 4 i%8H
8.3.1 I{E#fE

TLV313 RIIMNBMEIELEEBTER 1.8V E 55V ( 0.9V E +2.75V ) |, AEWSEERLZ TN, #HEH o
FERTHERBETLHSE.

8.3.2 MEHWMA

TLV313 RIIMMARBBEEBEEEFENEM ERAAT BT 200mV, WHEEEH—PMEINAARSEH - 5 P BE
EDTHBKH N BERMAZDX , MIHEEER B R. YMABEREEH (BER (V+) - 13V ESTERR
BE 200mV ) B, N BEXNEN ; MYMARKRTALRBE 200mV E RS (V+) — 1.3V BEA , P BEXIT
Fo E—NEENT (V+) - 1.4V B (V+) — 1.2V WD EBRKER |, BAXNEITH. It 200mV E#RXE s LMET
ZARMELEIE 300mV, Hit , tERKE ( FNREITHF ) BRI LEHERENTF (V+) - 1.7V E (V+) — 1.5V
ZE , EERENEEEE (V+) - 1.1V E (V+) — 0.9V 2, EERXER , SRHFEZXKENETH
tt , PSRR. CMRR, *%iB®BEF THD AI8EL R/,

8.3.3 HEHHME

TLV313 BRIt —MEhE, KRFEEHRARS  TREBAKNEMEEED. EXA-—INEARAFRREEN
AB KEHERIUTLNNE UM BRI, XN TEE 100kQ WEBEERE , TieRMWEREERSSD | HWlH
REBEERN BRI 5mV SR, TENARIERSURHABREOFTRFRNMILZEINEESD , 0E 12 FiR.

8.3.4 HEMHILL (CMRR)

TLV313 B84y CMRR RUZHARIEEN , BT NEAENARMRELTE ; HSREBS%54, B, 4H7T
BFHREKE (Vou < (V+) — 1.3V) WHEBE AN CMRR, YNAZEFAZ2MAT AN —E | XN
RAERBHNENRFIE T, X, BETTHE (Voy = 0.2V E 5.7V ) HEMNHEETE AN CMRR, REHIX
MEBEHHEXBANEZL , 10 B 4F R

8.3.5 AMHAHMBEM

TLV3I3 S EERAT ESEWR AMABNNA, SFAEEEBRARSE—&F , EEEHERBRT , TLV313 2548
STETRE,. YBEERARREBEESTHTREREN  FEZEREEMAREREE. mEHL. HBEZNE
HAHERE, BN TETERSRFEEE EHNRASS , —NAEMER (+1VV) BEXREBIBEAENNIZER
RBETRENITHEMER, SEERASAEBEEESE —ENBREARERBAEAER —MEBEMNARERRHN
R HUMENRDHEEAFEBARNENMEMN, FEMEREETE/THR , TLV313 SHHEARTMAFERE K
Y InF RMARBRE, FEBHARER (C.L AT 1uF ) WENEBEKHELE (ESR) BAUARERIBRIFEROEMESYE , N
MERABERRIGRE, EWNRASEATESESRAD[EBRIEANER, YEESHEES EWERABZNT
I RIEY | XME M EFIEEL ST 9HEE,

MR © 2016-2017, Texas Instruments Incorporated 17
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B R (ETR)

HRRBELMESHEE ST , BAHBRAREDERON - A EREZEA—ANNEHER (—KH 100 F
20Q) , EHE@HEEK (M0 B 19 FAR ) o XNEEABFRFANBDERERABAXNT FNRE, BXANS
ETRSHER—NEE , AENNERBEANE - SR EABRARNBESER — 2 ER. o EHFEHE L5
A—MRDHEHZERNESIRE,

RS
VOUT
Vi O 10Qto
200 R CL

19. HHBMRABEKE

8.3.6 EMI S R 5 AR

EMZERABRNTEBTIE EM) HEBMXEFMTRER, NRES EMI #HASERAKS , KSR L P ERE
HERKXABEES EMI B ERERME. XMRERHTAPESAEHRXNWESRIESIEN,. ERAFTENE
BEHARESIMIhEERR TTAEZ R EMI WM  ERESMASIMURERRSZIFMMN, TLV313 X3 BE TR M
MNMEBEERES , ATRREMASX EMI MR, LEEREFRMEABMEEIER, HEREIFEARY 35MHz (-3dB)
HHEH IR  BEEST£E50 20dB B &R,

EMLES (TI) ELFF A 10MHz £ 6GHz BHNEEREAEBNENEVEERAFZNMENINEE. EMI #IHIE
(EMIRR) EETXIMZERARES EM RIMENEZELR, B 18 ER T TLV313 RIIHTHMANLER, WE
HFMER 53 H (GSEMAESERN EM HIELE) | THibikR www.ti.com.cno

8.4 ERHrIhaeE

TLV313 SR EE R haeiE, REHFHET 1.8V (£0.9V) 5 5.5V (£2.75V) 28 , XEB/HFHML T ELRE,

18 MY © 2016-2017, Texas Instruments Incorporated
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9 NAMRKI

x
LTRRARDHEN E8 FET TI AAABKNEE , TI MERELEBENTEMN, TI HEF
PRAKBEAGREEATRNA. B R FN RIS, LBAREEE.

9.1 MAER

TLVx313 RIIB/HETINEEANAMRITAEDE, RERRANBEEE BAR. XERAHITHERED

BN 1.8V 55V, ERBMESRERYE , ARERTENER NA. AB RaHREB W EEE v+ MiE

E%F_%E’\J’J\?ﬁ%? 10kQ s, MAREREEESFERNRIFRN , HX5F TLV313 RIATI/LFEME
; \l\i o

9.2 HENH

BERASFNVARNHRRABARR (0 B 20 AR ) . RARASRERARRAELE , RERHSRARK
MHRNES  ERERBENRBE, XMBAREAMEARNERABEERHHRENEEE, b, BFERF
MR (R) MRIBEBHESR (Rp) , ATEMBARR,

Re
Vsup+
R
AVAYAY -
—C0O Vour
+
Vin

. Vsup-

Copyright © 2016, Texas Instruments Incorporated

20. M ERRER

9.21 ®ITER

RENERBEMAATHAREEENPER HEE, E4FERMAFLECTENRE (Vo) AREXN T HIRH

i’ﬁﬁﬁﬂé%&ﬁ'ﬁ (Vo)o BTN | LERIFHF +0.5V (1V) HIEST B E £1.8V (3.6V), FMHEFIRERE +2.5V BELEMN
N o

9.2.2 HFMRITHKE

R 2N 1M 2K 2 RBEREBRAR[FERERS

AV — VOUT
Vin @
Ay = ﬁ =-3.6
-0.5 @

MR © 2016-2017, Texas Instruments Incorporated 19
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HAENA ETR)

BEMRERE , FUE R F R NE, BTHARBREAZLZTEANER , HER NA FEEFETRIBE
EHE. k= i*z%ﬁﬂlﬂﬁﬁ?li%%#?’éﬁﬁﬁ%EE.uu,o FEREN—K[RE , WARBMESR ( TTKBRS ) H
FEM EE./JlLEE’J‘ BAERRRERA, NEMHER ( BRBRS ) ERMRE @5‘%%%5&%7(0 LRBIERN R A
10kQ , XEHRET R £ H’Jﬁjj 36kQ, XLEMEREET 2 3 BWEM :

R
A, =——F
YR @)
9.2.3 NHAML

— Input
15— (;]Stuput /\ /\

N [\ [

Voltage (V)
o

CN T \ [/
AN, \ |/

\/ \V/

21. RABASRE AN H

9.3 R&RHI

LHEWIEKEFESH  LFZEERFNEFHARENEENTR. BUAXNSIRTRNKE LN G EZREBRASR
MR T - & — 4 RC JERES , W B 22 BAEFR.

Re Re
J_ AMA—¢ M\
R ——0 Vour
Viy O AN * +
L.
]T: faum= 2nﬂ1ﬁ

VOUT J
Vin R 1+ sR C

§ 22. R AKEIERES
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REERE (FETH)

NRFEESHRE , FESIMR[UEKEE. NTWES , AIEA Sallen-Key JEKER , 1A 23 HATR. 7 THKRE
RELER , BRASRNHFRLIRIBKFMBHIRN 8 F 10 &, TETFX— AN ATESHAKRR[HIABE,

C1
I
il
R,=R,=R
. . C,=C,=C
! 2 Q = Peaking factor
Vin o— AN, AN (Butterworth Q = 0.707)
P
-3~ 2nRC
RF

23. FRIKE Sallen-Key IS

10 EBREIY

TLVx313 RIIMBMETEBREBER 1.8V E 5.5V (£0.9V E +2.75V ) ; FZHIEE —40°C E +125°C WBET
ER. AAGM B RUNSHAIEEIEBEREENTRENIEEL,

CAUTION
BRBEART 7V AREN SR ERKABRSE (ESRLNRAMEE K ) o

 0.1puF ERBREBRE T BIRSIMMNL , REAKESERFERFNEERERERNRE, BXZRETHEN
BHRFRER , BSAHBIEEHD

10.1 #mAM ESD &HF

TLVXx313 RHIEFFESIM LIRE T NIPEREME (ESD) R BEK, REANAMESIHMES , XHMRPFETESE
WASIMAMBRSI M BEEZNSR-RE, REGRNLITRATEE FAHRRHEFR 10mA | XL ESD R =
WERB IR BN A AL IRRT 24 SIRT GAIE T T SR Bk A A BB PEL B3 075 00 B 45 3R 3h B A A S SR BR Rl B A
Bi. MMM EBHEBFLIWMBMAERBMARNRRE  ENREFHRBN AR , ZELTRSEREKE,

IOVERLOAD

VIN

24. WABERRY

MR © 2016-2017, Texas Instruments Incorporated 21
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11 %=/
11.1 #H/EEmM

NTRABHNRESTHRE , NEARFNENRILIZR (PCB) mFAE , B :

o BRETEYERBERSIMUREERASREARNDH, BLEAZSRERRREHRRU BRI REENS
B, IRLRBRERE,

- ES BRI AN BERE ESR 0.1uF BEZRBRR  REMBEREFESRMF. M v+ B
HhiRE AN ERRERRERA T RBERR NA.

« HHEENELDNBFHI EMBEERSELNSGERNRENHSGZ2—. Z/& PCB PEEN—EXZRE
TIMERNERE, BB FEATHAMBEE EM BFEREL H/V 07 E i MELHE 3 TY R
B, FNEREmER. AXESHAEER , TSR (BEERBEHDE) .

« RTROBFERS  BUAAELRTRZHRRIMEEL, MRXEELTREFIERS |, ILBRBRE
SKERRFNELEEEXELFITHRERES.

. %%_Bé)ﬂ#ﬂ’ﬂﬁ@ﬁgéﬁﬁéﬁﬁo Fik Re M R IERMAA , AESKARERM/NFELS (MNE 25 F
FIT7R ) o

- RUgEHEMAEL. 1E, AAELRBEPRBRBNID .

o EREXBELFARRERDREADRT R, XHTEZRDHHIETE RS THEL ERMRER,

11.2 #wRERA

Run the input traces

as far away from VS+
the suppl)_/ lines Vin
as possible.
VS- +IN V+
@)
EvE— \Use a low-ESR,
I R ceramic bypass
Use alow-ESR, __| GND capacitor.
ceramic bypass
capacitor. Rg
-IN ouT —O vout

GND \
Re
Place components
close to the device and

to each other to reduce
parasitic errors.

Copyright © 2017, Texas Instruments Incorporated

25. FHEENZEHRABRBERTR

Vour

26. B 25 WREBEXR
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12 SFANSCRS SR

12.1 RS

12.1.1 M=

T2 RS AH S SCRY .

o (IBEHCAASHTHRE T (EMI) #IHIEE)

o (HIBSIRAG A 26175 )

12.2 WO BE Hrid N

FRRSCCREEFRE A, 15 SHE Tlecom.en ERISFr= SO A EARERIFE AN, B ar 4 o™=
s R, AR SEE R, EEEEMA BT SR TS BT il

12.3 HHREERE

gz BT BT AR . SRR ROR SCRY . SRR SRR R, DL R R A B S R o

xR 2. MEER:

s 7 BSOS SEEPATIE AR T A 5k AR
TLV313 i B A i B A i B A i B A i
TLV2313 i B A i B A i B A i B A i B
TLV4313 i B A i B A i B A i B A i B

12.4 #HX&EE

THEZERMED TI #XBFENERE, SENATHSI I HEERRER RS, XERNBHTEE TI HAMSE |

HAT—ERBRTIONS ; B TIH FERAEZR .

TIE2E™ & HX TI 9 TEIFXT T/EID (E2E) # X, W XWSZEBENETREHE IRFZENME, &
e2eticom A | BAILLZAREIE, AR, AEERHAERTIEM—ERHEBIFEREE,

RitXE T SEFRITEES ISP EREEREHPMN E2E iz, RITXBFIEURBRAIENERRESR.

12.5 Fifr

E2E is a trademark of Texas Instruments.
All other trademarks are the property of their respective owners.

12.6 AR E S

ESD Al g MR IZAE I B . B (038 (T1) B BOR I I 24 i TR0 i WAL TR A S . 1 A0 T A AT WA 2B A 7 | 7T
A ELTIRER .

m ESD MHIR MR SERUMNOPEREFF S, KBS, 3 SR BB T BE SR 2 2 BIHA | S RO AR H A0k (1 2 BCE Dok T
BES FEGAF5 H R AT I HE A AT o

12.7 Rig%
SLYZ022 — Tl RiEH.
R ARERSN AT, G55 E Lo

13 M. HEEMPITIEGE R

PR U R S U B3N ATIAME B X85 B2 188 SR sol il e . Bl in 225, A S TR, H
AL SO ATAEAT o N7 SR HUE B 2R 0 SRS A, U ] 2 U A A
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PACKAGING INFORMATION

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)

TLV2313IDGKR ACTIVE VSSOP DGK 8 2500 RoHS & Green NIPDAUAG Level-2-260C-1 YEAR  -40to 125 13AV Samples

TLV2313IDGKT ACTIVE VSSOP DGK 8 250 RoOHS & Green NIPDAUAG Level-2-260C-1 YEAR  -40to 125 13AV Samples
TLV2313IDR ACTIVE SOIC D 8 2500 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 V2313
TLV313IDBVR ACTIVE SOT-23 DBV 5 3000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 15F2

TLV313IDBVT ACTIVE SOT-23 DBV 5 250 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40 to 125 15F2 Samples

TLV313IDCKR ACTIVE SC70 DCK 5 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 14E Samples

TLV313IDCKT ACTIVE SC70 DCK 5 250 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 14E Samples

TLV4313IPWR ACTIVE TSSOP PW 14 2000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 TLV4313 Samples

@ 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.

Addendum-Page 1
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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.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |+ KO ’<—P14>1
Y R P T
go W
Reel | | l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
‘f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O 0778procket Holes
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 4
T
=
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
TLV2313IDGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
TLV2313IDGKT VSSOP | DGK 8 250 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
TLV2313IDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLV313IDBVR SOT-23 DBV 5 3000 178.0 9.0 3.3 3.2 1.4 4.0 8.0 Q3
TLV313IDBVT SOT-23 DBV 5 250 178.0 9.0 3.3 3.2 1.4 4.0 8.0 Q3
TLV313IDCKR SC70 DCK 5 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
TLV313IDCKT SC70 DCK 5 250 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
TLV4313IPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS
At
4
///
// S
/\g\ /)i\
. 7
~ . /
"~ T -
Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TLV2313IDGKR VSSOP DGK 8 2500 366.0 364.0 50.0
TLV2313IDGKT VSSOP DGK 8 250 366.0 364.0 50.0
TLV2313IDR SOIC D 8 2500 340.5 336.1 25.0
TLV313IDBVR SOT-23 DBV 5 3000 180.0 180.0 18.0
TLV313IDBVT SOT-23 DBV 5 250 180.0 180.0 18.0
TLV313IDCKR SC70 DCK 5 3000 180.0 180.0 18.0
TLV313IDCKT SC70 DCK 5 250 180.0 180.0 18.0
TLV4313IPWR TSSOP PwW 14 2000 853.0 449.0 35.0
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PACKAGE OUTLINE
DBVOOO5A V3 SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

-

26 (D ]otfc
1.45
0.90

PIN 1—
INDEX AREA f/ﬁ
k57 —
3.05
2.75
|
4
o5 | ° 1
5X 0-3 |\ S |
0.2() [c|A[B] L @1) —= ~— 2 1yp

0.00

R s i G— :{f 0.08 TYP
g: Tvprr/ L

— 03 1YP SEATING PLANE

4214839/F 06/2021

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. Refernce JEDEC MO-178.

4. 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.

INSTRUMENTS
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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/F 06/2021

NOTES: (continued)

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

INSTRUMENTS
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EXAMPLE STENCIL DESIGN
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
—= BX(L1) = ¢

1 1l % | |
5
oo
ﬁ [ I
— ‘ L SYMM
[ Tt

‘ |
T
L7(2-5)4’

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

(RO.05) TYP

4214839/F 06/2021

NOTES: (continued)

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

INSTRUMENTS
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MECHANICAL DATA

DCK (R-PDSO-G5)

PLASTIC SMALL—OUTLINE PACKAGE

15
' 1,85 >
5 4 |
H H f
| 4
| [ 140
11
Pin 1 7
Index Area

Gauge Plane
Seating Plane

v -
(N Inini N S
0,80 \ I
L ;ﬁ Seating Plane = =
0.10
0,00
4093553-3/G  01/2007
NOTES:  A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.15 per side.
D. Falls within JEDEC MO-203 variation AA.

Q" TExAS
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LAND PATTERN DATA

DCK (R—PDSO—G5)

PLASTIC SMALL OUTLINE

Example Board Layout

T
B“\D

‘kZXO 65

/

RN
/ NN

/S})\der Mask Opening

I P/Z]d Geometry

Stencil Openings
Based on a stencil thickness

of .127mm (.005inch).

6><O,55»‘ =

Hi-B-
He0- -

‘k 2x0,65

~— 2x1,30 —

\ |
\ ﬁ 0,05 /
\ 0,50
v
~
4210356-2/C 07/
NOTES: All linear dimensions are in millimeters.

This drawing is subject to change without notice.

Publication IPC=7351 is recommended for alternate designs.

metal load solder paste.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.
contact their board assembly site for stencil design recommendations.

Customers should place a note on the circuit board fabrication drawing not to alter the center solder mask defined pad.

Customers should
Example stencil design based on a 50% volumetric

Refer to IPC-7525 for other stencil recommendations.

i3 TEXAS
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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.

QP TeExAs
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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:

i3 TEXAS
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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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LAND PATTERN DATA

PW (R—PDSO-G14) PLASTIC SMALL OUTLINE

Stencil Openings
(Note D)

Example Board Layout
(Note C)

|<—1 2x0,65

By s

5,60

(hnanng

/
/
/
j

e =— 140,30
; ——| [=—12x0,65

A
Jouutt

_—l
1
5,60

ittt

Example

Non Soldermask Defined Pad Example
Pad Geometry
"/// (See Note C)
/

Example
Solder Mask Opening
(See Note E)

‘ —l~—10,07 /

4211284-2/G 08/15

All linear dimensions are in millimeters.

Customers should

NOTES: A
B. This drawing is subject to change without notice.
C. Publication IPC—7351 is recommended for dlternate designs.
D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.
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.
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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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