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6 1tk

6.1 XTI K EAR
YIRS RIR S REDAPY (RIS Rk 720 D) ()

B/ME BRfE| B
BB, Vs = (V+) - (V-) BB, Vs = (V+) - (V-) 0 7 Y
FIAHEE @) ©) -0.5 6.0 Y
FEAHEY BT @O 6.0 Y
Eif ) -10 10 mA
Hi ARG 4) e
B VERFE PHIRLEE , Ta -55 150 °C
PO IR, T,y 150 °C
PR, Toyg -65 150 °C

(1) THeR R KIER | OFPAZEEZ 28EIL, T/ S A AD KGR BEO RN L7225 AT REME B £3, T i RKERK 11E, ZRHDO5MCHE VT,
FIUXTHER BB IR SN BRI 2 DOV DR D54 TH | AL IELKENET 22 LERHITRTHOTIEHV E A, TR RE
¥ | DEPAN Tdoo T LT ESRME | OFPASN CHER LI G . AT SA AT RITHERE T DLITIRO T ZOZENRT A RDEHEME,
FYRE, TEREICH B Z RIEL . KT A RO FMEHED D ATREMER B £,

(2)  ASEUIE, 6.0V LINICHERFESIVCODERY, (V+) X DAL 7 BAIFETT, ANTEV D (V+) ETOX A A —REEITHVET A,

(38) ANEUE (V-) ICRHLTHAA—F 770 TENTHET, (V=) &V 0.3V IRV ATE Sid, Eifiad 10mA DL T ICHIR T 20 ERHY ET,

4) TIURA~OERE, S —UhTE 1 BROT T,

6.2 ESD 4%

RS {1 A4
OPA310-Q1 VEesp) |HrESIE A7 L (HBM), ANSI/ESDA/JEDEC JS-001 #&#L (1) +8000 Y
OPA310-Q1 VEesp) |HrESIE FARA2AHEET /L (CDM), JEDEC {14 JS-002 #efiL +1500 Y

(1)  JEDEC F¥=Ar | JEP155 (213, 500V HBM ThIUTIEHERZ: ESD B LY m ALK Z AR BUEN FIRE Ch D LRLHSN TV ET,
(2) JEDEC DRF=Ak JEP157 (213, 250V CDM CThHIUFIRHERZ: ESD LY mE AZ L0 2 270 BN FIRE CTh D LS LTV ET,

6.3 HERIFRH
B JE PHIREEREPH N (FrIZRCIE D72 RY)
/M HAME Hfr
Vs BEIREL. (V+) - (V-) 1.5 55 \
\ AJJ BRI (HERRQREE R 421K) 1.5V S Vg < 2V (V-) (V+) \
Vi AJJBEFEH (HARIEEFEP 2 (k) 2V £ Vg £ 5.5V (V-)-0.1 (V+)+0.1 \
Vi AT -0.1 5.6 %
Viy Ty RETY B TO High LUV A BT (T 703 F—7 L) (V-)+1.2 (V+) \%
Vi RV TL BV TO Low LV ANEIE (TU 7 R T 12—7 ) (V=) (V=) +0.2 \Y
Ta AR EERE -40 125 °C
10 BHHZB S5 7 =P 2 (DB CHM O Hbd) 255 Copyright © 2024 Texas Instruments Incorporated
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6.4 0 Fr RIVOBICET H1ER

OPA310, OPA2310, OPA4310
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OPA310-Q1 OPA310S-Q1

RapfmEE () (332-\23) (gg';f)) (332;3) (gg';f)) AT

5py 5y 6 6

Resa BEAEDJE P~ OB 2115 2146 190.7 195.8 °C/W
ReJcitop) BEAEND—A (i) ~DEEHT 109.4 110.0 110.5 122.9 C/W
Ress BEEED D IERA~DBYIRHT 77.8 60.7 70.8 55.5 °C/W
Wyt RO L H ~ DR ST A5 452 32.1 474 38.3 °C/W
Wis BER D HAT A~ ORI ST A— 5 775 60.4 70.5 55.2 °C/W
Reuc(bot) BB ED— A () ~OEHEHT BALYIND ML BACYNS PSS °CIW

(1) TERBIUERB OBGHAL I EDTEM I OWTIL, [HERBIWNIC Ry — P OBGHEHENE] T 7V r—a LR —h, SPRA953 22

TLIEEYY,

6.5 717V F+RINDOBICEET Z1ER

OPA2310-Q1
i () (sgm) (vgts;gp)
8 8
Resa BEA DD JE B~ D BYE ST 139.0 187.7
ReJctop) BB —A (L) ~DBEHT 81.2 78.1
Ress PEATR DI A~ DEHTHT 82.4 109.5
Wit AR L ~ORFE T A—4 31.3 17.9
WiB PO DD IA A~ DR ST A—H 81.6 107.9
Rauc(bot) AT — A (EETH) ~DEEHT ML N/A

(1) TERBILUEB OBGHALFEEDTEM I OWTIL, [HERBIWNIC Ry — P OBGHERENE] T 7V r— a0 LR —h, SPRA9S3 22 L
TLIEEYY,

6627y R FrRIOBICETHER

OPA4310-Q1
k{1 (sgm) (TSPSV:I)P) LA
14 14

Reua BEG 0S8 P~ OB HT 101.5 128.2 °CIW
ReJctop) BAEND —2 (L) ~OEKHT 57.8 58.7 °CIW
Ress BEA DI A~ DO BEHT 58.0 71.4 °CIW
Wt PEA S B ~OFE T A—4 20.9 13.0 °CIW
Wi AP O IR A~ DR T A—5 57.6 70.8 °CIW
Reuc(bot) BB D — A () ~OEEHT ML ZMAL °CIW

(1) PERBIOERB OB ELEDOTECOWTIX, 77V —ray LAR—NHERB IO IC Ry — Y OBGEAM FEHE], SPRA953 2L
TLIEENY,
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6.7 ES

ROt

Vg = (V+) - (V=) = 1.5V ~5.5V (£0.75V~+2.75V) DA (Ta = 25°CHE), R, = 10kQ % Vg/2, Vem = Ve/2, BED Vo yt = Vg/2
2B (FRIZFEIB D72 BRD),

HTA—H \ 7R | RUME BRI RN A
Z 7y NEE
Veu = V- +0.25 +1.3
Vos ABA T ' NEE mv
Veu = V- Tp = -40°C~125°C +14
dVos/dT If\m TEINEIERYT |y = v Ta = -40°C~125°C 0.5 uvIeC
PSRR ;;?gr;;/@’ﬂ@ Vs = 1.5V~5.5V. Vg = Vo +10 +50| pviv
F v R L—say |f= 10kHz +1 Y
AFINRAT AEH
Is ANASATAERD | Vg = 1.8V, Vg =5V +1 30| pA
los ANA TRy RE# D Vs = 1.8V, Vg = 5V 05 25|  pA
2o
En ATTBE /AR f=0.1~10Hz 4 UVpp
f= 100Hz 32
en ANSTEIE A RH f=1kHz 16 nVHz
f = 10kHz 13
iN A/ AR G f=1kHz 10 fANHz
AJI B
Vou [ A AR (D Vg =1.8V Ta = -40°C~125°C (V-) (V+)
AR AEA (1) Vg = 5.5V Ta =-40°C~125°C (V=)-0.1 (V+) +0.1
Vs = 1.8V, (V=) £ Vgy £ (V+) - 0.6V 75 85 dB
Vs = 1.8V, (V=) £ Vgy £ (V+) - 0.6V Ta = -40°C~125°C 65 78 dB
) Vs = 5.5V, (V=) S Vey S (V+) - 0.6V 83 95 dB
CMRR @QE ’ Vs = 5.5V, (V=) S Ve S (V+) - 0.6V Tp = -40°C~125°C 75 85
T Vg = 1.8V, (V=) S Vo S (V4) Tp = -40°C~125°C 575 70 B
oL e s 0av Tp = -40C~125°C 66.5 80
AP E—EH VR
FEH)
Zp AH 801/ 1.4 GQ |IpF
AE—HF A
FIAE—F
Zicm AT ) 100 | 0.5 GQ ||pF
AL —H A

12 BRHCEIT 77— R 2 (ZERSCEHOE DY) 255
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6.7 ESIHVHE (FiX)

Vg = (V+) - (V=) = 1.5V ~5.5V (£0.75V~+2.75V) DA (Ta = 25°CHE), R, = 10kQ % Vg/2. Vom = Vs/2. BLD Vo yt = Vg/2
WZHERE (FRIZFEIR D72 BRD),

RTA—H \ TR | RoME  BUEE B[ M
BAN—TF A4
. Vs =1.8V, (V=) + 0.05V < Vg < (V+) - 0.05V,
BV —7 BT A~ Rf = 10kQ (§ v)s/z [ v 102 s dB
Vs = 1.8V, (V=) + 0.10V < Vg < (V+) - 0.10V,
- 95 105 dB
- Ry = 2KQ % Vg/2 [oHft
B —T BT A @
Vs = 5.5V, (V=) + 0.10V < Vg < (V+) - 0.10V,
I 1 12 B
Ry = 10kQ % Vg/2 45 09 ° d
Vs = 5.5V, (V=) + 0.15V < Vg < (V+) - 0.15V,
. 105 115 dB
R, = 2kQ % Vg/2 (i3
Vs = 1.8V, (V=) + 0.05V < Vg < (V+) - 0.05V,
A . 90 100
oL R, = 10kQ % Vg/2 =5
S Vs = 1.8V, (V=) + 0.10V < Vg < (V+) - 0.10V,
L — T TEES A . 90
D=7 BT R 2 ok # Vg2 (s
Ta =-40°C~125°C dB
Vs = 5.5V, (V=) + 0.10V < Vg < (V+) - 0.10V, 105
Ry = 10kQ % Vg/2 |ZHt
Vs = 5.5V, (V=) + 0.15V < Vg < (V+) - 0.15V, % 100
Ry = 2kQ % Vg/2 \Z8H5t
B — T B A ©) YS—=+35§¥A(V_) *+0.25V < Vo < (V+) - 0.25V, Tp=25°C 80 102 dB
L=
BREIRE
) B Vs = 1.8V, G =+1, R, = 10kQ. C = 100pF 2.5 MHz
GBW AR
Vs =55V, G=+1, R, = 10kQ. C, = 100pF 3 MHz
Vs =1.8V. G =+1, R, = 10kQ 2.8 Vius
SR ZJb— L—h
Vs =55V, G=+1, R, = 10kQ 3 Viys
Vs =55V, G =+1, Vo = 1Vgrus. f = 1kHz. .
Ry = 10kQ % Vg/2 1o 0.000 %
AR ¢ |Vs=5.5V, G = +1, Vo = 1Vgys. f = 1kHz
THD+N PR RS + JAX s N Vo RMS~ N | o
@) R =2kQ % Vg/2 (ZHEfE 0.0035 %
Vs =55V, G =+1, Vo = 1Vrus. f = 1kHz. .
Ry = 600Q % Vg/2 85 0.0080 %
0.1% £T. Vs = 5.5V, Vgrep = 4V, G = +1, C| = 10pF 1.8
0.1% F£ T, Vg =5.5V, V. =2V,.G=+1,C_=10pF 1.3
t BT SR o s STEP L us
0.01% %C. Vs = 5.5V, Vgrep = 4V, G = +1, C, = 10pF 2.3
0.01% %C. Vs = 5.5V, Vgrgp = 2V. G = +1, C, = 10pF 1.6
PM it~ —y G=+1.R, = 10kQ % Vg/2 7855, C, = 10pF 60 .
G=+1. R, = 10kQ % Vg/2 785 firti~—0 = 40° 75 pF
CL OERE) | mENEARBEEhRE G=+1, R, = 10kQ % Vg/2 [cH55. 250 F
B TN AN i
toverioad 308 4 A [ 6 PR ViN* A > Vg 0.6 us
EMRR  |{BR:T-HbEL f=1.8GHz, Viy_emirg = 100mV 75 dB
Copyright © 2024 Texas Instruments Incorporated BHEHZTT 57— RN 2 (BB GPY) &85 13
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6.7 EXEE (FX)

Vg = (V+) - (V=) = 1.5V ~5.5V (£0.75V~+2.75V) DA (Ta = 25°CHE), R, = 10kQ % Vg/2. Vom = Vs/2. BLD Vo yt = Vg/2
WZHERE (FRIZFEIR D72 BRD),

RTA—H \ TR | RoME  BUEE B[ M
Hh
Vg = 1.8V, R = 2kQ % Vg/2 I8t 10 21
Vg = 1.8V, R, = 10kQ % Vg/2 126t 2 "
Vg = 1.8V, R = 2kQ % Vg/2 I8t Ta = -40°C~125°C 51
Vor EBEL— L0 Vg = 1.8V, R. = 10kQ % Vg/2 ICH6E Ta = -40°C~125°C 26
JEHIAA 7 Vg = 5.5V, R, = 2kQ % Vg/2 o6t 3.5 20
Vg = 5.5V, R, = 10kQ % Vg/2 IcHt 0.75 9
Vg = 5.5V, R, = 2kQ % Vg/2 okt Ta = -40°C~125°C 30
Vg = 5.5V, R, = 10kQ % Vg/2 IcHfk Ta = -40°C~125°C 14 .
Vg = 1.8V, R, = 2kQ % Vg/2 Ikt 5.5 15
Vg = 1.8V, R = 10kQ % Vg/2 1oHst 1.2 10
Vg = 1.8V, R, = 2kQ % Vg/2 Ikt Ta = -40°C~125°C 45
Vo, FHIEL 150 Vs = 1.8V, R = 10kQ % Vg/2 oHsfst Ta = -40°C~125°C 25
FEHAAA T Vs = 5.5V, R, = 2kQ % Vg/2 1Tk 35 175
Vs = 5.5V, R = 10kQ % Vg/2 ok 0.75 10
Vs =55V, R = 2kQ % Vg/2 IHEH Ta = -40°C~125°C 275
Vs = 5.5V, R = 10kQ % Vg/2 IH Ta = -40°C~125°C 11
s ©) Vg =18V +20 mA
Isc g ) 6) Vg = 1.8V, T = -40°C~125°C +6 mA
e R O Vs = 5.5V, OPA2310 -Q1 +75 +150 mA
Isc g ©) Vs = 5.5V, OPA310-Q1 #JL1* OPA4310-Q1 +110 mA
Zo IR = dokkz 1000 0
EIR
\S/a;;lg\uo = 0A, Yy MY FALRTIE 165 190| A
la WL (77 70) | eSS0 ™ O ST TARTE g < o~ 1257 165 210|  pA
V=55V, lp=0A, S v by 54 ATIE 165 200
SHDN = v+ Ta =-40°C~125°C 215] M
JR——— Ta=25°C. Vg = 5.5V, Vg 727 L—F > 0.3V/us 125 us

14 BFHB TS 70— N2 (ZE RO EPE) #55 Copyright © 2024 Texas Instruments Incorporated
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6.7 ERHIVHE (i)
Vs = (V4) - (V=) = 1.5V ~5.5V (£0.75V~+2.75V) DHiér (Ta = 25°CH), R, = 10kQ % Vg/2, Vo = Ve/2. 3L Vg ut = Ve/2
WZHERE (RFIZRRIR D72 ERY),
RTA—H \ TR | RoME  BUEE B[ M
SR elaZd
lo_sHoN Z%;?&@””Wﬁ FRTOT T %ML, SHDN = V-, OPA310S-Q1 0265 0475 pA
lo_sHoN Z%?ﬁ?%@y*”ﬁﬁ FARTOT L7 EMER L, SHDN = V-, Tp = —-40°C~85°C, OPA310S-Q1 0.700| pA
ZOUTﬁSHDN i?jétf;j\/‘/;#@ﬂjj] 7\/7075‘5"{12‘_‘711/ 43 ” 11.5 GQ ”pF
By High B (72
VSHDN_IH FHAF—T ) (V=) +1.2 v
aYy” Low FEIE (7
VsHDN_IL SR 4T ) (V-)+0.2 \Y
T T DA F—T V]
ton (FL 2w Z) |G =41, Vow = Ve/2. Vo = 0.9 x Vg/2, Ry % V- l=HEe 1 16| s
")
tore %Va?”@:f‘?“f’”H# G =+1. Voy = V/2. Vo = 0.1 x Vg/2, R % V- IcHis 1 us
| SHDN > d A Sy | (V+) 2 SHDN 2 (V-) + 1V 50 A
BSHON | 72 (€=8)  [(v-) SSHDN £ (V-) + 0.2V 100

(1) BRT—ZIEEHlRE RISV THESN T ET,

(2)  H/NT = 2R RSO TRUES I TVWET,

(3) ANBH/ AR T —HOEUEMIL, REL 2L —ar O RICE SO TRESNTOET,

(4) 3 W74 E, -3dB THIEIE = 80kHz,

(5) ZITHUESN TWARMENILX, FEERD Y —RE I OFEETT,

(6)  AoL IE. (Vosa — Vosg) / (Vouta — Vouts) P7EEL THITEEILET, Voga 15 OUT 228 (V+) - 0.25V T/RAT ARSI, T /3A AN 50mA %Y
—ALTEEITHESNAA 7y b THY, VOSB 1% OUT B8 (V=) + 0.25V THAT ARSI, T /3L AW 50mA 23 7 LTzEEICHlESh

HAT

YR CTT,

(7)  Fa—T HEH (topr) A F—7 LR (ton) 14 SHDN EACHIIISIAIE B0 50% A ke, HIAEIEA 10% (74 —7 /1) 71t
90% (A R—7 V) LT B R ORI HREL TERSNET,

Copyright © 2024 Texas Instruments Incorporated
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6.8 fARAVEE

Tp = 25°C. V+ = 2,75V, V— = -2.75V, R, = 10kQ % Vg/2 128 . Vom = Ve/2. Vout = Ve/2 (BEIZRak 721 BRY)

T T T T T T T T T T T 1
24 —
21
__ 18
S
@ 15
2
3 12
€
< 9
6
3
0 I 1
o o o o o o o o o o o o o
88 888§ 2 S 8 8% 2 8 83
Input Offset Voltage (uV)
Vg = 5.5V Veum = Vg/2 Tp=25C
FAZH =70 1 = -36uV L7~ = 215pV

61 A7ty NEEDSHERAMISA

BT T T T T T T T T T T 11
16 —
14
— 12 [ ]
2 =
@ 10
Q2
S 8
g -
< 6 -
4
2
o | | L1
OCr N mMYVON®O - SN0 Y D
O 0O o0 0O o oo o0o o YT - -
Input Offset Voltage Drift (uV/°C)
Vg = 5.5V Vou = Vg2 Tp = -40°C~+125°C
FAAK =70

P4 = 0.5uV/C U~ = 0.3uVIC
62 A7ty FEERYTZ FDOSHER NI S A

rTTTT T T T T T T T T T

24

21
= 18
s
£
€
< 9

6

3

oL =

D QO TYOoOW - nAND®IY T DLW©
Input Bias Current (pA)

Vg = 5.5V Veu = Vg2 Ta=25°C
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6.8 fARAIHE (Fex)

Ta = 25°C, V+ = 2,75V, V— = -2.75V, R, = 10kQ % Vg/2 12455, Vom = Vs/2. Vout = Vs/2 (FHZZR D7 RD)
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6.8 KRG (Fi)
Ta=25°C, V+ =275V, V- =-2.75V, R = 10kQ % Vg/2 IZ¥5#t. Vem = Vs/2. Vout = Vs/2 (FFIZEEIR D72 FRY)
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6.8 KRG (Fi)
Ta=25°C, V+ =275V, V- =-2.75V, R = 10kQ % Vg/2 IZ¥5#t. Vem = Vs/2. Vout = Vs/2 (FFIZEEIR D72 FRY)
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Output Current (mA)
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6.

8 ARAIFE (Fex)

Tp = 25°C, V+ = 2,75V, V— = -2.75V, R, = 10kQ % Vg/2 1286 . Vom = Ve/2. Vout = Ve/2 (BEIZRak 721 \BRY)
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6.8 fARAIHE (Fex)

Tp = 25°C. V+ = 2.75V, V- = -2.75V, R, = 10kQ % Vg/2 |24 Vom = Ve/2. Vout = Vs/2 (KEC Rk 72U BRY)

OPA310, OPA2310, OPA4310
JAJSOK7G — APRIL 2022 — REVISED JANUARY 2024
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6.8 R (i)
Ta=25°C, V+ =275V, V- =-2.75V, R = 10kQ % Vg/2 IZ¥5#t. Vem = Vs/2. Vout = Vs/2 (FFIZEEIR D72 FRY)
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6.8 fARAIHE (Fex)

Ta = 25°C, V+ = 2,75V, V— = -2.75V, R, = 10kQ % Vg/2 12455, Vom = Vs/2. Vout = Vs/2 (FHZZR D7 RD)
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6.8 fARAIHE (Fex)

Ta = 25°C, V+ = 2,75V, V— = -2.75V, R, = 10kQ % Vg/2 12455, Vom = Vs/2. Vout = Vs/2 (FHZZR D7 RD)
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6.8 R (i)
Ta=25°C, V+ =275V, V- =-2.75V, R = 10kQ % Vg/2 IZ¥5#t. Vem = Vs/2. Vout = Vs/2 (FFIZEEIR D72 FRY)
3 120
—— Shutdown Voltage
25 —_— Oultjputv\\;oltage 110
2 100
15
1 90
2 05 g 80
2 o < 70
= o
g -0.5 E 60
A 50
-1.5
" 40
25 30
-3 20
Time (2 ps/div) 10M 100M 1G
Frequency (Hz)
V+ =275V, V- = 2,75V B 6-56. EREEANERELTHIBHTHREL
B 6-55. 7 > 7DT 4+ £—TIViEE (EMIRR+) & Bk & DBEFR
-80
-90
-100
@ -110
_f_é -120
§ -130
-140
-150
-160
100 1k 10k 100k ™ 10M
Frequency (Hz)
B 6-57. F v xR L= 3>
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7 SR BH
71 HE

OPAX310 773V DF 77 12iE, > (OPA310), 7 =7 /L (OPA2310), 3LV /TR F 1L (OPA4310)
DL —v YV — L— )V N AL TR i 2 T2 K (1.5V~5.5V), KN NEWRA XTI RNHVET,
OPAX310 IZFEH ICEms ey v MUV IGE LR R L L TBY ., A 32— 7 VIR O HEE 13537 0.9us T, =
OBEREIZEY . 7V r—2a TT o T DT F IV Fo—r DF a—T 4 AV PLEREEIC WE B EZHIHT
F9, OPAX310 (X, AIMHIEDEL — /W [f)> CTEA A —R BB SN CWRW T = ALt —7 A ) ESD H%
AL, B o7 ESD MEREA FEHL CVVvET,

OPAX310 I, /XU — /Ry Rfh&E R NSy =D TGS L, BIRHIRR, V—~ /b vy " U ARGERRE R VR
LCWA720, KB CTEIEL TWAEEITHENTZBREEAZFI L TOET, OPAx310 X, L —/MIZFEF T
AL T INERETHY, 5.5V EIR TIIEMEIR & 2RI DT> T B IX £75mA (F/IME) T, & kB iZbT
7 165pA T, IKETE . K lq. M EROMAEDHICED ZOT SARIIEF ITMEF T, WAV ILH B IO
BT TV —a i T, DA T T B AT HZEICLD, SHIZKREWV B RE A il B 5
BTEET, INHLDOT NARIL, LED RTZ4/3, LCD RTA/3, L—H— RTA/X TEC RTANRT IV r—Ta ki
THY VT 7L ANy Ty =K 77 T4AZ)—h LDO LLTHEATEET,

ANEFHEEFRPICIZE T OV — /LB E EFNTNDT8, OPAX310 2V — X3 < OB EIFEMR £/-13T7 27 /VEIR
R CERTEET, L— Y — L= LD ANBIOH DAL 7D FRIAREIR T 7V —a T ATy b
VUMM KIBIZHER T 5728, o7V AID 23— (ADC) OBRENZ i T3, &512, Class AB /11T, V+
LT TV RBIDERE OFRA L MBS NSO RBIE AR A BREh T ET,

OPAx310 1%, fifH~—r 40° ({RF 1) The K 75pF ZBRE) TX, 3MHz OF A HHlEFE ., 3V/us DA/L—L—h,
4pVp.p DFEE /AR (0.1HZ~10HZ) ZFFR EL . F ¥ R HIO DB BFILDT ) 165pA THHT=0 | FEH IR
HEE ) TENZ AC HEREREBITEET, DC 77U —2ar Th R AN T RE i ((RFEE 1pA). BIFRA
NA 7y NEIE ((REE 0.25mV), BAF7 PSRR (ft# & 10uV/V), CMRR (ftZ /& 80dB). Ao, (147 125dB) T
HHZENAIREIRVET,

OPAX310 773Vid, BERIZRRFISIL TV DT | BIRER G AR (L TEE T, ZhHDA T 7%, SRR T
(RFI) EERET U (EMI) DFRETANE | =T 4 TAVREME, BEWATIA—/3—=RFA 7 URIE T O BN HE SR A
ZTCWET,
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728870y IR
V+ O

* Reference
Current

R Y P P

JE

Veiast Class AB
Control
Circuitry
Veias2

-4

N

V-

—F

—ik-

(Ground) ©
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7.3 HRBESKEA
7.3.1 BiEEBIE

OPAX310 3 V—ZDF T 713 1.8V~5.5V TOEENERITHESNTEY, 1.5V~1.8V TOT L TEENT A
FENTWET, 2, ZL<DOHERRIE —40°CH D 125°CE TSN £, BIEBE FITIRE I I TRESE(LTD3
FTA=RZONTIE, MSEOFENORLET, TR A AV LAY T, 0.010F LU EDO®TIv7 a5 s
AL CBIRE Y 2 S AT DI e imHERE L £9,

732 b=l Y—=bL=ILAN

OPAx310 > U—AXD AN [EFHE—REIEFPHIL, W7 OB —/VETKROET, 2k, 1.5V LWV IEF TRV E
JRELE CTEIEL TWAEEAETYH, MHEERELD 5.5V TEMEL CWAEEE THRIEETT, ZOMEREIL. 27 UAHY
AT1BE (P F v I/ EB T Ll A CHUE S V2 N v RV A ST 2B RT) ICKD RSV TV ET, FEflc OV TIE,
MFgRE 7 o 7K | 2B IR L TLIEEN,

FI AN BEAFFOIFEAE DT T TIE ASIT D 1 o (BHILP Fr VAT 13, AA 7Ry NEE, 47
Tyh RUZMZEBWT, N Fy L XTI TNEBENT-REEER TAI0ICREENTWET, D7D P Fv
T AT W ERAFEEE O KB 2 /3= L | IEOL— LD ORFED AL v a/VREE T, N Fr b AT 53R % 125
SR DI SN TNET, Xv//a/vl\ﬂ?r@ﬁﬁé EB I E NI X VD BNELTH O RIE, W5 D AT~
TNEMELET, ZOMEIREB DL N F v /b X7 NE2CEEL S &S F97, ZO@EBMEEN CTld, 2ok
SMAITF A ZNEIEL TV EE LR LT, PSRR, CMRR., # 7ty EE, 47y RUZK, THD 235 b4 5 7]
REMERHVES, LB TREAEDT 7V r—a T — RIS, PEREN S D16 B8 P Fv /L A S #iIH TD
BENHFFNET,

OPAX310 DA P T /b XTI (V=)~(V+) - 0.4V D ANEIETT 774712720 N T 3L XTI

EEFEDD (V+) — 0.4V ETOANEBETT 7747107320 F 9, ZOBBMHEITES . (V+) — 0.5V 5 (V+) — 0.3V
FTHRAEL, ZO®RPFATIEE S ORXT BANR0ET, FRROEBELEL L, bV AF DAL /LU R EE B E
THT OB ADLEIM L > TELTHATHEME S HV £ 3, OPAX310 Ti&, EFEd 200mV OFEBfEK T, EHH0D [
THEK 200mV EETLFEEMERHDET, LIz > T, lER (W5 DBAA L 12705) 1&, Low Tl (V+) - 0.7V
~(V+) - 0.5V, High {lI I3 K (V+) - 0.3V~(V+) - 0.1V OFiPHIZZ2 5 ATREMERHV £,

P F¥ 1/ AF T . N F v RV AT LOBMRENEN QDI EEEEL, OPAX310 11, ER CTiRbEN
TEANT o FEHERL T, P F ¥R/ AT RT O KIEIZIEN DX EFSTWES, FIiZ OPAX310 &
TLVO0O0xX %3 =Tl LT ET, TLVI0OX 1L, IEDL—/L5 1.4V FTOH P F¥ b T CEIWET DL
éznfm OPAX310 IZIEDL—/L75 0.7V £T P Fv /L X7 CTEIET IR HEN TV ET, 20 OPAX310

BiFHEMD 700mV @ P 7‘%’%”7\73’\7%@. L. P Fv 0 A a3 38 i IR Il PR E N A AR R R
(1 5V, 1.8V 72&) TEMET 25, G ICRFICHIE T,

FD1 . AJHEBDIEWEFEAA L2 1E., OPAX310 D P F ¥R/ AT O CION S 6t Tx | B i
ZABBECEAAIREMEN B\ -0 E A e CXE T,
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1600 2000
1200 1500 /’
S 800 1000
° A = /,:
2 400 5 500 —
= g %
> 0 = 0 -
= - S e
2 -400 | { g -500
g -800 -1000
-1200 -1500
-1600 -2000
-3 25 2 15 1 05 0 05 1 15 2 25 3 -4 -3 -2 -1 0 1 2 3 4
Input Common-Mode Voltage (V) Common-Mode Voltage (V)
V+ =275V, V-=-2.75V V+ =275V, V-=-275V
7-1.0PAx310 A 7ty FEELRBEBELOBMFE B 7-2. TLVI0OXx DA 7y NEEELFEHEBELDE

13

733 L= Y— L—IVHEA

OPAx310 I%, wA7a/\U—_ KHITEIRDOA T 7 ELUTEREFFEIITERY, BRI EREhRE 228U $£7, i
VA NGRS EFH LT- Class AB 1B AL T, s8R — L V— L— VO AL TR EH TEET,
SR CIRMEATR 2R K 2kQ O%E ., 5.5V EIRTIL, WM FOERL —/Vinb i K 20mV ETOHFH TAA 7
LET, 7o 7B =L DENTZ T ETAAL LT TEENE, AR tEc > TELET,

734 BRMATHELUVRTEE

OPAX310 1T, A EMATTOENI N NEL T F ) r—ay THAT ISR SN TV ET, T _XToF T 7L
[AIERIZ, OPAX310 N AL EIZ/RDRFEDIRIMBHVIFET, 7 T INENERFIZ L E T2 EINE 5121k, 2D
F_RT T OB, VAT O A MARREDOEREZZELET, KREMAWNERET52=7 ¢ F A1
(1IVIV) o7 7R DA T 71, JDEW AR FACTENET DT V7 DB REEITRDHE N B0 E T, KRENE
AMIX, AT T OHIEHIEES TN~ =V 2P S D MAE JFIE L — 7 WIS L £, BEMEARTN
KEL DL N~ DENKELRVET, 227 4 FAUER TEHEL TV D54 OPAX310 1H KK
75pF O e s mMEA M CLELTRBZMERF L | BEYE(E 40° @ BAFRAAH~— 0 2R LTI, 250pF £ THF
M7 RIRIIHV ET A, —HORE R T Y (1uF J0HREVMED CL) OEMESIHT (ESR) 1%, 7o 7N %&
ELTIRBEZHERF A IDIIRB L — T O 2 B Z DI+ T, TV T DOMN—TF A R&LTDHE T
CAIEBIIRERRBAH TEET, JVEWEES AL TOT T DF — "= a—NEEBHETHE, 2Dk
DA EIZHAGTT,

=T FARER CEMET 27 7 O BEVEAWEREIRE N &0 E95 1 DO FIEE, K 7-3 (IR TI512, HALE
FN/NST BT (BEYEMIIZIE 10Q~20Q) 2 AT 5L T, ZOEPiIT, KERFEEMEAMICHEI A — N~ a—]
VR T T RIEIARIR L £, 72720, 2O FIEICE->TERINGS 1 SOREIL., BnEn-EdHEGs, A EMEA
faf ENPFNHERE ST T R COEPLENC L TR ESRDBIERSNDZETT, 2O ESE, HOAAS T E RS T
WHTrA BEEELSEET,
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+V
s Vout

—_ I:{iso ji

— Cload

Vin _VS

N\
R 7-3. BBt AFHEREEEN DM E

735 BEFGMNSDEE

WA MDD EIEIT, AT 7O H I EFREEN ORI IRREIZ IR T 572D I B2 S L CERSNET, &
WATTEEEIEEW A NRE T, mﬁ%Fﬁ)m%éb{’Ea?F%ﬁzék F T T DT A AT AT ER
ADET, WD HITT A AN EAFIFEIRIZ A 72 1% . MBIV =T B EIREEIZ R D7D BN O RER] (A fr
HIREER) 2N EELE T, HABRDBEIGRIEICRED L, 7o AT ESN AL — L — TR —% AL £, L7223
ST, WBAMREEDL A OEIELE L, WA EIREFEE AL — R O A FHIR0ET,

OPAX310 7 73V DA i 18 7 R 1359 0.75us (FEHE(E) T,
7.3.6 EMI 8%

OPAX310 1%, NIBD BT (EMI) 742V T 5FRAL T, VAYL A@(E (EMRERET#:RF) S, 7Hu/E
BT T U AR — RN A S DT S O AR E DY — A G5 FiE &S EMI DR
RIEL £97, EMI PRI RIS G FIEIC I SE AT HE T OPAX310 1XZ D XH7R kGt otk EAE AL W Ed, 7%
R LAY LAV 1E, 10MHZ 235 6GHz ECTOME AW E I AT MUZ DT o T AT 7 Ot & e E
BIOMEATHHEELZBIRELELZ, OPAX310 TZOTANAToTZfERAE | X 7-4 (TRLET, EBEOT 7V r—
T RIS A TS BrE DO EREIC BT S OPAX310 @ EMIRR IN+ fEi%, 3¢ 7-1 \ORLES, (A7 70
EMI (RER]7 F U r—ay LIR—MIE, A7 FICBET %5 EMIRR PERED ZEME A LS N TERY,
www.tij.co.jp 2»HF T e—RTEET,

120
110
100
90
g 80
£ 70
= 60
50
40
30
20
10M 100M 1G
Frequency (Hz)
7-4. EMIRR TR b
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& 7-1. OPAx310 W RAKREICE 75 EMIRR IN+
FEIBE% TV —arEi-i3BY T EMIRR IN+

400MHz EAA VR BN VETR, T TOMEM, K5, L—F — BB (UHF) 77 r—ay 48dB

GSM (FENANVIBIE) TF VA r—Tav il Dsa—rIL VAT 5 BHBE, Fes—ar, GPS (B
1.6GHz £T), GSM, ftZ2E AL, UHF 77U —ay

1.8GHz GSM 77V ir—ar | /80 X—=VF)ViE, 7 a—R R R, L SR (1GHZ~2GHz) 75dB
802.11b, 802.11g. 802.11n, Bluetooth®, E/3A /L /S—YF )Li@f5, FEEM. BEABLOERM

900MHz 58dB

246Hz (ISM) SRS, 7~ F 27 R B L O 2, S /3K (2GHz~4GHz) o
3.6GHz SEGRNT HZEBIEBEOTE S —var iR, B L, 8 /AU 95dB
5GHz 802.11a, 802.11n, #ZZih{E LT B —ar, B/ A/VIBE, FHLHRE TOMM, C /K (4GHz~ 102dB

8GHz)

7.3.7ESD B LUBTIWA—N—X L R

REHE T, AT T NERRIA =N = AL RIZEDREM A DNLDNEVIERME T HIENILHYET, ZnbD
HRIZ, BT AAZDOATNZET 26D T A, BIRELEL R, SHICHAEATLER T 5 E803HVET, Zhb
DB OBEREITIL, FFEDFEREE T v ADBIET L — I F T Rtk & | BT S IV R E DRI L TR ED
HERHARN ZADHIME R HY E T, o, ZNHD BTN FHESE (ESD) fRiEMRENMZAIA LN THY, B
i DRI SLCRISHZASLTH O 5T, HFERY7ZR ESD AU Mo iRi#EL £,

ZORAKIZ2 ESD R L ERA — /A=A A A XU RO EMEE 5 IZBHREL TRLRISIEHET,
OPAX310 7 /S A AITHEH S LTS ESD [l %, [X 7-5 (TRLE T, ESD PRI IZIE, W< OO EIRAT T
T BAFT—=RBREENTEY, ZNBIFANE R e U b, WEOBIRIA ANRLIIN—T 4 T SivE
To ANMECBIOHAC AT, AT T HEORIN T S AZATHER SN E T, ZOMRGERIEEIL, @ ORI E {E
BT 7T AT IRIENDIORRGI S E T,

OPAX310 (Zix. AN EIEERE S DRIZERAT 7V T ZAA =R RS TORNZEITERE L TIES Y,

V+
O
Power Supply
ESD Cell
+IN O * > x x
i ouT
NG ! g SHON
A A
5
V—
7-5. %8 ESD i E &
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7.3.8 AN ESD fR#&

OPAX310 7 73UIZIE, T XTOE IS ESD fRERIFE A AIAEN THES, AN T, ZOREITTEIZT =1
+—7 ESD ]\77%3_“@%5528% B 7-5 IR T IO, ANECEIEBRE S ORIZERAT TV T F AT —RD3HE

BESHTUVRNWZED R R T, ZOMAEIL, IEDOE /JJ?V—/V@HU IANME B BFAET DR E R DD B — 7 A

TFUATIHEIIHAIETT, 7oA/ E—7 AJ) ESD #iEIZEY AN EIEBIRO MO BG IESILET,

739 vy N K

OPAX310 S T RARIZIX AT 7% T 4 2—7 VLU THRIHEE ) DAZ L 314 T—RIZBITT % SHDN B34
SN TWET, ZOE—FTIL, BIRTOA T U7 OEEERITER 500nA K T3, SHDN £ 1377717
Low 22T, SHDN B> ~D AHBE IR0 w7 High DEE | vy T F—RA R —7 IR0 E T,

SHDN v’ / :L F_XT T DEDERL — N EFEELL TONET, Ty MU U BEREDO AL~ a/LRITHKI 500mV (1 %E
i) T, BREEIIGCTEELER Ay AL—RRAS T U TR T 5720 | Ay TF T ALy a/LRIZTe
X%nyﬁié\imﬂ vET, Al vy MUV ENMER R T 572 . SHDN B3 A 8 en w7 {5 B CEREN 35 44
ERHVET, ATy Low 1, V- & (V-) + 0.2V OO EELEESNET, 1720y 2 High X, (V-) +
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RENDEEEEIL (V+) + 0.5V T, ZOBEEL IV EBRLE, TAAAREEGLET,

SHDN B3 E A B —X 2 AD CMOS AN T, FaTl /b X7 T ON—Ta TN, VTR T U7 D
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EEOHTHZ LTSI T . INEIT T2 81T NAADOMERRIZ BRI EE ) ORLFRRDL DR DEE 1B
nET,

7.4 TINA ADEEEE— K

OPAX310 7T ARIZIE, 1 DOBEREE— R HV £, EIREED 1.5V (20.75V) & 5.5V (£2.75V) DHIZHLHIRY, Z
IHDT A A THEREL £,

OPAX310S /A RIIT v M BUoiidp) T T RN EE T —RICRETAIOM &£, £
WZOWTE, [Ty MU RE 127 a5 IR TLESN,

32 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: OPA310 OPA2310 OPA4310
English Data Sheet: SBOSAA1


https://www.ti.com/product/ja-jp/opa310?qgpn=opa310
https://www.ti.com/product/ja-jp/opa2310?qgpn=opa2310
https://www.ti.com/product/ja-jp/opa4310?qgpn=opa4310
https://www.ti.com/ja-jp/lit/pdf/JAJSOK7
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSOK7G&partnum=OPA310
https://www.ti.com/product/ja-jp/opa310?qgpn=opa310
https://www.ti.com/product/ja-jp/opa2310?qgpn=opa2310
https://www.ti.com/product/ja-jp/opa4310?qgpn=opa4310
https://www.ti.com/lit/pdf/SBOSAA1

i3 TEXAS

INSTRUMENTS OPA310, OPA2310, OPA4310
www.ti.com/ja-jp JAJSOK7G — APRIL 2022 — REVISED JANUARY 2024

87 V=g RE

E
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A VAN T D EMEM F713 22 RAEW L EE A, (84 O BRI 285 o &I DWW T
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84 77U —a el

OPAX310 773VDL—/L YV — L— )L A A7 F13. R ADEFRT 7V —ar BERICEIT S TVWET, K
FINA AL 1.5V~5.5V TEMEL, 2=T 4 AL TRELTCND70 MBIEWVILE T 7V r—a izl TOovEd,
Class AB I Es 3. T A AREREIEH{ET— RO —<L Sy My T—RIZBITLTWARITFIE, V+ & V-
MIOEBE DORA L MR S/ NSRRI AR A8 c& £4, ANEHFREERIAIZIZH T oL — L3 EEn 05
728, OPAX310 2V —RZ L O HEEPRER F213T 27 VEFRE KR Tt LT,
82RK‘XNET IV — 3y

8.2.1 OPAx310 O—Y A RERE VI 7TV —ay

X 8-1 2, v—YVAREREL T TV r—ar IR S L7 OPAX310 - L ¥,
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+
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8.2.1.1 RR&51E

DOFFHORFHBELIIRDOELYTT,
. EJT UL 0A~1A
o EKMIJIERE 4.9V
o RIYUNEE:100mV

8.2.1.2 HM/GR5HFIE
4 8-1 DEIFEOIEEREEIL. 1 ITRTEBVTT,

Vout = ILoap X Rsgynt X Gain 1)

) WZ&D, vy MERL (RSHUNT) D T }_‘ﬁxFFZJ)%EéEL/i‘j—O A MEIIE OA~1A IR ESNE
o W RAMEIRRFIC S v MEEZ 100mV Al CHERF 35720 e KO v o MEFUT X 2 2L CGiHRshE

\
SHUNT_MAX _ 100 mV _ 100 mQ @

RSHUNT = Toap Max ~ 1A

2 2 75, Rgpunt 1 100mQ EFHEENET . I oap & Rshunt 1L TAERSNLDE r5¢TiOPAx310l FoTHY
TESHL, #9 OV~4.9V O N EBEE AR LET, OPAX310 23 E 2 /) BIEA LR T 570l b8 r A%, K 3
AU CGGHAESET,

Vout_MAX — VoOUT_MIN 3)

Gain =
VIN.MAX — VIN_MIN

K3 Wb, MERT AT AV ERHRENET, ZIUTHES Re & Rg TRIELET, OPAX310 D7 A% 49VIV (T
RE T D120 DIRPL Re BLV Rg DY A R34 TRHEALET,

R
Gain=1+ R_g (4)

Rf (2 57.6kQ. Rg (T 1.2kQ %&E?Rfrét fﬂ?f/\bﬁf 49VIV (T2 L0 ET, K 8-1 ([T EIEE CHIE S -5
EEEAE . K 8-2 ITRLET, KT, BRI E S A AR OB OB THAZEITIEELE T, 20X AR O
A SEAZ L THEBESN, 9‘*@[}’5’%0)%%1@ IREFEDNRELINET A E—F A L~ YLk TR ESIET,
AVE—HUA L YUILE ST, BNV Ay  FEREORE ZOMNOOEENREVET, Ko —4
VADBPNIT AT AT LITRIRDBD T, VAT LD RT A= E DR TRERA Y —F A RIRTHLERHYE
R
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7V B2 HERELEZHINTHE, T A ARG B EE 5 2 5 AR NSV £, [T ik KR ER
KRB TLIEEN,

BIRE L DOUTIZ 0.AUF D ARARR ar T U ERIETLHE, A RXDZNVERRLE A —X L ADEIRPLOFEAIC
JAMEL N TEET, AR T UV OEEOFEMIZOWTL, VAT URNOTARTA Y |87 a5 BLT
TZEWY,

84UL17U b
841 LAT7Y MDHARSA Y

T AR T EmOEWEMEREZ BT 2720 L F O X570 4172 PCB L AT U MFEAM L TTZE0,

o JARL, HROEREGARRRL T Tl B RREL, AT 7 A RO ERE ANk T22L03H0E T,
INANRA AT oW, T TV RADIEAE —F L RIS AE R E LT, G /AR T D70 ET,
- KEREETTUREDORIZ, K ESR @ 0.1uF ©T73Iv 7 NARR 2T o428 L, ATREZRIRD T /34 2D

FICHELET, H—ERT7 77— ar DA V+ BT T RICH LT 1 DDA/ ar T &4
TAE I V1= G s NG N

o BIEEOTFal iyl T VAN OT TR EFBET AL, AR IS D5 O R 5 ED 1
DOTY, W, %8 PCB 0HYH 1 DU EOBIZS IR TL—VBHTT, 7708 F—u i?)‘W) T ST
B EMI (BRETWH) /AR ET, TV TIURETaly 750 REmEIZ oy BEL . 7 F > Rt
DOFIUTTEE ZHNET,

o FENYT VT AR T DX, A B E BIRECAR ET20 ;tu”jjjﬁﬂﬁﬁ OTELITHEL CRLELE3, OO
WAL TR 72 WG S | BURRE R E A X DS WEEHRETATIC T DE01T, BEICRZESED NI E
WFESRDEOIVET,

o AMETFEREL X, ATREZRIRD T ANARCIELKEELET (LA T UMl 25 ), Ry & Ry & s A AT Tl E
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o BEREOERRIK CIX, TTAT I =T A~D Ky DR NCTOERENEAL T 2550130 ET, TI Tl
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91 KFa Ay bDYR—-F
9.1.1 BIEE

BEEEHI SV TE, LT 2B IRLTIZE,

¢ TRHIRALARINAY AT T D EMI RS (OPA333 I LU OPA333-Q1 &l HIL 7)) 77V /r—
gy LAR—hk

o TERYRALAYNAY JQFN/SON & PCB 47 7 V/r—var LA —k

o TRPRALRAINAY [ITIR T TSy =R FIp a8 lr =D [7 TV —ar - LR—h

9.2 FFaAY FOEFMEMERITMDAE

RF¥ 2 A PO EHINZ DOV TOBEEESZ T EDIZIL, www.tij.co.jp DT /A AR 7 4 V2 % BV TLIZEW, %] 27
Uy 7L TGRS D& BRI T R TORGATHRICBE T DX AV = AN M TIDZENTEET, EROFEMIC
DNTIE, WRTESNTERF 2 A NMIE F T \%Z)EﬁZuTE@%:“%K?‘iéb‘o

9.3H4R—F- VY-

TRAZ AL AV JLALY E2E™ PR —h e T A —TFAE, TV =T BRSO R LR EHCE T A M 2o
— IS HGED O EESAZIEN TEDALEAT T, MAEDRIZEZHRR LD, ME OEME LIV 52L T, Rt THE
e RGN TEET,

Vo733 7703, KB IZID BUROEE RSN H DT, ZNBIETHH R A AV VALY O
BERRERR T ALDO TR BT LE TP R A RN ALY D RfRE LML O TIRBVER A, TF TR AR
VALY DS EZIRLTLIEEN,

it : 3
TX YR ARV LAY E2E™ is a trademark of Texas Instruments.
Bluetooth® is a registered trademark of Bluetooth SIG, Inc.

TRCOMEEIL, TNETNOFEE IRBLET,
9.4 BERMEICET S EEEE

20 IC 1%, ESD (2 ko THART 2 WIEMEAR B £, FHH A AL AV AL, IC Z TS B 128 (72 B A D = &
A EAERLET, ELOROROBEORE FIECIEDRV A, 7 A 2B T 2B Zh b ET,
A\ ESD ICLBMARIE, DT IRMREIE T DT A ADTE R ECEIGI DIV ET, K72 IC DG, /ST A—FHb T
(BT BT TARS TSN LIS TR D BT | IR TAL T Ao TOET

9.5 HRE

FRM R ARV AY IR ZOMFEEITIT, HREPIEEEO B IOERN RSN TOET,

10 RETRE EE

EERE S RRBOFRFIIUGET 2R L COET, TOYGTBIRITRGEMICEC T ET,
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Changes from Revision E (December 2022) to Revision F (June 2023) Page
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PACKAGE OPTION ADDENDUM

10-Jan-2024

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 ® (415)
(6)

OPA2310IDGKR ACTIVE VSSOP DGK 8 2500 RoHS & Green SN Level-1-260C-UNLIM -40to 125 0231
OPA2310IDR ACTIVE SOIC D 8 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 02310D
OPA2310IDSGR ACTIVE WSON DSG 8 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 023G
OPA2310SIRUGR ACTIVE X2QFN RUG 10 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 INZ
OPA310IDBVR ACTIVE SOT-23 DBV 5 3000 RoHS & Green SN Level-1-260C-UNLIM -40to 125 0310
OPA310IDCKR ACTIVE SC70 DCK 5 3000 RoHS & Green SN Level-1-260C-UNLIM -40to 125 INN
OPA310SIDBVR ACTIVE SOT-23 DBV 6 3000 RoOHS & Green SN Level-1-260C-UNLIM -40 to 125 031s
OPA310SIDCKR ACTIVE SC70 DCK 6 3000 RoHS & Green SN Level-1-260C-UNLIM -40to 125 INP
OPA4310IDR ACTIVE SOIC D 14 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 OPA4310D
OPA4310IPWR ACTIVE TSSOP PW 14 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 04310PW
OPA4310SIRTER ACTIVE WQFN RTE 16 5000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 04310S

® 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.
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® 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.

® | 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 TI 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 OPA310 :

o Automotive : OPA310-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
ole & olo & 0 o T
& © ol Bo W
el |
. 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
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0O 0 Sprocket Holes
| |
T T
Nt I )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% |
T T
=
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
OPA2310IDGKR VSSOP DGK 2500 330.0 12.4 53 34 1.4 8.0 12.0 Q1
OPA2310IDR SOIC D 3000 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA2310IDSGR WSON DSG 3000 180.0 8.4 2.3 2.3 1.15 4.0 8.0 Q2
OPA2310SIRUGR X2QFN RUG 10 3000 180.0 8.4 175 | 225 | 055 | 4.0 8.0 Q1
OPA310IDBVR SOT-23 DBV 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
OPA310IDCKR SC70 DCK 3000 178.0 9.0 24 25 12 4.0 8.0 Q3
OPA310SIDBVR SOT-23 DBV 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
OPA310SIDCKR SC70 DCK 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
OPA4310IDR SolIC D 14 3000 330.0 16.4 6.5 9.0 21 8.0 16.0 Q1
OPA4310IPWR TSSOP PW 14 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
OPA4310SIRTER WQFN RTE 16 5000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
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PACKAGE MATERIALS INFORMATION
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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)
OPA2310IDGKR VSSOP DGK 8 2500 366.0 364.0 50.0
OPA2310IDR SOIC D 8 3000 356.0 356.0 35.0
OPA2310IDSGR WSON DSG 8 3000 210.0 185.0 35.0
OPA2310SIRUGR X2QFN RUG 10 3000 210.0 185.0 35.0
OPA310IDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
OPA310IDCKR SC70 DCK 5 3000 180.0 180.0 18.0
OPA310SIDBVR SOT-23 DBV 6 3000 210.0 185.0 35.0
OPA310SIDCKR SC70 DCK 6 3000 180.0 180.0 18.0
OPA4310IDR SOIC D 14 3000 356.0 356.0 35.0
OPA4310IPWR TSSOP PW 14 3000 356.0 356.0 35.0
OPA4310SIRTER WQFN RTE 16 5000 367.0 367.0 35.0
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PACKAGE OUTLINE
DBVOOO6A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

=
PIN 1—

INDEX AREA f/ﬁ\

|

. _ 6 \

|

2x !

3.05 l

2.75 I

- 5 ‘

|

|

|

|

L N ?

4 |

3 J—/J

6% 025 - ’ —
[ |0.2@ [c]A[8] (@) = = OGO TYP

= 1.45 MAX —=

0.25
GAGE PLANE

e L L \ T
. TYP 0.6
0 — o3 TYP SEATING PLANE

ALTERNATIVE PACKAGE SINGULATION VIEW

4214840/E 02/2024

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. Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.25 per side.

4. Leads 1,2,3 may be wider than leads 4,5,6 for package orientation.

5. Refernce JEDEC MO-178.

INSTRUMENTS
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EXAMPLE BOARD LAYOUT
DBVOOO6A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

1 1

6X (0.6)

f
T

2X (0.95)

J

SYMM

(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

4214840/E 02/2024

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DBVOOO6A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
— BX(L1) = ¢
1 | ‘ -
6X (0.6) ! ‘ |
f 4 [ + ®
| |
‘ SYMM
[ ‘ et
2X(0.95) |
L T ‘ T
R -

(R0.05) TYP / 2.6)

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

4214840/E 02/2024

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

DBVOOO5A SOT-23 - 1.45 mm max height
SMALL OUTLINE TRANSISTOR
3.0
2.6
(D loafc— =
PIN 1 izg E 4—‘
INDEX AREAj N

GAGE PLANE

f

(1

|
|
|

4
\
L NOTE 5

8

0: TYP&/A+ L—'

0.6
0.3

TYP

SEATING PLANE

1.45
0.90

ALTERNATIVE PACKAGE SINGULATION VIEW

4214839/J 02/2024

NOTES:

AOWN =

)]

per ASME Y14.5M.

exceed 0.25 mm per side.

. 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

. Support pin may differ or may not be present.

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

INSTRUMENTS
www.ti.com




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/J 02/2024

NOTES: (continued)

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

SMALL OUTLINE TRANSISTOR

PKG
—= BX(L1) = ¢

1 1l % | |
5
oo
ﬁ [ I
— ‘ L SYMM
[ Tt

‘ |
T
L7(2-5)4’

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

(RO.05) TYP

4214839/J 02/2024

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
SOT - 1.1 max height

DCKOOO5A

SMALL OUTLINE TRANSISTOR

-

N
o]
©
i
(@]

f

PIN 1 : = L1MAX
INDEX AREA

]

[ 1
| —

tEUL

0.1
0.0 TYP
NOTE 5
0.22
GAGE PLANE
\[ 0.08 TYP

g TF/L»— 020 vp \ T

> TYP
0 0.26 SEATING PLANE

4214834/D 07/2023

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-203.

4. Support pin may differ or may not be present.

5. Lead width does not comply with JEDEC.
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EXAMPLE BOARD LAYOUT
DCKOOO5A SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

-— bp—-—-r—-—¢  3)
2
2X(—(“)-765) \ ‘ T l
L | .

(R0.05) TYP Li 2.2) 4J

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:18X

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

EXPOSED METAL EXPOSED METAL/
J qu 0.07 MAX J L 0.07 MIN
ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214834/D 07/2023

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
DCKOOO5A SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

| j 5X(?.95) ¢
5X (0.4) %—4—}7777 5 .
! SYMMT

T 2 ***7***‘7*74; 1.3)
|

2X(0.65)

(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.125 THICK STENCIL
SCALE:18X

4214834/D 07/2023

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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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.

w3 TExas
INSTRUMENTS
www.ti.com



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.

i3 TEXAS
INSTRUMENTS

www.ti.com




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)

‘ —f~—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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MECHANICAL DATA

RUG (R—PQFP—N10)

PLASTIC QUAD FLATPACK

Pin 1 Index Area

040
0,34

v
w] ©

0,00
Seating Height

Seating Plane

0,40

[ [ i [ A
L ‘ A
Pin 1 Identifier — | ‘ v
0,10 X 45° 04— - _ _ __ls
— ‘ gy 239
10 =
9 8 ! 7 6
LR o 030
0,35 0.20
005 10X
WGE e & 0,10 M[c[A[B]
, 0,05 M| ¢

Bottom View

4208528-3/B 04/2008

NOTES: All linear dimensions are in millimeters.

QFN (Quad Flatpack No-Lead) package

Dimensioning and tolerancing per ASME Y14.5M-1994.

This drawing is subject to change without notice.

configuration.

This package complies to JEDEC MO-288 variation X2EFD.
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

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

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

‘\‘_

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

SEE DETAIL A

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

4214825/C 02/2019

NOTES:

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

. This drawing is subject to change without notice.

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

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.

[N

(G200 w N

INSTRUMENTS
www.ti.com




EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

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

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

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

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

SOLDER MASK DETAILS

4214825/C 02/2019

NOTES: (continued)

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

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

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

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

4214825/C 02/2019

NOTES: (continued)

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

9. Board assembly site may have different recommendations for stencil design.
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GENERIC PACKAGE VIEW
DSG 8 WSON - 0.8 mm max height

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

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

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

PLASTIC SMALL OUTLINE - NO LEAD

0.32

0.18
@
0.4
0.2

ALTERNATIVE TERMINAL SHAPE

PIN 1 INDEX AREAJ~_:

=N
©o

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

g
[ 1 []]

9

|

|

|
=
(o))
I+
©
o

L]

|

4 4] |
EC .
2x T \
‘
|

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

(45° X 0.25) 0.4 0.18

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

[ []

4218900/E 08/2022

NOTES:

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

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

DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

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

-

SOLDER MASK/

OPENING

METAL

NON SOLDER MASK

T

METAL UNDERJ j'\*SOLDER MASK

SOLDER MASK
SOLDER MASK

OPENING

DEFINED

(PREFERRED) DEFINED

SOLDER MASK DETAILS

4218900/E 08/2022

NOTES: (continued)

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

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

PLASTIC SMALL OUTLINE - NO LEAD

8X(0.5) SYMM

8X (0.25) — —

Sy ()

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

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 9:

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

4218900/E 08/2022

NOTES: (continued)

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

DCKOOO6A SOT - 1.1 max height
SMALL OUTLINE TRANSISTOR
2.4
18 (D ]oa]c
1.4 E
PIN 1 11 L1
INDEX AREA 08

]

2.15 ‘
1.85

[
i
.

TYP
NOTE 5
0.22 ‘ ‘
GAGE PLANE \[ 008 TYP
8: TYPT 0.46 \
— TYP SEATING PLANE

0.26

ALTERNATIVE PACKAGE
SINGULATION VIEW

4214835/B 04/2024

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. Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.15 per side.

4. Falls within JEDEC MO-203 variation AB.
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EXAMPLE BOARD LAYOUT
DCKOOOGA SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

6X (0.9) P(EG
1 j i T ‘

6X (04) [

—

SYMM

3
(R0.05) TYP ; @ 2)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:18X

+—_
|

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

EXPOSED METAL EXPOSED METAL/
J qu 0.07 MAX J L 0.07 MIN
ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214835/B 04/2024

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.
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DCKOOO6A

EXAMPLE STENCIL DESIGN

SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

f

PKG

6X (0.4)

6X (0.9) T ¢
]

4X(0.65)

(R0.05) TYP

Li 2.2)

SOLDER PASTE EXAMPLE
BASED ON 0.125 THICK STENCIL
SCALE:18X

4214835/B 04/2024

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.
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GENERIC PACKAGE VIEW
RTE 16 WQFN - 0.8 mm max height

3 x 3, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

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

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

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—]

SIDE WALL
METAL THICKNESS
DIM A
OPTION1 | OPTION 2

I 0.1 0.2

0.8 MAX
LAL* = e
0.05
0.00

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

—EXPOSED
THERMAL PAD

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

4219117/B 04/2022

NOTES:

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

2. This drawing is subject to change without notice.

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

i
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EXAMPLE BOARD LAYOUT
RTEOO16C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

] E—

i1
CO g

16X (0.24) T O ! O

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

(PREFERRED)
SOLDER MASK DETAILS

4219117/B 04/2022

NOTES: (continued)

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

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

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

PLASTIC QUAD FLATPACK - NO LEAD

(1.55)
16 13

BRNR XS T

s g Lo
|

METAL/ ‘
ALL AROUND ‘ _ «.7 ] e I 1
| |
|

(R0.05) TYP

|
L \
'd T A
- ‘ - 12
() ‘ ()
16X (0.24) | - ‘
@ /1\17 @ SYMM
- (\}%———4*—— —-—¢ @9
f - I
12X (0.5) | Y ‘ Y !
| ‘.
% ) s
|

L

|
- (2.8)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 17:

85% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:25X

4219117/B 04/2022

NOTES: (continued)

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