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8.2.1 EMAEEHI (V-I) i

K] 20 H TR ) HL S R I EE s AR A (V- A . B OV & 2V IO HE R #R 0 OmA & 100mA 1% H H
o B 21 IR T 1% I AL 3 R . OPA333 KM 4 1 H I AR 2 AT B 1% FE % S B0 €00 1) BL AR 2

V+

Viono

Rioap llLOAD

Copyright © 2016, Texas Instruments Incorporated
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A R (BTFR)

8.2.1.1 BifER

WA ESRUTE -

o HJEHE: 5V HIR

o HIAN: OV E 2V HIR

o Hit: OmA % 100mA Hii

8.2.1.2 Y IIRFE

HLER Y V-1 A% A TR Vi S =AU LS (Rsp Rep Al Reg) ZIAIIK R . Viy 5 Rsy Z
RAPERAB I — R . W — IR R BRI T Ry 5 Reg LK AR

BLSTILRIh B, FRATT 06 ZEE i AN T 2 SR A ) B . A IS BBCR AR R ST B R . R
TRV PR, %R A AT L X et RE H bR, OPA2333 CMOS & 8K #8 /& miks FE . 5uV ks
TR HONRE, ASHMCHE . BRI TET TRk, LA T IR R S R AE 50mV LN . OPA2333 £ 5)
158 R e AR SR AR AT 46 T H T, - LI B ) R AR P AR A S BT T R VRS o IR SR U R R MR T RS ml 2D
RY P IRAEIRE, IXH X e 3 TS 2 B R M. OPA2333 (14 AS B H 4 ml Al o3 B TRk 2 P i 1 42

M RE % 52 435t RPN MOSFET 2844 A MK .
TIPD102 #4247 VIR ZE M Wi I A A B i il s 45 2R .

8.2.1.3 ML
0.1
—— Load

0.075
<

3005
3
3

0.025

0

0 0.5 1 15
Input Voltage (V)
B 21, Ul V-1 A ge AR B A 3 BR 4



http://www.ti.com.cn/product/cn/opa333?qgpn=opa333
http://www.ti.com.cn/product/cn/opa2333?qgpn=opa2333
http://www.ti.com.cn/tool/cn/tipd102

OPA333, OPA2333
ZHCSGLBE —~MARCH 2006—REVISED DECEMBER 2015

R N (T R)
8.2.2 FEHE MK TS E AL (V-1) et
Pl 22 s (0 FL A A A AR AT AR S PRI (V1) B I AR s OV & BV UM FL IR 364y OpA & SpA

Pt B . B 23 SR T % HUES A E AL 1 iR 2 . OPA333 1K 2R 1 o R AR IEE A BT iU S T L 65 [ L U R
FE. K 24 BoR Tz U R RMERIRZE .

R3 100 kQ
CL100F 24 100 kO
'
5V
VouT_oPA
5V
OPA33>— n
VOUT_INA

Rset C
100 kQ )

= VIN

l— RLoaD — C21nF

22. FEEKEF V-l s

8.2.2.1 WiFER

WA ESRUTE

o HHJEHE: 5V H

o HIN: OV % 5V HIR

o . OpA Z SpA Hifi

8.2.2.2 HHRIHRE

RLEE ) V-1 AR BB TN R Vins Rser BARACGRBORAS (INA) B35 2 A5G R fEBATd i d, A f kR
LU INA 8 23 Fr s FOME i in /e Be B r B A8 L, Al 1 drpos:

Vser = Vin/Gina 1)
ME Repr MHMLAURE 7%, KL loyr N Vser/Rsere R % Rser Al Rioap L L AN I 2 SO 88 1t
LH R A1 2 INA SRR B, oyt MU OR4F RAFIMTT AR . BCE BPHES ERIHIE (Veer) ARIAHIERRLL INA
W (B Vegr = 1V/10 = 0.1V) o HLH Vsgr M Regr €, WAL 2 FffiR:

lout = Vser/Rser = 0.1V/100kQ = 1pA (2)

TIPD107 H 424t 7 FEANIRZE 0 Hr . Wi A A B i il s 45 2R .


http://www.ti.com.cn/product/cn/opa333?qgpn=opa333
http://www.ti.com.cn/product/cn/opa2333?qgpn=opa2333
http://www.ti.com.cn/tool/cn/tipd107

OPA333, OPA2333
ZHCSGLBE —~MARCH 2006—REVISED DECEMBER 2015

A A (T R)
8.2.2.3 Nk

0.1 100

20075 /

0.025

Output Current (p
o
o
(2]
Measured Output Current Error (pA)

0 1 2 3 4 5 0 1 2 3 4 5
Input Voltage (V) Desired Output Current, lout_desired (pA)

B 23 (RMAEEE V-1 FI 2 4% 5% B 5 & 24. A& V-1 LR e iR 2=

8.2.3 HEWKEE

25 FHE IR I L F T IRE) ADS8881 LIS HEMIFF &R #% . OPA333 Rt L ELyiURE %, THS4281 Ui
FEL % ) i R S L7 SAR B 5 4 8% SEE R N B S FU ZE oK . ADS8881 &4t AKX THD #H T T4k, &
BT —110dB Kl EPERE. B 26 R~ T ADC IZTEE,

THS4281

REF5045
Vout Vin

i
|

|

|

|

|

|

|

|

|

|

|

|

%

i 0.2Q

i AVDD
3 104 AVDD 1F Temp
} I

|

|

|

! —

|

|

|

\

— I Trim Gnd

{ Mt \
[ I

! N AVDD |
: | 3
! ' :
1 i REFP AVDD i
1 T P CONVsT| i
|

i ADS8881 3
! I
i o CONVST |
[ I

i i =
| 1 |
| 1 |
! L !
i 1KQ 1KQ H . i
! ¥ 18-Bit IMSPS |
{ INPUT DRIVER ! SARADC |
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A N (T R)

8.2.3.1 WitER

EXFIX AR A BETH TR SR

o ARAEHIFEHIE: 5V HiR

ADC HJFRHE: 3.3V Hit

ADC XFE#AE: 1IMSPS

ADC HH#EH & (VREF): 4.5V Hiit

ADC $iiNf55: TEMEN Vi = 4.315V (-0.4dBFS, LAEGH)E) HIZE fiy = 10kHz F2Z 7N E St n 2
ADC [EEAZ T I

8.2.3.2 YR TIRFE

TEf NFRBE RIS & =0 5238 SAR ADC [THERERT, A R EMTHERFOL, BRI DKS) 25 1AL HE IR B 28 11T

HH AL B SO BRI L B B . B NBRBh 2% . PUIR B IS DL S AL HE IR B85 . BZARYE ADC P BEH AR LA 4 & 14>
PR R RE R, DU AE D FERUR 10 [5] A oK R FE 3 = 50 R A2 R 1) R BRI FE PR R o I I 2 0 A S B4
P i R E ARG . ZTE R AR BB T, DUSEILA T 10kHz IEZHAE 511 16 LIRS
AR BHIERER G, EWITH, BB T MMRICR BN IREN SO M ER . kA BT AH B 4N
UKB) AL B LA SRR — MO E K R RGBSR, F—AEEDRRIUES RC JER M, DB
UK A e 8 M I RISk ADC S s o f f — AN BT ME R B Th — /> ks B S AE DR Bh 28 H %, DASR LT 7R I
Wit% . RIS FKE S VREF 2% H 1.

FEBET— AR R B EGE R AR B, TR AR YR 14> 2. ADC Rl N BREh 2876 B KA H P 5] NARZRPE. A
TEIRARRE, HT A SAR ADC (4 A\ IXE 28 06 ZU A AT ADC 25 Hn] ZIS K B . %S HUE RN
IXBh# KB L ADC THD {ik 10dB. %™ [ Z R AT #i R R A1 & THD i 2 KT —0.5dB.

THDawp < THDspc — 10dB (3)

Bk, S50 iEBE— AP LIRFRERIBOR S DUk 5o 2 40 THD 2 2 NIKEh 2% 1 BR Bl . S5t R 40 P R 28 R4
B TR A G it . TIPD115 g ft 1T R4 Z T BeH IR A AN Al & 45 2R

8.2.3.3 MM

Integral Non-Linearity Error (LSB)
o

-1.5
-45 -35 -25 -15 -05 05 15 25 35 45
ADC Differential Input

K 26. ADC8881 &% 14k 1t
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8.3 ARGinHi
8.3.1 REWIERN
K 27 o T IR E N .

D1
™
- R2
2.94 kQ
« + + \/ O Vo
K-Type \/ 200 Q

Rs
Thermocouple R, R; :
% % Adjust
40.7 uv/°C 6.04 kQ<= 604 Q — djus -

27. RENE
8.3.2 HUHIHIZ F UK FHF ABOR AR N
28 Lon TR A AL E

i "
+5V
R R ¢
R R
C VOUT
1 R,
- V0 Vier

K 28. HIEIEE FBOKSHF RO
8.3.3 fI M AL I 4% A% N

K& 29 HigoR TARMI R i i es . Ry a2, H ¥ ADS1100 587 1°C SRR . ADS1100
7 16 e HRgs, IR SIS T SE i A B e A, WURAFE B4k, W) 5V By E%iae, Kk
44 % REF3130.

3V
+5V O REF3130
Load _—L
R, R, =
4.99 kQ 49.9 kQ > -
RG
v = 71.5 kQ Ry
= . - 56 0
| SHUNT / AN
LOAD l% 10 OPA333 hd
Rs * R, ADS1100 Ry 2c
4.99 kQ 48.7 kQ 56 Q
R, I (PGA Gain = 4)

%Stray Ground-Loop Resistance % 1.18 kQ - FS=30V

NOTE: 19 H B 5% T 75 17 7E 50/ 22 M 5] 6452 22 2 (6 70 A2 Sk o
K 29. fifmlEEm E s
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8.3.4 HAh MiH
30 £ 33 iR T HALN AEE.

Rg
-
% A zener” V+

Rshunt
R,? MOSFET rated to
10 kQ OPA333 = stand-off supply voltage
— such as BSS84 for
up to 50 V.

| < +5V
V+ —
| Two zener |

| biasing methods !
are shown.

—O Output

L L
Load % Rgias
—

(1) BUEENBFHBORAHEIERES (W1, XHF OPA333 4y 5.1V) MFFa k.

(2) PFRyEHFHZS .

(3) BT E HBH AW N-MOSFET (FDG6301N. NTJD4001N X Si1034) .
Bl 30. el i e A A

100 kQ
WV
——O
Bl 31, AR E
V1
Zin INA152
W W
€ 4 oV,

120
+
n Vo = (1+2Ry/Ry) (Vy— Vy)

Kl 32. AEECRBONES
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+Vs fLpe = 150 Hz
_ Cy
Ry 112 1.06 nF
100 kQ OPA2333 |
RA O—M\M—— Z( il
— G =1kVIV Ry
- R7 TOT 1 MQ
VR 100 kQ *Vs YW
Rs 3 Rio +Vg
R, > 100 kQ2 — 5kQ ®
100 kQ OPA2333 —VVV 2 VYV
L o MW—m + — —O Vour
— Gopa = 200
= % Re % Ri3 1
+Vg 100 kQ 318 kQ -
A dco Y©ac
R, 12 —
100 kQ OPA2333 172
LA O \M\— Z{ Wilson 4 OPA2333
1 VeenTRAL - +
Cy - (RA+LA+LL)/3 =
47 pF fupr = 0.5 Hz &
| i i i
| (provides ac signal coupling) 112 Vg
R5
390 kQ
YW Vg
W Ry o Vg=+27Vto +55V
S
R, o) 20 kQ BW = 0.5 Hz to 150 Hz
100 kQ —/\\\—
RL O—/\\M—
Inverted —
Vew — +Vs
R10
1 MQ
112 Vg
C Ry

0.64 uF < 1MQ

L fy=0.5Hz
(1) FTCMEF OGRS, 1 INAS26, T A BARMINE S, {H A o s
Kl 33. B, HRIKDIFE ECG HE

9 HJRAHREN

OPAX333 4 TAEH EILEE 1.8V £ 5.5V (0.9V £ +2.75V) ; LA —40°C & 125°C IR ETEE N
EH . HAVEEPE AR T T RS2 B AR B BGRE AR E E AR S A

CAUTION
R OB 7V AT e SIS R AR R 2 B 2B X0 s KBE(ED

TIHEBCK 0.1uF S5 AR S BT ra R 5] BB, AT AE A e e 7 ALY B P DT LR & I RE R s iR 2. R 5%
H R B AL B RTEAE S, ES WA
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10 A&

10.1 A /UL

10.1.1 EEAFUEN

N RO AG R k. REgEmEEL, WL, 766 ENR AR (PCB) e P I, 17557 28 s 2 L 1F i
BIER W REFREIESR S A E . 5 0.1uF AR M E LR TR YRS RN B . 7S BR F % 7 F It
VR DU P i 1k RE I E SEBLAS R A 35, Wi R T4 (EMI) 5 etk

ANE R IE RO B AT ST (RFD) 1 5 S AR E . 8% 7] DL RFI A E ABEE P74 TS S 5 148
AT R AR 2 TR B R B BLTR A 5 P AR K . OPA333 & i KFEEE /N6t RFI G 5 B it , 5 E—4R 344
Ll R AR I B B o B K TR ST 4T 1T B 2 S8R W AR AL I R A8 7K

10.1.2 DFN #iJ5¥r

¥ DFN 2% F R4 R 51 ZRHE N Fr 898 23 PCB _ERIECHIR . 28R K EINAE —myUH R, Hd iR T fimn
B TTBE T ARG L2 ol FE SRk e A Rk AT Bt . 1 EE R AR R ML B H T BRI R . R A
JHH A SO IR TR, & A 58 5 ZAE S B S PCB b (2% X ek i OB AL &5 S

TR AN AR R AT AR RGN . B BB R R M FE rP AR R R AR 2 T e . RIS ThEE
., AR EH AR E] PCB b DR (k45 4 5 B A B T

10.2 i Fnp

Place components close
Run the input traces to device and to each VSt

as far away from other to reduce parasitic
the supply lines errors
as possible
\ N/C

|
I
|
|
|
,,,,,,,,,, | Use a low-ESR,
|
|
|
|
|

1 /ceramic bypass
V+ e capacitor

¢ -————————— ouTPUT
|
| O

l | N/C GND
|
|
I
.

Vs- / GND vout

Ground (GND) plane on another layer
Use low-ESR,
ceramic bypass
capacitor
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11 2RI SRS 7 Fr

11.1 23 Fr

11.1.1 FFRIFF

%?ﬁtmnﬁﬁﬂﬂiﬂz%, NIRRT
B V- %, OV £ 2V, OmA % 100mA, 1% j#EfFiR%, TIPD102
o (KHF V-l HEESH8 1, OV £ 5V A, OuA = 5uA %, TIPD107
o 1817, IMSPS. #E{r#. WMIFE. HIEZziA SAR ADC, ADS8881
o BIRINFE. mEIE. DB AIL . BE RGOS KA, THS4281
o FFNTERAG R ELFIRAGCE A EAT 469 18 f7 IMSPS #(# K= ##1f, TIPD115
o HRSHE 16 (A A, ADS1100
o i 20ppm/C. 100pA. SOT23-3 £ 41/ /EHAE, REF3130
o EFEE. RIZEFE CMOS XFEHAAE. INA326, INA326

11.2 ORI

11.2.1 M=

A SRR
+ (QFN/SON PCB i##) , SLUA271
o (VU5 k-FIL 5| 462 A1) , SCBAOL7

11.3 FAREER:

25T PO AR R ESREOR SO . SCRR S AR TR, DU R RE  BOW S i P B
.

www.ti.com.cn

* 2. B
2 7= i SRR FE R 506% FAR Y T B AR X R X
OPA333 1 i Ak 1 F i Ak 1 F i Ak 1 F i Ak 1 i Ak
OPA2333 1 F i Ak 1 F i Ak 1 F i Ak 1 F i Ak 1 F i Ak

11.4 #HX&EJE
THIEEZRAMAE TI *il:ﬁﬁﬂ’hj%o FEENNBSHSN N HERRER M, XERNEHFHEE TI FARAE ,
HEFR—ERMTIBNS ; FSETIH (EREZF .

TIE2E™ fE& X TI HQIE/WXTI&JW (E2E) # X, WHXHeIE B WaE T TRIM < hE, &
e2eticom F |, BEULIZFEB, 2EHD, HEERHERTIEM —EFEIERRIE,

RiTXEF T SERIXF THBEREEREHEM E2E itlz, RUFTREURRRIFNERRER.
11.5 Ftr

E2E is a trademark of Texas Instruments.
All other trademarks are the property of their respective owners.

11.6 R E S

A XU EOSARMANE ESD Ry FHEESEIR, S SE& a3 B CE T S REm S, BB MOS A 32 &5 it
Aia v

11.7 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.
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12 HUB. BERATRTIAE S

PUR DU A AU BERANTTITIA(E . IXEe(E RO 46 a A F Aol n] A . X BB A A AR AR, 3RATTAT REAS
S OATHEABET ISR o AARER U B R R SR RRAS TS B A ) R
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PACKAGE OPTION ADDENDUM

18-Aug-2017

PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
o Drawing Qty 0) (6) ®3) (415)
HPAO0141AIDBVRG4 ACTIVE SOT-23 DBV 5 3000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 OAXQ Samples
& no Sh/Br) a =
HPA00141AIDCKG4 ACTIVE SC70 DCK 5 3000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM ~ -40to 125 BQY Samples
& no Sh/Br) a =
HPA00224AIDGKR ACTIVE VSSOP DGK 8 2500 Green (RoHS CU NIPDAUAG Level-1-260C-UNLIM ~ -40to 125 OBAQ Samples
& no Sh/Br) a =
OPA2333AID ACTIVE SoIC D 8 75 Green (RoHS CU NIPDAU Level-1-260C-UNLIM ~ -40to 125 02333A
& no Sh/Br) s
OPA2333AIDG4 ACTIVE SoIC D 8 75 Green (RoHS CU NIPDAU Level-1-260C-UNLIM ~ -40 to 125 02333A Samples
& no Sh/Br) s
OPA2333AIDGKR ACTIVE VSSOP DGK 8 2500 Green (RoHS CU NIPDAUAG Level-1-260C-UNLIM -40to 125 OBAQ Eerore:
& no Sh/Br) e
OPA2333AIDGKRG4 ACTIVE VSSOP DGK 8 2500 Green (RoHS CU NIPDAUAG Level-1-260C-UNLIM -40 to 125 OBAQ ol
& no Sh/Br) i
OPA2333AIDGKT ACTIVE VSSOP DGK 8 250 Green (RoHS CU NIPDAUAG Level-1-260C-UNLIM -40 to 125 OBAQ g e
& no Sh/Br)
OPA2333AIDGKTG4 ACTIVE VSSOP DGK 8 250 Green (RoHS CU NIPDAUAG Level-1-260C-UNLIM -40 to 125 OBAQ ol
& no Sh/Br) 23mp-2
OPA2333AIDR ACTIVE SoIC D 8 2500  Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 02333A Samples
& no Sh/Br) - =
OPA2333AIDRBR ACTIVE SON DRB 8 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR  -40to 125 BQzZ
& no Sb/Br) = =
OPA2333AIDRBRG4 ACTIVE SON DRB 8 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR  -40to 125 BQz
& no Sh/Br) a =
OPA2333AIDRBT ACTIVE SON DRB 8 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR  -40to 125 BQZz Samples
& no Sh/Br) a =
OPA2333AIDRBTG4 ACTIVE SON DRB 8 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR  -40to 125 BQz Samples
& no Sh/Br) a =
OPA2333AIDRG4 ACTIVE SoIC D 8 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM ~ -40to 125 02333A
& no Sh/Br) a =
OPA333AID ACTIVE SoIC D 8 75 Green (RoHS CU NIPDAU Level-1-260C-UNLIM ~ -40to 125 0O333A
& no Sh/Br) s
OPA333AIDBVR ACTIVE SOT-23 DBV 5 3000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM ~ -40 to 125 OAXQ

& no Sh/Br)

(%]
'5

o

Wi
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http://www.ti.com/product/OPA333?CMP=conv-poasamples#samplebuy
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@) Drawing Qty @ Q) ® @rs)
OPA333AIDBVRG4 ACTIVE SOT-23 DBV 5 3000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 OAXQ
& no Sh/Br) B2
OPA333AIDBVT ACTIVE SOT-23 DBV 5 250 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 OAXQ el
& no Sh/Br) B2
OPA333AIDBVTG4 ACTIVE SOT-23 DBV 5 250 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 OAXQ ol
& no ShiBr) P
OPA333AIDCKR ACTIVE SC70 DCK 5 3000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 BQY
& no Sh/Br) B2
OPA333AIDCKRG4 ACTIVE SC70 DCK 5 3000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 BQY Samples
& no Sh/Br) =
OPAS33AIDCKT ACTIVE SC70 DCK 5 250 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 BQY Samples
& no Sh/Br)
OPA333AIDCKTG4 ACTIVE SC70 DCK 5 250 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 BQY Samples
& no Sh/Br) =
OPA333AIDG4 ACTIVE SOIC D 8 75 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 0O333A Samples
& no Sh/Br)
OPAS333AIDR ACTIVE SOIC D 8 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 0O333A
& no Sh/Br) =
OPA333AIDRG4 ACTIVE SoIC D 8 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 0O333A Samples
& no Sh/Br) =

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: TI defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.


http://www.ti.com/product/OPA333?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA333?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA333?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA333?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA333?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA333?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA333?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA333?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA333?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/OPA333?CMP=conv-poasamples#samplebuy
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® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

© | ead/Ball Finish - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead/Ball Finish values may wrap to two lines if the finish
value exceeds the maximum column width.

Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and 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.

OTHER QUALIFIED VERSIONS OF OPA2333, OPA333:
o Automotive: OPA2333-Q1, OPA333-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects



http://focus.ti.com/docs/prod/folders/print/opa2333-q1.html
http://focus.ti.com/docs/prod/folders/print/opa333-q1.html
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |+ KO ’<—P14>1
Y R P T
go W
Reel | | l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
v W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
‘f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
0O O O OO0 O O O 0778procket Holes
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 4
T
=
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
OPA2333AIDGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
OPA2333AIDGKT VSSOP | DGK 8 250 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
OPA2333AIDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA2333AIDRBR SON DRB 8 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
OPA2333AIDRBT SON DRB 8 250 180.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
OPA333AIDBVR SOT-23 | DBV 5 3000 178.0 9.0 3.3 3.2 14 4.0 8.0 Q3
OPAS333AIDBVR SOT-23 DBV 5 3000 179.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
OPA333AIDBVT SOT-23 DBV 5 250 178.0 9.0 3.23 | 317 | 1.37 4.0 8.0 Q3
OPA333AIDCKR SC70 DCK 5 3000 179.0 8.4 2.2 25 1.2 4.0 8.0 Q3
OPA333AIDCKT SC70 DCK 5 250 179.0 8.4 2.2 25 1.2 4.0 8.0 Q3
OPA333AIDR SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS
,/”?/
4
e ~.
/\g\ /)i\
™~ e
- //' "\.\ 7
T s
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
OPA2333AIDGKR VSSOP DGK 8 2500 364.0 364.0 27.0
OPA2333AIDGKT VSSOP DGK 8 250 364.0 364.0 27.0
OPA2333AIDR SoIC D 8 2500 367.0 367.0 35.0
OPA2333AIDRBR SON DRB 8 3000 367.0 367.0 35.0
OPA2333AIDRBT SON DRB 8 250 210.0 185.0 35.0
OPA333AIDBVR SOT-23 DBV 5 3000 180.0 180.0 18.0
OPA333AIDBVR SOT-23 DBV 5 3000 203.0 203.0 35.0
OPA333AIDBVT SOT-23 DBV 5 250 180.0 180.0 18.0
OPA333AIDCKR SC70 DCK 5 3000 203.0 203.0 35.0
OPA333AIDCKT SC70 DCK 5 250 203.0 203.0 35.0
OPA333AIDR SoIC D 8 2500 367.0 367.0 35.0




MECHANICAL DATA

DCK (R—PDSO—G5)

PLASTIC SMALL—OUTLINE PACKAGE

o — 2D,
1,85
5 4 |
H A f
| X
! 1,40 1,80
_\53 1 110 Gauge Plane
Seating Plane
Pin 1
Index Area
030
0,15
0@
@

1,10
oﬁ)

Seatlng Plane

4093553-3/G  01/2007

NOTES: All linear dimensions are in millimeters.

This drawing is subject to change without notice.

Falls within JEDEC MO—203 variation AA.

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



LAND PATTERN DATA

DCK (R—PDSO-G5)

PLASTIC SMALL OUTLINE

Example Board Layout

10
EW\D M

2><1 30

ZXO 65

4 Lo

/Sél\der Mask Opening

1.0 09 \

I P/&d Geometry

*| ~-0,05 //
—+ 0,50~

~ /

~—  _ -

Stencil Openings
Based on a stencil thickness

of .127mm (.005inch).

6x0,35—= =
S
0, 85 = - = T
2,7
—2x0,65
2x1,30 -

4210356-2/C 07/

NOTES:

All linear dimensions are in millimeters.
This drawing is subject to change without notice.

Customers should place a note on the circuit board fabrication drawing not to alter the center solder mask defined pad.

Publication IPC-7351 is recommended for alternate designs.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should

contact their board assembly site for stencil design recommendations.

Example stencil design based on a 50% volumetric

metal load solder paste. Refer to IPC—7525 for other stencil recommendations.



MECHANICAL DATA

DRB (S—PVSON-N8) PLASTIC SMALL OUTLINE NO—-LEAD

2 D

=]

PIN 1 INDEX AREA —
TOP AND BOTTOM i

%)

3

0,20 REF.
$—'[

j T - T SEATING PLANE
s |
0,00

8)(8:%1 —»‘ 0,65
U U U U
T e

SIZE AND SHAPE
SHOWN ON SEPARATE SHEET

L ]
nEaNalin

8 |2 ax 037 [([eR @[T
025 [C[s@lc]

Bottom View
4203482-2/K 06/12

NOTES:

Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—1994.
This drawing is subject to change without notice.
Small Outline No—Lead (SON) package configuration.

The package thermal pad must be soldered to the board for thermal and mechanical performance.
See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.



THERMAL PAD MECHANICAL DATA

DRB (S—PVSON—N8) PLASTIC SMALL OUTLINE NO—-LEAD
THERMAL INFORMATION

This package incorporates an exposed thermal pad that is designed to be attached directly to an external
heatsink. The thermal pad must be soldered directly to the printed circuit board (PCB). After soldering, the

PCB can be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively, can be
attached to a special heatsink structure designed into the PCB. This design optimizes the heat transfer from the
integrated circuit (IC).

For information on the Quad Flatpack No—Lead (QFN) package and its advantages, refer to Application Report,
QFN/SON PCB Attachment, Texas Instruments Literature No. SLUA271. This document is available at www.ti.com.

The exposed thermal pad dimensions for this package are shown in the following illustration.

1 4
PIN 1 ORENTATION FEATURE MAY VARY—| U U U U
/—Exposed Thermal Pad
)’
1,65+0,10 +

|

haln

[ ¢— 2,40+0,10 —

Bottom View

Exposed Thermal Pad Dimensions

4206340-3/T 08/15

NOTE: All linear dimensions are in millimeters


http://www.ti.com/lit/slua271

LAND PATTERN DATA

DRB (S—PVSON-—N8) PLASTIC SMALL OUTLINE NO-LEAD

Example Board Layout Example Stencil Design
0,125mm Stencil Thickness

(Note E)

TeraTcimali e 1ot ¥ e
oo oI J 1T o8 U U U
O
O

,40 —— 4x1,0 =

O

0.25 _f 4X0,55

O
O

— }=— 025

J—Pmmr

DQ CITTTTTT

66% Printed Solder Coverage by Area

Example
| Non Solder Mask Defined Pad Center Pad Layout
’I (Note D)
I 5X¢0,3 —\

E |
Solder h)d(gg:(p (e)pening @ b
(Note F) 1*0 @
Pad Geomet |
O(Notgogl)e i J——@ ®

0,75
1,5 —=

4207048-3/0 08/15

|=— 0,07

all around

NOTES: A. All linear dimensions are in millimeters.

This drawing is subject to change without notice.

Publication IPC-7351 is recommended for alternate designs.

This package is designed to be soldered to a thermal pad on the board. Refer to Application Note, QFN

Packages, Texas Instruments Literature No. SLUA271, and dlso the Product Data Sheets

for specific thermal information, via requirements, and recommended board layout. These documents are available at

www.ti.com <http: //www.ti.com>.

E. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC 7525 for stencil design considerations.

F.  Customers should contact their board fabrication site for solder mask tolerances.

vowm


http://www.ti.com/lit/slua271

MECHANICAL DATA

D (R—PDSO—GS) PLASTIC SMALL OUTLINE
0.197 (5,00)
T 0189 (4,80) ’
YN
8 5

T 0.244 (6,20)
0.228 (5,80)

ey

Index Area
4
. 0.020 (0,51)
0.050 (t27>f4‘—‘l 0.012 (0,31
410.010 (0,25) (M)

0.069 (1,75) Max 0.004 (0,10)
0.010 /
, \
0003 0.1 1 / \
/ \
/ \
$ A
1 | ((]0.004 (0,10)
Gauge P\ome——L——\___ —— :
e ? Seating Plane
e
0.010 (0,25) ~ d
\ o /
0.050 (1,27)
0.016 (0,40)

4040047-3/M  06/11

All linear dimensions are in inches (millimeters).
This drawing is subject to change without notice.
Body length does not include mold flash, protrusions, or gate burrs.

not exceed 0.006 (0,15) each side.
Body width does not include interlead flash. Interlead flash shall not exceed 0.017 (0,43) each side.

Reference JEDEC MS—-012 variation AA.

NOTES:

Mold flash, protrusions, or gate burrs shall

> o>



LAND PATTERN DATA

PLASTIC SMALL OUTLINE

D (R—PDSO-G8)
ExumpltzNEct):rg )La yout Sten(c"ilo toep%n)insls
— ~=—8x0,55
6x1,27
_7 l ! — 61,27
) ]
ﬂ’BB{F‘{ 8“*'50 EREEN T
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e BEEH
\__//
|
!
|
" Example
1 Non Soldermask Defined Pad Example
. Pad Geometry
i// (See Note C)
/-
/
/i
/ 1,95 \ Example
! / Solder Mask Opening
'\ /' (See Note E)
\ _><_0,07 !
\ All Around /
\, /
N /,
\\\\ P -
4211283-2/E 08/12

All linear dimensions are in millimeters.

A

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for alternate designs.

D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.

Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

NOTES:



MECHANICAL DATA

DBV (R—PDS0—G5)

PLASTIC SMALL—OUTLINE PACKAGE

0,50
0,95 —»‘ ’<-5x030 410,20 ®
5
|:| 0,22
f Pkt
i 175 300 v
145 2,60

Pin 1 I:I H H_

Index Area 1 3
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305
2,75
— 1,45 MAX

Seating Plane ¢

)
—

v
0,15 _T _T

N

4073253-4/N 12/14

NO TES: A

com

Al linear dimensions are in millimeters.

This drawing is subject to change without notice.

Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.15 per side.
Falls within JEDEC MO-178 Variation AA.



LAND PATTERN DATA

DBV (R—PDSO-G5)

PLASTIC SMALL OUTLINE

Example Board Layout

Stencil Openings
Based on a stencil thickness

of .127mm (.005inch).

h 1,90 *1

1
U 2,7
e .
,/ N\
/ N
A
\ | / L
N - 7 0,95
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e
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/ \

’/,r’Solder Mask Opening

1 \
i

! \

[ —————— Pad Geometry

0,07~ L //

\\ Al Around /’
L o
T 4209593-3/C 08/11
NOTES:  A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Customers should place a note on the circuit board fabrication drawing not to alter the center solder mask defined pad.
D. Publication IPC-7351 is recommended for alternate designs.

E. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should

contact their board assembly site for stencil design recommendations.

Example stencil design based on a 50% volumetric

metal load solder paste. Refer to IPC-7525 for other stencil recommendations.



MECHANICAL DATA

DGK (S—PDSO-GB8) PLASTIC SMALL—OUTLINE PACKAGE

= R
AHHE

0,23
0,13
310 505
290 475 l
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1 4
i “— %
2 '
E_D v Seating Plane j | 71 }1’
7'y X
L_ w _ ~__
1,10 MAX 005 [A]o,10

4073329/E 05/06

NOTES:  A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.15 per end.
b Body width does not include interlead flash. Interlead flash shall not exceed 0.50 per side.

E.  Falls within JEDEC MO-187 variation AA, except interlead flash.
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DGK (S—PDSO—G8)

PLASTIC SMALL OUTLINE PACKAGE

Example Board Layout
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(See Note D)
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4221236/A 11/13

NOTES:

A. Al linear dimensions are in millimeters.

B. This drawing is subject to change without notice.
C

D

Publication IPC—7351 is recommended for alternate designs.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should

contact their board assembly site for stencil design recommendations.
Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

Refer to IPC—7525 for other stencil recommendations.
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