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(2) JEDEC ORF=xh JEP157 |2, 250V CDM TlHEHED ESD FH T A CTLEERELEN RETHLER TSN TOET,
6.3 HREERH
EYVEREELIREFH A (FRIZFEBR D7R2OERD)
Be/IME BRRME AL
Vs BIREL, (V+) - (V-) 1.7 55 Y
Cgyp EIRE L DA R 2T () 0.1 pF
Ta FRE R -40 125 °C
(1) Cgyp IZiE, HFEFE L LT TURENK ESR OETIvy 2T U aEALEY, H—EFR TOBEIZIX, 1 20 Cgyp DA T/ TT,

Cgyp WT NAADTELTF LA E S, BN — AN Cayp ZRRAL TUL—T 4 7 SN0, BIREAZEIZET 5L TSN,

10
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6.4 0 Fr RIVOBICET H1ER

OPA323
PO e gy
5Ey
Resa O D JE P~ DB HT 196.7 °C/W
ReJctop) AR —A (L) ~O BT 104.5 °CIW
Ress BTN DIA A~ O BT 44.8 °C/W
Wyt BB L~ <5 A— 5 187 C/W
Wis BB DIER A~ DRI T A—H 44.5 °C/W
Reuc(bot) R END—A (K ~DOFHLHT P °C/W

(1) TERBLOEF OBGMILHED TR O, [HEERISLNIC o or = DEGI I HET 7V o —ay LR — DR EE,

65717V F+RINDOBICEET Z1ER

OPA2323 B
RPPHILED (SI())IC (vgggp) (SOI?I'I-)ZF3-8) AT

sy 8y sy BAfT

Resa PR~ BdEHT 139.0 1736 149.6 °C/W
Reauc(top) BEATNSS —2 (L) ~DEEHT 81.2 65.1 72.9 °CIW
Ress BEG DD IR A~ DO BRI 82.4 95.1 68.4 °CIW
Wy BTN L H A~ R T A— 5 313 10.0 4.0 C/W
Ws BRI ML~ DR T A— 5 816 935 68.1 °CIW
ReJc(bot) PEETRD — A (JEIfT) ~OFEHT AL BN BTN °CIW

(1) TERBLUEB OGN IEMEDZEMIZOWTUL, [HE L ILIC N or—DF

6.6 27y K F+RIOBICEHTZ1ER

GG MHAS T T ) r—ray LAR— e RIS

OPA4323 OPA4323
AT (TSPS‘QI)P) (gg) LA
14 14
Resa 2GR0 JE B~ OB 115.8 13.7 °CIW
ReJcitop) BEA AL —2 (L) ~DOEKHT 44.9 49.1 °CIW
Ress BEA I D I A~ DB 58.7 42.4 °CIW
Wyt BEAE D EE A~ ST A—5 5.2 1.6 °CIW
Wis BEB D HAL A~ DR 3T 2— 5 58.1 422 °C/W
Reuc(bot) BB DD — A (ETH ) ~OEHHT ML ML °C/W

(1) TERBIOEBOBGALIEMEDFEMIZOWTIL, [HELILIC N or—DF

WAL T TV r— > LR— e DB,
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6.7 ESAFE

Vg = (V+) - (V=) = 1.8V~5.5V (+0.85V~+2.75V) DA (Ta = 25°CHE), R, = 10kQ % Vg/2, Vem = Ve/2, BED Vo yt = Vg/2
2B (FRIZFEIR D72 BRD),

ST \ A | BME mmE Rkm| B
F 7y MEE
Vs A FT s |Vs=18V~55V +0.15 +1.25 .
JE Vg=1.8V~55V Ta = —40°C~125°C +1.35
dVos/dT é@‘;ﬁﬁ”?‘; Vg=18V~55V Ta = -40°C~125°C +0.4 +1.8| pvrc
PSRR éi%;faj F;% Vs=1.8V~55V £5 20| vV
TV e 0kHz +1 WV
—vay
ATISALT A B
Is IS AT A Vs =1.8V.Vs =5V +0.5 20|  pA
Vg = 1.8V, Vg = 5V Tp = —40°C~125°C +1600 PA
s éﬁﬁﬁﬁy}\% Vg =1.8V, Vg =5V +0.25 pA
i Vg =1.8V, Vg =5V Ta = -40°C~125°C +120 pA
JAR
En ANEBIE/AX|f=0.1Hz ~10Hz 28 UVpp
f=100Hz 24
en gﬁ‘%&/%x‘% f= 1kHz 9 nVAHZ
f=10kHz 5.5
i AJFEH/AZ @) |f = 1kHz 20 fANHzZ
AJIBEEH
Vi AJVEITHF | Vs =1.8V~5.5V (V)-0.2 (V(;)é v
Vg = 5.5V, (V=) — 0.2V < Vg £ (V+) + 0.10V 100 114 dB
Vg =5.5V, (V=) — 0.2V < Vg £ (V+) + 0.15V 90 104 dB
CMRR RIFHBR L Vg =5.5V, (V=) — 0.2V £ Vg £ (V+) + 0.15V ‘TA = —40°C~125°C 84 dB
Vg = 1.8V, (V=) = 0.1V < Vg £ (V+) + 0.05V 85 103 dB
Vg = 1.8V, (V=) — 0.1V < Vgy < (V+) + 0.05V ‘TA = 40°C~125°C 80 dB
AN —EF A
Zp ZEH 8012 GQ|| pF
Zicm [EEE 100 || 1 GQ || pF
BN—7 v
Vg = 1.8V, (V=) + 0.1V < Vg < (V+) = 0.1V, R_ = 10kQ to Vg / 2 103 120 dB
Ao, Bl —7mEs | Vs = 1.8V, (V=) + 0.2V < Vg < (V+) - 0.2V, R = 2kQ to Vg / 2 100 15 dB
A Vg =5.5V, (V-)+ 0.1V < Vg < (V+) - 0.1V, R_ = 10kQ to Vg / 2 112 125 dB
Vg =5.5V, (V-)+ 0.2V < Vg < (V+) - 0.2V, R_ = 2kQ to Vg / 2 108 120 dB
R
GBW PAURHEIERE | Vs =55V, G =+1, R = 10kQ, C_ = 100pF  |Ta=25°C 20 MHz
SR Z— L—h Vg =5.5V, G = +1, Vgrep = 5V, R_ = 10kQ. C,_ = 100pF 33 Vius
THD+N ii"%‘ﬁyf ¥ |Vs=5V. G =+1. Vo = 4Vpp. f = 10kHz, R =600Q ~ Vg /2. C, = 50pF 0.00125 %
0.1% £ T, Vg = 5.5V, Vgrgp = 4V, G = +1, C_ = 10pF 200
0.1% £ T, Vg = 5.5V, Vgrgp = 2V, G = +1, C_ = 10pF 150
ts RN ns
0.01% £T. Vg = 5.5V, Vgrgp =4V, G = +1, C__ = 10pF 250
0.01% £T, Vg = 5.5V, Vgregp = 2V, G = +1, C__ = 10pF 200
12 BFHB TS 70— N2 (ZE RO EPE) #55 Copyright © 2025 Texas Instruments Incorporated
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6.7 ESIHVHE (FiX)

Vg = (V+) - (V=) = 1.8V~5.5V (£0.85V~+2.75V) DA (Ta = 25°CHE), R, = 10kQ % Vg/2. Vem = Vs/2. BLO Vo yt = Vg/2
VB (FRIZREIR D72 BRD),

NFGA—H TR Fe/IME B BAME|  Bfr
Vg =55V, G=+1, R_=10kQ, C_ = 30pF 15 dB
GM Ay ==
Vs =1.8V.G=+1,R_=10kQ, C_ = 30pF 15 dB
Vs =55V, G =+1, R_=10kQ, C_ = 30pF 50 °
PM RitE~—0
Vs =1.8V.G=+1,R_=10kQ, C_ = 30pF 525 °
toverload EATFEIERER] | VN x 7 A2 > Vg 130 ns
EMIRR  [ERTWHE |f=1.8GHz, Vin_emirs = 100mV 62 dB
HA
Vs = 1.8V, R_ = 10kQ % Vg/2 (2 15 25| mv
WEHNA T g
Vo ("i_t/'ib%) Vg = 5.5V, R = 10kQ # Vig/2 (ZHzfE 25 3| mv
Vs = 5.5V, R = 2kQ % Vg/2 (it 45 55| mv
o Vg =1.8V +20 +40 mA
Isc FEAE R @)
Vg =55V +80 +110 mA
F—T =T
Zo HHAe—5 |f=10kHz 80 o
A
EIR
s 1.6 1.9
T EDEIE
I . Vg =55V, lp = 0A mA
a 0 ° © Tp = —40°C~125°C 20
ooy | Ve = OV~ 55V, 90% lg Lk 25 us
Ty EY
| TLrTTEOU Y FTRTCOT 7 &%k, SHDN = V- 0.5 1 uA
QSD . Frs S p—
OB D [t 7e 7% 8k, SHDN = V-, Ta = —40°C ~ 125°C 1.5 pA
Sy N TAD
ZsHpN WA e —Fy | To T RNF 4 —T 431115 GQ || pF
2(7)
Yy High AL
S REE (7 V-)+
Vv o)V EIE (/ ( Vv
H IR FH—T 1.15
N7
nYy” Low AL
v a NEE (7 (V=) +
Vic CIRTF T 0.20 v
)
TrTOLF—T
JVIERE (v v s
wﬁ';i) e G =+1, Vow = Vg/2. Vo = 0.9 x Vg/2, Ry % V- It 8
®) (7)
ton PR Ks
TTDAR—T
JVIRERE (R4 -
?%;éi'/;j(ﬁ) G =+1,Vey = Vs/2. Vo = 0.9 x Vg/2, R % V- (CH5kE 7.5
®) (7)
TrFOT 4— -
torr s @@ |G =+1 Vom=Vs/2, Vo = 0.1 x Ve/2, Ry & V- (24t 15 us
SHDN > @ A |(V+) 2SHADN 2 (V-) + 1V 30
173 T A nA
(Er =)D (V-) £ SHDN £ (V=) + 0.2V 60
(1) BREITH NIRRT — 2 LR A RISV THlES L T ET,
(2) AHNBIR/AR F—HOEAENL, R Ial—Tar Of RICESHTRESHLTOWET,
(3) 3 &T4H., -3dB THIRIE = 80kHz,
(4) ZZTHIESH QODEMEIIL, BEEAERDY —AE 7 DR TT,
Copyright © 2025 Texas Instruments Incorporated BHEHZTT 57— RN 2 (BB GPY) &85 13
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(5) T AE—T LR (topF) &AM T — T LR (ton) 13, SHDN EUACHIIIENAIE B0 50% RAV R, B 10% (F1—7V) £k
90% (A F—7 /L) LrYUZET DR R LORRIFIREL TERShET,

(6) TN IRYMFTLEE, TaT I TAALRTEFT v 1L 2 OWFRT 18 —7 VThD (SHDNT = SHDN2 = V-) Z&, ZU YR F/3A 2T
T v R A~4 OFRTHRT 42— LT (SHDN12 = SHDN34 = V-) LT, M v b D LEid, 1 A0 SHDN B2 D&
BEATENET, ZOF—FTIENE AT AREEBEELFLT | AR —7 VR ERDET,

(7)) TvrohFvrrvaiir e a—BREcT
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6.8 fARAIEE

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

21

rrrrrrrrrrrrrrririd
18
15
S
o 12
kS
E— 9
<
6 =
3
0 |
O O O O OO O 0O OO0 OO0 OO0 OO O O O
O O 0O O O O O O O O O O O O O O O
vo_mool\colnﬁrcgc\van - N M T 10 O~
' Input Offset Voltage (uV)
Vs =5.5V VCM = Vs/2 Ta= 25°C
F A 2K = 36 et = -32uV < = 190pV

6-1. AhA 7y NEEDHHERX M5 A

30

25 L

n
o

Amplifiers (%)
R

(4]

0 1T 1 [

333388533 ¢
Input Offset Voltage Drift (uV/°C)
Vg = 5.5V Veu = Vs/2 Ta = —40°C~+125°C
T 2H =36
Wt5) = 0.28uV/I°C

L s~ = 0.22uV/°C

6-2. AhFX 7ty FEERYT FOSTHRER IS A

6-5. AhA 7y NEROSHERX M5 A

OFTT T T T T T T T T T 17 O—TT T 1T T T T T T T
27 [ 45 —
24 40
21 | 35
BT 2 30
815 82
g 12 g 20
<< <<
9 15
6 10
3 I 5
oL M1 1 1 N e e e
TUOULAUV-WVOW— AL ®MIY) T LW O© N O N ¥ © ® O N ¥ © o 9 o
o q'='c S = a & < - - - - - - & 4 4 A O o
Input Bias Current (pA) Input Bias Current (pA)
Vs = 5.5V Veu = Vs/2 Ta=25C Vs =55V Vem = Vs/2 Ta=85C
T A% =90 FH) = 1pA /< = 2pA T2 K =90 -4 = 13pA v/~ = 2pA
B 6-3. AZ1/NA 7 RABROPTHER M5 A B 6-4. ANNATRABROFTHER TS5 4
O T TTTTTTT T T T T T T T T T O T T T T T T T T T T T T 11
45 — 35 I
40
30
35
€ 30 g 25 —
é 25 é 20
EZO <%15
15
10
10 W
’ 5 _lrlw
Lo [ o I o B o ol 1 1 [ 1
VITODOW YO -V OWY~ 1AW T W 0 O W N Y- YO W - 1A O LY
Input Offset Current (pA) Input Offset Current (pA)
VS =5.5V VCM = Vs/2 TA =25°C VS =5.5V VCM = Vs/2 TA =85°C
TRAREL = 45 E¥) = -0.1pA /< =1.7pA FISAAH = 45 ¥ = 1.1pA V< =2.1pA

6-6. ANA 7y FEROATHER IS A

Copyright © 2025 Texas Instruments Incorporated
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6.8 fA&RAIHE (Fex)

Ta =25°C, V+ =275V, V- =-2.75V, R. = 10kQ % Vg/2 IZ#%%¢. Vom = Vs/2. Vout = Vs/2 (FRIZELIR D72 RD)

1200 300
— -40°C
900 — 85°C
_ 200 — 125°C
600 =
2 3
(0]
; O s o
2 @
& -300 g
3 = -100
g 600 §
-900 -200
-1200
1.5 2 25 3 3.5 4 4.5 5 5.5 -300
Supply Voltage (V) 1.5 2 2.5 3 3.5 4 45 5 5.5
NN w Supply Voltage (V)
Vem = (V-) FNA 2K = 45
Vem = (V-) Ta=-40°C, 85°C & 125°C
6-7. AhF 7ty MNBE L BHBE & OBE 6-8. ANF 71y FRELREBE L OBR
1200 1200
900 900
g 600 g 600
S 300 & 300
5 5 :
> 0 2 0k
6 -300 & -300
é -600 é -600
-900 -900
-1200 -1200
40 25 -10 5 20 35 50 65 80 95 110 125 3 25 2 15 -1 05 0 05 1 15 2 2529
Temperature (°C) Input Common-Mode Voltage (V)
Vem = V- TRAAH = 45 V+ =275V, V-=-275V FSA 2L =45
(V=) —=0.25V <Vgp < (V+) + 0.15V
6-9. ANF 7ty FEELERELDRERF 6-10. AhF 7€y MEELREERE L DB
150 1200
— -40°C
— 85°C 900
100 — 125°C
3 3 600
g 0 S 300
s N — — -
> 0 = 0
g | 2 ——
2 50 o %0
> NS >
g g 600
-100
-900
-150 -1200
3 25 2 15 -1 -05 0 05 1 15 2 2529 -1 -08 -06 -04 -02 O 02 04 06 038 1
Input Common-Mode Voltage (V) Input Common-Mode Voltage (V)
V+ =275V, V-=-2.75V Ta =—-40°C, 85°C & 125°C V+=0.9V, V-=-0.9V TINAAE = 45
(V=) —0.25V < Vgpy < (V+) + 0.15V (V=)=0.1V < Vcy < (V+) + 0.1V
6-11. AhF 7€y MEELRBEE L DBER 6-12. AhFA 7ty MEELEHEREEDRER
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6.8 fXRAVFE (Fi)
Ta = 25°C. V4 = 2.75V, V- = -2.75V, R, = 10kQ % Vg/2 128545, Vem = V/2. Vour = Vs/2 (KT 30k 720 RY)
150 500
s 300 — :B
100 — 125%C 20017 &
g %0 ~ 50
s & 30
> 0 5 20
Q o
= & 10
2 0 o
2 g s
£ g 3
-100 2
]
-150
1 08 06 -04 02 0 02 04 06 08 1 05
Input Common-Mode Voltage (V) 40 20 0 20 40 60 80 100 120 140
V+ = 0.9V, V- = -0.9V Ta=—-40°C. 85°C & 125°C Temperature (C)
(V=) = 0.1V < Vigy < (V+) + 0.1V Vg = 5.5V, Vey = Vs/2
6-13. Ah#4 7ty FEELRHEEELDMR 6-14. Ig &iBE & DR
40 4
_ 0 3
< <
= s
5 5
(é (&)
» (72}
£ -8 g1
b 5
g k5
= 120 0
—_— e
-160 p — lg+
-40 -20 0 20 40 60 80 100 120 140 25 2 45 -1 05 0 05 1 15 2 25
Temperature (°C) Input Common-Mode Voltage (V)
Vs =5.8V. Vou = Vs/2 V+ = 2.5V, V= = 2.5V, Vg = V2
£l 6- =]
6-15. los vs B 6-16. Iy & FEBE & DBI%
27 125
2.4 — Vs =55V, RL= 10kQ
2.1 — Vs =18V, R = 10kQ
1.8 120 Vs = 5.5V, Ry = 2kQ
Z 15 _ — Ve =18V, R = 2kQ
o [an]
- 12 S
c
g 09 £ 115
S 06 &
S 03 s \/
(o]
5 03 R 3 110
5 06 8
£ .09 ©
1.2 105
15
1.8
2.1 100

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

V+ =25V, V- =25V, Voy = Vg/2

6-17. los L RIEEE L DBAR

40 25 10 5 20 35 50 65 80 95 110 125

Temperature (°C)

6-18. BAN—T &' [ » LRE L DR
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Ta = 25°C, V+ = 2,75V, V— = -2.75V, R, = 10kQ % Vg/2 12455, Vom = Vs/2. Vout = Vs/2 (FHZZR D7 RD)

6.8 KRG (FiX)
120 210
— Gain
100 — Phase | 159
80 150
g 60 120
£
& 40 90
20 60
0 30
-20 0
100 1k 10k 100k M 10M
Frequency (Hz)
C|_ = 10pF

6-19. AN —7 1 > BLURIA L RS & DR

Phase (degree)

Open-Loop Output Impedance (Q)

500

400

300

200

100

0
100 1k 10k 100k M
Frequency (Hz)

6-20. IV —THNA Y E—F R EREH EORR

10M

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

V+ =275V, V-=-2.75V

6-23. WhBERLS > ¥ LHARME DR (V—X)

50 920
— G=1 — RL=600Q
40 — G=10 75 — RL=2kQ
G =100 RL = 10kQ
— RL =100kQ
30 60 L
- _ 45
s 2 8
£ c 30
[ 10 @
© © 15
0 \ 0
-10 -15
-20 -30
100 1k 10k 100k M 10M 100 1k 10k 100k M 10M
Frequency (Hz) Frequency (Hz)
CL = 10pF G = 1000 | CL = 10pF
6-21. B —7 1 » BB & DB 6-22. BV —7 4 ¥ E BB & DOBER
3 -0.8
2.8 — -40°C a4l -40°C
26 — 25°C — 25°C
24 — 85°C -1.2| — 85°C
: 125°C 14 125°C
s 22 s
s 2 o -1.6
g 18 g 18
S 16 9 2
‘g 1.4 'g
5 1.2 5 22
3 © 24
0.8 -2.6
0.6 1
0.4 -2.8
0.2 3

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

90 95

V+ =275V, V-=-2.75V

6-24. WABERA »J/ LHMABREDBRR (> 0)

18 BHHCT 57— o2 (ZE BRI Sbtd) 255
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6.8 fA&RAIHE (Fex)

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

1.9 0.5
17 — ~40°C 03
15 0.1
1.3 -0.1
2 11 2 03
$ 09 $ 05
§ 0.7 E -0.7
5 05 5 -09
g g
3 03 a3 M
0.1 -1.3
0.1 1.5
-0.3 1.7
-0.5 -1.9
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
Output Current (mA) Output Current (mA)
V+=1.65V, V- =-1.65V V+=1.65V, V- =-1.65V
6-25. HHEERA > & & HHEFREDBEE (VY —2R) 6-26. WHBER A > LA BHE DR (> 0)
1.1 0.4
— -40°C
— 25°C
0.9 G 0.2
125°C
s 0.7 s
(9] [
g 05 g 02
o o
> >
E‘- 0.3 E'— -0.4
pm} ]
S o1 O 06
-0.1 -0.8
-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-=-0.9V V+=0.9V, V-=-0.9V
6-27. HNEBERA L HNEREDOBER (V—XR) 6-28. HNBERA /LN BREDBERE (> 0)
140 140
— Vg=1.8V — Vg =18V
120 — Vg=5.5V 120 — Vg=55V
100 100
o o
T 80 S 80
+ |
i3 s
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+ EERBE DR 6-30. PSRR- & il # & DA%
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6.8 KRG (FiX)
Ta=25°C, V+ =275V, V- =-2.75V, R = 10kQ % Vg/2 IZ¥5#t. Vem = Vs/2. Vout = Vs/2 (FFIZEEIR D72 FRY)
150 120
— Vg=55V
— — Vg=1.8V
i%/ 140 100 s
Re]
& 130
5 80
= 120 o
Q9 o
2 =)
:: 110 E 60
Q
5 100 © 40
g
5 90
& 20
80
40 25 10 5 20 35 50 65 80 95 110 125
Temperature (°C) 0
100 1k 10k 100k 1M 10M
Vem = (V-) Vg=18V~55V Frequency (Hz)
6-32. CMRR & Hii# & DA%
6-31. DC PSRR & B & DER
100 2
— — Vg=5V
m
)
o 9%
2 1
o
s s
= 92 =
3 Iy
& S o
o) a
88
S £
é -1
E a4
o
o
80 2

Temperature (°C)

Vs = 5V (V=) -

6-33. DC CMRR &S EDBR

40 -20 0 20 40 60 80 100 120 140

0.2V —<Vgy < (V+) +0.15V

Time (1s/div)

6-34. B4R TD 0.1Hz~10Hz DEBE/ 1 X

400

300 — Vg=1.8V
200 — Vg=55V

100

50

30
20

10

w o

Input Voltage Noise Spectral Density (nV/rtHz)

10 100 1k 10k
Frequency (Hz)

6-35. AWEE/ A X ARY MIVEE

100k

THD+N (dB)

-85
— RL=250Q

— R =600Q
— R =2kQ
-90 RL = 10kQ
.95 /\

e

-100
-105
100 1k 10k
Frequency (Hz)
Vg = 5V Ve = 2.5V G=1
BW = 80kHz VOUT = 2Vp_p

6-36. THD + N & iR E & DBIR

20 BRHIHT ST — PN 2 (ZE RSB EPE) 2R
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6.8 fA&RAIHE (Fex)

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

-75 -70
— RL =250Q — RL =600Q
8ol — R_ = 600Q RL = 2kQ
— RL = 2kQ 75— RL = 10k
RL = 10kQ
-85
8 w0 g 80
z z
3 3
T -95 I 85
-100
s — QO
05—
-110 -95
100 1k 10k 100 1k 10k
Frequency (Hz) Frequency (Hz)
VS =5V VCM =2.5V G=-1 VS =5V VCM =2.5V G=10
BW = 80kHz VOUT = 2Vp_p BW = 80kHz VOUT = 2Vp,p
6-37. THD + N & [BiR# & DBk 6-38. THD + N & /il & DBk
-70 -85
— R =2500 — R =2500
— R =600Q — RL=600Q
— RL=2kQ — RL=2kQ
s Rt = 10kQ %0 Rt = 10kQ
g -8 g e
z z
+ +
a a
I -85 Z -100 /\
-90 / 105 [ e
-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 =2Vpp BW = 80kHz VOUT =4Vpp
6-39. THD + N & il & DEafk 6-40. THD + N & il & DR
-80 -80
— R =250Q — RL = 600Q
85— RL = 600Q — RL= 2kQ
— RL=2kQ RL = 10kQ
RL = 10kQ -
90 L 85
g e g
z Z 90
2 -100 2
~ =
-105 o5 /7
110 f————
-115 -100
100 1k 10k 100 1k 10k
Frequency (Hz) Frequency (Hz)
VS =5V VCM =2.5V G=-1 VS =5V VCM =2.5V G=10
BW = 80kHz VOUT = 4Vp_p BW = 80kHz VOUT = 4VP-P
6-41. THD + N & k¥ & DRItk 6-42. THD + N & [il# & DBk
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6.8 fA&RAIHE (Fex)

Ta =25°C, V+ =275V, V- =-2.75V, R. = 10kQ % Vg/2 IZ#%%¢. Vom = Vs/2. Vout = Vs/2 (FRIZELIR D72 RD)

-75 -85
— R =250Q — RL=2kQ
— RL =600Q — RL = 10kQ
80| — RL = 2kQ — R = 100kQ
RL = 10kQ -90
g 3
z z 95
[a] o T o
E -90 E \
\/—\M
-100
-95
-100 -105
100 1k 10k 100 1k 10k
Frequency (Hz) Frequency (Hz)
VS =5V VCM =2.5V G=-10 VS =5V VCM =2.5V G=1
BW = 80kHz VOUT = 4Vp_p BW = 80kHz VOUT = 1.4Vp,p
6-43. THD + N & [BiR# & DBk 6-44. THD + N & [Eils & DBk
-80 -80
— RL=2kQ — RL=250Q
— Ry =10kQ — RL=600Q
85| — RL=100kQ — RL=2kQ
-85 RL = 10kQ
o o
o o
z Z 90
a a
F % F ——
'95 "
-100
-105 -100
100 1k 10k 100 1k 10k
Frequency (Hz) Frequency (Hz)
Vg =5V Vo = 2.5V G=-1 Vg = 3.3V Vem = 1.65V G=1
BW = 80kHz VOUT =1.4Vpp BW = 80kHz VOUT =1Vpp
6-45. THD + N & il & DEaf% 6-46. THD + N & i ¥ & DBtk
-75 -20
— R =250Q — G =1, R =600Q
— R =600Q — G =10, R_ = 600Q
80| — R =2kQ 40 — G=1,R.=10kQ
R = 10kQ G =10, R_ = 10kQ
— -85 —_
) 9 -60
z .90 Z
[a] =]
Z £ o0
-95
100 -100
-105 -120
100 1k 10k im 10m 100m 1
Frequency (Hz) Amplitude(Vpp)
Vg = 3.3V Vem = 1.65V G=-1 Vg = 5V Vem = 2.5V f=1kHz
BW = 80kHz Vour = 1Vpp BW = 80kHz
6-47. THD + N & [BiR# & DR 6-48. THD + N &iE4E & DBIR
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6.8 RV (i)
Ta=25°C, V+ =275V, V- =-2.75V, R = 10kQ % Vg/2 IZ¥5#t. Vem = Vs/2. Vout = Vs/2 (FFIZEEIR D72 FRY)
-20 1600
— G =1, R_=600Q
— G =10, R_ = 600Q 1580
B — G =1, R =10kQ
40 G =10, R = 10k __ 1560
R 3 1540
g 60 § 1520
z 5
3 O 1500
£ o F
§ 1480
S 14
-100 g %0
1440
120 1420
im 10m ) 100m 1 1400
Amplitude(Vpp) 1.8 21 24 27 3 33 36 39 42 45 48 51 54
Vg = 3.3V Veu = 1.65V f = 1kHz Supply Voltage (V)
BW = 80kHz Vem = Vs/2
6-49. THD + N & iRiRE & DBIfR 6-50. gL R & RIREE & DR
1600 1700
— Vg=55V
1590 1650 — Vg=1.8V
. 1580
3 1570 \-M i(% 1600
g 1560 £ 1550
5 E
3 1550 3 1500
8 1540 €
a Q 1450
2 1530 2
g >
1520 O 1400
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-=-2.75V
VCM = Vs/2
6-51. Bt & FHEE & DR . -
RER 6-52. BE B &R & DB
125 15
— Riso = 0Q, Overshoot (+) — Riso = 50Q, Overshoot (+)
— Riso = 09, Overshoot (-) — Riso = 509, Overshoot (-)
100 | = Riso = 25Q, Overshoot (+) 12 — Riso = 100Q, Overshoot (+)
Riso = 25Q, Overshoot (-) Riso = 100Q, Overshoot (-)
& 75 € 9
o o
o o
@ ®
g 50 2 6
o o
25 3
0 0
0 150 300 450 600 750 900 1050 0 200 400 600 800 1000
Capacitive Load (pF) Capacitive Load (pF)
G=1 VN = 100mVpp G=1 VN = 100mVpp
6-53. IMEBA—N—a— FEBEEREAREOMRK 6-54. IMEBA —N—2a— FEBEEATEOBRE
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OPA4323, OPA323, OPA2323 INSTRUMENTS
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6.8 ARAIEHE (hex)
Ta = 25°C, V+ = 2,75V, V== -2.75V, R_ = 10kQ % Vg/2 IZ##6%. Vom = Vs/2. Vout = Ve/2 (BHZFEIR D720\ FRD)
50 4
— Input
3 —— Output
40
2
z S 1
é 30 S
= R
8 20 g
g £
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 V|N = 6Vpp
6-55. fUilv— o> L RBM AR & DB 6-56. AIARESSRE LW
4 4
— Input — Input
—— Output — Output
2 2
= =
2 2
2 2
g o \ gof
: <
£ £
< <
-2 -2
-4 -4
Time (500 ns/div) Time (500 ns/div)
G=-10 V|N = 600mVpp G=-10 V|N = 600mVpp
6-57. BAAFEE 6-58. BAMEE
10 100
— Input — Input
7.5 —— Output 75 —— Output
5 50
z 25 z %
§ 0 g o0
= =1
g -25 £ -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
6-59. IMEBRT v T 6-60. MESRT v ThsE
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6.8 fA&RAIHE (Fex)

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

10 100
— Input — Input
7.5 — Output 75 — Output
5 50
Z 25 zZ 25
g o g o
: <
£ -25 E -25
< <
-5 -50
7.5 -75
-10 -100
Time (200 ps/div) Time (200 ps/div)
G=-1 VIN = 10mVpp CL = 10pF =-1 VIN = 100mVpp CL = 10pF
6-61. IMESRT v TIH&E 6-62. MESRT v TI6&E
4 2
— Input — Input
3| — Output — Output
2 1
z s
g 3
= 20
g0 £
< <
1 4
-2
-3 -2
Time (200 ps/div) Time (200 ps/div)
G=1 VN = 4Vpp C|_ = 10pF =1 ViN = 2Vpp C|_ = 10pF
RL =2kQ
6-63. KIESRAT v TI6&E 6-64. KIEF AT v TI6&E
4 2
— Input — Input
3 —— Output —— Output
2 1
= =
g ! 8
= 20
g0 3
< <
-1 1
-2
-3 -2
Time (200 ps/div) Time (200 ps/div)
G=-1 VlN B 4Vpp CL = 10pF =-1 VIN B 2Vpp CL = 10pF
RL = 2kQ
6-65. KIESRT v TIS&E 6-66. KIES AT v TIs&E
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6.8 fA&RAIHE (Fex)

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

120 70
—— Sourcing —— Sourcing
115 —— Sinking —— Sinking
60
< <
E 110 E
P +~ 50
g 105 ]
£ 5
S 100 \ S w0
3 3
< ]
= o5 =
(&) (@)
2 90 2
7] %]
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 Vg = 1.8V
6-67. IR EHR LBE L DRAR B9 6-68. Rt & IBEE & DB
80 -40
-60
70
—~ -80
—~ m
Q o
o Xx
o < -100
i 60 @
= o
- O 120
50
-140
40 -160
100 1k 10k 100k M 10M

100M 1G
Frequency (Hz)
6-69. IRBEANEEHE LT ZERTHMREL (EMIRRY) & FR
HEDBIR

Frequency (Hz)

6-70. Fvy R £NRL—>3 >
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7 SFHAEHBH
71 =

OPAX323 77V DA T AN ZE, v I | TaT v | 799K Fx 3/ (OPA323, OPA2323, OPA4323). HB{KE
JE (1.7V ~ 5.5V), @#kiE (20MHz) 7o 7 R3d0ET, 2077 770idEr yaAxt— — AL —L Y —
L— VI B AR ELCTRY, XA EHEFHHOTG IR TR T 7V r—ra TR TEET, ARFMELH
FIZIXBIRL — NV H B AE AT INEENTNATZD  OPAX323 2V — R L% OB ER £/- XMW EBIRE R CfF
Jﬂ“(%i‘f L—)b V— L— )L AL N2 E0 | BRI NS i A R 2 BRE) ©& 5 Class AB H B & 45
KERT 7Vr—ay T ZAFTIv7 LU PR RIBICIERUET,

OPAX323 773VD¥1r 7ax AN BT 713, A BE T 7L gL T, ADC RTA 77U /r—a Tk
el —)L Y — L)L AL T EAG AT A TIE 5 D@ OEAMEZ FEBLL £5°, 20MHz 7 A HHsiE I Xy L2 722Eh
V7 HERBIZIEE T 0.5 ~ BMSPS @ ADC > 7V VT, mid7e B N U FIRE B35 ET, OPAX323 13, &
KAZ7Evh 1.26mV & 1.8uV/°C ORIV MR RELTWATeD  mF AV EEvr vy 770 r—vay (RA—Y
TV V) TERIEEOMRBE ISR - ET, MEELEWT A IR EZM B ISHA S DR T—4
n—H)— Tra—X wAradyy =T 44 TVTT  BERNT AT a— S E GO T 7V r—a Tl
TEET,

OPAx323 773V, 20MHz 7 A #IE 2B L TF v 1T ED 1.6mA EJRERDOAEIEE T 570, FEFITEWN
WHEE S CENZ AC MEREZFEBLE T, ZNHDOT /A AT 33V/us DEWAL—L — e RB L TWH), E—H
—/Eitr T TV —ar TN N EER N CEET, Burua At — "— AN EIZED, g—HARE A
AR D' 7TV r—2aTR—® AD & DC HEEENELNDT-9 . OPAX323 |3/ —F— AR T A
—H B TUYREV AL T TANT I F v/ ESEX Fic g O ER B v o ZICKE T, BkEE DN
A —H U ABIOVEET A TV r—a TlE, IRA T ASAT ZAE R (BEMEfE 0.5pA. fx K 20pA). B4f7e
PSRR (& KXfE 20uV/V). CMRR (& /M 100dB)., Aop (Fe/IME 114dB) 234K T, 2O T NARITIE, AT
60° DAEAER i~ — 0 30 AR~ —0 1% 35° T K 75pF ZEBRENL £,

OPAX323 IZIZWNESEFHIBR 2B . K /1B CEMET DXL IDICBRENREZ@EOLERIRR, A —T 44 777
—3a BT 68Q, 128Q., 256Q DA M7/2EDIV/INEIRH iAo —F U A& BRE TEEJ, OPAX323 |%, L —/b
WCIET WAL 7 N A BETHY | 5.5V EIR CTHEEERIL 80mA (/M) T3, OPAX323S T /XA A IZiFT v h
A KEREN DY SSICHEEIIEHIBL . TARNVERI T 72T 4 B—7 NV TEET, ZHHDA LT 7 1L, R E
ETH (RF) LEBHETE (EMI) OFRETANS =T 4 FAVZEMNE BEOANA—/R—=RF AT IREETO MNL
MR fRE i 2 CWOET,
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Bias Circuitry
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Input Stage Load
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7.3 BRBESREA
7.3.1 BIfEFEE

OPAx323 U —ADA T 7% 1.8V ~ 5.5V TOIENTERICHESNTEY, 1.7V ~ 1.8V TOT - 7TEEN
REFT ARSIV TCWVET, o, 2D —40°C 725 125°C £ CEHINET, BFEE EIXRE IR > TRES
AT BT A=ZIZOWTUL, TACEAIFFE1 2 72 a ARLE T, THE, FERE L7 T RO ESR OD'IZ?“
7 INAINZ 2T Y (Cpyp) ZIBINT 52 A TR<HESE L £, IR TOBEIEIZIE, 1 5D Cgyp DA T 147

R Cgyp DT NAZADTELEFEITALE S AL, BRI — A0 Cgyp ERBELTOL—T 4 7S Thb, T 7'E {ﬁ
Ui BT D IDITL TS,

7.32 L= 2Y— L—=IAT

OPAx323 /J—;w))\j] [FIFIBIEREHIL, (S NTRESTOD LN, 5.5V Th/ls 100dB O [RIAEERZ L
(CMRR) TEJFL — L &ZB2 TWET, ZOF A AL, 1.8V OIEFITIRVVEIREE TEEL T, &/» 85dB O
CMRR T{Enf_ MEREZFAE T DI SN CVE T, ZhiE, TV T AN_T I8 JeA AN ET —X% T 7F v %
T2 TRIBRIZZRDET,

FEAEOFER T TIIMFANIBET —X 77 F v 2 AL TEY, <045, L—/L ¥V— L—L® CMRR % 65dB
ARWNZHIPRL TOET, 2, L—b Y — L— D A RIFHEIH 2 CTOA 7By MEREDTIE TRW=HTT, A
NXTD A D, B zL7JZ/M){EznTb\Z> P Fx b T D ARXVEREN [RIFHELFH O KRy &A1 /3— L, IEDOL—
IVINEDRFE DAL w2 a/VREE T, N Fr b RTBHR & I25| ERE RO D IR FFESNTQONET, TLV900x DA
7y NEEELFEELEEOBRITRT IO, ANXTHEER L, 2T E—NljiigDOA 7 By MEEICKRERY
Yo T ERAESTET, Z0oA T By /«\7/7 1Z CMRR |24 A7 7 Tl L—JL Y — ~/1/)\j31§%0)£,%§
ME/THD (2B HIRSAVET,

OPAX323 1%, /HERE 7 20 2 NoRT I, WERTF v — R T2 L CTH— P F¥ 1/ AJ1-37 O B PHZ
YEaR 226 T L—L V— l/»*/l/ljj%’E.éﬁiﬂ:bf:o’(a@?ﬁ?ﬁ“7ﬁz‘yﬁ‘f§ﬁ‘é EFLTWET, 2RI N Fv
FIVAFTLTE AT T OB LS THELLT T Bk Py TRRE IR ET,

OPAXx323 %, 7-1 R T I9IC, FMEEESRIZhT->TH 7 vy MEEDO W 7 R LET, ADC KFA
NeF—F 174 F‘?4/<®%77°)*f~ AT, mWERMEEER A2 T, ZORENRR AR TY,

1200 2000
900 1500 /f'
S 600 1000
2 300 = 500 —
s 2
= s 0 — ‘
§ -300 g -500 j§
g 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-=-2.75V F A 2K = 45 V+ =275V, V-=-2.75V
(V=) —0.25V < Vg < (V+) + 0.15V
7-2. TLV900x DF 7ty MEBELRHEEE L DB
7-1. OPAX323 DF 7ty FERELRBEE L DEA 1£3
£
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733 L=/ 2— L=/

OPAx323 |ZERHEp A BRENRE N A RBLL £, il — A MU VA2 ML B2 ERAL T, el —Lr Y
— L= VOWMNA T Z TR TEET, ZOT AR, /N B DS 280MA (2725 JICREI S TSIz
D, i, 5.5V DA —T 44 RIAN 7TV r—2a AZ#LTOET, 2kQ ETOHEGIMEARTE 5.5V OFEHTIL, Wi
F DOERL — AT L THRR 55mV LIN T BRAA 7 LET, Z1Ukb, ADC RTA/N 77U /r—i 5T ADC
DANFFHDIZFBEEE N TEET,

7.3.4 [F#E15 5% (CMRR)

OPAx323 I, f#17- DC & AC CMRR MEEZEHLLET, 2O T A A1, BifFIREHFIFH (-40°C /°5 125°C £T)
DERIZDTZST, 2 DOEJREE (5.5V & 1.8V) T DC CMRR HEEE RET2I)IZ N T\EJ, DC CMRR
1%, (V=) = 0.2V < Vg < (V+) + 0.15V (5.5V BIfEDHA) &, (V=) = 0.1V < Ve < (V+) + 0.05V (1.8V EIfEDLE)
DANSEFFHEICHT->T, L— A2 ARMEEEICOWTHESILTWET, AC CMRR 1L /1L EAIEE RS
NTEY, PCB M LD AERRO B EZ 1T £3, BNTMREE S0, 2 DOT 7O A2 oW T, &
RIS 85— B AR L TLIE &,

7.3.5 ERMEBHELILTEE

OPAX323 1T, A EMAFOBRE N NE T T —ar AT IR FENTWET, T _RTOAT7T 7L
[FERIZ . 7 NAADARLENRDFFE DR DVIFET , T T RENERFICZE T D0 EI0 {3 2120%, 204
RT T DR, VAT N, 7 MATARTREOEREZEBLET,

KEMAREZRE T o2=71 714 (IVIV) T 7 OF T 71, JOEW AR TAL TEET 27780
HARLENRAEMDBHVET, BEMARIL. FT 7O NEFIEH - T i~ — v 2B & A e
N—T IR L ET, BEEARMDRKELRDE NI~ — DR RELRVET, =T F AR TEIEL
TWAHEE . OPAX323 13 50°, BREMAR X 30pF T, T /A AT K 75pF DR 2 R EMEAR TLE LR
REAHERFL | FEUEME 35° DFFARNMAH~— VU 2R L TRV, 150pF FTRGEMZRBIEIIHVETA, —HOKREFE=D
VT oW (1F Kb KREVMED CL) DEME ST (ESR) 11, 7o 7N E LTIk A#ER 5 X0 s L — 7 D
NAHRHEZEZ DDA G E ROV ET, TV T OV~ F A2 KRELTDHE, TUTIIEBICKRE R FRE K
BTEXET, IVEWEES AL TOT L T OF — = a—NEEERET 5L, ZOREH O FIZBASTT,

=T A TENET 7 VT DR BIEATIBIE S 210 195 1 SOFWEL, W 7-3 1R T X5, HALH
PN/ TR (BEERDICIE 10Q~50Q) ZAFATHZLTF, ZOBBUL, KERAERIEARICHEIA — = a—]
LV 7 R RMBIARIL £77, 8% . ZHUT Cloap & ADC H> 7V v Uy OF8 oy b L TR
ADC K74/ 77— ar CEASH DRI T,

+V
s Vout

> Riso jf

+

i CIoad
Vin _Vs

N
7-3. R4 A FEEEI DR

7.3.6 ASFEE

WA NDORIE L, AT 7O H A EEFRED ORI I BIE T D72 DI b BB L L CTERSNET . =
WANBEFZIRHWT A BER T, HABEPEREEREEZBR L, AT 70O H BB A £
o WFNO D DSEAFIGEIIC A -T2 1% A B3 =7 ERIRIBIC IR D72 D I SIB MO WE ] (it B iR I RF D) 2240
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TELET, HOBEBBIZIREEICRED L, 7o IR ESNI AL — L — TRV —Z B L E T, L723> T A RIR
RED S 6 OARIRIEIE T i AR R H &AL — R OB RHI R0 £,

OPAX323 7 7V DA fHE IR, B T 130ns (27250 ESNTHETTY,
7.3.7 EMI &%

OPAX323 |%. WD ERT ¥ (EMI) 742V 72 LT, VAT L A8(E (FERE RT3 RFI) S0, 7)ns1E
FF =T UL ar R — RN A A YT B E IO RIS DY — AN BB E LI ESND EMI DA
I L £9°, EMI PRI E] SRR G FIEIC L0 S AT HE C©, OPAX323 (X2 D )ikt ok EATFEH L ChES, 7%
AR VAL, A0MHZ D35 6GHz ETOMEIAWER AT MUl o> T, A7 U 7 Otz IEfE IR E
BIOEE(LTHREL IR LUEL-, OPAX323 TIDT AN Tol-fER%A . [ 7-4 | RLET, EEOTFUr—3
2 T—REICT A5 e DR BT 317D OPAX323 @ EMIRR IN+ fii%, & 7-1 \RLES, [F~72 7D
EMI 35T 7/ r—ay LiR—NMOE, A7 7B 3% EMIRR PEREOFEMIE A ie#is i CnET,

80
70
o
o2
E 60
=
w
50
40
100M 1G
Frequency (Hz)
7-4.EMIRR 7R b
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xR 71. WRAEARBICH (TS OPAX323 EMIRR IN+
FREQUENCY TV X ED YT EMIRR IN+
400MHz FSAVER, SOV R COMA, K5, L—4 — MR (UHF) 77U —ay 48 dB

GSM (ENANVIBIR) TV —vav Dy m— L VA7 5 BHB(E, Fe 5 —al, GPS (s
1.6GHz E£T), GSM, #iiZ¢E/ AL, UHF 77V r—3a

1.8GHz GSM 77V ir—ar | /80 X—=VF)ViE, 7 a—R R R, L SR (1GHZ~2GHz) 60 dB
802.11b, 802.11g. 802.11n, Bluetooth®, E/3A /L /S—YF )Li@f5, FEEM. BEABLOERM

900MHz 56 dB

24GHz (ISM) I | 7~ F 27 MBS L OE, S /UK (2GHZ~4GHz) o
3.6GHz HELURINL, IZEBIE B LT —sar R, B L, S AR 67.dB
5GHz goezﬁl;a\ 802.11n, lZE@IZL T —ar | BAALLBIE, FH AR TOEM . C /3R (4GHZ~ 70 dB

7.3.8 ESD HLUEBGHIA —/"V—X FL' R

BREHE L, AT T M BRI A — N AR RIZE DR EM 2 HNDDONEVVER 2T HZENILBVET, b0
B, El ::f“/\%xw)\jj (R LD TR, BREBEEL 0, SHICH N ACHERT 2B RV ET, Zhb
DB DEEEIIT., B E D BEARE 70w ADBET L — I Z 7 U KL | BB ST R E DO EIIE LTI ED
E"?’“E’le\vxmﬁéljfiﬁ{ﬁﬁ%@i# Fo, ZNOOEEEIZIINE T ERE (ESD) SR#EMEENSHAA TN TRy, &
S DR AL THIEFAASL THOM H T, IR ESD AU M IR#ELET,

ZOMAKR R ESD ML, BRAIA — R —ARL R A RO BE A T ICEAR L TRBLERICTE B ET,

OPAxX323 T A AIZHEEH I TS ESD R %, X 7-5 1IZ7RLET, ESD RIS 2L, WSO EHRAT T
T HAT—RBEENTEY, TNBIIANTE RO e b siv, WEOEBIRTANIRDIIN—T 1 T SE
T, AMEVBIXOHAE AL, AT T NEOWRILT SAA TSN E T, ZOMRERIFIL, @5 ORI Eh fEH
WIET VT4 T IR ND IO SN E T,

OPAX323 1212, ASETEEIRE Y ORNCERAT TV Z BAT— R RSN TR NI ST EBR L TR,

V+
)
N\

Power Supply
ESD Cell

+IN . N x x
‘ ouT
-INO . - ]))

<m

SHDN

<()—o

B 7-5. %8 ESD Z{HEIH

7.3.9 AN ESD R#%E

OPAx323 7 7IVIZIL, TR TOEUICHNHES ESD fRE R DSFHAAEN TWET, AT, ZOREIXFEITT oAV
t—7 ESD A CRERLS AL, (X 7-5 (2R T I9I2, ANMEVEIEEIRE L ORIZEIRAT TV 7 X Ad — R34z
S TWRNWZENRFE T, ZOMEEIX, EOERL — VO RNIATIE B MFIET DA REMERHLEIR Y — 7 A
FUATIHEFICALETT, 7= —7 AS) ESD #i&12d0, AN EEERROMOEE NP IESIVET, FEico
WL, T AT 7D ESD (R#EHENT 7 r—ay J— e BLTLIEEN,
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7.3.10 =1 v PO HEE

OPAX323S T /A RIE, AT o7 %T 42— VU THEEE B DOAK /34 T—RIZH1T73 5 SHDN B L
HINTWET, ZOF—FTIE, BIRTOL T U7 OIEEEFIZER 1000nA £iii T3, SHDN &2 13727747
Low 72D T, SHDN B> ~D A ) RNF#h7ery v/ High DEE Sy b T B—RRAR—T )70 ET,

SHDN B E, AT 7 DADERL — LV EIEREL L COET, Vv MU URSEED AL v 2L RIEK 500mV (FE #E
i) C, BREL IS TEELET Ay AL—Rp AL v T U TR T D720 | AT T ALy a/LRIZTE
ATV ANEENTNET, WU vy MUV EEL R T 5725 SHDN B ANIA Ry v 745 5 CHREI T 54
ERBHYET, AhenT v Low 1, V- & (V=) + 0.2V O OEELEFRSNET, A%72nYy 2 High 1, (V-) +
1V & V+ OROEIEEERINET, 7o T 2ARX—T VT 5121, SHDN B 2F 2 7uy’ v High (S 3203
MWBHVET, T 7% T 42—7 /L3 5I121%, SHDN B2 27eny v 7 Low ([ZEREN T AL ERHVET, v rvhF o
a7 a—T 4T OEFICLRNT, Uy MUY B A 878 High £7213 Low BEEICHEHE T 52 LA i< HELREL £
9, SHDN B> THASNDIKFEEBEIL (V+) + 0.5V T, ZOBEEL~IVEBLDLE, TAAABNRELET,

SHDN EUIE A B —F L AD CMOS AS1 T, T a7V T T OR—=Da NI, VTR 770
N=TgUNIRTHRALT, Yy ANZXOfSET, Ny T VB O 7 7V r—a Tk, Zoiea 4528
IZE o TRBEN A KIBIAR TS, ANy T BB 2L R TEET, TR TOF v RAE BRI vy MU T 572
DDOARX—=T NEBLOT 4 E—T7 VEERIE 1us KiGICTHIEEZBELELTWET, T 2= VREEO L LS
A —H L RREETT, ZOT7 —F T 7F vI2LD, OPAX323S %4~ —h TR AER 7 7 L L CEMES B2 2L (£
WERT ANAZDOW N E 1 DOaFy Tl MR RAIINTF TV IATHIE) BTEET, Ty MU U (torr)
WX, s T o O BRI AT £33 A T U AL TRBESNA MR H DT80 | ARSI IFEL
FT, 1us DT vy M UUREMZ BT HI0IE, FEREARDRWES . fRESNZ 10kQ Ao HEE (Vs/2)
FTOBIENMLETT,
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7.3.11 BHEYF—VIN /¥y FE/NNvo—2

OPAx323 773Vi%., BT HY—~ /L /XuR %272 WQFN-16 (RTE) <> WSON-8 (DSG) 72L& D/ r—VTHEG SN
T, RN —=VNT FATEEEa RO REFEHL T, 20 —</L NN TENES, 207, @Y
—)b RyRFEDO R —V BT D54 h—~/L /SoRIE V- ;&@ﬁéz\%ﬁrs HVET, V= S OBEALLIZY
—= L RNYREBROHTAZEETF AT EN T, ZNEIToT2 AL T A ADMEREIL B DFR NI R DE DI
AP ENHYET,

7.4 FINNA ZADEEEE— R

OPAX323 T /A AIZIE, 1 DOMERET—R2BHVEJ, BIREIL2 1.7V (£0.85V) & 5.5V (£2.75V) ORIZHHIRY, =
NEDT AL A THEREL £,

OPAX323S T A AT v MUY EUidhl A7 o PRI EE TR ETA-DIH A TEEd, 3
HNCOWTCUL, (oo M5 2 7 a5 U TLIEE Y,
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87TV —a RE

PTFOT7T IV r— a3 TR AR LAY OO —ECliEdbD EHA, THE, 2B
WOIEMEMEFIT LA RENZLER A, B OBEEMEIZ OV TIE, TI OB EEEO L THIE LT
7272 EITenET, T, BEMKITZE B ORGHREERIEL T AN LT, VAT AOKREZ MR T D4
ERHVET,

847U —a fER

OPAX323 77 DL—/b V' — L=V AIIART T E, SES @A BROEHET 7 —var SAICHE
SNTOET, ZNHDT A RT 1.7V ~ 5.5V TEMEL, 2=TF 4 FALU TEEL TWAIZD RV T 7 r—
A AZELTWET, HDBIX, T A ARTRGIFN AT —RICBITL CORIT IR, V+ & V= RIOEEORAH
\CEEE ST NS R PT AT A BRE) CX £, ANIRMEERFRICIZL — G BAN T HBA DT ENE FNTNHT-
B, OPAX323 TV — X3 O BB E/ XM B CHEHTEET,

82 R&XMNETF IV — a3y
8.2.1 OPAx323 O—%4 FE&jt> >0 77 or—=>3>
8-1 1z, v—YVAREREBL T TV r—ar ARSI OPA323 27rLET,

lLoap l g Zoap 5V

+

Device —@ Vour

Ra
1.2kQ

8-1. O—Y A REHREVI VT 7TV =230 OPA323

Copyright © 2025 Texas Instruments Incorporated BHEHI BT 37— w2 (DB R Hep) &35 35

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


https://www.ti.com/jp
https://www.ti.com/product/jp/opa4323?qgpn=opa4323
https://www.ti.com/product/jp/opa323?qgpn=opa323
https://www.ti.com/product/jp/opa2323?qgpn=opa2323
https://www.ti.com/jp/lit/pdf/JAJSPW7
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSPW7C&partnum=OPA4323
https://www.ti.com/product/jp/opa4323?qgpn=opa4323
https://www.ti.com/product/jp/opa323?qgpn=opa323
https://www.ti.com/product/jp/opa2323?qgpn=opa2323
https://www.ti.com/lit/pdf/SBOSAE8

i3 TEXAS
OPA4323, OPA323, OPA2323 INSTRUMENTS
JAJSPW7C — OCTOBER 2023 — REVISED APRIL 2025 www.ti.comlja-jp

8.2.1.1 ™I EM

pXu+@nXu+gﬁ: :t/k@k:lbbfﬁ‘
. @JTE@(AL.OAN1A
o wmAKHEE:4.9V
s KRIYUNEE:100mV

8.2.1.2 HHll/Z BT FIE
X 8-1 OEIFE DRI, 1 ITRTEBYVTT,

Vour = ILoap X Rsygunt X Gain (1)

ﬁﬁ%blh (ILOAD) { J:D :/’\7:/}\1{&# (RSHUNT) @ﬁﬁjﬁéf J—f&??ﬁ)%ﬁibi‘?“ ﬁﬁ%{llh j: 0A~1A @ TE&H/?E
SNET, RAMBIFFOT v MEEZ 100mV A IZHERF 37272012 RS v MEHUT A 2 zaizﬁﬁﬁbf
SNET,

\
ISHUNT MAX _ 10{)}an =100 mQ (2)
LOAD_MAX

RsHunT =

X2 ZEHALTHETHE, Rgpunt & 100mQ £7220FE T, I oap & RsHunT | J:O“Céﬁiéﬂz)aﬁr[&jt < OPA323
(ZEoTHR S, #9 OV ~ 4.9V O EEEAEMLET, OPA323 73 U Z e M ) FEE 2B D120 B2 A
A, X3 EEHLUCGHRSILET,

Vout_Max — VOUT_MIN
- p (3)

Gain =
VIN.MAX — VIN_MIN

X BEMHLUTEERERT DL, MERT AL 4V L7 FET, ZHUTHEST R & Rg T ELE T, OPA323 7 /3%
DT A% 4QVIN TR ET DO DIEPT R BE W Rg OV AR 13 4 THELET,

. Rp
Gain =1+ g~ (4)

RE 12 57.6kQ. Rg 1T 1.2kQ 28R T5L, #lAEDOET 49VIV IZFELLARDET, K 8-1 (T I CHIES N &
ERESE . X 8-2 ITRLET, F AT, IRBRIIE S A IO A DR CHLZLITHERELET, 207 A3 Hio
A ST L2 TSI, EEREOIRPUBITRGTE DR ELLIET DN E—F A L-YUZ R TIRIESIVET,
AVE—H AR LU E ST, IRV AV FlER EDOFE ZOMNONOEMENREVET, /B —F L AD
BPNIT AT AT LRI BD T, VAT ADO/NTA—H G DOE CThii/e e —X VA EIRTENERHVET,

821377V = a3 Hiig

0 0.2 0.4 0.6 0.8 1
ILOAD (A)

8-2. O—HA K, ERtVX. EEBEH
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OPAX323 1%, 1.7V TT U TEENT ARENTEY, 1.8V ~ 5.5V (£0.9V ~ +2.75V) TEHETHZENFZRICHES
NTCWET, Tz, ZLOHARIL —40°C ~ 125°C Cii SN E T, BIEELE F/IXEE ICL> TRELE BT 5 Al serE
MWBHDHINT AR BHIIFE) 27 AR LET,

PO
IE\

7V ZB 2 DEIREELZHINTDE, T A RTKEER2 B EE 525 /[ GetERNHY E4, FEHIZ OV T,
ISR AIEFS /3o 2R TLIEE W,

T, BERE LT TUROMIIK ESR OB T390 « A /3Z a5 3 (Cgyp) B INTHZ A 58<HER L 97, B
—EBIFR TOEFEITIZ, 1 DD Cgyp DA THHTT, JARXDELNEFRRE ALY —X L ZAD BRI LD FED B ALK
957280, Cgyp X ATBEZR IRV T A ZDITICELE L CLIZEW, EIR N — AL, 7o 7 OEIR 12T D1
Cayp MRS TR T D L2 MERRL TLIZEW, §EMIC O\, Lr T ORISR 77 B R TLIEEN,

84LA4T7Db
841 LA 7D PDH1LFZ1>

B DEEIEREZ FEH T 5720 LU F DIz PCB L A7 U MREAM L TEE W,

o JARNE., HROBEE A B CT s BIEBIRE L, AT T OBIREACE TETLAREM DY F4, N
AIRRAL T L FER AR AR T DTS L, ARA B —F U ADR AN LT T R~k 1%
BRELET,

— KEIRE L ETTUREDORIZ, K ESR @ 0.1uF © T390 NARR avF o428, ATREZRIRD T /34 2D
VI ELEY, H—EIET 7V r—ar OEAIE, V+ 37T RIZH LT 1 DONRARRA a5 o a4
s I AV G s R G

o [BIEOTIali LT AN DT TR ESBEET DI SR, AR I D il O Zh R0 T ED 1
STT, W, 28 PCB ®9H 1 DU LOBIZI TR FL—r BT, 790 R FL— A3 O 4 U ST
B EMI (FBEETHE) /A RXEHWICKLKRVE S, TN I RET T al JI0 R Byl 77 N &
OFWAUTEEEZHNET,

o FHAEHTVTHRBIT B0 ATIN —2FEJR I —RAEH SR — 2D TEATTEEL CRLEL £9, Zihub
DOEHRZBEL TRITRWEE | BURRELRRE /A X DL WELRE A TICT 2801E, BEICRAZS DL HFNIEHD
WCRWEERDELNET,

o OMHTERENE, FTREZRIRD T ANA RIS BELE L ET (VAT UM 25 HR), Ry & Ry &K Hs AT TR E
THE, FAEREER/METEET,

o AJIRL—R[X, TEBRVELSLET, ATTEFRILIEEE O b BUSR/R 50 ChHHZLITERLET,

o HEQRRN-—ZDE I, BREIENAERA L E—F L ADH — RV B E T A2 at L TLIEE& W, H—RU
EERT L AHEICHIET D, SESFREM O — RO — 7 & i E KK CEET,

o TITIE. BEOMEREAEAT-DIZ BRI TDH% T PCB 227 —= 732 L4 HER L F3,

o BEREEOERRIK CIX, TTATF T o=V ~D Ky DR MNCIOMERENZAL T 255080 E T, TI Tik,
PCB #/KTHi&L7-% T, PCB 7k 7 VAX—F%J LT, ZV—= T HIZT NAAD S —VICRIAENT-
K ERETHIEEHEREL 9 1IZEALE DRI TIL, 7V —=271%1Z 85°CT 30 M DOAKIE R —F 2 72172
[ S G B
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c3
INPUT }_4L
OUTPUT
T U1 = T
12
+ R3

3 M

_T_ Cc2
TH ]

84.2 L1470 FAI

J£:C3 & C4 /1 Cgyp 727 HTF

8-3. EREHWADEBRDL 1T D Ml

K 8-4. ERGIBRDART » TEIRDODL A 7D b -SC70 (DCK) Ny or—
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ITNARBLUVRFa A MOYR—-F
9.1 RFa AV bDYR—-P
9.1.1 BEEH

B RHZ W T, LTS RL TLIEEN,
o FXHRALAVILAY TQFN/SON @ PCB £ 7 SV r—ay J—h
o THXVRALRINAY VTR 7Ty V=R f-iplay vy Solr—2 7 7 r—ay J—h

9.2 RF¥aAY MOEFEMEZITMDAE

RS2 A RO DOV TOMENZZ T EUDIZ I, www.tij.co.jp DT /AR 7 4 L2 2B TLIZEWN, [@E] 27
Vo7 U TORERTDE, BEINTT R CORIEFRICE T2 AV 2 AN BHZ T IRAZENTEET, BFEOFEMIC
DNTE, WETENTERF 2 AV MIEEN COAUGETBREEZ B L&,

9.3R—pF-UY—-2R

TXY AR AL AV LAY E2E™ PR —h T A —T A, TP T NRREEE DRI LR EHC T A Mk Aok
— IS HGEN O EES D ZEN TEDGFT T, BEFORIZEZMRELIZD, ME OERMAELTZVT52L T, i T3
e RIS T ENTEET,

Vo 7E3NTNBar 7o ViE, KB IZID BUROFE IIBIEEINE2H O T, 2RO TR A AV LAY D

BEAHERR T ALO T, T LL TR R AL AV ALY D B E KM LEL O TIHOER A, THF TR AL R
IVAY ORISR TLTEEN,

=

TX YR ARV LAY E2E™ is a trademark of Texas Instruments.
Bluetooth® is a registered trademark of Bluetooth SIG, Inc.
TRTOBEET, ZNENOFAHEIRBLET,

9.4 HESMEICEHT 5 IEEE
ZDIC 1L, ESD 12L& > THEHE T D Al REMED B E 9, THF VR AL AV N AV, IC BB I O E B A O,
A EHERELET, ELOBRVIOBEORE FIEICEDRVES , 7 A 2AEMIRT 582N H0ET,
Aral\ ESD ICLBMARIT, DT RMEREIE T b T A ADSE R/ E TGOV ET, Fi7e IC DS, /STA—FHb T
(AL T B TARSNTOBHEN DI TTHEME D B0 BB R AE LT <o TVET,

9.5 FIsE

TXY R ALY VLAY R ZOMFEEICIT HEEPRKFEO—RB LI OERP TSN TVET,

10 tRETREE

ERERSRBOFEFIILGETZR L CWET, EOWGETREEIIHRFERICEC TOET,

Changes from Revision B (April 2024) to Revision C (April 2025) Page

o TAEKBGIFIE 27 2 DD e R EEEJARE E D BIER D7 0y R BIBR. o, 15

Changes from Revision A (November 2023) to Revision B (April 2024) Page

+ DGK (VSSOP, 8), DDF (SOT23-THN) OPA2323 31T DYY (SOT23-THN) OPA4323 DAT —H A% [ 7L ¥ =
o I T T AT JUZZE B ettt b ettt ettt 1

s T—HY—hDXAMLT CMRR D% 100dB 735 1140dB [ZZ8 H ..o 1

o THLLIEHR IF T DYY (SOT-23) N —T F 7 vavz 16 Euinh 14 B UAIETL, 2Xv/r—T% OPA4323S
TP OPAAB2B A BB ettt e e e ettt e e eateeeteeeteeeteeeteeeaeeereeas 1
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o [FNSRILEEFET DYY (SOT-23) Ry —3 A7 vavz 16 B b 14 ENIERL, o Fr—U%

OPA4323S 735 OPAA323 A TEE .ottt ettt ettt st et re et et e ete e reenaeene s 3
o T B —RE OPA4310 DFEBZHIBR . ..voivoieeeeieieeeeee et 12
o [CEAGIFIE R a B AE L SHIZT YR IEM i e 15
o T = L B AT BT T AU B IE T ettt 29
o TEMI frZ1 273 a D EMIRR 7 AR T R ZE B ettt 31
o IXIREWEFIZI5175 OPAx323 EMIRR IN+/ T, 900MHz, 1.8GHz, 2.4GHz, 3.6GHz, 5GHz O J&# ¥4~

222D EMIRR INH (B ZZE T oottt ee et e st n s e et eaean e e 31
Changes from Revision * (October 2023) to Revision A (November 2023) Page
« DCK (SC70, 5) OPA323 DAT —HR% T LE 270 T LT 7 ITIE T ot 1
« D (SOIC, 8) OPA2323 DAT —H A% 7 LE 210 T LT ZUTIE T oot 1

M AhZHhI, Nyvo—2, BLUEXER

PR D R—N L, A= Nolr—2  BIOWEXICETAERATEHIN TOET, ZOERIL. FEEDT A
A AER CTELRFT DT —HTT, 20T —HL, THERL, ZORF2 AV M UETETICERINIGAENHYET, K
F =R = DT TP Z SN TOAEAIE., BiE AR OB Z T BEIZE0,
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VROREHCETARIET RNA R, Web Y —/b MR, ZDOMO) Y —R% | KEHAFET LA HEEOH A TBR O EE 2L TRy, padtt
BLOFE B IR 51 A MO BURERGE, 55 = F QMM FEEHED IR B RTEE & TV DR ARG | BRI E T BRI OO TR L &
D
INBDYY—RAL, THER P A ARV LAY B B DR ORBRATEA LB R A ~ORMEBERLIZLO T, (1) BEEOT SV r—a
ATHEUTZ THRY A ARV A YR OBRIE | (2) BEAEDOT TV —ar Ot Mk, 3Bk, (3) BEOT 7V r—a ik Y 5%
HEo, ZOMOHHDHLZZ M, X271, Bl FEMtO B ~OREFE/RE GB35 F TE . BEEOAZRBHEMTAIHDELET,
FEROKRY Y — AT, TERETFINDAREERHYVET, ZNHDYY — T, UV —ATHISNTND FHH R AL RV LAV 5 24 T
BT TVr—ar OO HIITOI, THXFA ARV VAV FZOME A2 BERICTHLET, 2DV —AZEL T, o A T4
LR T DA LTSN TNET, THR YR ARV AR ZE DA EMHEDT A AT 5E-INTOLEIRTIIHVET A, BEHE
IE B0y —2 % B S THEALUZRERBET2H0PLM LT, HF, A, Bk, BEIZONWT, THF TR ALV AYNVAY BIOZEOREL
NEFZRIHETHLDOEL, THFH AR A AN AV F—HOEEEESTLET,
TR R AR NVAYOBENL, TRV R ARV ALY DIRGESA: ET21F ti.com 0037035 TF VA AL A )L AV B OB e L
DOWFNHEEL TS 28 A TR LD T CRESNTOWET, THFRF A ARV LAY RINLDYY —2&42 452 01%, BHSNS
T XY R A LAY N AY OBFEET IO PRFED FEFEDIEROE FEER T DHLOTIIHV TR A,
BRSO DIBIMGEHEEIIABLHEEZIRELZHA TH, TRV A AV AYNAVIENLICR S EB 2, EALET,
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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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https://www.ti.com/product/OPA2323/part-details/OPA2323IDDFR
https://www.ti.com/product/OPA2323/part-details/OPA2323IDGKR
https://www.ti.com/product/OPA2323/part-details/OPA2323IDR
https://www.ti.com/product/OPA323/part-details/OPA323IDCKR
https://www.ti.com/product/OPA4323/part-details/OPA4323IDYYR
https://www.ti.com/product/OPA4323/part-details/OPA4323IPWR
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
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www.ti.com 7-Nov-2025

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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i3 TEXAS PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 24-Jul-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
L Regic oy Rogic e o T
el o o 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 O O 0O O 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



i3 TExAs PACKAGE MATERIALS INFORMATION
INSTRUMENTS

www.ti.com 24-Jul-2025

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.

INSTRUMENTS
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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

www.ti.com



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.

INSTRUMENTS
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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

INSTRUMENTS
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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>

i3 Texas
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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.

3 Texas
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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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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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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J’f PACKAGE OUTLINE
‘)J_)

DDFOOO08A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE
2.95 SEATING PLANE
265 1YP T
PIN 1 ID o.1lc -
PN T (D ]oa[c]
— | | .
ox[065] |
(- I i
T
o ] = i
2.85 2X
NOTE 3 1.95 ‘% ‘
L | |
|
4 - — - — L 4x 0°-15° ‘; ‘
5 gy 0-38 L L | J
0.22 -
5] J 165 (% |0a@ [c[A]B] |
MAX
)\ ~—ax 415
. ~
/ =
/ [
0.20
i [ \‘ [ \[ 0.08 TYP
| L /
\ : \f
S /\\
— SEE DETAIL A
GAGE PLANE
0°-8
DETAIL A
TYPICAL
4222047/E  07/2024
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. 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.

INSTRUMENTS
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DDFOO08A

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

PLASTIC SMALL OUTLINE

8X (1.05) —1

8X (0.45) —

—-
6X (0.65)

sy

(2.6)

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.

INSTRUMENTS
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

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

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

‘\‘_

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

SEE DETAIL A

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

4214825/C 02/2019

NOTES:

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

. This drawing is subject to change without notice.

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

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.

[N

(G200 w N
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

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

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

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

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

SOLDER MASK DETAILS

4214825/C 02/2019

NOTES: (continued)

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

INSTRUMENTS
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EXAMPLE STENCIL DESIGN
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

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

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

4214825/C 02/2019

NOTES: (continued)

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

9. Board assembly site may have different recommendations for stencil design.
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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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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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