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B ME BoAfE| B
R , Vg = (V+) - (V-) IRHE , Vg = (V+) - (V-) 0 7.0 \Y
SEirLE @) 4) -05 6.0 \Y
fH SN E4rHE @) 6) 6.0 Y
Hi ) -10 10 mA
o H ) Fra:
TAEMEERE | Ta -55 150 °C
ZEE LTy 150 °C
AR | Tetg -65 150 °C

(1) B 20t e R BUE (8 51 Hh A T RE 0 S UK AR . X e R B BUEME |, I BWRE S B RS20 1 T AR FERR 2

WCTAESRAF LAANRAE AT A AR AF R IERIBAT o A TR AL T 200 5 KE 254 1 7T RE S UM a1 IR AT S
(2)  EASIRHRIETT B (V+) , (BRI £6V. B WA SR (V+) I S5 .
(3)  HASIMHE B HEIE (V- ). KT (V=) 0.3V [ AME S 1 B ZUR B/ 10mA UK.
(4)  BHEEE , B ERO R —ANTBOR AR .

6.2 ESD &%
& Eafr
AT R (HBM) , 454 ANSI/ESDA/JEDEC JS-001 #5#( +4000 Y
Veso) |Bd o, OPA4323 +500 Y
FEHL AR (CDM) , #& ANSI/ESDA/JEDEC JS-002 #riff @) OPA323.
OPA2323 250 v
(1) JEDEC X4 JEP155 45 : 500V HBM Hf e A FrifE ESD i N &4 Er=.
(2) JEDEC Xt#4 JEP157 451! : 250V CDM I} fe g fEbrviE ESD MR F %4407,
6.3 BT &M
7E CAESRIR B VO B DA ( BRAESS B B )
B/ME BAE XA
Vs HEHE |, (V+) - (V-) 1.7 5.5 \%
Ceyp LRSI LI 55 g g g () 0.1 uF
Ta B W -40 125 °C

(1) XT Cayp , EHAEEA RS A Z WK ESR FREHRAR. X T R AFET ,

SRR | 3 EL RV 2 22 Sk g 2 BT 25T Cayp

WFF—A~ Coyp HL2WE 1o Hifk Cayp RAIBERE
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6.4 BB IAERER

OPA323
(§§7'§) By
5 5|
Roua SE B IR 196.7 °C/W
R yc(top) GEEHNSE (TR ) #GH 104.5 °C/W
Rous 45 %2 R AR AR 448 °C/W
byt 45 B TRRHIESHL 18.7 °C/W
b 45 7 HUR R IE S 2 445 °C/W
R0 ycoot) SEE AT (JRHS ) A A& H °C/W
(1) ARHHMBRMEZELR , WS “L-FHAIC HEHIGr 7 AR
6.5 XUEE AR P REE B
OPA2323 EoA
s () (sIc))|c (v%ggp) (SCI)DTI?:3-8) R
8 5| 8 I 8 5[l Hhr
Roua ZEEIETIE 139.0 173.6 149.6 °C/W
R0 yc(top) AN (T ) #PH 81.2 65.1 72.9 °C/W
Ros 245 5 AR R PR 82.4 95.1 68.4 °C/W
byt LB TRHESE 31.3 10.0 4.0 °C/W
LN 45 5 LR BURIE S 4L 81.6 93.5 68.1 °C/W
R0 yc(pot) AT (JRES ) FPH AN3E AN3E H A& H °C/W
(1) AXRBIHPIRFMEZELR |, WS W “ L-FHAIC HEHXST 7 A .
6.6 DUIBIE B LEHOFAERERS B
OPA4323 OPA4323
#dgts () ('rsPsnI)P) (gg) Rl
14 5|14 14 5|
Roua S5 EIRBE R 115.8 13.7 °C/W
R0 yc(top) LEEAMT (T ) APH 449 49.1 °C/W
Ross 4578 B AR 58.7 424 °CIW
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6.7 4
Vg=(V+) - (V-)=1.8V £ 55V (£0.85V £ +2.75V ) , To=25°C , R, = 10kQ Hi%E#ZE Vg/2 , Vou=Vs/2 , H Vo ur =
Ve/2 , BRAER A,

BN WA FM | moE amE Bk B
RFAHRE
Vg =1.8V % 5.5V +0.15 +1.25
Vos LN mvV
Vg =1.8V % 5.5V Ta =-40°C % 125°C +1.35
N8 P
dVog/dT %}1\)9&@#@&% Vg =1.8V & 5.5V Ta=-40°C = 125°C +0.4 1.8 pv/C
s e =
PSRR | MIARMIILG |\, _ 4 gy 2 557 15 20|  pvv
e S A u
8 3 B f=10kHz +1 pvvV
N RE R
) Vs =1.8V % Vg =5V +0.5 +20 pA
Is N L ()
Vg =1.8V & Vg =5V Ta=-40°C = 125°C +1600 pA
o |Vg=18V E Vg=5V +0.25 pA
los EPNE SRR A
Vs =1.8V & Vg =5V Ta =-40°C % 125°C +120 pA
by
En WNEEMES  |f=0.1Hz & 10Hz 238 1 Vpp
f=100Hz 24
en LIRS DLk i P 9 VI iz
e
f=10kHz 5.5
iN N R) | f= 1kHz 20 fA/ vV Hz
M BEE
Vi HIEETERE  |Vs=1.8V & 55V v-) - (V+) + v
0.2 0.15
Vg=55V, (V-) - 0.2V < Vgy < (V+) + 0.10V 100 114 dB
Vg=55V, (V-) - 0.2V < Vgy < (V+) + 0.15V 90 104 dB
Vg=55V, (V-) - 0.2V < Vgy < (V+) + = 4o 5 40
CMRR | JEHfiLL 0.15V Ta=-40°C £ 125°C 84 dB
Vs=1.8V, (V-) - 0.1V < Vgy < (V+) + 0.05V 85 103 dB
= -) - < <
Vg=1.8V, (V-) - 0.1V < Vgy < (V+) + Th = 40°C % 125°C 80 4B
0.05V
LN
Zp Fhy 8012 GQ || pF
Zicm A 100 || 1 GQ || pF
FrERIY 28
Vg=1.8V, (V-)+0.1V<Vp < (V+) - 0.1V, R, = 10kQ ( ZEHZE Vg/2 ) 103 120 dB
) ) Vg=1.8V, (V-)+0.2V<Vp<(V+) - 0.2V, R =2kQ ( EHEZE Vg/2) 100 15 dB
AoL TFHR e R 3 A T
Vg=5.5V, (V-)+0.1V<Vp < (V+) - 0.1V, R = 10kQ ( HEHZE Vg/2 ) 12 125 dB
Vg=5.5V, (V-)+0.2V<Vp<(V+) - 0.2V, R =2kQ ( EHEZE Vg/2) 108 120 dB
AR R
GBW 255 TR Vg=55V,G=+1,R =10kQ, C = 100pF |Ta=25°C 20 MHz
SR iEE Vs =55V, G = +1, Vgrep = 5V, R = 10kQ, C|_ = 100pF 33 Vius
438 4 = = = = = R En =
THD+N iwﬁ)&%ﬁ + I ggstv ,G=+1,Vo=4Vpp, f=10kHz , R. = 600Q ( &% Vg/2),CL 0.00125 %
KRk # 0.1% , Vs =5.5V , Vgrgp =4V, G=+1, C_ = 10pF 200
KRk 0.1% , Vs =5.5V , Vgrgp =2V, G=+1, C_ = 10pF 150
ts fafan — ns
KiE%% 0.01% , Vs =55V , Vgregp =4V, G =+1, C = 10pF 250
5155 0.01% , Vs =5.5V , Vgtgp =2V, G=+1, C_ = 10pF 200
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6.7 S (42)

Vg =(V+) - (V-)=1.8V % 55V (£0.85V & +2.75V ) , To=25°C , R, = 10kQ Hi%#% Vg/2 , Vem = Vs/2 , H Vo ut =

Vs/2 , BRAES A B

24 WRK M B/ME HRUE BAE| B
Vs=55V,G=+1,R =10kQ, C_ = 30pF 15 dB
GM AR
Vs=1.8V,G=+1,R =10kQ, C_ = 30pF 15 dB
. Vs=55V, G=+1, R, =10kQ, C_ = 30pF 50 o
PM AHALAR B
Vs=1.8V, G=+1, R =10kQ, C_= 30pF 52.5 o
toverioad i g8k 1k 52 (1) ViN x 35 > Vg 130 ns

EMIRR  |sigiTH#altk |f=1.8GHz , Vi gmirr = 100mV 62 dB

W

Vs =18V, R = 10kQ ( #HE Vg/2 ) 15 25 mv

Vo M LA [vs = 5.5V, R = 100 (#5:% Vel2) 2 | mv

AR T
Vg =55V , R = 2kQ (EHEE Vg/2 ) 45 55|  mv
- Vs = 1.8V +20 +40 mA

Isc SR HLR @)

Vs = 5.5V 80 +110 mA

Zo FERGB AT |f= 10kHz 80 Q

IR
BANHRBINEG |y . 16 19

[ ! Vg =55V, lo=0A mA

B i S © Ta=-40°C % 125°C 20
— Vs =0V % 5.5V, 90% I H1F 25 is

FS:0

| A e | TR A RIRE , SHDN =V - 0.5 1 uA

ase i ") A O B2 AR A, SHDN =V - |, Ta= -40C % 125C 15| pA

Zsron ?;:&(J;)ﬂﬁﬁﬁfmmﬁﬂ EEJiVioN 431115 GQ || pF
48 T B Vs

™ MU (BOKRE N 1.15 v
RARE ) @ :

S AR ML B £ Vo)

Vi IR (O 00| Vv
BHRE ) ’
FOK 28 5 F B[]

(5E42KH)® |G=+1,Veyu=Vs2,Vo=09xVg2, R EHEEV - 8
©® @)

ton s
TR A% A FH I 1)

(kM) © |G=+1,Vey=Vs2,Vo=09x Vg2, R HHEEV - 75
© @)

torr g%@éi%ﬁfﬂ G=+1,Veu=Vs/2,Vo=0.1x Vg2, R EHE V- 15 ps
SHDN 3\ | (V+) = SHDN = (V- ) + 1V 30
E R (A — nA
S ) O (V-)<SHADN < (V-)+0.2V 60

(1) HRAGRALL: R A5 R BRI -

(2) AR FRLIAT IR P R R AR BT LA R AR E Y
(3)  Z=Miruki#t ; -3dB B 58 = 80kHz.

(4)  BRACIRE A B R U R R P A R AT A

(5)  ZERIBII] (tope) AR FHIH] (ton) A& FRIEINZS SHDN 51 IS 52 50% B #% H f Rik 3] 10% ( 2%

I o

) 2K 90% () BT Z il

(6)  TEA KWL N B AF1IEIE 1 0 2 #p4E A (SHDN1 = SHDN2 =V - ) B VU3 (F(10iEE 1 2 4 #9545 (SHDN12 = SHDN34 =
V=)o XFERET , AUEH SHDN SIM ; RS, i B FE B D AR BRI IEH A, R HR e s 5

(7) R THURATRE

12 BELHR
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6.8 HLAVRHE:
76 Ta=25°C. V+# =275V, V- = - 275V, R = 10kQ 353 Vg/2. Voy = Vs/2 H Vour = Vs/2 &M T I ( BRAES A
)
ArTT T T T T T T I T T T T 11771 O T T T T T T T T T T
18 P -
15
9 < 20
= 12 < —
2 2 15
g ° g
< < 10
6 —
3 5
0 1 0 1 M1 .
888888388882 8888888 © - § o % 1y 9 N~ 0o o - 1
' Input Offset Voltage (V) Input Offset Voltage Drift (1V/°C)
Vs =55V Vou = Vs/2 Tp=25°C Vg = 5.5V Vom=Vs/2  Ta=-40°C % +125°C
TR = 36 Yl = - 32uv > =190uV FHE = 36
¥fi = 0.28uV/°C ¥ =0.22uV/°C
Bl 6-1. AR B A E T & K 6-2. A RIFHEEB S A EHE
T T T T T T T T T T OTT T T T T T T T T T T T
27 [ 45 —
24 40
21 | 35
2 18 £ 30
215 22
g 12 g 20
< <
9 15
6 10
3 I 5
oL M1 1 1 oL 1 1 T 1 1 |
TooRamrToon-hamonTnoGLo Y2 NyYe®gyF &R S
' ‘ ‘ Inpu; Bias Current (pA) Input Bias Current (pA)
Vg = 5.5V Vem = Vs/2 Ta =25°C Vg =5.5V Vem = Vs/2 Ta=85°C
28R = 90 IME = 1pA ¥ = 2pA FHE = 90 HME = 13pA s =2pA
B 6-3. AR B HM A EH B Rl 6-4. i\ R B A ELy B
O T TTTT T T T T T T T T T T T T O T T T T T T T T T T T T T11
45 1 35 —
40
30
35
& 30 < 25 __ |
8 2 3 2
§2° § 15
15
10
10
5
5
0||||_| o I o B o ol 1 1 [ —|I|||
DTOLOOAUNTVOWY AL ®Y T D@L QW T oW - A O
Input Offset Current (pA) Input Offset Current (pA)
Vg = 5.5V Vou = Vs/2 Tp=25°C Vg = 5.5V Vom = Vs/2 Ta =85°C
MR =45 BME = - 0.1pA Z =1.7pA HEE = 45 Y8 = 1.1pA > =2.1pA
B 6-5. A REHBSAES B F 6-6. A RFRF S HAELHE
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6.8 HLAVERE: (42)

fE Ta=25°C. V+=275V. V- = -2.75V. R =10kQ iE#3| Vg/2. Vom = Vs/2 H Vour = Ve/2 5 MR ( BRAESAH U
W)
1200 300
— -40°C
900 — 85°C
- 200 — 125°C
3 600 =)
g 300 ;(%’ 100
& -300 2
2 00 g 100
= 5
-900 200
-1200
15 2 25 3 35 4 45 5 55 -300

Supply Voltage (V)

Vem=(V -) MR =45

& 6-7. AR R 5 IR R RR R

1.5 2 25 3 3.5 4 4.5 5 5.5

Supply Voltage (V)
Vem=(V-) Ta =-40°C. 85°C 1 125°C

& 6-8. AR ES iR R KR

1200

900

600

300

O E
-300

-600

Input Offset Voltage (uV)

-900

-1200
-40 25 -10 5

20 35 50 65 80 95
Temperature (°C)

110 125

VCM =V- %T’*ﬁl% =45

B 6-9. AR FRESRERKXE

Input Offset Voltage (uV)

1200

900

600

300

-300

-600

-900

-1200

V+=275V,V- = -275V

0 e

3 25 -2 15 1 05 0 05 1 15 2 2529
Input Common-Mode Voltage (V)

A HE =45
(V-) - 0.25V < Vg < (V+) +0.15V

Bl 6-10. S B fn B B R 53

14 EXXFIRE
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6.8 HLAVERE: (42)

£ Ta=25°C. V+ =275V, V- = -2.75V. R =10k Q ##:3| Vs/2. Vem = Vs/2 H Vourt = Vs/2 &4 TS ( BRIES A UL
)
150 1200
— -40°C
— 85°C 900
100 — 125°C
= 3 600
o 50 ©
& e
5 S
Z 0 >
[ [
£ s 2
2 50 <
2 2 600
-100
-900
-150 -1200
3 25 2 15 -1 05 0 05 1 15 2 2529 -1 -08 -06 -04 02 0 02 04 06 08 1
Input Common-Mode Voltage (V) Input Common-Mode Voltage (V)
V+=275V,V- = -275V Tp=-40°C. 85°C 1 125°C V+=09V,V- =-09V AR = 45
(V-) - 0.25V < Vg < (V+) + 0.15V (V-) - 0.1V <Vgy < (V+) + 0.1V
B 6-11. SN mi i B i E 53 Bl 6-12. AR ME B E SR
150 500
s 300 — :B'
100 — 125°C 200 o
=) < 100
o 50 % 50
g g 30
= 0 5 20
2 p 10
=
2 50 B
2 5 5
£ g 3
-100 )
1
-150
-1 -08 -06 -04 -02 0 02 04 06 08 1 0.5
Input Common-Mode Voltage (V) 40 20 0 20 40 60 80 100 120 140
V+=00V,V- = -09V  Ta=-40°C. 85°C fl 125°C Temperature (°C)
(V-) - 0.1V < Vgy < (V+) + 0.1V Vs =5.5V, Vom = Vs/2
E 6-13. SRR B B 53 K 6-14. I 5EERINX R
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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:{mﬂ/%" ( Bf%j'z%ﬁﬁﬁ
W)
40 4
—~ 0 3
g <
= s
S 40 5 2
3 3
g 8
5 -80 o 1
- -120 0
— g
-160 4 — lg+

Temperature (°C)

VS =5.5V , VCM = Vs/2

B 6-15. los 5RERIIKER

40 20 O 20 40 60 80 100 120 140

25 2 15 -1 05 0 0.5 1 1.5 2 2.5
Input Common-Mode Voltage (V)

V+=25V,V- = -25V, Vo = Ve/2

A 6-16. Ig SILBAR KRR

B 6-19. JEERE AN AL 5 R I B R

27 125
2.4 — Vg =55V, R = 10kQ
2.1 — Vg =1.8V, R = 10kQ
18 120 Vg = 5.5V, Ry = 2kQ
< 15 _ — Vg =1.8V, R = 2kQ
Q m
- 12 o
c
g 09 £ 115
5 06 1]
© 03 g \/
(o]
g 0 3 110
o -03 <
5 -0.6 3
£ .09 ©
1.2 105
15
1.8
2.1 100
25 -2 15 -1 05 0 05 1 15 2 25 40 25 10 5 20 35 50 65 80 95 110 125
Input Common-Mode Voltage (V) Temperature (°C)
V+=25V,V- = -25V, Voy = Vg/2
E 6-17. los SRR EHE IR E 6-18. A SIRERIMR R
120 210 500
— Gain
100 — Phase | 159 a
3 400
80 150 =
B 8
g 60 120 o £ 300
= S =
& 40 0 g g
£ S 200
20 60 S
(o]
-
0 30 $ 100
o
o
-20 0
100 1k 10k 100k ™M 10M 0
Frequency (Hz) 100 1k 10k 100k M 10M
C_ = 10pF Frequency (Hz)

Bl 6-20. FT R4 I FESL S E A IR R

16 EXXFIRE
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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
)
50 90
— G=1 — R =600Q
40 — G=10 75 — RL=2kQ
G =100 RL = 10kQ
— R =100k
30 60 L Q
Py _ 45
g 2 3
< T %
© 10 @
(O] (O 15
0 \ 0
-10 -15
-20 -30
100 1k 10k 100k 1M 10M 100 1k 10k 100k ™M 10M
Frequency (Hz) Frequency (Hz)
C_ = 10pF G = 1000 | C_ = 10pF

B 6-21. AR H 4 5P A KRR

& 6-22. XA SHA KR

28 — —40°C
— 25°C
— 85°C
125°C

Output Voltage (V)
>

0O 10 20 30 40 50 60 70 80 90 100
Output Current (mA)

V+=275V,V- = -275V

B 6-23. Fi RUEIBIR L3 R (fLRIR ) [EIRA

-0.8
— —40°C
— 25°C
12| — 85°C
4 125°C
1.6
1.8
-2
2.2
-2.4
26
28]
-3

Output Voltage (V)

0 10 20 30 40 50 60 70 80 9095
Output Current (mA)

V+=275V,V- = -275V

Bl 6-24. Fyi RURRIE SR AT (HERR ) HEXR

1.9

17 — Eggcc
15 — 85°C

13 — 125°C
1.1
0.9
07
05
03
0.1
-0.1
0.3
0.5

Output Voltage (V)

0 10 20 30 40 50 60 70 80 90 100
Output Current (mA)

V+=165V,V- = -1.65V

Fl 6-25. frt HURIRIE S5 R (BAIR ) [INRR

0.5

0.3

0.1
-0.1
-0.3
-0.5
-0.7
-0.9
-1.1
-1.3
-1.5
-1.7
-1.9

Output Voltage (V)

0 10 20 30 40 50 60 70 80 90 100
Output Current (mA)

V+=1.65V,V- = -1.65V

&l 6-26. Fi URIEIB S H B (ERR ) MR
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6.8 HLAVERE: (42)

fE TA=25°C. V+ =275V, V- = -2.75V, R_=10kQ %3] Vg/2. Vou = Vs/2 H Vour = V/2 Z4F RIS ( BraAE S A it
W)
1.1
— —40°C
— 25°C
0.9 Y
125°C
s s
(9] ()
g 05 g
s 5
> >
5 03 =
g g
-0.1
-0.3 -1
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40 45 50 55
Output Current (mA) Output Current (mA)
V+=0.9V,V- =-09V V+=09V,V- =-09V

Bl 6-27. Hri RSB S R (BRI ) [MRSRR

&l 6-28. Hi UEBIB S HH A (ERR ) KRR

VCMz(V*) Vs=1.8V£5.5V

& 6-31. L%t PSRR 5B H =R

140 140
— Vg=1.8V — Vg=1.8V
120 — Vg=5.5V 120 — Vg=55V
100 100
o o
T 80 o 80
+ |
: £
o 60 % 60
o o
40 40
20 20
0 0
100 1k 10k 100k M 10M 100 1k 10k 100k ™M 10M
Frequency (Hz) Frequency (Hz)
& 6-29. PSRR+ SR AKR R A 6-30. PSRR - 5HREIHIXER
150 120
— Vg =55V
@ 140 — Vg=18V
T 100 >
Re]
& 130
S 80
5 120 )
Q0 o
3 )
> 110 o
a =
s S}
@ 100 40
g
g 9
20
80
40 25 -10 5 20 35 50 65 80 95 110 125
Temperature (°C) 0
100 1k 10k 100k ™M 10M

Frequency (Hz)
E 6-32. CMRR 553 [ 1< &
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6.8 JLAURE (52)
1t Ta=25°C. V+=2.75V., V- -2.75V. R = 10k Q ERF Vs/2. Vom = Vg/2 H Vout = Vg/2 A TS ( KraE S A U
)
100 2
. | — Vg=5V
[oa)
k=
o 96
] 1
o
S S
= 92 2
g ° g
& S o
[0} a
88
3 E
é -1
£ 84
o
o
80 2 - :
-40 20 0 20 40 60 80 100 120 140 Time (1s/div)
Temperature (°C)
Vg =5V (V-) - 0.2V - <Vey <(V+)+0.15V
& 6-33. B CMRR S3E B AL R A 6-34. 0.1Hz Z 10Hz B ik i FE R 7
N 400 -85
s o —v —hgm
E 200 — Vg=5.5V — Rt P
> K R = 10kQ
= 4 90 L=
: ™ _
% 50 g
5 30 Z 95
;J,’_ 20 E
3 10
§ -100
o 5
(=)
£ 3
> 2 -105
3 100 1k 10k
< 1 Frequency (Hz)
10 100 1k 10k 100k
Frequency (Hz) Vg =5V Vem = 2.5V G=1
BW = 80kHz VOUT =2Vpp
Kl 6-35. S\ B MRS SR E K 6-36. THD+N 53R X%
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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
)
-75 -70
— RL =250Q — RL=600Q
80| — RL=1600Q RL = 2kQ
— RL=2kQ 75| — Ru=10kQ
RL = 10kQ
-85
g -90 g 80
z z
a a
z -95 Z -85
-100
. — 0
-105
-110 -95
100 1k 10k 100 1k 10k
Frequency (Hz) Frequency (Hz)
Vg =5V Vo = 2.5V G=-1 Vg = 5V Ve = 2.5V G=10
BW = 80kHz VOUT = 2Vp_p BW = 80kHz VOUT = 2Vp_p
Kl 6-37. THD+N S3iZ A< & & 6-38. THD+N S5 R HI< R
-70 -85
— RL =250Q — R =250Q
— RL =600Q — RL=600Q
— RL =2kQ — RL=2kQ
s F{t = 10kQ %0 F{t = 10kQ
g -8 g
z z
+ +
o a
£ -85 £ -100 /
-90 \/ 105 [Pe——————
-95 -110
100 1k 10k 100 1k 10k
Frequency (Hz) Frequency (Hz)
Vg =5V Vo = 2.5V G=-10 Vg = 5V Ve = 2.5V G=1
BW = 80kHz VOUT = 2Vp_p BW = 80kHz VOUT = 4Vp_p
& 6-39. THD+N S3iZERIKI<R & 6-40. THD+N S5 R K13 R
-80 -80
— RL =250Q — RL= 600Q
85| — RL=1600Q — RL= 2kQ
— RL=2kQ RL = 10kQ
R = 10kQ .
90 L 85
o o
T -9 o
z Z 90
2 -100 2
= =
-105 -95 —
10 ————————
-115 -100
100 1k 10k 100 1k 10k
Frequency (Hz) Frequency (Hz)
Vg =5V Vo = 2.5V G=-1 Vg = 5V Ve = 2.5V G=10
BW = 80kHz Vout = 4Vpp BW = 80kHz Vout = 4Vpp
& 6-41. THD+N SHiZE KRR & 6-42. THD+N S5 R K< R
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6.8 HLAVERE: (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
)
-75 -85
— R =250Q — RL=2kQ
— R =600Q — RL=10kQ
80| — Ru=2ka — R = 100kQ
RL = 10kQ -90
= Z 95
I 90 = \
\—/—'—\.ﬁ_\
-100
-95
-100 -105
100 1k 10k 100 1k 10k
Frequency (Hz) Frequency (Hz)
Vg = 5V Vow = 2.5V G=-10 Vg =5V Vom = 2.5V G=1
BW = 80kHz VOUT = 4Vp_p BW = 80kHz VOUT = 1.4Vp_p
&l 6-43. THD+N Sz A1 fI< & & 6-44. THD+N S5 HI< R
-80 -80
— R =2kQ — R =250Q
— RL = 10kQ — RL=600Q
85| — RL=100kQ — RL=2kQ
-85 RL = 10kQ
o o
o °
= Z 90
a o
Iz = e e
-95 y
-100
-105 -100
100 1k 10k 100 1k 10k
Frequency (Hz) Frequency (Hz)
Vg = 5V Vom = 2.5V G=-1 Vg = 3.3V Vem = 1.65V G=1
BW = 80kHz VOUT = 1.4Vp_p BW = 80kHz VOUT = 1Vp_p
& 6-45. THD+N 53 RIFI<R & 6-46. THD+N S5 R KI< R
-75 -20
— RL =250Q — G=1,R_=600Q
— R =600Q — G =10, R_=600Q
80| — R =2kQ 40 — G=1,R.=10kQ
RL = 10kQ —_— G =10, R_=10kQ
—_ -85 —_
3 3 60
zZ .9 Z
a a
z £ 0
-95
100 -100
-105 -120
100 1k 10k im 10m 100m 1
Frequency (Hz) Amplitude(Vpp)
Vg = 3.3V Vom = 1.65V G=-1 Vg =5V Vom = 2.5V f=1kHz
BW = 80kHz Vout = 1Vp.p BW = 80kHz

& 6-47. THD+N 5% | 1)< &

Kl 6-48. THD + N 5IEFE AKX R
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6.8 MLAUKRHE (4E)
fE TA=25°C. V+ =275V, V- = -2.75V, R_=10kQ %3] Vg/2. Vou = Vs/2 H Vour = V/2 Z4F RIS ( BraAE S A it
0
1600
1580
1560
— S 1540
g § 1520
z 5
a O 1500
z z
g 1480
2 1460
]
1440
-120 1420
im 10m ) 100m 1 1400
Amplitude(Vpp) 18 21 24 27 3 33 36 39 42 45 48 51 54
Vg =3.3V Ve = 1.65V f = 1kHz Supply Voltage (V)
BW = 80kHz Vom = Ve/2
&l 6-49. THD + N 5iBEEMIINX A & 6-50. F A HULS IR R MG R
1600 1700
— Vg=55V
1590 1650 — Vg=1.8V
1580
<5 1570 \-M 3 1600
§ 1560 £ 1550
5 5
cEJ 1550 S 1500
8 1540 g
2 S 1450
< 1530 2
(@] >
1510 1350
1500
3 25 2 15 -1 05 0 05 1 15 2 25 3 1300
Input Common-Mode Voltage (V) 40 25 10 5 20 35 50 65 80 95 110 125
Temperature (°C)
V+=275V,V- = -275V
VCM = Vslz
6-51. B HRS N £ o v
K651, B RR SHRRERIIAR M 6-52. BRI SEEFHLF
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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
125 15
— Riso = 0Q, Overshoot (+) — Riso = 50Q, Overshoot (+)
— Riso = 0Q, Overshoot (-) — Riso = 509, Overshoot (-)
100 — Riso = 25Q, Overshoot (+) 12 — Riso = 100Q, Overshoot (+)
Riso = 250, Overshoot (- Riso = 100Q, Overshoot (-)
g 75 g 9
o o
o o
® @
2 50 2 b
o (©)
25 3
0 0
0 150 300 450 600 750 900 0 200 400 600 800 1000
Capacitive Load (pF) Capacitive Load (pF)
G=1 V)N = 100mVpp G=1 V)N = 100mVpp
& 6-53. M5 G AR ERIR R & 6-54. Mz S GR AR KRR
50 4
— Input
3 —— Output
40
2
T S 1
% 30 3
S 20
& =
8 20 E 4
o
-2
10
-3
0 -4
0 100 200 300 400 500 600 700 800 900 1000 Time (40 ps/div)
Capacitive Load (pF)
G=1 VN = 6Vpp
K& 6-55. MM E S ERARAKRR K 6-56. TSR EE
4 4
— Input — Input
—— Output —— Output
2 2
= =
2 2
= =
g o0 \ gof
2 2
s s
3 £
< <
2 -2
-4 -4
Time (500 ns/div) Time (500 ns/div)
G=-10 VN = 600mVpp G=-10 VN = 600mVpp
& 6-57. W RIKE & 6-58. THIKE
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6.8 HLAVERE: (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
)
10 100
— Input — Input
7.5 — Output 75 — Output
5 50
Z 25 z 2
@ @
R 8 ¢
: 3
£ -25 £ -25
< <
-5 -50
-7.5 -75
-10 -100
Time (200 ps/div) Time (200 ps/div)
G=1 VlN = 10mVpp CL = 10pF G=1 VIN = 100mVpp CL = 10pF
& 6-59. /M5 S Y ERmI B Bl 6-60. Mz S HrERWI B
10 100
— Input — Input
7.5 —— Output 75 —— Output
5 50
Z 25 Z 25
Py @
5 0 5 0
E -2.5 & -25
-5 -50
7.5 75
-10 -100
Time (200 ps/div) Time (200 ps/div)
G=-1 Vin = 10mVpp C|_ = 10pF G=-1 Vin = 100mVpp C|_ = 10pF
& 6-61. IMESHrERWIBL A 6-62. /Mz S MY ER R
4 2
— Input — Input
3| — Output —— Output
2 1
s s
g 3
2 20
g0 £
< <
-1 1
-2
3 -2
Time (200 ps/div) Time (200 ps/div)
G=1 VIN = 4Vpp C|_ = 10pF G=1 VIN = 2VPP CL = 10pF
RL=2kQ
B 6-63. XA5 S Irigkmi fL Kl 6-64. X fx 5 BrERm R

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: OPA4323 OPA323 OPA2323

English Data Sheet: SBOSAES8


https://www.ti.com.cn/product/cn/opa4323?qgpn=opa4323
https://www.ti.com.cn/product/cn/opa323?qgpn=opa323
https://www.ti.com.cn/product/cn/opa2323?qgpn=opa2323
https://www.ti.com.cn/cn/lit/pdf/ZHCSRR8
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRR8C&partnum=OPA4323
https://www.ti.com.cn/product/cn/opa4323?qgpn=opa4323
https://www.ti.com.cn/product/cn/opa323?qgpn=opa323
https://www.ti.com.cn/product/cn/opa2323?qgpn=opa2323
https://www.ti.com/lit/pdf/SBOSAE8

13 TEXAS
INSTRUMENTS

www.ti.com.cn

OPA4323, OPA323, OPA2323
ZHCSRR8C - OCTOBER 2023 - REVISED APRIL 2025

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
)
4 2
— Input — Input
3 —— Output —— Output
2 1
s s
g 3
2 20
g0 g
< <
-1 1
-2
-3 -2
Time (200 ps/div) Time (200 ps/div)
G=-1 VlN = 4VPF’ CL = 10pF G=-1 VlN = 2Vpp C|_ = 10pF
R =2kQ
& 6-65. KI5 SHrERmI R Bl 6-66. K5 SHriEkmI B
120 70
—— Sourcing —— Sourcing
115 — Sinking — Sinking
—~ . 60
g 110 E
5 105 g %
é 100 /—\ é 40
Q % Q 30 \
o o
& 0 o
20
85
80 10
40 25 -10 5 20 35 50 65 80 95 110 125 40 25 10 5 20 35 50 65 80 95 110 125
Temperature (°C) Temperature (°C)
Vs =5.5V Vs =1.8V
& 6-67. B HASEE KRR &l 6-68. AL HIA SR E AKX R
80 -40
-60
70
—~ -80
— m
a =2
o X
% 60 g -100
=
. O 120
50
-140
40 -160
100M 1G 100 1k 10k 100k M 10M
Frequency (Hz) Frequency (Hz)
P&l 6-69. LAFIARAA LI B F R0 L (EMIRR+) 4R Rl () Bl 6-70. BER A
RE
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7 A

7.1 BBk

OPAX323 #7511z 5K #5 CL 45 B8 E / XUE 1E/ VY 858 ( OPA323. OPA2323. OPA4323) . M{KHJE (1.7V &
5.5V) , mii % ( 20MHz ) FOKAR . MARFIBOK 8 BAT T2 S AN GBI Bt 4, W AT DAk AR i
AN o o A TR R T Y BB 0458 Y R R AS S 4R, JF SRR OPAX323 2 471 T 22 A i AL Y 0 L I
Mo E o FUENPUAa PR 0E OKIEN 7 3 A E R AR BRI T, tRRN B AB St Z R SRS /I
FRIBELAAE B 2K

5 HAMaNGRORZR L, OPAX323 R4 E A WA AR 83 7] N B LR PR IR NG 5 LBl m 4k i | 1Xet
=5 7E ADC IREh 8 N A dr 2 AV . #E 0.5MSPS & 5MSPS 8] f#) ADC KAt~ |, 20MHz 2351 e G 8T
PO N FAREL T T B E PEBE . OPAX323 R 4% A 3¢ 35 i 4 25 H R AL RS ( fn B AR F s )
HIFERNERE |, RUORZS IR R RN 1.25mV | s KIEF A 1.8 w V/°Co IXFPUARE 1) v 4 B RN v 1 28 iy o 21
A ATHFZRNA , Gl BN RS S . 22 v XS AT AT B OR 3% R 75 A IS

X T 20MHz 3 #5717 58, OPAX323 RIUNAERFAIEIE AL 1.6mA HYFHE | FULAE DAARH R A D FETR it R 47 (1Y
PPERE . IXEEBFSRIL T 33V/ us Wm RAEE , ATTE ML FE A I R Hh DR AR R . A S N AT
A0 v AR 1S FFY P 3R A ) A IR A EL IR PR A, DItk OPAX323 FA &% R it ¥ 4 (il Un A B A ep G A8 2% | AL
ik, BRI SR ZE SRR UG ) R T R AR I Y B AR R B R I LR R 48 25 S B (RN e B RO
( LA 0.5pA |, F KM N 20pA ) , REF PSRR (i KfEA 20 V/IV) , CMRR ( f/ME2Y 100dB ) F1 Ao
( /MHE 114dB ) o iz B S H SRR AL A FE 60° , R IRBN Ak 75pF IHLES |, AHACHEEE N 35°.

OPAx323 H.A N #f FL PR ] , FIAE A H s A7 e S B o i AR v TR0 2 35 5087 ) v IR 3h /N ) i S BEL
i, Fln68Q . 128Q f1 256 Q fi#k. OPAx323 MIEMEAE R Helr B iFHL , HF HAE 5.5V FLJF HLE 1 %5 5 Ha U A
/N 80mA. OPAx323S #sfHIRHULCWITIRE , nldt— DRRRIIAE |, F-A B T/ S NI 25 OR A8 . X 2832 BOR
AR T ST (RFI) AT RET-HE (EMI) i g8 st 2% , B A et | HF BAE M N IR T A2 LA
I Je B

b
7.2 DIRETTHEE
V+
[
Low-Noise
Charge Pump

Bias Circuitry

+IN
— —
=IN
ﬁ out
Input Stage Load Bias Circuitry
V-
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7.3 RetEUL A
7.3.1 TIEH&E

OPAX323 R VIEH MK S E TAERIETEE N 1.8V £ 5.5V, £ 1.7V & 1.8V KUK TAEREmMit.
bh W ZIARAE - 40°C £ 125°C KR PTG N #RIE ] o 72045 130 43 vh B AL 7 B8 T AE P BT B R AR A 1T S 2
B SE Tl srZUE AR A IR 5| A 2 A8 N ESR P& 55 1% 25258 (Cgyp). M THHJREIEIT , H
T Coyp M2 T o #ifk Coyp RATREFEUT S FBCE |, JF H A IEA LR 1E BIA O 8% YRS T 2 AT 43T Crypo

7.3.2 ZLAHMBA

OPAX323 Z 1| % N LA i 1 7 B AR HH FE B, JLBEmH| Lk (CMRR) 7E 5.5V i #:/NR 100dB |, i 7 TH14E 5y
k. Zaraid vt , BEAE 1.8V EHK IR LR N g T RE S i /) 85dB CMRR ) R IF At . X & ilid
o TR 2 i NS5 A5 FH 2258 3 N 2 SRR SR S BT o

K2 B PO 28 % HAMGR N ZEK) | B K305 CMRR FR4EIZE 65dB LA T o 3% 2 K 8L 38 4 A\ LA 7S
PO L P REAN AR 2R ) . Horh— AN KT | I8 2 B R AL A A M RE 1) P OmIEX |, B A E SRR
T SEBVE ), TN CJEE XS T N TE B N A IEFUE IS . RS Z (A, SRR e
AR H R R ERAR | a0 TLV90Ox 2k 1 Mok S5 I R B 1% %1 MR BE A2 CMRR |, 3B FR i
HEIPHNAE S WL E THD,

OPAX323 Jifl 1 fif FHJ A AT A7 2R 47 JE& B4~ P Jd T g A X ARV T, ) 6 38N B0 30 N Y0 Bl P SEE D28 1 2 A 12
RE , WLIEE T HEAP N o IXREANTE 22 N JEIE S AR DA o A B4 51 AR A A2

OPAX323 7£ R AL i [ Vi Bl 9 AR IR FEUR LA, a0 18 7-1 s . 0T ADC SR f 4 Al 35 SR 5 s 1
SR B R M A G

1200 2000
900 1500
E 600 . 1000
S =
2 300 = 500
- ()
S oF | ==
5 — S ]
”9; -300 % -500
2 600 -1000
-900 -1500
-1200 -2000
3 25 2 15 -1 -05 0 05 1 15 2 2529 -4 -3 -2 -1 0 1 2 3 4
Input Common-Mode Voltage (V) Common-Mode Voltage (V)
V+=275V,V- = -275V K = 45 V+=275V,V- = -275V

(V-) - 0.25V < Vg < (V+) +0.15V

& 7-1. OPAX323 Kiff B 53R ] FoC &R

& 7-2. TLV900x ki s 5L RI IR R

7.3.3 $L B/ P HH

OPAX323 $EHLAR e (1% IR B BE 110 B R FH — AN ELA JL IR S R (0 % R s 58 A L B i R R Th e . 1%
PR /NG H S IR B £80mA | XL BN BN 5.5V R I AR S R N 4 ik R . TR 2k Q
(9 FLBEL A7 3 R 5.5V R EL U | B R AR IE A K 55mV LA, X 54— HIESUEZE )L, WTE ADC JRZh 285
P L AT LAE A ADC (13 AN A G

7.3.4 £LEHI#IH: (CMRR)

OPAx323 szl 7 Hi I B AIAZ it CMRR PEfg . 28 1F & NTEA TAERETER (- 40°C & 125°C ) WIKFA
HFHEE (5.5V 1 1.8V ) FHA A CMRR #£fE. Eiit CMRR fieH AR ELEEA (V-) - 0.2V < Vg

Copyright © 2025 Texas Instruments Incorporated R 15 27

Product Folder Links: OPA4323 OPA323 OPA2323
English Data Sheet: SBOSAES8


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/opa4323?qgpn=opa4323
https://www.ti.com.cn/product/cn/opa323?qgpn=opa323
https://www.ti.com.cn/product/cn/opa2323?qgpn=opa2323
https://www.ti.com.cn/cn/lit/pdf/ZHCSRR8
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRR8C&partnum=OPA4323
https://www.ti.com.cn/product/cn/opa4323?qgpn=opa4323
https://www.ti.com.cn/product/cn/opa323?qgpn=opa323
https://www.ti.com.cn/product/cn/opa2323?qgpn=opa2323
https://www.ti.com/lit/pdf/SBOSAE8

13 TEXAS
OPA4323, OPA323, OPA2323 INSTRUMENTS
ZHCSRR8C - OCTOBER 2023 - REVISED APRIL 2025 www.ti.com.cn

< (V4) +0.15V ( TAEHE 5.5V ) F1 (V-) - 0.1V < Vgu < (V+) + 0.05V ( TAEHJE 1.8V ) K3tk . i
CMRR fE A5 1ER oy s, IF HIGRT PCB MR L N ELRATL . AR RAFITERE | 15 PN BOR S 4 N i
TORFE BRI N E 2

7.3.5 B BRI E M

OPAx323 #tit il T/ ZAKEN A UM ] . 5 T B SORAS — B, 7T REAFAE & [ S 215 A AR 104 2 1
Ulo FERERHEIBFIBRAR BT R BRVEN , HE 5B HORA B ECE . AR 1 e A A D &

AE ST (1VIV) 2 B EL T 030 0 SR SEHOA 28 B BB 75 0 2 AR R HOK 2 5 L R
(AL 2P GUAR SIE ORIt P BEL AL 5 A5, R BT Y 7 A — A G G BRI B . 8 M SR
SRS | AR REROMER K. (ER AN EL TG T , OPAX323 INARGLISIEN 50° , PGy 30pF. %
i AT T B RUARGLARIE 35° , fEBIAZ) 75pF HUAEEEVE SO T D REBITRUE | JF ER B 150pF I 5 40R
i AR RAE (KT 1uF ) %R (ESR) 2920 R BOREE P RGAFHE | Tk 2R
FIRGE . BCK 58 P30 30 090K 58 5 30 TR Pl 2. 0 SR P 33 5 B K 28 O ok
OB e R S .

ST R AL T IEAT ORI A SRR S, — 7 B A — A5 0K 0 B L 38 ( —
9100 1600 ) , (1P 7-3 TR ) o KA HBLE KK T AR GBI R o RS . 3 3 A
ADG 3228 S L LB TEEL | 34t Cuonp MR ADC SeFRE L 2B I 4

+Vs Vout
—_ I:{iso ji
+
— CIoad
Vin _Vs

& 7-3. R AT RIS BE ST

7.3.6 LEH KR

I 3R 2 NI F O & i WA FUIRZS UK & B2 MRS BT 75 A1) o 24 %0 HY B bl T i i N B B8 v 1 2
AEE A E TAE B R | 385 T8O S (4 G NI IX . — B — ANyt e AN RTX | D 2% 75 A0 A 1 st 1)
A REMK Z B TAERES , XBFO I BARE WS (8] 7% B K &M TARIRES G |, BORESIFIR DUR & 1k
By, R, BIBIEIR (AT ) T 8k R I RS R e [a] 2

OPAX323 Z Iyt #1 S st [a] f R 2974 130ns.

7.3.7 EMI 7%

OPAx323 i 4 i B BE T3 (EMI) JECRBRAR T 0I5 ( W 2RiBA5 % & ( ST (RF1) ) DAL IR &1 AR RS
SE BT AR R AR ) AR EMI. B H TR R T G EMIE BT E ; OPAX323 %2 3d TiX sb ik
TR . MR (TI) CEAALE 10MHz & 6GHz 58 451 7 Bl P vH: A 0 B A0 B A2 SO 28 o B 11 g

K 7-4 B8 T1E OPAX323 EHATIHINR S . £ 7-1 JER T OPAXx323 7E 2l FH il & 2B R E IR T
#] EMIRR IN+ 1. & & A 7517 EMI #1%) HES FTF-HEGR 41 T 518 E RO 8 A 52 1) EMIRR 14 8 5
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& 7-4. EMIRR JU3R
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% 7-1. OPAX323 H 78 F i) EMIRR IN+

gk PR B e EMIRR IN+
400MHz B Ll . Ba) DR, KTRME. K% Hik. B (UHF) A 48dB
P m EEE S p— i e
900MHz %g%xﬂﬁﬁéﬁ (GSM) . oLk idfE. FAi. GPS ( fiHnliA 1.6GHz ) « GSM. %135 5648
1.8GHz GSM Rifl. MABEhEE. fiH. TEM L B (1GHz £ 2GHz ) 60dB
2 4GHzZ 802.11b. 802.11g. 802.11n. Bluetooth®. MAFZNiEfE. Tl FERIEEST (1SM) LML, Ak 61dB
RILAHEAN T, S B (2GHz & 4GHz )
3.6GHz TLHEN . FIEBEMSH. TE. #alE. Sk 67dB
5GHz 802.11a. 802.11n. Mizi@fEM M. Boh@EfE. KEMPEIEIT. C B (4GHz & 8GHz ) 70dB

7.3.8 ESD A%

Pt N G225 4 i) 3] 96 138 SR S8R A2 H e B 7 ) 1) R0, 3 6 [ S0 22 1~ S8R ON | [AJIRE i K e Y5 5]
ZHTH B, X R [E S I RE A — AN Thae B A e R 1 2 SR I L2 ANE R 5 A4 2 H B R R
ARPRAE . BEAL , IX S0 e B A5 PN B PN i O, (ESD) R4 T RE | RILE P b 428 22 AT RT 2F 26 0o A A AR B N 52
=4 ESD HAFHIE

R 78 T IR Z A ESD I DL K 5 B A 3 - e B &G i s Bh. 1 7-5 /R T OPAXx323 S a&
ESD . ESD Ry B &2 AN TR T | X T WSS BN S 5 B R [l Y AR B 2R R IR HL
g NN 5 B35 3 e B B TBOR S N BRI S B o A% AR B BR AR FR B IE Y AR A T KRBk A .

EVER , OPAX323 7EHi NN IE B I 51 B 2 1A) 5 A i3 S — s .

V+

)
/
Power Supply
ESD Cell
+IN O % \’:E A A
ouT
“INO * ]))SHDN
A A
5
V-

K 7-5. AR ESD H B

7.3.9 A ESD ##"

OPAX323 RFIEFAT 5| B34 T il ESD R k. X oA , BefRym EZ R AP 3 ESD A L4l
J%, AZ SRR S NN I AR 5] B 2 1R AT SE R R S 1) AR, WA 7-5 Pl . fE I PR, IR AR
AH, AR G S AT DO IR I IR /T . R ESD S54RI B ik f A\ I B 18] R AR
Mk, ARELHMER , WSWEFLA 7 ESD (R 75 FB T

7.3.10 XBr L5

OPAx323S ##FHA SHDN 5l , WA 2 F R , FH B TR IR |, BRI E
iR T AER AL LE F KT 1000nA. SHDN 5| DA A2, IXEWRE 25 SHDN 5 B 4 A A7 R8BI e
I i R W

30 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: OPA4323 OPA323 OPA2323
English Data Sheet: SBOSAES8


https://www.ti.com/lit/pdf/SLVAEX7
https://www.ti.com.cn/product/cn/opa4323?qgpn=opa4323
https://www.ti.com.cn/product/cn/opa323?qgpn=opa323
https://www.ti.com.cn/product/cn/opa2323?qgpn=opa2323
https://www.ti.com.cn/cn/lit/pdf/ZHCSRR8
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRR8C&partnum=OPA4323
https://www.ti.com.cn/product/cn/opa4323?qgpn=opa4323
https://www.ti.com.cn/product/cn/opa323?qgpn=opa323
https://www.ti.com.cn/product/cn/opa2323?qgpn=opa2323
https://www.ti.com/lit/pdf/SBOSAE8

13 TEXAS
INSTRUMENTS OPA4323, OPA323, OPA2323
www.ti.com.cn ZHCSRR8C - OCTOBER 2023 - REVISED APRIL 2025

SHDN 5| J#ll Lhiz SRR A8 I f 5 H oS . e Wik M IRMELTE 500 mV (SR ) A4y, HLASKE s 5 H 1 ) A8
A . TFRBIME RS TR , LIRS I R . S TR RIE M S T o |, ROEE A B2 S 5 K
%)) SHDN 5|, A ROZHACETF2IENT V- F(V-)+0.2V ZHHE. GR08HEE B FEENT (V-)+1V
FV+ Z (A . B G HBCRHE , 2% SHDN 51 B30 2 F 08 . 25 B ORES , 2% SHDN
5| KB 2 A ZOZ AR . TI SR ZUE SO EDR e W 51 BE 2= 1T B2 DG T 51 I 82 216 20 = e s B FL T o
SHDN 5|l A ¥F i K E A (V+) + 0.5V, i i R /K P2 S8R E IR .

SHDN 5| [y =i FHPT CMOS #ii N o RUE IE iz BB A AR ST R H i, 1 DU 38 S SRR B A 2 SR F 22 4 4
N B XTI AR R R X PR T T ORI B AGF 3 R I K Bt A o 3 PRI AE T [R] 1 H AR
SRR T s, DA KMATARIE. 2AHE, il SRS . %240 1R OPAX323S 191 TH8 UK #
( BB R B A LB R R b ) o SCWTINTTE] (tope) HOIR TSRS AT | DA% Y FELAR 28 B IR AE AT P i
e L I A AT A0 R P A7 BRSBTS T SEB s G TE] , FESE R 10k Q FEFRIA R 1/2 Vs
(Vs/2) HEA BN
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7.3.11 FH o B HSELT )5 FE

OPAX323 %41 7Kl WQFN-16 (RTE) 1 WSON-8 (DSG) %5dsf 2 | a8 (s s 2 B AR O BURE £ . 7
BN E S SV NRERERRZERE S . I 24 A A ER R A I B | SRR S A
BRIV - o AMPEEHVERERRV - DAMOER  BNATRE SRS 4 T ER B AL

7.4 S3FThEEAE

OPAx323 #41F Bf5 —Fzhpefi . HEEPFEEEE 1.7V (20.85V) 5 5.5V (£2.75V) Z[A] , X L8845t kb T30 e
OPAx323S #sf B A=Wl , WTH THEHEBSE TRIFER A, FXEZEE , B30 K558
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8 LA ALt

#HE

PAN SR 20 S SAE T T ks o TIASRAIE RS BRI ERVERI S8 8. T % 7 55T € 70
PrfE e, BLRIGUEATIN Bt SEBL A R SE D RE -

8.1 MAER

OPAX323 Z FIH 2B a1 A\ A 32 SOBORAS & D 28 e 2 2 A e ade 2 P T e vt o XSS AR ) AR AR RN 1.7V
£ 5.5V, HARAIMmfse Rt , R AP IE AN i sl 3. NOEEER AR AN B e N B AS 4o t i RE 6
WABERE] V+ RV - Z AR /N RS S AR L T v A U 5 4R 06 |, SRR OPAX323 #71
T2 B BB R YR B

8.2 AR A
8.2.1 OPAx323 /XAl E i 12 M fH

8-1 JEor T AR e kG 0 2 FH i 1) OPA323.,

lLoap l g ZLoap 5V

Device —@ Vour

Fl 8-1. AN B FA I L F ) OPA323
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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 4T 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
P EART 100mV , A FEC 2 %8 ST iRt b

\
SHUNT_MAX _ 100 mV _ 100 mQ (2)

RSHUNT = T 0aD Max TA

EA T2 2 TR Rspunt 9 100mQ. | oap 1 Rgpunt F=AEBIEFEH OPA323 J5CK , A= 4E4) OV &
4.9V ({4 R . OPA323 =4 b B4 H H R I BT 75 (388 s AR 9 7 F2 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 OPA323 1825 1 B N 49V/IV,

R
Gain=1+ R—g (4)

#HE Re 2 57.6kQ Ml Rg N 1.2kQ MG , AI153] 49VIV. [l 8-2 JE/R T &l 8-1 Hh BT HL I I 73 (1 4% 328 kR 00
THER , M R B A AR A PR A I8 I S F B AR A L AR OR R B 2R, OF HLSERR s B E BB A
SV BT PR PTK P i E o FHHTKF DOE 1 BTRAE . 2R OB A RO DA S Al — 22470 . IFAFEIE T4
PMRGHIEPIESE ; MIEFE S BN RESHRT

8.2.1.3 M LR

0 0.2 0.4 0.6 0.8 1
lLoap (A)

I 8-2. AN B AR %33 B 4
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8.3 HJRMREINL

OPAX323 438 1.7V BURZZIBITINR |, TEH€ T/EREIEHE N 1.8V £ 5.5V ( 0.9V & +2.75V ) ; HZ IS LE
- 40°C % 125°C MR ETEEMNE « #TH MR N T v R 2Bl TAF B R RS (AR Ak 1 5 2 AR L I S 40

/J\AD
HIRHLE KT 7V 25X 8 E UK AR | 65 0 200 A BE (ER -

T 5 2 AR RS AR 2 [B] AR IR ESR P %255 M A 3% (Cayp)e AT HHLIRIZAT , A —> Cayp il
/WS T . N Cayp /RVTREFEIL AR AF A | DS W A ol v PEL BT RS AR RORE B iR 22 . A DR PR RE SRAE BIIATHOR 23 10
P ¥ 2 W43 Coype WRELELE , ESW AT

8.4 fijF
8.4.1 Hr/F#5R

N T SEEL IS ATIERE | T AT R AR BRI HLER AR (PCB) A1 RSBk , 645

W T LI AR R S P R BB BB | A EIE SO B 00U . 558 b 28 ) T OB i
BB B HE B PR B R A5
- A LS R HL O 2 B S M T L (ESR) 0.1F BRI B Aeds | JF B LI SR

MV B35 819 38 S DL R BRI 7K

¢ LR BRSO S MR R R R MRS D752 . B2 PCB L R ol JRIB &
P T AR B P . B2 A T ORISR (EMI) MR, i LM S M A DB
ATHIBERR S, [RII R R R

 ONTROFERA | SOL T RGE B S AT . RO LR RERIF A TT | TULA 90 1S 5
R 2 AT T e e R B 2

¢ ANTEAR RGBSR AL EE | 0 A0 1 PR Ry A1 Ry BRI ST\ 8 K BRPE M 75

%

RO AE AR . DIiE | A EL LB BB )

B A e A R BL AR . 15 T 523 W WA S 7R s 3 2 O

TURUAEAT% PCB AR IR RESGIEAT I | LAJAT sLELE e

E RS AL B AR V2 AR b T O SRREREAS A . 2E9RATAE AT PCB AR 2 IR , T AL

Fi PCB AUFIET: , LUSRRGAITE B IR 038 K HARIL T | WUERTE 85°C FAGILKET: 30 4

B
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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 ©)
@ ©)
OPA2323IDDFR Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 23DDF
OPA2323IDDFR.A Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 23DDF
OPA2323IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2DGK
OPA2323IDGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2DGK
OPA2323IDR Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2323ID
OPA2323IDR.A Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2323ID
OPA323IDCKR Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 1RG
OPA323IDCKR.A Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 1RG
OPA4323IDYYR Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 125 to -40 04323IDYYR
(DYY) | 14
OPA4323IDYYR.A Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 125 to -40 04323IDYYR
(DYY) | 14
OPA4323IPWR Active Production TSSOP (PW) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 125 to -40 04323PW
OPA4323IPWR.A Active Production TSSOP (PW) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 125 to -40 04323PW

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

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

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
LR ey R g T
el o e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
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
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O OO 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
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)
OPA2323IDDFR SOT-23- | DDF 8 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
THIN
OPA2323IDGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
OPA2323IDR SoOIC D 8 3000 330.0 12.4 6.4 5.2 21 8.0 12.0 Q1
OPA323IDCKR SC70 DCK 5 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
OPA4323IDYYR SOT-23- | DYY 14 3000 330.0 12.4 4.8 3.6 1.6 8.0 12.0 Q3
THIN
OPA4323IPWR TSSOP PW 14 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1

Pack Materials-Page 1
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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)
OPA2323IDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
OPA2323IDGKR VSSOP DGK 8 2500 353.0 353.0 32.0

OPA2323IDR SOIC D 8 3000 353.0 353.0 32.0
OPA323IDCKR SC70 DCK 5 3000 190.0 190.0 30.0
OPA4323IDYYR SOT-23-THIN DYy 14 3000 336.6 336.6 31.8
OPA4323IPWR TSSOP PW 14 3000 353.0 353.0 32.0
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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.

INSTRUMENTS
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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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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

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

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

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

4224643/D 07/2024

NOTES:

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

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not exceed

0.15 per side.

This dimension does not include interlead flash. Interlead flash shall not exceed 0.50 per side.

Reference JEDEC Registration MO-345, Variation AB

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

14X (1.05)
f

14X (0.3) 4

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

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

—_——_——— e ——

NON- SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4224643/D 07/2024

NOTES: (continued)

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

www.ti.com



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

PLASTIC SMALL OUTLINE

14X (1.05) ﬁ ¢
+
I
o )

12X (0.5)

(R0.05) TYP

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

4224643/D 07/2024

NOTES: (continued)

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

3 Texas
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RUG0010B

PACKAGE OUTLINE
X2QFN - 0.4 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—_|

=N
[

,.«"a
v"

o,
ooy
/LO,I MIN

SIDE WALL
WETTABLE FLANK

OPTIONAL: SIDE WALL PIN DETAIL
NOTE 3

040
0.34
+ -t SEATING PLANE
0.05 J
0.00 1y 035
0.25
EI SYMM
5
I
4 I
SN § S 6
| .03
ax %5
| NEIENE D
\
SYMM
1 _ . _ _ 1S
= | | i
ox{o5 » —oge
. | ° [01@[c[Alg]
1 ‘ [0.058 [C]
|
10
PIN 1 ID 0.45
(45°X 0.1) 10X .35

4220582/B 05/2025

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.

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
RUGO0010B X2QFN - 0.4 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

2X (0.3)

10 SEE SOLDER MASK
/ DETAIL

10X (0.6) |
4X (0.25) — r ‘ T \
]
|
|
|

4% (0.2) —¢

(13)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 35X

0.05 MIN
0.05 MAX a]
ALL AROUND r ALL AROUND - T
/ \ METAL UNDER
METAL EDGE /SOLDER MASK

|
/ I
EXPOSED METAL T__SOLDERMASK  EXPOSED | T soLDER MASK
OPENING METAL (] OPENING
NON SOLDER MASK
DEFINED SOLDER MASK DEFINED

(PREFERRED)
SOLDER MASK DETAILS

4220582/B 05/2025

NOTES: (continued)

4. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
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EXAMPLE STENCIL DESIGN
RUGO0010B X2QFN - 0.4 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

2X (0.3)

10X (0.6)
4% (0.25) — T T

|
[
|
|

F

4X(02)1 ‘
1)

6X(05) — - —f-— - —t— - — - — f—-—¢ @9

| \ |
- )
(R0.05) TYP | ! |

T

5

13

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

4220582/B 05/2025

NOTES: (continued)

5. 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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NOTES:

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

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.
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EXAMPLE BOARD LAYOUT
DDFOOO08A SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

8X (1.05) ﬁ SYMM
¢

| 6
N I
8X (0.45) —
SYMM
— _ - a
ey 1 (]
6X (0.65) | ‘
o N
| |
(R0.05) ‘ ‘
TYP | (2.6) |
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X
SOLDER MASK
SOLDER MASK METAL UNDER
OPENING \ METAL SOLDER MASK ~ \ fOPEN'NG
”””” \
| |
0.05 MAX AL ERPOSED 0.05 MIN JL EXPOSED
ALL AROUND ALL AROUND METAL
NON SOLDER MASK SOLDER MASK

DEFINED DEFINED

SOLDER MASK DETAILS

4222047/E 07/2024

NOTES: (continued)

4. Publication IPC-7351 may have alternate designs.
5. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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DDFOO08A

EXAMPLE STENCIL DESIGN
SOT-23-THIN - 1.1 mm max height

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

4222047/E 07/2024

NOTES: (continued)

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

design recommendations.

7. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
SOIC - 1.75 mm max height
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NOTES:

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

. This drawing is subject to change without notice.

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

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height
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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
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BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X
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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
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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
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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
TSSOP - 1.2 mm max height
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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.
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PWOO014A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height
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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
PWO0O014A TSSOP - 1.2 mm max height
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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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