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RIEL., T3 ADFE A& HEH 5 A e

RITHEREL 72\ AT HI

PERHVET,

CINBDSERIFIZRBWT, F-
WS IELKEMET A LA BRI L0 TIEHIEE A, Ff@mﬁ)\m%w
EMENDHY ., T NAZDOEHENE, HERE

AL, - K
EREIC R

(2)  ANEUIE 6.0V INITHERFSIVTWVDIRY | (V+) ZEBZ DAL T ARETY . AN InD (V) ~DX AT —FEEITHY E A,

(3) ANEUE (V-)
4) TIURA~OFEE, N —U BT

WL CHEAA—R 77T ENTHET, (V=) £V 0.3V KW AJIE B i,
16077,

i 10mA LLFICHIRT 24 EAHYET,

6.2 ESD E4&

EinES (=8 Hfr
OPA2310 Vesp) |HEKE AAETF L (HBM), ANSI/ESDA/JEDEC JS-001 ¥ (1) +4000 \%
OPA2310 Vesp) |HEKE T A A EET /L (CDM), JEDEC {1:£% JS-002 7 () +1500 \%
OPA310, OPA4310 |Vespy | M A&EF /L (HBM), ANSI/ESDA/JEDEC JS-001 ¥EfiL (1) +8000 %
OPA310, OPA4310 | Vgsp) | i HEHE TN A BET /L (CDM), JEDEC {14k JS-002 #:HiL @ +1500 \Y

(1) JEDEC RF¥ =22 JEP155 (21, 500V HBM ThHILIXIEUERZ: ESD B LY m 2 ALK Z 2R BEN FIRE Ch D LB ThET,
(2) JEDEC R¥=Ark JEP157 (213, 250V CDM ThivTHEHERYZ ESD & M7 m e AT X0 R 2 B EE R flRE Th DO LELHiS TV ET,

6.3 #ERENESRMH
B (EIReJE D IR EE R PN (RRZ LR D72V ERD)
B/ME BAME HEfr
Vs BIREE. (V+) - (V-) 15 5.5 v
\4 NI BIER -0.1 5.6 v
Ta BUE IR -40 125 °C
6.4 22U Fv RIVOEICET 16
OPA310 OPA310S
. DBV DCK DPW @ DRL @ DBV DCK
R (SOT-23) | (SC70) | (X2SON) | (X2SON) | (SOT-23) | (SC70) Hr
5¥ 5¥ 5¥ 5¥ 6 6
Raua 52 AT JE PH A~ DB 2115 214.6 i i 190.7 195.8 °CIW
Resctop) | AT —A (L) ~DORUEHT 109.4 110.0 FeE FeE 110.5 122.9 °CIW
Ress BEATIM D HAR ~D BT 77.8 60.7 EN EN 70.8 55.5 “C/W
Wt BEATHS L ~DE M T A— 5 452 32.1 e EN 47.4 38.3 °CIW
Wis BEATHOHAR DR T A— 5 77.5 60.4 FiE FE 70.5 55.2 °CIW
Rescipoty | HEAEINDS— R (i) ~DFEHT ML ML RIE RIE ML ML °C/W
(1) PERBILORFOBMELLEDOTEHC OV T, 77V —ar LIR—NHEARB L IC Ry — Y OEGEAf FE1E ], SPRA9S3 2L
TLIZEWY,
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(2) O —U AT va I a—T7,
6.5 737 IV F¥ RIDEICEHT H1EHR
OPA2310 OPA2310S
- DSG D DDF @ DGK PW @ DGQ @ RUG
PR (WSON) (SOIC) | (SOT-23-8) | (VSSOP) | (TSSOP) | (HVSSOP) | (X2qFN) | HAE
gL gL 8L gL gL 10 10t
Roja | B IR ~D B 901 139.0 e 187.7 o R 179.4 CIW
BRI — A (L) ~0 . . . .
Rodcion) | by i 12.1 81.2 S 78.1 P St 66.7 cw
Ress BB D DI~ DB 56.3 82.4 RE 109.5 RE RIE 104.5 °C/W
wor %f’\jm%im“”%ﬁ”? 9.2 313 i 17.9 i K 14 “CIW
Ve i&f\jﬁﬁw‘ﬂi*ﬁAW%TﬁE/‘? 56.3 81.6 e 107.9 RiE RiE 104.2 °CIW
NN —
Rescoo) | 1 (D7 A (IIH) ~0 | 31 8 L K L K *iE wumL | oW
ERHL
() BB OB OB I EDRAIT ST, 77— ay LR NS KB LT IC /o — SO BRI, SPRA953 A BHEL
TLIZEY,
(2) ZORYT—=Y AT AT LE2—TT,
6.6 27y R Fv¥RIIDEICET H1ER
OPA4310 OPA4310S
N RUC @ D PW RTE DYY @ \
AP 2 () (X2QFN) (SOIC) (TSSOP) (WQFN) (SOT) LA
14t 14t 14e 16 16
Roa |10 b B~ B e 1015 128.2 576 T CIW
Reucitop) | EGE G — R (1) ~DOEEHT RiE 57.8 58.7 62.4 RIE °C/W
Row |0 M5 i~ B e 58.0 714 329 R cW
wor AN LB DR T A e 20.9 13.0 34 e CW
Wi BTN D IAR A~ DR T A—H RiE 57.6 70.8 32.9 RIE °C/W
Roscpoty |HEATBNGS—A (JEHH) ~OEHEHT KE B B 16.6 RIE °C/W
(1) B E ORI OB D RERIC ST, 77U — sy LN B L O IC S — Do Bl 5 ], SPRAY53 B HEL
TS,
Q) ORI —T FF AT S L a— T,
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6.7 ESAFE

Vg = (V+) - (V=) = 1.5V~5.5V (£0.75V~+2.75V) DA (Ta = 25°CHE), R, = 10kQ % Vg/2, Vom = Vs/2, BE T Vg yt = Vs/2
W2 (FRIZFEIR D72 BRD),

S \ F AN | BME EmE Rcm| MM
Z 7y NEE
ANAT o NE Vem = V- +0.25 +1.3
Vos = mV
= Vem = V- Ta = —40°C~125°C +1.4
ANF T . PSR .
dVos/dT | 72571 Vem = V- Ta = —40°C~125°C £0.5 nYae
ANA 72y NE
PSRR . =1.5V~5. =V- +1 + VIV
I oom | Vs = 18V ~55V. Vou =V +10 50| pv/
FAAL TS b J0kHz 1 WV
—var
AFISAT REH
N [EE=ry
Is AT AR |y = 1.8V, Vg = 5V 1 30|  pA
7 AR-=2
los 5%}(%})4‘7‘12/1\@ Vg = 1.8V, Vg = 5V +0.5 +25 pA
IAR
En AHBIE/AR |f=0.1~10Hz 4 uVpp
f=100Hz 32
en r);jjm}f/4%{ﬁ f=1kHz 16 nV/Hz
f= 10kHz 13
iN AFE/AX O |f = 1kHz 10 ANz
A BIEFERH
v FAEESHE ) [Vs=1.8V Ta = —40°C~125°C (V-) (V+)
CcM
[FIAHAEEAPE () | Vg = 5.5V Ta = —40°C~125°C (V-)-0.1 (V+) +0.1
Vg = 1.8V, (V-) £ Vey S (V+) - 0.6V 75 85 dB
Vg = 1.8V, (V-) £ Vey S (V+) - 0.6V Ta =-40°C~125°C 65 78 dB
B Vg =5.5V, (V-) £ Vey S (V+) - 0.6V 83 95 dB
CMRR RIS 5
[P EN Vg =5.5V, (V-) £ Vey S (V+) - 0.6V Ta = —40°C~125°C 75 85
TP Vg = 1.8V, (V-) £ Ve S (V4) Ta = —40°C~125°C 575 70 4B
TNV Vg = 5.5V _ o 4550
(V=) - 0.1V £ Vgpy £ (V+) + 0.1V Ta=-40C~125°C 665 80
AN —EF R
72
Zp A 80| 1.4 GQ || pF
ALE—H A
[FFHE—R
Zicm AT 1001 0.5 GQ || pF
A=A
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6.7 EXNEE (FX)

Vs = (V+) - (V=) = 1.5V~5.5V (0.75V~+2.75V) DHA (Ta = 25°CHE), R, = 10kQ % Vg/2. Vou = Vs/2. BE Vg yt = Vs/2

WZHERE (RFIZRRIR D72 ERY),

STA— FANEHE | RME mmE ROcE|
BAN—TF FALv
WL —FEITS | Vs = 1.8V, (V=) + 0.05V < Vg < (V+) - 0.05V, 102 15 B
Hq Ry = 10kQ % Vg/2 (2
Vg = 1.8V, (V=) + 0.10V < Vg < (V+) - 0.10V,
e 95 105 dB
B —7EEs  |RL=2kQ & Vs/2 IZHE
A @) Vg = 5.5V, (V=) + 0.10V < Vg < (V+) - 0.10V, 109 125 @
Ry = 10kQ % Vg/2 (i
Vg = 5.5V, (V=) + 0.15V < Vg < (V+) - 0.15V,
oY 1 11 B
Ry = 2KQ % Vg/2 (o6t 0 ° d
Vg = 1.8V, (V=) + 0.05V < Vg < (V+) - 0.05V,
A O 90 100
oL R, = 10kQ % Vg/2 125k
B —FFBIES | Vs = 1.8V, (V=) + 0.10V < Vg < (V+) - 0.10V, %
Hq Ry = 2KQ % Vg/2 (286t
Ta = —40°C~125°C dB
Vg = 5.5V, (V) + 0.10V < Vg < (V+) - 0.10V, 105
RL = 10kQ % Vg/2 (i
Vg = 5.5V, (V) + 0.15V < Vg < (V+) - 0.15V, 9% 100
Ru = 2KQ % Vg/2 (286t
WA —7FBIES | Vg = 3.3V, (V-) + 0.25V < Vg < (V+) - 0.25V, = oo
A2 (6) I, = +50mA Ta=25C 80 102 dB
RS
Vg =1.8V, G =+1, R_= 10kQ. C_ = 100pF 25 MHz
GBW | %ir sl
Vs = 5.5V, G =+1, R, = 10kQ, C, = 100pF 3 MHz
Vg =18V, G=+1, R, =10kQ 258 Vips
SR Z)b— L—h
Vg =55V, G=+1, R, = 10kQ 3 Vs
Vs = 5.5V, G = +1, Vo = 1Vgys. f = 1kHz. .
Ry = 10kQ % Vg/2 (=i 0.000 %
LETNTER + |V =55V, G=+1, Vo = 1Vrys. f = TkHz
THD+N }_r—uf s N - Vo RMS» N X Y
JAR @) Ry = 2KQ % Vg/2 IoH:6t 0.0035 %
Vs = 5.5V, G = +1, Vo = 1Vgus. f = 1kHz. .
Ry = 600Q % Vg/2 (246t 0.0080 %
0.1% £T. Vg = 5.5V, Vgrep = 4V, G = +1, C, = 10pF 1.8
‘ 0.1% £T. Vg = 5.5V, Vgrep = 2V, G = +1, C, = 10pF 13
ts R N7 S| us
0.01% T, Vg = 5.5V, Vgrep = 4V, G = +1, C_ = 10pF 23
0.01% T, Vg = 5.5V, Vgrep = 2V, G = +1, C, = 10pF 1.6
PM [if~—Yy  |G=+1. R, =10kQ % Vg/2 [2H¢. C, = 10pF 60 B
e =+1.R = 10kQ % Vg2 (cHEkE firk~— = 40° 75 pF
P
LOBE | G=+1.R_ = 10KQ % Vg/2 IZHEHE. 250 oF
Frit 72 8 IR 72 L
toverload EATFEIERER] | Viyx 7 A2 > Vg 0.6 us
EMRR | Tl |f=1.8GHz, Viy emirs = 100mV 75 dB
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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. Veom = Vg/2. 3L Vg yt = Ve/2
WZHERE (FRIZFEIR D72 BRD),

STA— \ FANEHE | RME mmE ROcE|
5
Vg = 1.8V, R_ = 2kQ % Vg/2 |ZHE5E 10 21
Vs = 1.8V, R, = 10kQ % Vg/2 (H#E 2 "
Vg = 1.8V, R_ = 2kQ % Vg/2 |ZHEt Ta = —40°C~125°C 51
IEFEEL—/L705 | vg = 1.8V, RL = 10kQ % Vg/2 [ZHsk Ta = —40°C~125°C 26
Von DEEM AL —
P Vg = 5.5V, R, = 2kQ % Vg/2 |ZHEE 35 20
Vg = 5.5V, R = 10kQ % Vg/2 (455 0.75 9
Vg = 5.5V, R = 2kQ % Vg/2 |ZHzft Ta = —40°C~125°C 30
Vg =5.5V, R = 10kQ % Vg/2 (455 Ta = —-40°C~125°C 14 y
m
Vg = 1.8V, R_ = 2kQ % Vg/2 |2 H55E 5.5 15
Vg = 1.8V, R = 10kQ % Vg/2 (55 1.2 10
Vg = 1.8V, R_ = 2kQ % Vg/2 |2 H55E Tp = —40°C~125°C 45
AFBEL—ADD |Vg = 1.8V, R = 10kQ % Vg/2 12HEE: Ta = —40°C~125°C 25
VoL DEEH AL —
” Vg = 5.5V, R = 2kQ % Vg/2 2Bt 35 175
Vg =55V, R = 10kQ % Vg/2 (5 0.75 10
Vs = 5.5V, R, = 2kQ % Vg/2 |Z#H5E Ta = —40°C~125°C 275
Vs = 5.5V, R = 10kQ % Vg/2 (TH55: Ta = —40°C~125°C 1
G © Vg =1.8V +20 mA
Isc FIHEETE @ ©) | Vg=1.8V, Tp =-40°C~125°C +6 mA
JEAE R ©) Vs = 5.5V, OPA2310 +75 +150 mA
Isc KRG © Vg = 5.5V, OPA310 35110 OPA4310 +110 mA
F =7 =7
Zo o —4 |f=10kHz 1000 Q
A
EIR
Vg =15V, lg = 0A, vy bF 7y FANLATIE
SHDN = V+ 165 190 pA
o= ro#k |Vs= 1.5V, o= 0A, Lo ko FALATI A0 4550
I T T TEDRIE | BT e Ta = —40°C~125°C 165 210|  pA
EERI
Vs = 5.5V, Ig = 0A, S ¥ v k2 FALATIR 165 200
- uA
SHDN = v+ Ta =—40°C~125°C 215
ST B Ta=25°C, Vg =5.5V, Vg 7.7 L—Fk > 0.3V/us 125 us
Ty
| FoFmeps s | TNTCOTY T Mk, SHDN = V-, OPA4310S 0.100 0.150 pA
Q_SHDN . S s p—
- YMIUVER |t 72851, SHDN = V-, OPA310S 0.265 0475 pA
laston | e SPS |7 24k, SHDN = V-, OPA2310S 0.200 0.375| A
— PACAVNS i
| ForoLpy e | TRTOTU T A, SHDN = V-, Tp = —40°C~85°C, OPA4310S 0.300 pA
Q_SHDN T . - p—
- B <77 %81, SHDN = V-, Tp = -40°C~85°C, OPA310S 0700] pA
T EDU Y . ot == _ _ . o
lasioN | [y () | TNTOT YT ML, SHDN = V-, Ty = —40°C~85°C, OPA2310S 0.600 pA
7 Uy N D
OUTSHDN | 1 fo 'y | 7o P8 T L 431 11.5 GQ || pF
A
Py High &
VSHDNfIH JE (7:/7‘%)4’* (V-)+1.2 \Y
—7)V)
14 BFHB TS 70— N2 (ZE RO EPE) #55 Copyright © 2024 Texas Instruments Incorporated
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6.7 EXNEE (FX)

Vs = (V+) - (V=) = 1.5V~5.5V (0.75V~+2.75V) DHA (Ta = 25°CHE), R, = 10kQ % Vg/2. Vou = Vs/2. BE Vg yt = Vs/2

WZHERE (RFIZRRIR D72 ERY),

INTA=HF

T AN

#x/IME BEE  RAE

HEAL

VsHpN_IL

aYy” Low
(T BT
7))

(V-)+0.2

ton

TTDAF—T
IV (v >
) (0 (1)

G =+1,Vom = Vs/2, Vg = 0.9 x Vg/2, R % V- (ZHfi

us

torr

TUTDT 47—
TR ()

G =+1. Vow = Vg/2. Vo = 0.1 x Vg2, Ry % V- (Tt

us

I8_sHDN

SHDN > DA
37347 AT
(BrZd)

(V+) 2 SHDN Z (V-) + 1V

50

(V-) S SADN S (V-) + 0.2V

100

nA

(1) BRT —2EFMEIRE RSO TRUESITWET,

(2) BT AR R E SV THESNTOET,

(38) ANBRIAR T —HOFELEE T, ZFH 2L —ab OFRICE SO THRES TOET,

(4) 3 W%T741%, -3dB THIHIE = 80kHzZ,

(5) ZZTHIESNTCODEMEIIL, FREERDY — AL 7 OFEE T,

6) AoL %, (Vosa—Voss) ! (Vouta — VouTs) OFELLTHESNET, Vosa 13 OUT B> 28 (V+) - 0.25vV THRATASHL, T 73 AN 50mA &/
— AU ETESND A7y hCHY, VOSB 1L OUT EL 78 (V=) + 0.25V THAAT RASIL, T /34 A 50mA v 7 Li=ex il ESh
247y TT,

(7)  TA—T VIR (topr) &A1 —TLIRERT (ton) 13, SHDN EUAZHINSNAIE B 50% RAV R, HIJBEN 10% (T 42— V) £iz2ix
90% (A H—T /L) L-YUET LR EORFHMRE L TERSNET,
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6.8 fARAIEE

Ta = 25°C, V+ = 2,75V, V— = -2.75V, R, = 10kQ % Vg/2 1255, Vom = Vs/2. Vout = Vs/2 (FHTZR D7 RD)

T T T T T T 1 BT T T T T T T T T T T 11
24 ] 16 —
21 14
< 18 - 12 [
g@ 15 E 10
= 5 8
£ £ —
< 9 < 6 -
6 4
3 2
o I | 0 | | L1
=533383583- =227
Input Offset Voltage (uV) Input Offset Voltage Drift (uV/°C)
Vg=55V Veu = Vs/2 Ta=25°C Vg=55V Vem=Vg/2  Tp=-40C~+125°C
TA2E =70 St = 36V < =215V TAZEL =70
MNZFAT = 0, N 0,
6147ty NEEOAHER RIS A 49 = 0.50vFC ¥/~ =03uvIC
X 6-2. ¥ 7y MNEERY 7 FOHHER IS A
rTTTT T T T T T T T T T S I T I O N N I N
24 27 ]
21 24
— 18 - 21
& e 18
o 15 14
= 2 15
g 12 g 12
< 9 < 9
6 6
3 3
oL = 0 [
D QN T WOoW - QNN ®Y TN O© DN ®n YWY O~ ©Y oY
Input Bias Current (pA) Input Bias Current (pA)
V=55V Veu = Vs/2 Ta=25C V=55V Vem = Vs/2 Ta=85C
F A28k = 140 t5 = 0.6pA 27~ =1.2pA TN AEL = 140 ¥ = 4.6pA 27~ =1.3pA
6-3. AANA 7 RABRDATMER M S A 6-4. ANSXA 7 RAERDAHER FIS A
T T T T T T T T T 11 T T T T T T T T T T T T T T T T T T
24 [} ] 14 ]
21 12 [
_ 18 _ BBR
S 10
w 15 @
8 8 8
3 12 £
& Es
6 4
3 2
0 —| | 1 M ot | 1. 1.
0 YT O WA ®Y YD W LEVUT OV - INAND®LYTIYOLWYO
Input Offset Current (pA) Input Offset Current (pA)
Vs=5.5V Vewm = Vs/2 Ta=25°C Vg=55V Vem = Vs/2 Ta=85C
T3 2K = 140 TH=02pA 7~ =15pA F A28 = 70 ) = 0.3pA v/~ =1.6pA
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6.8 fA&RAIHE (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)

800 1800
600 1400
— < 1000
>5 400 >5 e :
% 200 % 600 e S—
= S 200
> 0 >
3 g 200
g -200 g -600
Qo Qo
2 400 £ .1000
-600 -1400
-800 -1800
-40  -20 0 20 40 60 80 100 120 140 -40  -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
Vs =5.5V, Vg = V- FNAZH =T2 Vg =5.5V, Vgy = V+ FNA2 =72
6-7. AhF 7ty MEELRE L DB 6-8. AhF 7ty MEELRE L DB
1600 800
1200 600
51 800 g 400
S 400 g 200
5 5
s o 3 °
& 2
S -400 & -200
é -800 é -400
-1200 -600
-1600 -800
-3 25 2 15 -1 05 0 05 1 15 2 25 3 -3 2.2 -1.4 -0.6 0.2 1 1.8
Input Common-Mode Voltage (V) Input Common-Mode Voltage (V)
V+ =275V, V- =-2.75V V+ =275V, V-=-275V, (V=) <Vgu < (V+) - 0.6V
FORA2H =72 FTRAZE =72
6-9. ¥ 7ty MEELRABEEE L DRR 6-10. ¥ 7ty NERELEHEEE L DR
1000 1400
—— 1000
. 600 _
il >3 600
g ©
& 200 g
= = 200
E s
[} ——
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g 3 -600
-600 £
-1000
-1000
21 22 23 24 25 26 27 28 29 -1400
Input Common-Mode Voltage (V) 1.5 2 25 3 3.5 4 4.5 5 55
Supply Voltage (V)
V+ =275V, V-=-275V, V¢cn > (V+) - 0.6V .. "
. " Vewm = (V- FONA 2L =72
TS AAK = T2 o= ()
e B6-12. A7ty MNEELEREE L DB
6-11. X7ty FEELRBEEELOMFE
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6.8 fA&RAIHE (Fex)

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

100 10
70 | — ls-
50 | — le+ g
— 30 z 6
< <
g 20 g 5
= <
g 10 “%’ 4
>
o 7 o 3
8 5 8
S s S
2 o 3 2
= £
]
0.7
0.5 1
40 20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
VS =55V, VCM = Vs/2 VS =55V, VCM = Vs/2
6-13. I &R & DBIR 6-14. los vs BB
15 2.7
— Ig 24| — |os|
— Ig+ 2.1
10 . 1.8
- < 15
g 2 12
— c
c o 0.9
g 5 5 06
15} © 03
8 g 0
g 0 £ 03 \/\—\/\
] 5 -06
g g o
-5 -1.2
15
1.8
-10 -2.1
2.75 1.75 -0.75 0.25 1.25 2.25 -2.75 -1.75 -0.75 0.25 1.25 225
Input Common-Mode Voltage (V) Input Common-Mode Voltage (V)
V+ =275V, V- =-2.75V, Vgu = Vg/2 V+ =275V, V-=-2.75V, Vgm = Vs/2
6-15. 15 LRAEE L DBER 6-16. los LRABEL DBIR
160 20 150
140 75 120
60 90
— 120
3 45 680 o
= °
g 100 2 30 3 g
1] = S
g 80 g 15 o 3
- <=
¢ 60 0 30 o
2
S 4 -15 -60
-30 | — Gain -90
20 — Vg=55V — Phase
— Vg=15V -45 -120
0 100 1k 10k 100k 1M 10M
40 20 0 20 40 60 80 100 120 140 Frequency (Hz)
Temperature (°C) C. = 10pF
RL=10kQ 6-18. BUL—7 44 > B LU & iR & DBEfR
6-17. BAN—T7 54 L LIBE L DBk
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6.8 fXRAVFE (Fi)
Ta = 25°C, V+ = 2.75V. V- = -2.75V, R = 10kQ % Vs/2 |85, Ve = Vs/2. Vout = Vs/2 (KRR D720 RY)

Output Current (mA)
V+ =275V, V-=-2.75V
6-21. HABERA »/ EHABREDER (V—X)

2000 50
— G=-1
5 1800 20 — G=1
S — G=10
g 1600 — G=100
= 30
8 1400
g o
£ 1200 T 20
- E=
3 1000 8 10
3 800
I3 0
& 600
<
& 400 -10
&
200 -20
0 100 1k 10k 100k 1M 10M
10k 100k 1M 10M Frequency (Hz)
Frequency (Hz) CL = 10pF
] 6-19. BV — vE=%" i B8 : N
B 6-19. BV — T4 » E—F AL BB L OBR 6-20. BV — 7 1 > & BRI & DBAR
2.8 2.2
-40°C
— 25°C
2.7 —— 85°C -2.3
— 125°C
S 26 S 24
[} (0]
(=) (=]
£ £
S 25 2 25
5 5
=3 =3
3 24 3 28
-40°C
23 2.7 — 25°C
— 85°C
— 125°C
22 2.8
0 20 40 60 80 100 120 140 160 180 0 40 80 120 160 200 240 270

Output Current (mA)
V+ =275V, V-=-2.75V
6-22. WHEERA J LHABREDEAR (2 0)

1.1

-40°C
09 — 25°C
— 125°C

0.7

V)

0.5

0.3

0.1

Output Voltage

-0.1

-0.3

-0.5

0 2 4 6 8 10 12 14 16 18 20 22 24
Output Current (mA)

V+= 0.9V, V-=-0.9V
6-23. WHEBERA > J LHhBRL DB (V—2X)

0.2

0
S 02
(0]
(=]
8
5 04
5
2
g s
0.8 -40°C
— 25°C
— 125°C
A

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Output Current (mA)

V+=0.9V, V- =-0.9V
6-24. HHBERA VIV EHNBREDKEER (2>0)
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6.8 KRG (FiX)
Ta=25°C, V+ =275V, V- =-2.75V, R = 10kQ % Vg/2 IZ¥5#t. Vem = Vs/2. Vout = Vs/2 (FFIZEEIR D72 FRY)
100 55
90 S 50
80 Z 45
70 é 40
g 60 g %
= 5 30
T 50 S
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o 40 2 20
o
30 3 15
20 ag 10 ___//
— PSRR - (dB) 5
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100 1k 10k 100k Y 10M 40 20 0 20 40 60 80 100 120 140 160
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6-25. PSRR & FHiE# & DR Vg=15V~55V
6-26. DC PSRR &BE & DR
110 140
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S 120
90 o
& 100
o s
% 70 *8' 80
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2 50 g
=
<40
£
30
5§ 20
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10 0
1k 10k 100k 1M 10M 40 20 0 20 40 60 80 100 120 140
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6-27. CMRR & EiE# & DR Vg = 5.5V, (V=) < Vgy < (V+) - 0.6V
6-28. DC CMRR &BE & DRIk
3 g 100
: ®
» e
_ % 60
3 5 50
Z 1 T 40
= 8
[0} Q 30
R i
S @
g 2 20
< (0]
4 g
5
>
5
2 2 10
Time (1 s/div) 10 100 1k 10k 100k
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6-29. BRISEIBTD 0.1Hz~10Hz DEE/ 4 X 6-30. ANEBE/ A X AR MIVEBE
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6.8 fA&RAIHE (Fex)

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

-60 -40
— RL=2kQ — RL=2kQ
— RL=10kQ — RL=10kQ
70 R =100 kQ .50 RL =100 kQ
g 80 T 60
z z
+ +
) )
L -9 £ -70
-100 T -80
-110 -90
100 1k 10k 100 1k 10k
Frequency (Hz) Frequency (Hz)
Vg=55V Vem = 2.5V G=1 Vg=55V Vem = 2.5V G=-1
BW = 80kHz VOUT = O-SVRMS BW = 80kHz VOUT = O-SVRMS
6-31. THD + N & ¥ & DBItR 6-32. THD + N & ¥ & DBtk
0 0
— RL=2kQ — RL=2kQ
15 — R =10kQ -15 — R.=10kQ
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-30 -30
o 45 o 45~
o z .
Z 60 Z 60 T~
a ‘———\] o
£ 75 E 75 \ \“
90 -90 \\\\ J
-105 -105 s
-120 -120
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Amplitude(VRMS) Amplitude(VRMS)
Vg=55V Vem = 2.5V f=1kHz Vg=55V Vem = 2.5V f=1kHz
G=1 BW = 80kHz G=-1 BW = 80kHz
6-33. THD + N & iRiE & DBER 6-34. THD + N &iRiE & DR
180 180
170 170
z z \
3 =5
— 160 — 160
g o
5 5
O 150 O 150 \/
€ €
3 3
2 140 3 140
> =]
(¢} (¢}
130 130
120 120
1.5 2 25 3 3.5 4 4.5 5 5.5 -2.75 -1.75 -0.75 0.25 1.25 2.25
Supply Voltage (V) Input Common-Mode Voltage (V)
Vem = Vg/2 V+ =275V, V- =-2.75V
6-35. L B & BIREE L DM 6-36. BB & FHEEE L DBFR
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6.8 ARIVFMY: (Frx)
Ta=25°C, V+ = 2.75V, V— = -2.75V, R| = 10kQ % Vg/2 [ZH26%. Vom = Vs/2. Vout = Ve/2 (FHZER D72\ RD)
180 60
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2‘1 160
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§ 150 ?
= o
3 140 2 30
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S \/\N g
é 130 le) 20
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g 120 — Riso = 0 Q, Overshoot (+)
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6.8 fA&RAIHE (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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5 ————
-2
3 -10
Time (1 ps/div) Time (20 ps/div)
G=-10 VIN = 600mVpp G=1 VIN = 10mVpp CL = 10pF
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£ 5
£ &
2 £
g £
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6-47. KEBE MY VY 41 A (B) G=1 VN = 4Vpp CL = 10pF
6-48. KISt MY S 44 A ()
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6.8 fA&RAIHE (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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Time (20 ps/div) Frequency (Hz)
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6.8 RV (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
Z 05 g 80
el
% 0 E 70
g -0.5 E 60
3 50
-1.5
2 40
25 30
-3 20
Time (2 ps/div) 10M 100M 1G
Frequency (Hz)
V+ =275V, V- = -2.75V 6-56. FREANZEEL T HERTHMREL (EMIRRY) LR
6-55. 7 T DT 1 E—TINVIEE e

-80

-90

-100

-110

-120

Crosstalk (dB)

-130

-140

-150

-160

100

1k 10k 100k M
Frequency (Hz)

6-57. Fv R L= 3>

10M
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7 SFHAEHBH
71 =

OPAX310 7 7V DA T 721X, > 7 /v (OPA310), 7 =7/ (OPA2310), BL O U v F++%/L (OPA4310)
DL —v Y — L— )V NN AL TR 2l A ToBAREE (1.5V~5.5V), KN EIRA T 7T RNHVET,
OPAX310 IZFEF IZ @l v M O UVIREL R EL TR, A 31— 7 VR AR O HEE 13> 97)> 0.9us TF, =
OHEBEIZIY . TV r—2ar TT T DU T F IV Fo—r DOF a—T 4 P ATNDBLEREEIT EEEBHEYIET
%9, OPAX310 IZ. AJILIEOEIRL — /VIZAID» S T A — R BRI W27 A /L'—7 AJ) ESD #
WEEERH L, B ESD PEREA FEHIL CvET,

OPAX310 iF, /XU — /Ry RfhE AR NSy — D TGS, BIRHIIR, r—~ /b vy "M U RFERERE A N
LTz, RIHIEGR TEMEL TWDEZITHIEN B REMEAL FZBLL TvET, OPAX310 1%, L —/LIZIER T
AL T INERETHY, 5.5V EIR CITIREFFA K> CEKEETIT £75mA (F/ME) T, ik ERIZDT
165uA T9, IKELE, K lq. WHTEROMAEGORITEY ZOT SARTIEF ITMFFC, IRAVILHB IO B
TIVr = a kil T, B DA T T EW BN T HZ LI KD SHITREV I BT ERE A LI B Tx
FT, TNHDOT/NARL, LED RZ74/3, LCD RFA/3 L—H— RTAX TEC RIANT IV —a Akl ThY,
V77V ANy T7 A=K T T4A7Y—F LDO L THE M TEET,

AN FAREEFI L 5 OL— 3G ERTNDTZ), OPAX310 2 — R3S D HEEFMER E/2137 27 LV EIR
A TEET, L—L Y — L= LD ATTBLI R AL IR0, BKEBIR T 7V r—a TEATIvr L
VUMW KRIEICHER T D728, TV s AID = 3—% (ADC) OBRENC i # T1, 512, Class AB B3, V+
LT TV RMIDAERB OR A NGRS NSO RBIE AR A BRE  CEE T,

OPAX310 1%, (ifH~—r 40° (fREEMH) The K 75pF ZBEEh T, 3MHz O7 AV HHRiEFE , 3V/us DA/L—L—h,
4uVp.p DG /A A (0.1HZ~10Hz) ZHFR EL, F ¥ R HIZOEEBFITDO T 165pA THLHT20D | FEF I
HHEETEN AC MREEZEILITEXE T, DC 77— a Th ARV AT AT RER (IREE 1pA). B2 A
NA 7wy MEE (RFEHE 0.25mV), B4f72 PSRR ({LFfH 10pV/V), CMRR ({L#{i 80dB)., Ag. (fLFfH 125dB) T
HHZENAIEEIRVET,

OPAX310 7 73VIE, BB|ZEREHSI QWA BIEERETE B F L TEET, IO T 71T, IR I STk
(RF1) EERETH (EMI) OB ETANE | =T 4 FARTEN, BIOA N A =3 =R T A 7 UREE T O BN L2
ZTUWVET,
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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 BRBESREA
7.3.1 BIfEEE

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 L=l 2= L=NAT

OPAx310 > U—AXD AN [EFHE—REIEFPHIL, W7 OB —/VETKROET, 2k, 1.5V LWV IEF TRV E
JRELE CTEIEL TWAEEAETYH, MHEERELD 5.5V TEMEL CWAEGE THREETT, ZOMEEEIL. 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
FRZIED B IR E S CVET, xv//azlxl\ﬂ?t@ﬁ?’ﬁ ERMEE XA OGO, W5 DOASI
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 F v /b A7 (V-)~(V+) - 0.4V D ANBIETT 774712720 N F v b ST

IEEFNS (V4) - 0.4V ECTOANEBIETT 774712720 F T, ZOBBERITES ., (V+) - 0.5V 15 (v+) -03V E
TRAL, ZOHFFATIIWE FOXT B4 2720 FET, LRt OBEL UL, MU AX DAL v a/)VREEICEE T
L7 ADEIMI>TELTHAREMERHYET, OPAX310 Tk, EFLd 200mV OER I, t%%@ﬁmf
Bk 200mV Z# 35 REEMERHV T, L7e3> T, @R (5 5 DB A 12725) 1, Low TiX (V+) - 0.7V~
(V+) - 0.5V, High I TldAc K (V+) - 0.3V~(V+) - 0.1V OHFIPHIZZA25 AT REME R H £,

P F¥ 1/ AF T N F v RV AN ST LOBMRENEN QDI EEEE L, OPAX310 11, ER CTibEN
TEANT 7L L TP F¥ %V A SIXT O IH B KGN D IR FINTWET, iz OPAx310 &
TLVO00xX %3 =Tl LT ET, TLVO0OX 1L, IEDL—/Ls 1.4V FTO I P F /b T CEIWET DL E
éznfm OPAX310 IZIEDL—/735 0.7V £T P F /L A7 TEIET ISR FHEN TV ET, 20 OPAX310

BiFHEMD 700mV @ P 7‘%%/&7\73«7%@. L. P Fv 0 A JJdBH 238 i R 2l PR E N A AR R R
(1 5V, 1.8V 72&) TEMET D5, G IR ICH IR T,

FDI= . AJHEB-DIEWEFEAA L 27 1E, OPAX310 D P F ¥R/ A ST O CLOR S 6 Tx | B i
TR CEAAIBEMEN B\ =00 B A e CXE T,
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1600 2000
1200 1500 /’
S 800 1000
s : 3 / —
2 400 5 500 —
> 0 = 0 -
= - S e e i,
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-=-2.75V
7-1.0PAx310 A 7ty FEELRBEBELOBFE B 7-2. TLVI0OXx DA 7€y NEEELFHEBELDE

13

733 L=/ 2— L—IHT

OPAx310 I%, wA7a/\U—_ KHITEIRDOA T 7 ELUTEREFFEIITERY, BRI EREhRE 228U $£7, i
V=R NG AL EFH LT- Class AB 1B L T, S22 —/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,

7.3.4 ERMEBHLELUILTEE

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 Offife s mMEA M CLELTRBZMERF L | EEYE(E 40° @ BAFRAH~— 0 2R LTI, 250pF £ THF
B2 RIRIIHV EE A, —HOREEIT Y (1PF J0HREVMED CL) OEMESIHT (ESR) 1%, 72703 %
ELTRBEZHERF A IDIIRB L — T O 2 B Z DI+ T, TV T DN —TF A R&LTDHE T
CAIEBIIRER R BAE TEET, JVEWEES AL TOT T DOF — "= a—NEEBHETHE, 2Dk
DA EIZAGTT,

=T FAURER CEMET 27 7 O B AMEREIRE N &0 E95 1 DO TFEE, K 7-3 (IR TI512, HALE
FN/NST BT (BEYEMIIZIE 10Q~20Q) 2 AT 5L T, ZOEPiIT, KERFBEMEAMICHEI A — N~ a—]
VR T T RIEIARIBR L £, 727250, 2O FIEICL->TERINGS 1 SORBEIL., BinEn-EdEGE, A EMEA
faf EMPFN R ST T R COEPLENC L TR RSB RSNDZETT, 2O ESE, HIAAL U T E2 RS TS
WHTrA BEEELSEET,
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+V
s Vout

—_ I:{iso ji

— Cload

Vin _VS

N\
R 7-3. BBt AFEREEEN DM E

7.3.5 BB 5 DEE

WA MNAOOEIE L, AT 7 O H IR EE NSRRI RE I R T 572D IC M BRI E L TERSNET, &
WANBIEFZIEE WA WNER T, HEENEREEEE LB DL, AT 7O )T /A A3 fafnfaikic
AVET, WT IO T T ASARBEARIFIRIC A -T2t . HABHTY =7 BEREICR A7 DIZ B MO KRR (& E Ay
EIHHER]) 2L EELET, HABPEIRIREBICR DL, 7o A E SNz AL — L — TRV —Z B L £3, L7223
ST, WAMPRIEDLE ORI, WA E IR e — R OAFHI RV ET,

OPAX310 77U A ff 1 JF I 1358 0.75ps (FRYEfE) T3,
7.3.6 EMI B#%

OPAX310 |%, WO EB T ¥ (EMI) 742V 7ML T, VAYL 285 (BEARE I AT ¥ RFI) <0, 7)na/1s
HFF =T UL AR — R NG O T B SR DI L DY — A bR E IS EMI DR R %
IR L F9°, EMI PRI RIS % G T K0 ek rTEE ©. OPAX310 1XZ D L7k ft O EATE AL CWhE S, 754
R A LAY AV, 10MHZ 225 6GHz £ TOME AW E I ELANT MU Teo T, AT 7 Ot & e HE
BIOMEATHHEEEZBIRELELZ, OPAX310 TZOTANAToTZfERAE | X 7-4 (TRLET, EBEOT 7V r—
2 T fRIICIE TS, BrE DRI H1F 5 OPAX310 @ EMIRR IN+ ff% ., % 7-1 (ORLET, [4=7 7D
EMI (=R ]7FUr—ay LR—MNIE, A7 A I 45 EMIRR PERED MG ML H SN TR,
www.tij.co.jp 22HF T a—RTEET,

120
110
100
90
80
70
60
50
40
30

20
10M 100M 1G
Frequency (Hz)

EMIRR (dB)

7-4. EMIRR &R bk
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xR 71. NREFRBITH(FT S OPAXx310 EMIRR IN+
FREQUENCY TIVr— Ay B ST EMIRR IN+
400 MHz E ANV B SNV, FHETOEM, K&, L—F —, BB (UHF) 77V r—ar 48 dB
900MHz GSM (ERAIIEIE) 77U —ar MO ra— )L 2T 5 ERGEE, e —ar, GPS (k& 58 dB

1.6GHz £C). GSM. #iZeE AL, UHF 77V —3ay
1.8GHz GSM 77V ir—ar | /80 X—=VF)ViE, 7 a—R R R, L SR (1GHZ~2GHz) 75 dB
802.11b, 802.11g. 802.11n, Bluetooth®, E/3A /L /S—YF )Li@f5, FEEM. BEABLOERM

24GHZ | (SM) . 7~ a7 SRS L O S /S (2GHZ~4GHz) 90dB
3.6GHz BERLHINT . MiZSBEBE O —var iR, B30, S UK 95 dB
5GHz SOGZH1Z1)a\ 802.11n, MEBIEL TS —Tar  BNAVIEE, FHEMRE TOEH, C /UK (4GHzZ~ 102 dB

7.3.7 ESD LUEBGHIA —/V—X FL' 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 ANMECBIOHAEC AT, AT T HREORIN T S AZATHE S E T, ZOMRGERIEE I, @ ORI EE
BT 7T AT IRIENDIORRGI S E T,

OPAX310 (Zix. AN EIEEIRE S DRIZERAT 7V T ZAA =R RS TORNZ SRR 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 FiE &
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7.3.8 ATESD RZE

OPAX310 7 73VIZIE, T XTOE IS ESD fRERIFE A AIAEN THES, AN TIE, ZOREITTIZT =11
+—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!?I/~/V@HIJ CATME B BEAET DR E R DD B — 7 A

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

7.3.9 >+ v P BEE

OPAX310 S T RARIZIX AT 7% T 4 2—7 VLU THRIHEE ) DAZ L 314 T—RIZBITT % SHDN B34
WS TWET, ZOE—FTIL, BIRTOA T U7 OEEERITER 500nA i T3, SHDN £ 1377747
Low 72T, SHDN B> ~D AHBRE IR0 w7 High DEE | vy T F—RR3A R —T IR E T,

SHDN v’ / :L F_XT T DEDERL — N EFEELL TONET, vy MU U BEREDO AL v a/LRITHKI 500mV (1 %E
i) T, BREEIISCTEELER A, AL—RRAAS T U TR 57280 | 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, 2720y 2 High X, (V-) +
1.2V £ V+ OOEBIEEERSNET, 7‘/7"%4*%7“/1/3“54:@\ SHDN v > ZFH%h7pm’ 2 High [ZBRE4 5404
BWRHVET, T T T 48— T T DI SHDN t°y%7ﬁ§j37‘£m°/“~y7 Low (ZBREN T2 LB BV ET, Tl TIL,
Ty AT BB N7 High BIEE70 i Low EZHE T 570, BB 52 LA R<HESEL £9°, SHDN B CFF
RENDIEEEEIL (V+) + 0.5V T, ZOBEEL L EBRLE, TAAAREEGLET,

SHDN B3 E A E—X 2 AD CMOS AN T, FTaTl b X7 U T ON—Ta TN, VTR T 7D
/**“/\‘5‘/ IIATHAL T, eyl ATZI0filEsivET, /\‘/—7*)%@10)77)/7%/a/fi COREEE 35628

IZE o CREEFAE RIEIK TS, ANy T VBRBIRFHZIE R CEET, TR TOF Y RLEZERICT Yy M U357
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- KEIRE L ETTUREDORIZ, K ESR @ 0.1uF © 7397 NARR avF o428, ATREZRIRD T /34 2D

IR ELEY, H—EET 7V r—ar OEAIE, V+ 37T RIZH LT 1 DONRARRA 3T o a4
s I A G B R G B

o [BIEOTIali T AN DT T RESEET DI SR, AR T Db fl O Bh A7 T ED 1
STT, W, 28 PCB ®9b 1 DU LOBIZI IR FL—r BT, 790 F FL— A3 B4 B A& ST
B EMI (FBEET-HE) /A RXEHWICKLKRVES, TN FIURET T al JI0 R mBE syl . 77 N &
OWAUTEEEZHNET,

o FHED TV TEIRET HITIE, AJTERE EIRECR F/ T E BRI D TEAE B CEREE L £97, ZnH R
By BEL TRV A USRS /A A DL OERRETATICT 2801T, BEICZZSEDLHFNIEHNICE
WEERDELNET,

o HMHTERENE, FTREZRIRD T ANA RIS ELE L ET (VAT UM 25 HR), Ry & Ry & K Hs AT ChOE
THE, FAEREER/METEET,

o AJERRTITEARVELET, ASBCERIXEIE ORGSR ER ) CHAHZEIEELET,

o HBEAREBOEMIC, BREIESHARA L E—F L ADH —R Vo Ve E T LET, H—R Uo7 &
T HEANUNAFAET D, SESFRBAOBEMRNSDY — 7 E i A KgAK T Ed,

o TI T, EOHERERSD T2, EA AL TOH% T PCB 227V —= 2752 LA HELE L £47,

o EREEOEMRIK CIX, TTATF VT =V A~D Ky DR N IOMERENZAL T D5 A 8BV E T, TI Tl
PCB #/KTHi& L7~ T, PCB 7T 7V aRX—F L J LT, ZV—= T HIZT NAAD S —VIZBRIAEN T
KD ERETHIEEHEREL 9 1IZEALE DR TIL, 7V —=271%12 85°C T 30 M DIKIE R —F 27 %472
[ S G B

Copyright © 2024 Texas Instruments Incorporated BB F BT o — N2 (:‘jfe,‘ﬁ OB ‘é\iﬁﬂ‘) B 35

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


https://www.ti.com/jp
https://www.ti.com/product/jp/opa310?qgpn=opa310
https://www.ti.com/product/jp/opa2310?qgpn=opa2310
https://www.ti.com/product/jp/opa4310?qgpn=opa4310
https://www.ti.com/jp/lit/pdf/JAJSOK7
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSOK7H&partnum=OPA310
https://www.ti.com/product/jp/opa310?qgpn=opa310
https://www.ti.com/product/jp/opa2310?qgpn=opa2310
https://www.ti.com/product/jp/opa4310?qgpn=opa4310
https://www.ti.com/lit/pdf/SBOSAA1

13 TEXAS
OPA310, OPA2310, OPA4310 INSTRUMENTS
JAJSOK7H — APRIL 2022 — REVISED NOVEMBER 2024

www.ti.com/ja-jp
c3
INPUT }_4L
OUTPUT
T U1 = T
12
+ R3

3 l\/\/\/

_T_ Cc2
TH ]

84.2 L1470 FAI

§R2

8-3. REWAEDOL 17U MIDEEE

B 8-4. IIRGEBREAAXRT V> TOERL A 7D b -SC70 (DCK) Ky —

36 BHHZBT T 57— N2 (ZE B Bt 2285 Copyright © 2024 Texas Instruments Incorporated

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


https://www.ti.com/product/jp/opa310?qgpn=opa310
https://www.ti.com/product/jp/opa2310?qgpn=opa2310
https://www.ti.com/product/jp/opa4310?qgpn=opa4310
https://www.ti.com/jp/lit/pdf/JAJSOK7
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSOK7H&partnum=OPA310
https://www.ti.com/product/jp/opa310?qgpn=opa310
https://www.ti.com/product/jp/opa2310?qgpn=opa2310
https://www.ti.com/product/jp/opa4310?qgpn=opa4310
https://www.ti.com/lit/pdf/SBOSAA1

13 TEXAS

INSTRUMENTS OPA310, OPA2310, OPA4310
www.ti.com/ja-jp JAJSOK7H — APRIL 2022 — REVISED NOVEMBER 2024

ITNARBLUVRFa A MOYR—-F
9.1 RFa AV bDYR—-P
9.1.1 BEEH

B RHZ W T, LTS RL TLIEEN,

o TRYRALAYNAY [FT 7O EMI 255 (OPA333 33500 OPA333-Q1 2 fiL7=6)] 77V r—
Iy LAR—k

o TFTRHRAUAVILAY | JQFN/SON D PCB E4Efr 7V /r— a0 «LaAlR—h

o THXVRAURINAY VTR TTob N7 =Ry oy = 77V r—ar - LiR—h

9.2 K¥a A2 bOEHBHMERITMSHE

R 2 A RO T IOV TOIBAZZ T EADIIE ., www.tij.co.jp DT /SAABLEL 7 4 V2 % BN TLIZEW, [1@H] 27
Vo7 U TRERT D8, BRSNZT X TORGERICEAT XAV AN B2 T IDIENTEET, BHOFEMIC
DN, WRTENZRF 2 A MIEEN TV AUGETEREZ Z B S0,

9.3 YR—k-UV—-2

TRA A AL AV LAY E2E™ PR —h T 3 —F A%, TV =T BRRARE DRI LRI T A M Ao
— ISR DEES LI LM TELIGFT T, BEFORIZAZRBELIZD, ME OERM ALV T52L 7T, @it T
T XA RIS ENTEET,

V2 7&8C%ar 7V, A FRE (LI TBURDO XIS NDH DT, ThHIZT TP A A2 LAY Of:

AR A5 D TIEAL BT LHTIX VR AL AV AY O RIFE KM LT DO TSI EE A, TR A2
A DERGHEEZRLTTIESN,

[:l:4
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PACKAGE OPTION ADDENDUM

8-Nov-2025

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 ©)
@ )
OPA2310IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 0231
OPA2310IDGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 0231
OPA2310IDR Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 02310D
OPA2310IDR.A Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 02310D
OPA2310IDSGR Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 023G
OPA2310IDSGR.A Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 023G
OPA2310SIRUGR Active Production X2QFN (RUG) | 10 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 INZ
OPA2310SIRUGR.A Active Production X2QFN (RUG) | 10 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 INZ
OPA310IDBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 0310
OPA310IDBVR.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 0310
OPA310IDCKR Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 INN
OPA310IDCKR.A Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 INN
OPA310SIDBVR Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 031s
OPA310SIDBVR.A Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 031S
OPA310SIDCKR Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 INP
OPA310SIDCKR.A Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 1INP
OPA4310IDR Active Production SOIC (D) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OPA4310D
OPA4310IDR.A Active Production SOIC (D) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OPA4310D
OPA4310IPWR Active Production TSSOP (PW) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 04310PW
OPA4310IPWR.A Active Production TSSOP (PW) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 04310PW
OPA4310SIRTER Active Production WQFN (RTE) | 16 5000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 04310S
OPA4310SIRTER.A Active Production WQFN (RTE) | 16 5000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 04310S

@ 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 Tl RoHS Statement for additional information and value definition.
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https://www.ti.com/product/OPA2310/part-details/OPA2310IDGKR
https://www.ti.com/product/OPA2310/part-details/OPA2310IDR
https://www.ti.com/product/OPA2310/part-details/OPA2310IDSGR
https://www.ti.com/product/OPA2310/part-details/OPA2310SIRUGR
https://www.ti.com/product/OPA310/part-details/OPA310IDBVR
https://www.ti.com/product/OPA310/part-details/OPA310IDCKR
https://www.ti.com/product/OPA310/part-details/OPA310SIDBVR
https://www.ti.com/product/OPA310/part-details/OPA310SIDCKR
https://www.ti.com/product/OPA4310/part-details/OPA4310IDR
https://www.ti.com/product/OPA4310/part-details/OPA4310IPWR
https://www.ti.com/product/OPA4310/part-details/OPA4310SIRTER
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
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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 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|
IR T
& © o|( Bo W
el |
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
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0 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 8 2500 330.0 12.4 525 | 335 | 1.25 8.0 12.0 Q1
OPA2310IDR SOIC D 8 3000 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA2310IDSGR WSON DSG 8 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 5 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
OPA310IDBVR SOT-23 | DBV 5 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
OPAS310IDCKR SC70 DCK 5 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
OPA310SIDBVR SOT-23| DBV 6 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
OPA310SIDBVR SOT-23 | DBV 6 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
OPA310SIDCKR SC70 DCK 6 3000 178.0 9.0 24 25 12 4.0 8.0 Q3
OPA4310IDR SOIC D 14 3000 330.0 16.4 6.5 9.0 2.1 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

I3 TEXAS
INSTRUMENTS
www.ti.com 12-Mar-2026
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 353.0 353.0 32.0
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
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
OPA310SIDBVR SOT-23 DBV 6 3000 210.0 185.0 35.0
OPA310SIDCKR SC70 DCK 6 3000 180.0 180.0 18.0
OPA4310IDR SolIC D 14 3000 353.0 353.0 32.0
OPA4310IPWR TSSOP PW 14 3000 353.0 353.0 32.0
OPA4310SIRTER WQFN RTE 16 5000 367.0 367.0 35.0
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DO014A

SMALL OUTLINE INTEGRATED CIRCUIT

e 27vp SEATING PLANE——"
PIN 1 ID 01[Cl~
(- ) 14 e =Y
1] e ‘
— == ]
§ |
| ] il
8.75 8 2X :
8.55
WL — [ )
|
| ] H
— ) ]
il |
7 e |
¥ 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.
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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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GENERIC PACKAGE VIEW
RUG 10 X2QFN - 0.4 mm max height

1.5x 2, 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.

4231768/A
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RUGO0010A

PACKAGE OUTLINE
X2QFN - 0.4 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—_|

lj‘i e
2.05
1.95

0.40
0.34

v o _

0.05 J

0.00

/‘|; 0.1 MIN

SIDE WALL
WETTABLE FLANK

OPTIONAL: SIDE WALL PIN DETAIL
NOTE 3

0.35
2X .25
& 010 [c[A[e] SYMM
jﬁ
5
I
|
R & R 6
| .03
aX 55
! & [01@]c[A[B]
‘
SYMM
L _ . N
+3F |
\ | 025
6X ‘ X015
‘ [} & 0.1@ [c|AlB
N 9 ,, 045
1 ! 0.35
4 V
: 10
PINZLI 0.4
(45°X 0.1) 8X 03

-

1

(0.127) TYP

4231745/B 03/2026

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 n

otice.

3. Minimum 0.1 mm solder wetting on pin side wall. Available for wettable flank version only.

i
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EXAMPLE BOARD LAYOUT
RUGO0O010A X2QFN - 0.4 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

2X (0.3)

10 SEE SOLDER MASK
sx (0.55) ‘ / DETAIL
4X (0.25) — W
‘ | -
) O
|
4X (0.2) L i

Lo

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 35X

0.05 MIN
0.05 MAX a]
ALL AROUND r ALL AROUND
METAL UNDER

METAL EDGE 1 ; SOLDER MASK
I
! |
! |

EXPOSED METAL T __SOLDER MASK EXPOSED— | || ~———SOLDER MASK
OPENING METAL (., OPENING
NON SOLDER MASK
DEFINED SOLDER MASK DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4231745/B 03/2026

NOTES: (continued)

3. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
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EXAMPLE STENCIL DESIGN

RUGO0O010A X2QFN - 0.4 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
2X (0.3)
SYMM
¢
10
8X (0.55) w
4X (0.25) — r \
‘ | T :
I 9
[ |
4X (0.2) 1 i | i
|
)
| ! SYMM
6X(05) 77%7777\+ ————— {—-— (1.8)
. L - ‘ |
-3 @
(R0.05) TYP | !

\
|
‘ 6
- |- 1
2X(06) |
|

(1.35)

SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 35X

4231745/B 03/2026

NOTES: (continued)

4. 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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DCKOOO5A

PACKAGE OUTLINE
SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

PIN 1
INDEX AREA

NOTE 5

GAGE PLANE 0.22

\[ 0.0 TYP
& rr/ | 046 \(
. TYP TYP
SEATING PLANE

0.26

4x0°-12° ~— (0.9) —=

2 [
(@]

~— 1.1 MAX

1

]

[ 1
|-

TYP

oo
or

4214834/G 11/2024

NOTES:

[N

o bhwWN

per ASME Y14.5M.

. This drawing is subject to change without notice.
. Refernce JEDEC MO-203.

. Support pin may differ or may not be present.

. Lead width does not comply with JEDEC.

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

0.25mm per side

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

i
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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/G 11/2024

NOTES: (continued)

7. Publication IPC-7351 may have alternate designs.
8. 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/G 11/2024

NOTES: (continued)

9. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
10. 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

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.

INSTRUMENTS
www.ti.com




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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PACKAGE OUTLINE

DBVOOO6A SOT-23 - 1.45 mm max height
SMALL OUTLINE TRANSISTOR
3.0
2.6

(D Joa[ch~ =

PIN 1— ‘
INDEX AREA
(1L
_ 6 }
2X !
3.05 1
2.75 I
5 !
X
|
|
T |
4 |
I
6X 822 \S /) f\gj/J
& Jo20]c|a[B] X 15 Vol 000 TP
1.45
0.90
GAGE PLANE
f

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

4214840/G 08/2024

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.
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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/G 08/2024

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
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/G 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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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] |
[oms | N\ |
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 —
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t—-—f-—F— 2 — S ] s
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- 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.

INSTRUMENTS
www.ti.com




EXAMPLE STENCIL DESIGN
DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

8X(0.5) SYMM

8X (0.25) — —

Sy ()

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

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 9:

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

4218900/E 08/2022

NOTES: (continued)

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

PWOO014A

SMALL OUTLINE PACKAGE

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

NOTE 4

\\.

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

GAGE PLANE

P

DETAIL A
TYPICAL

4220202/B 12/2023

NOTES:

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

. This drawing is subject to change without notice.

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

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

. Reference JEDEC registration MO-153.

(G20 w N
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PWOO014A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

[N
N
X
BelCinE
N
a1
N
J

1]

SYMM

=
1)

L

(5.8) !

LAND PATTERN EXAMPLE

SOLDER MASK
OPENINGWL

/

EXPOSED METAL SHOWN
SCALE: 10X

METAL UNDER
SOLDER MASK\

EXPOSED METALJP

#Lf 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

JL* 0.05 MIN
ALL AROUND
SOLDER MASK

DEFINED
SOLDER MASK DETAILS

(R0.05) TYP
e

SOLDER MASK
OPENING

I
|
J |\ .\J!EXPOSED METAL

4220202/B 12/2023

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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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
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PIN 1—]
INDEX AREA

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

GAGE PLANE

f

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

4214839/K 08/2024

NOTES:

[N

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

. This drawing is subject to change without notice.

. Refernce JEDEC MO-178.

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

. Support pin may differ or may not be present.

AOWN

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

SMALL OUTLINE TRANSISTOR

—= BX(11) =

f

5X (0.6)

f
T

2X (0.95)

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

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

EXPOSED METAL

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

SOLDER MASK DETAILS

4214839/K 08/2024

NOTES: (continued)

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

SMALL OUTLINE TRANSISTOR

PKG
—= BX(L1) = ¢

1 1l % | |
5
oo
ﬁ [ I
— ‘ L SYMM
[ Tt

‘ |
T
L7(2-5)4’

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

(RO.05) TYP

4214839/K 08/2024

NOTES: (continued)

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

SMALL OUTLINE PACKAGE

02
| Soacl— -

FPIN 1 INDEX AREA SEATING
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—] == j T T
—-—] 2% 1l
|
[ ] + ‘ ]
— == |
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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
4x0°-12° E . 0.1 1yp
0.0
NOTE 5
4X &4°-15°
0.22
GAGE PLANE \[ 0o0s TYP

g’ rﬁ L \ j
> TYP 0.46
0 — 026 TYP SEATING PLANE

0.26

4214835/D 11/2024

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
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—
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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/D 11/2024

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/D 11/2024

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.
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EXAMPLE BOARD LAYOUT
RTEOO16C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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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
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 17:

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

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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