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Roucop) |ZEZEANE (THHE ) #H 109.4 110.0 5 5 110.5 122.9 °CIW
Ro s 45 2 HL AR A 77.8 60.7 [ e 70.8 55.5 °C/W
T EEN RIS T 45.2 32.1 H5E H5E 47.4 38.3 °C/W
LN 45 % R BURFIE S 40 77.5 60.4 G G 70.5 55.2 °C/W
Roucpoty |&EZEATE (JEHE ) A ANidE ANidE e e ANiE ANiE °C/IW
(1) BARBIARERIEFIEZEE | WS F-FAAIC HEEH75 5 R SPRA953.
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(2)  UEFEEERIUL T IRARES .
6.5 XUEIE ST HI AV RE(E B
OPA2310 OPA2310S
- DSG D DDF @ DGK PW @ DGQ @ RUG
Hths (1 (WSON) (solc) (SOT-23-8) (VSSOP) (TSSOP) (HVSSOP) (X2QFN) LA
8 5| 8 5| 8 5| 8 5[ 8 5l 10 5| B 10 5|
Roua SE BB HH 90.1 139.0 B 187.7 e P 1794 W
R o Joqtop) | B AN ( THHE ) #4PHL 112.1 81.2 (573 78.1 s s 66.7 ‘CW
Rogg | % AL 56.3 82.4 e 109.5 th5E i 104.5 °C/W
byr 25 B TRHE S5 9.2 31.3 R 17.9 1558 15 5E 14 °C/W
b g 25 55 AR BRURRAE S 8L 56.3 81.6 R E 107.9 158 15 5E 104.2 °CIwW
R ucibo) | A ZEAMFE (JEHS ) #biL 31.8 i R i HisE HsE i °C/wW
(1) BARHIARMERIEFIEZEE | WS F-FHA IC HEEHT757 R SPRA953.
(2)  BEFEEEIUL T IRATIRGS .
6.6 VU@ E SR PEREE B
OPA4310 OPA4310S
_ RUC @ D PW RTE DYY @
iz (X2QFN) (soIc) (TSSOP) (WQFN) (soT) pr
14 3|4 14 5 14 5| 16 5|1 16 5|

Roua LEE IR € 101.5 128.2 57.6 g °C/W
RoJyctop) | ZEZEAM%E (T ) #40H e 57.8 58.7 62.4 R °C/wW
Rous 45 2 o R AR AR Rt 58.0 71.4 32.9 e °CIW
byt SEETRHES 5 s 20.9 13.0 34 R °C/wW

b g 44 5 AL R AR R IE S AL Hise 57.6 70.8 32.9 R °C/wW
Roucpoty |AERAMTE (R ) #ARH FiE A& AiEM 16.6 RisE °CIw
(1) AXRBIAPIRIFNEZE R | 1§ S W EFAAIC £ FEHS5FF RIS , SPRA95S3.,
(2)  UhEEEERTUETIRARRS.

Copyright © 2024 Texas Instruments Incorporated TR 15 1

Product Folder Links: OPA310 OPA2310 OPA4310

English Data Sheet: SBOSAA1


https://www.ti.com/lit/pdf/spra953
https://www.ti.com/lit/pdf/www.ti.com/lit/an/spra953c/spra953c.pdf
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/opa310?qgpn=opa310
https://www.ti.com.cn/product/cn/opa2310?qgpn=opa2310
https://www.ti.com.cn/product/cn/opa4310?qgpn=opa4310
https://www.ti.com.cn/cn/lit/pdf/ZHCSQH9
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQH9H&partnum=OPA310
https://www.ti.com.cn/product/cn/opa310?qgpn=opa310
https://www.ti.com.cn/product/cn/opa2310?qgpn=opa2310
https://www.ti.com.cn/product/cn/opa4310?qgpn=opa4310
https://www.ti.com/lit/pdf/SBOSAA1

OPA310, OPA2310, OPA4310
ZHCSQH9H - APRIL 2022 - REVISED NOVEMBER 2024

/

TeExAS
INSTRUMENTS

www.ti.com.cn

6.7 HAS R
Vg=(V+) - (V-)=1.5V E 55V (20.75V £ +2.75V ) , Ta=25°C , R, = 10kQ Hi%#:% Vg/2 , Vou = Vs/2 , H Vo ur =
Vg2, BRAES AW
¥ WRELE | B mmE BAE| B
KABE
Vem=V- +0.25 +13
Vos NS LN mV
Vem=V - Ta =-40°C % 125°C +1.4
dVos/dT fﬁ)\s’i‘ﬂ WIRE |y, =v- Tp = -40°C % 125°C 0.5 Ve
PSRR fg%ﬁé@;‘%gg V=15V £ 55V, Veu=V - +10 50| PV
JEIE R S f=10kHz ) RV,
NRE IR
ls WA WERR (D |Vg=1.8V & Vg=5V +1 +30 pA
los NRRABEFED | Vs =1.8V & Vg =5V +0.5 +25 pA
LY
En MRS [f=0.1Hz % 10Hz 4 U Vpp
f=100Hz 32
en E)\Fﬁr HE = 1kHz 16 VI Tz
f=10kHz 13
in RO | f = 1kHz 10 fA/ v Hz
MNHETEE
SR R | Vg =1.8V Ta = -40°C % 125°C (v-) (V+) %
Vem “ . _ —a0° o vV-) -
A EEEM | Vs =5.5V Ta=-40°C & 125°C 0.1 (V+) +0.1 %
V=18V, (V-)< Ve < (V+) - 0.6V 75 85 dB
V=18V, (V-)< Ve < (V+) - 0.6V Ta = -40°C % 125°C 65 78 dB
» V=55V, (V-)< Ve < (V+) - 0.6V 83 95 dB
CMRR %LEE;;I]LK Vg=56.5V, (V-) < Veu < (V+) - 0.6V Ta = -40°C % 125°C 75 85
SEHTER Vg =18V, (V-) < Vow < (V+)  |Ta=-40°C ¥ 125°C 57.5 70 B
(1\7%;&%021\6%5\/2: < )+ 04V Ta=-40°C & 125°C 66.5 80
LN R
5y
Zp LTIN 80 1.4 GQ || pF
FH A7
LA
Zicm LN 1001] 0.5 GQ || pF
FHAT
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6.7 S (52)

Vg =(V+) - (V-)=15V & 55V (£0.75V % +2.75V ) , TA=25°C , R_ = 10kQ HiEH % Vg/2 , Vom=Ve/2, H Vo ur =
Vs/2 , BrAE AU .
S \ WA | mE oame BkE| B

FFERIY 28

Vs= 1.8V, (V- )+ 0.05V < Vg < (V+) -
TTFHR LR 5 0.05v, 102 115 dB

Vg= 1.8V, (V- )+ 0.10V < Vg < (V+) -
0.10v, 95 105 dB

Vs= 55V, (V-)+0.10V < Vg < (V+) -
0.10v , 109 125 dB
R = 10kQ ( H##%E Vg/2)

Vs= 5.5V, (V- )+0.15V < Vg < (V+) -
0.15V, 105 115 dB
Vs= 1.8V, (V- )+ 0.05V < Vg < (V+) -
AoL 0.05v, 90 100
R, = 10kQ ( %% Vg/2 )

Vs= 1.8V, (V- )+ 0.10V < Vg < (V+) -
FFIR L 488 35 0.10v, 90

Vs= 55V, (V-)+0.10V < Vg < (V+) -
0.10V , 105
R, = 10kQ ( H#%E Vg/2)

Vs= 55V, (V-)+0.15V < Vg < (V+) -
0.15V , 90 100
Ry = 2kQ ( %HE Vg/2 )

Vg =33V, (V-)+0.25V < Vg < (V+) -

FFIR AL 25 )

Ta=-40°C % 125°C dB

FFRHER O 0.25V, Ta=25°C 80 102 dB
I = £50mA
SRER B
Vg=1.8V,G=+1, R _=10kQ , C_ = 100pF 25 MHz
GBW A 267 AR
Vg=55V,G=+1, R _=10kQ , C, = 100pF 3 MHz
Vg=18V,G=+1, R =10kQ 2.8 Vius
SR JiRE S
Vg=55V,G=+1, R =10kQ 3 Vies
Vg=5.5V,G=+1,Vo=1Vrys , f= 1kHz , .
Ry = 10kQ ( HEHZ Vg2 ) 0.0005 %
SR B + T V=55V, G=+1,Vg=1Vrus , f = 1kHz , o
THDN s @ Ry = 2kQ (% Vg2 ) 0.0035 %
Vg=55V,G=+1,Vo=1Vrys , f=1kHz , o
R. = 6000 ( % Vg2 ) 0.0080 &
FEEIEE] 0.1% ,Vg=5.5V , Vgregp =4V, G=+1, C_=10pF 1.8
R FEEIEE 0.1% , Vg=55V, Vgrgp =2V, G=+1, C_=10pF 1.3
ts FsE S [A] - us
KL% 0.01% , Vg=55V, Vgrgp =4V, G=+1, C_=10pF 2.3
FEEILF] 0.01% , Vg=55V, Vgrep =2V, G=+1, C_=10pF 1.6
PM ARBLAR G=+1, R =10kQ ( &#:4% Vg/2) , C_=10pF 60 °
G=+1, R =10kQ (EHEZE Vg/2) , HAAEEE = 40° 75 pF
C, 4Kzh AN RIS G=+1 LﬁL = 10kQ ( EBT Vg2) | 250 oF
THF R
toverload ok K R 1] VN x 855 > Vg 0.6 us
EMIRR WG TN EL | f=1.8GHZ , ViN_emirg = 100mV 75 dB
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6.7 S (52)

Vg=(V+) - (V-)=15V % 55V (0.75V & +2.75V ) , Ta=25°C , R, = 10kQ Hi%EH% Vg/2 , Vem = Vs/2 , A Vo ut =
Vg2, BRAES AW

S \ WA | mE oame BkE| B
L
V=18V, R =2kQ (%S Vg/2) 10 21
Vs =1.8V, R = 10kQ ( % Vg/2) 2 11
Vg=1.8V , R =2kQ (%EHEE Vg/2) Ta =-40°C % 125°C 51
g | Vs = 1.8V, RL=10kQ (% Ve/2) Ta =-40°C % 125°C 26
Von R I i v —2ko (HRE
Vg=55V, R =2kQ (%S Ve/2) 3.5 20
Vg =55V, R = 10kQ ( #EHE Vg/2) 0.75 9
Vg =55V, R =2kQ (&% Vg/2) Ta=-40°C % 125°C 30
Vg =55V, R = 10kQ ( B ZE Vg/2) Ta=-40°C % 125°C 14 .
Vg =18V, R, =2kQ (&#% Vg/2) 55 15
Vs =1.8V, R_=10kQ ( EH%E Vg/2) 1.2 10
Vs =18V, R, =2kQ (&#% Vg/2) Ta=-40°C % 125°C 45
Ve, HIR T S Vs =1.8V, R =10kQ ( #EHE Vg/2) Ta=-40°C % 125°C 25
MR v =55V | R =2kQ (8% Ve/2 ) 35 175
Vg =55V, R = 10kQ ( &% Vg/2) 0.75 10
Vg =55V, R =2kQ (%% Vg/2) Ta =-40°C % 125°C 275
Vs =5.5V , R = 10kQ ( % Vg/2) Ta =-40°C % 125°C 11
S LI ) Vg =1.8V +20 mA
Isc SR G |Vg=1.8V, Ta= -40C & 125C +6 mA
S LI O) Vs = 5.5V, OPA2310 +75 +150 mA
Isc Sl itk L ) Vg = 5.5V, OPA310 1 OPA4310 +110 mA
Zo FEFREHEAST | f= 10kHz 1000 Q
LR
Vg =15V, lg=0A, SHDN = V+ ( X T3l s 165 190 uA
)
3 i/ﬁ:ﬂkg&mﬁ% Vg=15V, lo=0A, SHDN = V+ (X T3 Hi 3% Th = -40°C % 125°C 165 210] A
SR )
Vs =55V, lo=0A , SHDN = V+ ( %} T-3:H7 58 165 200
1) Ta = -40°C % 125°C 215 bA
S Ta=25°C, Vg = 5.5V, Vg FH4# % > 0.3V/us 125 is
e
o o AN S TUES BT ORI AR T =V- , OPA4310S 0.100 0.150|  pA
- I LA B4 MO A kA SHDN = V -, OPA310S 0265 0475 pA
lo_sHoN ﬁ‘;‘;%*ﬁmﬁ FA OR s  2E MR , SHDN =V - |, OPA2310S 0.200 0.375 pA
o o AN e S BTG TR B A2 R A Tw— , Ta= -407C 7% 857 , OPA4310S 0.300|  pA
- Hi 1) P OB B A RS  SHDN =V - | Ta = - 401C % 85°C , OPA310S 0700] pA
la_sHpN gg%%a&ma‘e B ORI N EERIRA , SHDN =V - |, To= -40°C % 85°C , OPA2310S 0.600 pA
ZoUuT_SHDN ﬁlﬂfﬁﬂﬂ‘ﬂ‘]ﬁﬁmﬂﬁ DA 5 43115 GO ||pF
Wi P L
Vshon | (OR8] (V-)+12 v
IRE )
AP
Vsupn L | (TR #: Ak (V-)+0.2 %
RE)
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6.7 S (52)

Vg = (V4) - (V-)=1.5V % 55V (£0.75V & +2.75V ) , To=25°C , R = 10kQ Hi%#% Vg/2 , Vem = Vs/2 , H Vo ut =
Vg2, BRAES AW

R WA B/ME Bl BRfE| B
TR 48 I3 R I )

ton (582K ) D |G=+1,Veu=Vs2,Vo=09xVg2, R HEHEEV - 1 1.6 us
)

torr g%j(%%%mﬁrm G=+1, VCM = Vs/z , Vo =0.1x Vs/2 , RL RV - 1 MS
SHDN 5| | (V+) = SHDN = (V- ) + 1V 50

ls_shon | B HIE ((FEA — nA
31m ) (V-)<SHDN < (V-)+0.2V 100

(1) ARIERAEL RS € R .«

(2)  MRAERALE: Ko B/ N -

(3) TR N P R A B R AR B 07 B SRR E I o

(4)  =MrifBds ; -3dB MY 8 = 80kHz.

(5)  BRALTR E HA L B R IR A o P R FRLIR AT B

(6)  MAFHI AoL N (Vosa — Vose)/(Vouta - Vourts) ZIHIZESE. Vosa 72 OUT SIIMRELE (V+) - 0.25V & iy 50mA Il 5 )
W , VOSB /&2 OUT 3l ifmETE (V - ) + 0.25V i # F#E IR 50mA B Il 75 (1 RS -

(7)  ZERISIA (topr) AR I (ton) 23R HEINZT SHDN 31 IEIME 5 50% I 24t it ik 2] 10% ( £EH ) 80 90% ( JEH ) P 2 1] i
[IGR
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6.8 SRR

76 Ta=25°C. V#=275V, V- = -2.75V, R_ = 10kQ #3%5 Vg/2. Vo = Ve/2 H Vour = Ve/2 & 1E I ( BRAES 4 B
)
T T T T T T T T T T 11 BT T T T T T T T T T T 11
24 ] 16 —
21 14
< 18 12 [
95 15 E 10
Q Q2
Z 12 5 8
£ £ —
< g < 5 -
6 4
3 2
0 I 1 0 | | 1 1
3 883988 °888¢8¢8 8 OC-r N ®MTVLON®O -~ N® T WY
© I} < cvl) C\‘I - — N ™ < Ire) © O 0O oo 0O oo o0o oo YT T~ T
Input Offset Voltage (uV) Input Offset Voltage Drift (uV/°C)
Vg =5.5V Vewm = Vs/2 Ta=25°C Vg =5.5V Vewm = Vs/2 Ta =-40°C & +125°C
SR =70 ¥if = - 36pV s =215pV R =70
N A{E = 0. ° % =0. °
B 6-1. 3 R A A BT B1E =05uV/rC 0.3uv/°C
E 6-2. RAREEBSMETE
rTTTT T T T T T T T T T S I T I N N
24 27 —
21 24
18 A
& e 18
o 15 o
2 g5
3 12 =
£ £ 12
<< 9 < 9
6 6
3 3
oL L1 0 [
DU TWOW - NAY®WTIY LN O DN W®nTV0LYOLNGY®NY oY
Input Bias Current (pA) Input Bias Current (pA)
Vg =55V Vew = Vg/2 Ta=25°C Vs =5.5V Vewm = Vs/2 Ta=85°C
BORRE = 140 4 = 0.6pA s =1.2pA AR = 140 PJ{E = 4.6pA > =1.3pA
FE] 6-3. 4\ R R A A B Bl 6-4. SR E R AT I
FrT T T T T T T T T T T T T T BT TTT T T T T T T T T T T T T T T
24 - - 14 1
2 12 [ —
— 18 —
2 {10
o 15 o
g g 8
3 12 =
g £ o6
6 4
s R 2 I
o | L [
L QM T O W - N MY T W LOOAUNTNON VAN ®LITIYDYO
Input Offset Current (pA) Input Offset Current (pA)
Vs =56.5V Vem = Vs/2 Ta=25°C Vg =55V Vem = Vs/2 Ta =85°C
AR = 140 H{H = 0.2pA 2 =1.5pA BpLHR = 70 ¥ = 0.3pA T =1.6pA
Bl 6-5. AN RIFERSAES B E 6-6. A RFHFSFEFTE
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6.8 HLAVERE: (42)

£ Tpo=25°C. V+ =275V, V- = =275V, R =10kQ ZE#F| Vg/2. Vom = Vs/2 H Vout = Vs/2 4 TIE ( BRAER B
)
800 1800
600 1400
S:-\ 400 S:-\ 1000
Y s 600
g g
35 S 200k
> >
3 g -200
5 2 600
5 £ 1000
-1400
-800

-40  -20 0 20 40 60 80 100 120 140

Temperature (°C)
Vg=5.5V,Vem=V- W =72
K 6-7. A RHBEESEE KRR

-1800
-40  -20 0 20 40 60 80 100 120 140
Temperature (°C)

Vg =55V, Vgy = V+ A HE =72
K 6-8. A RIFHRE SEERKKXR

Input Common-Mode Voltage (V)
V+=275V,V- = -275V, Ve > (V+) - 0.6V
MR =72

B 6-11. RiF s ESIAERRR

1600 800
1200 600
3 800 >3 400
S 400 S 200
5 s
> 0 > 0
3 3
S -400 & -200
5 5
2 -800 £ -400
-1200 -600
-1600 -800
3 25 -2 15 -1 05 0 05 1 15 2 25 3 -3 22 14 06 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-)<Vcy < (V+) - 0.6V
L =72 HHE =72
B 6-9. i B S E MR R B 6-10. KB SIEE KX R
1000 1400
—— 1000
__ 600
= >
= = 600
2] ©
& 200 S -
o 200 e —
2 > S—— =
Q -*0—5 =
g -200 3 -200
b o)
=} —
g 2 -600
-600 =
-1000
-1000
21 22 23 24 25 26 27 28 29 -1400

1.5 2 25 3 3.5 4 4.5 5 55
Supply Voltage (V)

Vem = (V-) R =72
B 6-12. i B I 5 Ha YR B R TRV R R
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6.8 HLAVERE: (42)

fE TA=25°C. V+=275V. V- = -2.75V. R_=10kQ %3] Vg/2. Vem = Vs/2 H Vour = Ve/2 %44 Rl ( Bk S A
o)
100 10
70|— Is
50| — le+ g
—~ 30 = 6
< <
£ 20 g 5
S 10 § 4
5 S
(&) 7 (&) 3
& 5 3
o =
5 3 2,
g 2 3
= £
]
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 =5.5V, Vem = Vs/2 Vs =55V, Veu = Vg/2
K 6-13. Ig SEERMKAXR 6-14. los HREMRMMXER
15 2.7
—_ Ig- 24— |os|
— Ip+ 2.1
10 18
= < 15
g £ 2
= & 09
£ S S 06
o © 03
g g2 o
m o -03
3 5 -0.6
g g 9
-5 1.2
15
18
-10 -241
275 -1.75 -0.75 0.25 1.25 225 -2.75 -1.75 -0.75 0.25 1.25 2.25
Input Common-Mode Voltage (V) Input Common-Mode Voltage (V)
V+=275V ,V- = =275V, Vo = Vs/2 V+=275V,V- = -275V, Vguy = Vs/2
B 6-15. g 53l EHIKX R & 6-16. los SILHHERKIRR
160 90 150
140 75 120
— 120
g 45 60 o
= °
g 100 o 30 0 P
& - S
T 60 0 30 &
g
S 4 -15 -60
-30 | — Gain -90
20 — Vg=55V — Phase
— Vg=15V -45 -120
0 100 1K 10k 100k ™ 10M
40 20 0 20 40 60 80 100 120 140 Frequency (Hz)
Temperature (°C) C_ = 10pF
RL=10k© A 6-18. FFIRMBAALL SIEFMH R
B 6-17. FFHfHEa SREH KA

18 ERXXFIRE
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6.8 MLAURHE (42)
FE Ta=25°C. V+ =275V, V- = -2.75V. R =10kQ #&455]| Vg/2. Veum = Vs/2 H Vour = Vs/2 £ Tl ( BRIES A it
)
2000 50
1800 _— g = -11
g 40 — G=10
g 1600 — G =100
S 30
I 1400
g o
£ 1200 T 20
32 1000 & 1
S 800
s 0
o 600
=
& 400 10
o
O 200 -20
0 100 1k 10k 100k ™M 10M
10k 100k ™ 10M Frequency (Hz)
Frequency (Hz) C_ = 10pF
2.8 -2.2
-40°C
— 25°C
2.7 —— 85°C -2.3
— 125°C
Z 26 S 24
(o] (o]
g g
g 25 S 25
2 2
3 24 S 26
-40°C
2.3 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) Output Current (mA)
V+=275V ,V- = -275V V+=275V ,V- = -275V
& 6-21. fy B [RIBIE S s ( hLFRIR ) HIRISR AR B 6-22. %yt i FRIBIE St B g ( ERRIR ) HIRISR AR
1.1 0.2
-40°C
0.9 — 25°C
— 125°C 0
0.7
S 2 02
o 05 [
g g
§ 0.3 E 04
2 o 3
8 8 -0.6
-0.1
0.8 -40°C
-0.3 — 25°C
— 125°C
-0.5 -1
0 2 4 6 8 10 12 14 16 18 20 22 24 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Output Current (mA) Output Current (mA)
V+=0.9V,V- =-09V V+=0.9V,V- =-09V
& 6-23. ¥yt B RIBIE St s ( RiHIR ) FIMIRER Bl 6-24. iy th B R4 IE St gt (R ) MR ER
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6.8 HLAVERE: (42)

E TA =25°C. V+ =275V, V- = -2.75V, RL =10k Q ﬁé#{%%” Vs/2\ VCM = Vs/2 H VOUT = V5/2 %’fq:—l:{}ﬂ\ﬂ/%l‘ ( Bf%j'z%ﬁﬁﬁ
)
100 55
90 S 50
80 3 45
o
70 E 40
g 60 g %
= 5 30
& %0 o 25
9 40 T
o g 20
30 3 15
20 g 10 ___//
— PSRR - (dB) S
10 SRR+ (dB) e 5
0 0
100 1k 10k 100k M 10M 40 20 0 20 40 60 80 100 120 140 160
Frequency (Hz) Temperature (°C)
E 6-25. PSRR 53R AKX A Vg =15V & 55V
Bl 6-26. DC PSRR 5&EFRIKIX A
110 140
|— CMRR (dB) .
S 120
90 o
& 100
o s
% 70 g 80
& &
2 50 g
=
<40
g
30
5 20
o
10 0
1k 10k 100k 1M 10M 40 20 0 20 40 60 80 100 120 140
Frequency (Hz) Temperature (°C)
& 6-27. CMRR S5lZR HMX R Vg=5.5V, (V-)<Veu<(V+) - 0.6V
Bl 6-28. DC CMRR 5E BRINXHR
3 E 100
S 80
c 7
2 2 60
— [72]
3 5 50
=z 1 ® 40
= E
(0] Q. 30
20 o
= @2
£ 2 20
< (]
4 g
=)
>
5
2 2 10
Time (1 s/div) 10 100 1k 10k 100k
Frequency (Hz)
K 6-29. 0.1Hz = 10Hz iR B KM= B 6-30. S\ HERE S AL A
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6.8 HLAVERE: (42)

fE Ta=25°C. V+#=275V, V- = -2.75V. R_=10kQ ¥%E#%| Vg/2. Vom = Vs/2 H Vour = Vs/2 %1F FIIE ( BRAEAH
0
-60 -40
— RL=2kQ — RL=2kQ
— RL=10kQ — R.=10kQ
70 R = 100 kQ 50 RL = 100 kQ
g -80 g -60
z z
+ +
[m] a
Z -0 Z 70
-100 -80
-110 -90
100 1k 10k 100 1k 10k
Frequency (Hz) Frequency (Hz)
Vg =5.5V Vem = 2.5V G=1 Vg =5.5V Vem = 2.5V G=-1
BW = 80kHz VOUT = O-5VRMS BW = 80kHz VOUT = O-SVRMS
& 6-31. THD+N 5 H 1< & F 6-32. THD+N 53R <5
0 0
— R_L=2kQ — RL=2kQ
-15 — R.=10kQ -15 — RL=10kQ
RL = 100 kQ R =100 kQ
-30 -30
o 45 o 45~
k=2 ko2
Z 60 Z 60
; R 2 |
- - - ~ ]
-105 -105 \J
-120 -120
im 10m 100m 1 im 10m 100m 1
Amplitude(VRMS) Amplitude(VRMS)
Vs =5.5V Vem = 2.5V f=1kHz Vg =5.5V Vem = 2.5V f=1kHz
G=1 BW = 80kHz G=-1 BW = 80kHz
K 6-33. THD + N 5IBEERIIR A Kl 6-34. THD + N S5iEE R A
180 180
170 170
: 2| \_
3 3
2 160 = 160
g o
= 5
O 150 O 150 \/
< €
3 3
2 140 2 140
> >
g g
130 130
120 120
1.5 2 2.5 3 3.5 4 4.5 5 55 -2.75 -1.75 -0.75 0.25 1.25 2.25
Supply Voltage (V) Input Common-Mode Voltage (V)
Vem = Vs/2 V+=275V,V- = -275V
B 6-35. Fra B 5 IR B R X R Kl 6-36. FiA IR SR ERIIIR R
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6.8 HLAVERE: (42)

fE TA=25°C. V+ =275V, V- = -275V. R =10kQ #3%%| Vg/2. Vom = Ve/2 H Vour = Ve/2 %A4F Rl ( BIES A3
0
180 60
17
0 50
E:x 160
E ~ 40
§ 150 5:_\:
5 o
3 140 2 30
é 130 e} 20
Cjﬁ 120 — Riso = 0 Q, Overshoot (+)
10 — Riso = 0 Q, Overshoot (-)
110 — Vg=15V Riso = 50 Q, Overshoot (+)
— Vg=55V — Riso = 50 Q, Overshoot (-)
100 0
40 20 0 20 40 60 80 100 120 140 0 50 100 150 200 250
Temperature (°C) Capacitive Load (pF)
Vem = Vs/2 G=-1 VN = 100mVpp
& 6-37. BSRA S EERK LR & 6-38. /M St HEHEARTKFZR
60 57
54
50 51
~ 48
< 40 £ 4
= 5]
) s 42
o
) 30 & 39
S 2 / T
33
— Riso = 0 Q, Overshoot (+)
10 — Riso = 0 Q, Overshoot (-) 30
Riso = 50 Q, Overshoot (+) 27
— Riso = 50 Q, Overshoot (-) 20 40 60 80 100 120 140 160 180 200 220 240
0 Capacitive Load (pF)
0 50 100 150 200 250 .
Capacitive Load (pF) K 6-40. MBS FHATAIINRR
G=1 VN = 100mVpp
K 6-39. M S EREHARAINRER
4 3
— Vi — Input
3 — Vout 5 — Output
2 —_
>
S 1 =
3 o
R g 0 |
s E
< E 1
<
-2
-2
-3
4 -3
Time (40 ps/div) Time (1 ps/div)
G=1 V|N = 6Vpp G=-10 V|N = 600mVpp
& 6-41. THILR % & 6-42. THIKE
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6.8 HLAVERE: (42)

fE TA=25°C. V+ =275V, V- = -275V. R =10kQ #3%%| Vg/2. Vom = Ve/2 H Vour = Ve/2 %A4F Rl ( BIES A3
)
3 10
— Input — Input
—— Output —— Output
2
R 5
3 s
2 E
g o [ 3 0
g <
<
-5
-2
-3 -10
Time (1 ps/div) Time (20 ps/div)
G=-10 VN = 600mVpp 1 VN = 10mVpp C_ = 10pF
Kl 6-43. EH]KE & 6-44. /M5 S B ER IR R
10 3
— Input — Input
—— Output ’ —— Output
5
3 s
g g
g <
5 -
R I
-10 -3
Time (20 ps/div) Time (20 ps/div)
G=-1 Vin = 10mVpp C|_ = 10pF 1 VN = 4Vpp C|_ = 10pF
& 6-45. /M3 ERmI R B 6-46. Xf5 S ERmIRL
z 5
S =
E £
= e}
Py z
= o
®© >
= ]
= >
< E
g =
= €
g 2
g o
g 2
3 L
>
Time (0.25 ps/div) o
Time (0.25 ps/div)
G=1 VIN = 4Vpp C|_ = 10pF
Bl 6-47. XS S@ILHE () 1 Vin = 4Vpp CL = 10pF
K 6-48. Rf5 5 EIMR ( IE)
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6.8 HLAVERE: (42)

1E TA =25°C. V+ =275V, V- = -2.75V, RL =10k Q ﬁéi‘%?ﬂ Vs/2\ VCM = Vs/2 H VOUT = Vs/2 %%ﬁ?uﬂﬂ’% ( Bé?j'z%ﬁﬁﬁ
)
4 6
— Input — Vg=55V
3 —— Output 5 — Vg=18V
2
4
S s
o -
S o g3
s 3
E 4 2
-2
1
-3
0
-4 10 100 1k 10k 100k 1M 10M 100M
Time (20 ps/div) Frequency (Hz)
Bl 6-50. B AHIH R SRR R
G=-1 VIN = 4Vpp C|_ = 10pF
&l 6-49. XA5-SFHiEkme L
200 500
< 100 < 400
1S =
~ C
= g
£ 0 3 300
2 100 8 200
-200 T 100
— Sinking »
—— Sourcing
-300
40 20 0 20 40 60 80 100 120 140 0 15 5 05 3 35 4 45 5 5.5
T OC « . . . .
emperature (°C) Supply Voltage (V)
Vs =5.5V N N
s & 6-52. SRR FA i IRR E RIS R
B 6-51. B R SIEEE IR R
1200 3
—— Vg=15V 25— Shutdown Voltage (V)
— Vg=55V | = Output Voltage (V)
< 800 2
c
:E, 1.5
S 400 s !
=1 >
o o 05
g 0 ER
8 2 05
pu’
d  -400 < 4
&
2 -1.5
«  -800 -2
2.5
-1200 -3
40 20 O 20 40 60 80 100 120 140 ! :
Temperature (°C) Time (2 ps/div)
 6-53. XUTAR AR S EBERIRR Ve =275V V- = - 275V
Bl 6-54. TR #E Fma B
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6.8 JLAIRFE (52)
1E Tp=25°C. V+ =275V, V- = -2.75V, R =10kQ %E#H| Vg/2. Vom = Vs/2 H Vout = Vs/2 4 RS ( BRAER B U
W)
3 120
—— Shutdown Voltage
25 — Output Voltage 110
2 100
1.5
— 1 90
% 05 g 80
2 o < 70
= o
g0 = 60
! 50
-1.5
2 40
-2.5 30
-3 20
Time (2 ps/div) 10M 100M 1G
Frequency (Hz)
V+=275V,V- = -2.75V & 6-56. AR\ DRI BB T-IANH| L (EMIRR+) 58 RIH
P 6-55. MOk B AN RR
-80
-90
-100
@ -110
_r_é -120
§ -130
-140
-150
-160
100 1k 10k 100k 1M 10M
Frequency (Hz)
E 6-57. EERRE
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7 A

7.1 BBk

OPAX310 R iz H k%5 36 @18 (OPA310). XUiEiE (OPA2310) F1UEE (OPA4310) #1K/E ( 1.5V =
5.5V ) i th FIRIE BSORAS , BA B A R TR DI RE . OPAX310 38 H A JEH PR 14 ¢ Wi S A L 7Y F A
4 0.9us (15 I (ARG o 48 FHS R JBORER5 58500 5 2 LU | b DhRe T sEI 1768 . OPAX310 H A58 K ESD
PEREAN RPN ESD 4544, i N\ 5 1E FL IR 2 (R0 AR i

OPAX310 fie it iUt . ik ANRLEPRE | JFAA A HRRER HATROC W GRS ThRe , WL DA th B IS AT I S
B AR . OPAX310 F4EME AR % Hir s i , JF HAE 5.5V R i AL IR T A 4810 B2 Vi Bl P 6L B P VAL e /N
+75mA | T EA IR A 165 n A. PR K I Al i R RE /0 (M H & A AR IR iRy | R & Fhid
PR LR, B B AR R o B RIS 2 NS HOIOR S, W DR R i R RE . XS R E S S
LED 4Xzhs. LCD UKzhs. WotHahas. TEC Wahaei M , WAl AR MES i as . IRYICRAS B 3230 LDO.

B NS E s YO A A R R, SRR OPAX310 R4 T¥F 2 S A P sl F JRC B . B S BU AR H 42%
EEFEEIN T AT, R AR RIEN T, A e A R S A IR S R R R e s (ADC). A,
AB 4 tH L RENS IX BN 2 V+ B IAME— R BU NI 73

OPAx310 nJ LAIR#) it RUAHAZ 43 28 40°. ik 75pF M&ft , IF BA7 3MHz a5 v il , 3V/ins s

4uVpp LR (0.1Hz % 10Hz ) |, RN AANEIESIHFE 165 0 A BHRIEHI , T EES IARIRA) DIFEFR L R
UFINACTMERE . BN A IE A R W B R ( JUAUEA 1pA ) « RIGFHIHAN R E (LA 0.25mV ) Al
RAFH PSRR (#1755 10 1 V/V ) . CMRR ( #t7{EA 80dB ) Al Ag, ( $7AUE N 125dB ) -

OPAx310 R FI R fekifit FH ()8 1 ml i AL L BR T E o IR SIS MO B4R R T ST (RF1) FHEERE T4 (EMI) $I 38

Weds , BARAIE A EYE | HEHAER N IR N AL RIS R F

7.2 DIRETTHEE

E (5 et (5 (1)
wode s TR N

Veiast Class AB

Control —O Vo
Circuitry

FT% —ik-

9 99

(Ground
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7.3 RetEULEA
7.3.1 TIEHE

OPAX310 &Fiz Uk 2e e TAE RN 1.8V & 5.5V , FFEH%T 1.5V & 1.8V Rk %s TAE R EZA4T 7
e BN, UFEZHEAE - 40°C £ 125°C FNRJEVERI W EIE R o AL 22451 w3240 1 B8 AT H o ol B A AR A T 5
FAL ISR TIPS FH 2/ 0.01 u F (0SB 28 55 B v i 5

7.3.2 LA/ BHA

OPAX310 F 51 A AL it e Vil v] LA FR BIMEAT — AN IR AL . BIEAE 1.5V ROBRHIERIE , —EF] 5.5V 1Fs
AEFLUE AR R AR #R R . BEPERE d— N EAMRA LB - A N EE A ZE 2 A — A Pl 22 0
Bk, HREMER  BSH5HEH

X RZHEA AN AR RBORE: |, b — M AR (EHE 2 P IEEmAX ) SOt T EmA KRR, N il
TEX E IR DT IR A R A VR RE . DI, P OEIE XS B R 2 KA SERE I | T N E S I s T e —
SEBME IS N AIEUZASHE . iAE BUE IR )G, PN HRAE — PR IL I DX /NE A TAE. R AN X
A, NGEIEX e . 58 HE K EAMET L, SRR IR N IZ 1T, PSRR. CMRR. ki
Jev IRIEAT THD P84, Pt , K2 HON 8 H 5 REPE BRI — 281 P B TE M A VEH A isqT.

XFF OPAx310 , P @i b 5 0t A (V=) 2] (V+) - 0.4V KIS NHL B A 2%, 110 N I 38 6 5 o A IE B YR 2 (V+)
- 0.4V NS A R S XEEE L BE (V+4) - 0.5V B (V+) - 0.3V 28], fEIIEX RN |, BixtEIF
Ja . TR B X e H e HL S AT RERE A S A R I R R A SRR T2 AR L AR L. £ OPAX310 1, Lid
200mV i i X S AEAT — 75 1) AR B m ik 200mV. R, IR X ( IANZGERST T ) AR 1 6 9 LAY
F(V+) - 0.7V & (V+) - 0.5V 2], fEm il Ef7E FlEE (V+) - 0.3V & (V+) - 0.1V Zjil,

YT P OB NS IE SR AL N B AT E L PERE | OPAX310 S5k iy Kk 2 B * M N UK B A EE | 3248 T
B P M ANV E . FH$eft 7 OPAx310 1 TLVO0Ox HI3FHEEL . &7 , TLVO0Ox Al {fiFE P i
{AERE IE YRS 1.4V ZHTEAT , 1 OPAX310 £RiIE P i#IE X — Hiz 47 2 FE IE %L 0.7V. OPAX310 (i /M4i4h
700mV P JdTE Hi AN YU R P s TE SN Y [ AR R KRR B2 BRI BB E (1.5V. 1.8V %) Fiz
ATH R A o

B, i \AE 5 1) B LA R IR T AT 25 5 b 28 40 7E OPAX310 [ P 3diE i A\ ou o, [ AT R gk i i X 35, AT
TRIFERIESE .

1600 2000
1200 1500 /I
’i:; 800 < 1000 /
—
S 400 2 500 — /T —
s g
> 0fp 3 0 T
? = 2 PV
'é -400 é -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- = -275V V+=275V ,V- = -275V
&l 7-1. OPAX310 R K 5ILELH KRR B 7-2. TLVO0Ox ki iy Fh 5L A HI5C R
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7.3.3 #1255 H

OPAX310 & it A — P shie. mfath s SLRORAS |, AR It o R it SRS RE - B R A — R SR
WA ) AB Sk H R SEIL 7 4= BRI P e tH FRIE Th RE . AESIRAN 5.5V T |, X Tk 2k Q AUHBHE , f
A RPN R K 20mV Vi [ A #RBl . AR 5B 0 2 R OR AS 8 SR FL IR BTG A B B I e

7.3.4 BB BRI E

OPAX310 5 £ T ZMKEh A ME B N v o ST IS STBOR & —FF . OPAX310 AJ RE & A7 £ AN [R5 32 1
Olo FERERFEIBF RS NIZAT R BREN |, FEBIEBONASHMICE . A5 Wi AR R . R
Rrsg et (1VIV) eih a5 Be B T IXEh A 1k 57 38 K32 SBOR A PO AE S v W 75 1 28 1 AT (R TBOK 25 BE 28 5 Hh LA AR 8 1 1
Ul FMESEEBE RS ML A &5 £ RBAE N7 R — A AN PR GRS B
W, AHANA I PRG3R . 7RI ARG B RIS 4THT , OPAX310 LA RAFIIAIAI G ( JLAME Y 40°) |, TEmIA
2 75pF Mgz ik R BRI FERRE |, JF HANEIL 250pF B TCRFEEIR Y . A RS (CL KT 1uF ) 1)
S5 20 TR P L A2 908 SO S AR B A KD RR SR, AT JBOR B DR SR AGE o G INTOR 25 PP 18 2 158 45 TBOK 2% BE 15 3K
BRI o A0 R T 2 S ey B I TBOR A R b i R, TBOK 2 3K B BE 1R TH 2 AF & B

JROR A% AL B 48 B C BT 3247 I 1 KA S BOR B BE 70 B — Al 5 i SR AT I — AN (— B 10Q 2
20Q ) , S EEe (WK 7-3 R ) o XA HHER KO TS R E M RS AR . SR, XA
BTG — A AT BE ) R T8 o 1 o JK L B A — 5 S B A IR IR KBE R B 2 Al — A e ds o B3 IR A8 A 5
B SN Al b i SR R B R

+V
s Vout
- I:{iso ji
+
— CIoad
Vin _Vs

& 7-3. WA MRS R IR S BE /1

7.3.5 ZEHHLE

EHKE E OIS FTBOR A3 W AURZS VR B2 IR ZS B 5 BRI 18] o 22 4yt FRL s o T v N R s s 8 2 7
L AUE TAE RN | 85RO 8% SN X . — B — AN 28R NHRNIX it 2% 5 AR A1
AR 18] 4 BE R BN 2 1 TARIRZS |, XK B I 18] Ry R B LN TARIRS IS |, TR S IT 46 DU 5E 1
et Bl , ARHRIEIR (B OLT ) & T 1L B R N 18] 55 e e (] 2 A1

OPAX310 F 4 (1) 2 Kk 5 It 1) 38 % 214 0.75ps.
7.3.6 EMI #%)

OPAX310 fii & B HL#E T3 (EMI) JEPRBFAK T IR ( Wi B il 5 % & ( STt (RF1) ) BLRIR G ARG
SR FHAN S EE R ) P24 EML. 8 BB T BOR T S0E EMI HTIEE ; OPAX310 235 TiX sbik
TG . A A (T 2B AT 10MHz £ 6GHz 5 ST Vi [ Py A I = A A 38 R 2 U B R RE

7-4 JE/R T1E OPAX310 EHUTILINRIIZE K. R 7-1 JB/R T OPAX310 75 S2RR B FH Hhoid o 238 B fRF e AR T
1] EMIRR IN+ B . &5 A 759 EMI i N RS A T 5185 ORI H EMIRR HEREF | &k & n]
£ www.ti.com T,
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F+ 7-1. OPAX310 B ##45#% T ) EMIRR IN+

ik LA EMIRR IN+
400MHz BT k. B TR, KEHE. AR, T, BEH (UHF) B 48dB
B EEE RS (GSM) M. BLHBIEE. FM. GPS ( =ik 1.6GHz ) . GSM. iz #3)

900MHz 5 % UHF R 58dB
1.8GHz GSM i, MAREIEE. 5. TR L B (1GHz & 2GHz ) 75dB
2.4GHz 802.11b. 802.11g. 802.11n. Bluetooth®, N AFENERE. Tk, BHEERIEEST (ISM) TLHEL. W 90dB

' RTELHBEM TR, S WEL (2GHz £ 4GHz )

3.6GHz TLkrEN . MABEMSN. TE. BalfE. S W 95dB
5GHz 802.11a. 802.11n. MiAEEM SN B35, KEMLEIBIT. CIHEL (4GHz £ 8GHz ) 102dB

7.3.7 ESD A1 #

BN R 2 ) B 50 18 FUBOR AR R 52 FLid B 77 1 il

X LG i RN BT RS RN, (RN 2 K LR ]

g1 XA R 5] BIhRE B AR A Th B EAT B AR (1 2 T AR 0 TR 35 1 51 AP R R FL R S 1 LR
HHIRME. BAh , XL N E A AER SR (ESD) fRYTIIRE | WTAE i 22 2 i AL R o R P LB AN 32
b ESD SRR .

REUSTE /) T %2k A ESD Hil DU 5 Ul B IRV E AT i 3. & 7-5 Jon 7 OPAX310 & F 85 11
ESD Hi%. ESD fReHLEE T L2 AW AR, X8 AR ISR SRR S 51 B 2 (o] A AR e R, JF HL
B NANER 5| RS R RIS FEHOR & A B RC R A o 12 ORI LB AE FLBR LW AR A T RIBATIRES

THIERE , OPAX310 fEHI AL YR 5| B2 18] A E = 30 0 .

V+
)

+IN

N\

N\

Power Supply
ESD Cell

% - :l: A A

5

]

A4
V-

K] 7-5. AR ESD B

ouT

SHDN

30 FERTFIRIE
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7.3.8 5\ ESD R#”

OPAX310 RFIEFTA I LIRS T N ESD R HEER. X THIA , BLORS EE i R AAPi 4 ESD M A\ Zi 4l
J%, SRR S AN I AR 5| I 2 R AT SE R R S 18] AR, WA 7-5 Pl . AR PR, IR AR
AH, AR G S AT DO IR I IR /. R ESD S5 AT ik A\ I B 8] AR
L% o

7.3.9 XBrT)g8

OPAx310 S #3247 SHDN 5, AIEAAE BSOS |, B E TR, BT | IBE RS S
i T IH AR LB H IR T 500nA. SHDN 5| YRR A 2 , X R 2 SHDN 51 I A VA ZOZ AR T i
JA PRI

SHDN 5| I LLIE SO I SO U o g vt SCITRR PE (1 BRI EL7E 500mV (MY ) 7o, ELASBE HLIE LR A2
WA . TFRBE TS IR, LA GRIT T SRS 8 7R IR IER RO R WAT o, L AUE A ROE |5 5
Y%} SHDN 51l R0 ERHE RN T V- F(V-)+ 0.2V ZEFHE. FR08ERETFEENT (V-)+
1.2V F1 V+ Z L . B2E FCRAS |, 240 SHDN 5] K zh 24 JoB i b . H B RO |, w20k
SHDN 5| 15K 5) 25 A7 ROZ B R o T1 SRR SO SC T 51 I 35 3145 20 10 e v BTG H P B AT 9k 5l . SHDN 5
B 1 SRVE R BOR HUE R (V+) + 0.5V B I B K P 2 S B 1H R IR

SHDN 5| A5 B4 CMOS i\ . XU IE 12 5 BOR 8% AR A R A SLAZ I 1, T DU 3838 I8 SO A ARAS 2K 12
ONFOR PR o 0 T Rt R N S AR A T T R AT 2 FIAL T S A At A o S AR I AT H A
AT 1ps , PLE R AEE. AN, Ml 2 EIURE . 5SS OPAX310S AR T8O &%
( BCR s P 1 R B A ORI R b ) o ORI IR (topr) MR T SABRERAT |, B 282 P FEL A0 84 i 24 0

T B PRAERF E I IBTIN (8] A SCIT (5 ) , FR5E /) 10k @ FaaR in k2 b 18] F it (Vs/2)o

7.3.10 H4 BRF A HI2TFE

OPAX310 ZRFIKH A A 4 AR £ 1) WQFN-16 (RTE) £135. 7EE3 30, 8 S Bk S008I 0% 32 3% 1
WIRAE. B, A AP R BRSO R  BOE R L AUERE R (V - ). MR BAVESEERE (V-) B
SRR, AT RSB IITERE 5 A TR KA

7.4 SHEThRARS

OPAX310 #fFHAT —FhIhfEiE . HEBJFHEIELE 1.5V (£0.75V) 5 5.5V (£2.75V) Z ] , XS 28 F 5t db i@

OPAX310 ##F B AT KW 51, AT A T4 s FOIOR A8 B T IRIAREE . 245 B 2 5 X2y E H0 -
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8 S FAISEIL

&

PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1
EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

8.1 MR

OPAX310 2 #1255 A\ il 3z 58O &% 5 D ey i 1 B IRD A T T s vk RSB S8R I AR ARV HEDY 1.6V &
5.5V, BARNIE R frtE | thg S Rlm H R ) ke B . R BEER AR AN SR i) HE N A AR AR A 2K, AB
kit B REWS SR AN ESL B VAT V - Z AR B/ A B A e an AN A rl T Ve BRI 3 PR AN FRLEL |, I Sl
OPAX310 R FIHIFVF 2 Sl s L YR &

8.2 LA A
8.2.1 OPAx310 1GHN & J7 1200/ /7

8-1 JEo 1 AR LG I 2 ] T L ) OPAX310.

lLoap l § Ziomo 5V

+

Device —@ Vour

+ -

VsHunt ORS1HL(’;‘T Re
' 57.6 kQ
Ra
1.2kQ

& 8-1. OPAX310 A7 F{& M0 B AeAS I B i
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8.2.1.1 #itER
BT RIS EE SRR

o I 0A & 1A
o G HERKE 4.9V
o B RAUHEE  100mV

8.2.1.2 {4 tiT R
JiFERC 1 R TR 8-1 FR T HA B AL 3 BRI

Vout = Ioap X Rsgynt X Gain (1)

TR (ILoap) FE IR FBPELES (Renunt) LB IR R, BCRIRICEY 0A & 1A. N TR MBI T REFD
AR T 100mV , AR 2 TR R

\
SHUNT_MAX _ 100 mV _ 100 mQ (2)

RSHUNT = T 0aD Max TA

fEH 77 2 THE I Reyunt N 100mQ. 1 oap M1 Rspunt 7 A B 1 OPAX310 J5CK , A= A422) OV 2
4.9V [ H R . OPAX310 7= A 0 By HY Ha e B BT 75 O B8 2 AR 7 FE X 3 B

Gain =

Vout_MAX — VoOUT_MIN
% m— (3)
IN_MAX IN_MIN

TR 3 TR TR 25 49VIV |, ZAE I HPH S Ry Al Rg W& . /7R 4 AT#i5E Re f1 Rg HLFH 2SI K
/N, T OPAX310 MBS 25 1 B N 49V/IV,

R
Gain =1+ R—g (4)

EH Rp N 57.6kQ |, Rg N 1.2k Q FIEHESET 49VIV G- & 8-2 JE/R T ] 8-1 H o H B 15 4% 328 R 45
THVER , a8 FUR SN A5 L LA A R . T8 O L BHL AR I B e Sk T B A, L SEBR FR B AR R A
RARELE ST TUK T . FHPUK P 7 RIRIRFE . ZeHCR R s DL A — AT . FEARAAAEE T
AN RGN IERHPUER: ; MIEFE S BRI RES BT,

8.2.1.3 M LR

0 0.2 0.4 0.6 0.8 1
lLoap (A)

& 8-2. A B Uit R %33 B 4
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8.3 HLYFAH AN

OPAX310 R4 HI%iE TAE LTSRN 1.5V £ 5.5V (20.75V £ +2.75V ) ; LR EN T - 40°C £ 125°C |
BEEVE . A AR T PTRE 2 B A F R SRR FE R R AT B 2 AR A I S 4

/J\AD
LR LR AEIL 7V AT RE X SR A V2 B 200 R AHE 1 3R -

F 0.1pF S5 L7 a8 B T RS I | DOsZbok B e s i s BT B IR IR iR 22 . 1 055 M L R T EL
MLBRTEAE S |, ES W H7E

8474
8.4.1 T /FEH

N TS RAT Beis AT PR RE | 15 R4F B BN FL AR (PCB) A RSk , B4 -

o MGRFEAT DU AR Y AR SR AR AR B L h | AR RIS S HOR AR A S  IRS | I 55 ¢ i s A H 1l
L PR AR BT B AR R PR B e
- FEBES FLUE S| IR M e 2 [A) FE R AE R A BR L PE (ESR) 0.1uF M Be o5 g A% , IR R ESEIT a1l E

MV+ B F b 0 55 5% FEL A4 A2 DL A2 RN T A oK

o R HLER PBCUUNIB T 20 B bR R R BN R A R MR A R T k2 — . 2 )2 PCB LI — R sl Rl H L
TR R i . B2 B R AR AR T8 (EMI) B4R 335 /0O X 50 - et RS UL et g
ATVBRRR RS, (R A RV S R LA

o AT FEME , IR GE LT e A e R 2. WRIXEE LA RERIF T, WILL 90 FE A %
R BURGE 4R P AT TR A e Lok HEAT E R B 2 .

o SNE TR B BRI AT, WA ) R ETR . A Ry A Ry $EE AR AT B KRR EE Mk A A R

RATREARR A EZ . YL , A ELAE i B h i U K 8 7)o

5 FEAE S AL 2 JA B XA AR BHITORY IR o DRy 34 RTS8 28l D PR A AE 2R AR AN R L 55 R 7 A R s L AL

TS PCB MR e A H# AT IR |, AIRAS s RE .

ARART A o S R B B S T E DR B N R  rp it B PE REAZ AL . 1SR FTAT 1) PCB /KT AR | TIE UK

PCB AL+ |, LAEBRIFERE NS S PR <. REBIBEH T |, B/ 85°C MMTIRHMLT 30 4 #iE]

"l
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )
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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® | 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
% A |
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 12.4 525 | 335 | 1.25 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 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
OPA310IDCKR SC70 DCK 5 3000 178.0 9.0 24 25 12 4.0 8.0 Q3
OPA310SIDBVR SOT-23 DBV 6 3000 180.0 8.4 3.2 3.2 1.4 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 2.4 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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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
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 SoIC 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
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
‘ 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
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

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/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.

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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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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PACKAGE OUTLINE
RUGO0O010A X2QFN - 0.4 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—_|

2.05
1.95

0.40
0.34
0.05 J
0.00 1, 035
0.25
gﬁég@ " ﬂ (0.127) TYP
5|
I
4 I
. § IR 6
| .03
ax g5
|  [010CTAlE] D
\
SYMM
1 _ N ____ 1S
T+ ]
\ | 025
6X ‘ 4X0.15
‘ [} & 0.1@ [c|AlB
[ 9 ,, 045
1 ! 0.35
4 i
: 10
PIN1I 0.4
(45°X 0.1) 8X 03

4231745/A 11/2025

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.
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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/A 11/2025

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/A 11/2025

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.
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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.

INSTRUMENTS

www.ti.com



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 —
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.

INSTRUMENTS
www.ti.com




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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