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i3 TEXAS
INSTRUMENTS OPA348, OPA2348, OPA4348
ZHCSAC7H —-NOVEMBER 2001 -REVISED NOVEMBER 2016
OPAx348 1MHz. 45pA. CMOS L&
BHEBUK S
1 Rtk 3 #iM
o A% lg: 45pA (JLRUE) OPAX348 FFIJHK a4 +2 H FJE IK DI #E CMOS iz &
L N L k%, OPAX348 RFIAA 1IMHz ({47 &5 56 A
o FHJF. 2.1V F 5.5V A5pA YR, &M ToRA 2.1V 2 5.5V HHEAE
o HINMRE R 0.5pA WL A TG A
AN RS OPAX348 Z5I| B4 45pA [{IE A5 TR 0.5pA Kt
- 55| SC70

— 8 5|1 SOT-23

— 14 5|1 TSSOP
PRF5 1 58 ThFE R AT
GREEAE

— OPA348: 1

— OPA2348: 2

— OPA4348: 4

N YE
A B %

H it 2R

TH 25 1 2 2%

—& k% (CO) %
BRI E

VIN

Vin=0Vto5Vfor
0V to 5V output.

N ELHL, PRI AE M 25 8000 5 A HL At e BT A% S 55
RTIFE N A EAR IS

OPA348 X H/M 5 5]l SC70 (SOT). 5 5|l SOT-
23 (SOT) A1 8 5]l SO (SOIC) %%, OPA2348 K
8 5|l SOT-23 (SOT) &% i1 8 5|l SO (SOIC) &
%%, 1M OPA4348 KH 714 (Al 14 515 TSSOP
14 5|} SO (SOIC) e, fEAHHIFEIEE N —40°C
F +125°C ¥ il B a4t T vk R g 1

BHERO

i) ESE EE=I NN € 7Y 141 0)
SOIC (8) 4.90mm x 3.91mm
OPA348 SOT-23 (5) 2.90mm x 1.60mm
SC70 (5) 2.00mm x 1.25mm
SOIC (8) 4.90mm x 3.91mm
OPA2348 SOT-23 (8) 2.90mm x 1.63mm
VSSOP (8) 3.00mm x 3.00mm
SOIC (14) 8.65mm x 3.91mm

OPA4348
TSSOP (14) 5.00mm x 4.40mm

1) ﬁil]?% TRPTE AT IR, T2 B R R ) T VT ™ B

ADC #y\IXzh 2%

+5V

0.1 uF

A i

NOTE: A/D Input = 0 to Ve

8 |V+ 1| Veer
7
2 500£2 / ADS7822 Pl o | Seril
OPA348 12-Bit AID Dour s Interface
+ CS/SHDN ——0
3300 DFT GND| 4

RC network filters high frequency noise.
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Hx

L P e 1 8 AT UM s 16
2 TG e 1 8.1 LB e, 16
B BB e 1 8.2 HIURIH oo 18
4 BT EIDTE oo 2 O ETEEEW oot 21
5 BIBIEBRITIAE ..o 3 L0 F0 R oot 21
L S 6 TR — 21
R TR 5 N Vs 1 6 1020 AARB oo 21
6.2 ESD FTUEM oo 6 11 B AR I e 22
6.3 FEUEEITHME oot 6 111 B HF oo 22
6.4 PHEREIEE: OPA348 ... 7 112 SOREZEF oo 22
6.5 PPERLAZE: OPA2348 oo 7 11.3 BRI BRI oot 23
6.6 HMEAEEE: OPA4348 ... 7 114 FHIEEIE oo 23
B.7  HIAUFME o e 7 11.5  BEWCTREEFTIEE oo 23
8.8 T e e, 9 116 AR oottt 23
7 FEAH BB 12 117 BB i, 23
YR 12 118 FHUHHE S s 23
72 BRI oo, 12 1.9 R E B e 23
7.3 BEHE BT oo 12 12 MR SEEFTTITE R e 23

T4 BEFEINREREI oo 15

4 BT TR
P 2 BRI TR AT i 5 2 RTRA TR .

Changes from Revision G (March 2013) to Revision H

Page

- DRI ESD AUEM o HHE 0T A0, BOFTUREHN. SRS W AIRAISCH S0 . A WAL AR

B B s R A B LT R = TR RTTST 1
» Changed ¥ OPA348 DCK #3555 ) SOT K T SC70, LAVLEE RIS D oo 3
+  Deleted M XTI ABEME MR T F1ZGIHLIE T coovveeieee e 6
LI ¥ M c 0 g1 oY 1 < VT 7
o O T I AL AT T BN =BG BUEERTUAR oo 17
Changes from Revision F (October 2012) to Revision G Page
« Changed L T R B R T 8 2R T B 2 D T oot e e e e e e e e e e 6
Changes from Revision E (September 2012) to Revision F Page
I e o A o TSRS 1
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5 BIMEEMIIEE

OPA348 D $%

8 5/ soIC
fHAE
o
NC | 1 8 |NC
AN 2 7 |v+
+IN| 3 6 |OUT
V—E 5 |NC

OPA348 DCK $%

5 B|# SC70 ( #MZE R)

OPA348 DBV #%

5 B5IH sOT-23
HRE

5 |V+

our[1]
E%

Z' -IN

HE

+IN 1] [5] v+

o] D]

-IN[3] 4] ouT

SIBITHEE : OPA348

5|k
&R DBV DCK e L
(SOT-23) | (scro) | D (SOI0)

—IN 4 3 2 I f(RE)EA
+IN 3 1 3 I IF(REHE) @A
NC — — 1. 5.8 — REESNIMERIERE (TURE)
ouT 1 4 6 O Output
V- 2 2 4 — REEIR ( RIE)
V+ 5 5 7 — R (&S )
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OPA2348 D, DCN # DGK %
8 5B soIC, SOT # VSSOP
e

)
OUTA 8 | v+
-INA 7 |ouTB
+INA El -INB
V- E El +INB
SIBIThEE : OPA2348
5|
DCN DGK /0 Lz

B D (SOIC) | (soT-23) | (vSSOP)
—-IN A 2 2 2 I @A, BE A
-INB 6 6 6 I RAE®@mA | BiEB
+IN A 3 3 3 I FME@MA , BE A
+IN B 5 5 5 I FME@MA |, EE B
OUT A 1 1 1 o] W, BEA
OouUT B 7 7 7 o] W, BEB
V- 4 4 4 — fHER (&IE)
V+ 8 8 8 — EFBER (&S )
4 Copyright © 2001-2016, Texas Instruments Incorporated
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OPA4348 D # PW #%
14 5| SOIC # TSSOP

HE
OUTA | 1 E OuUT D
—-INA | 2 - — 13| -IND
A < H]
+INA | 3 + —EI +IN D
V+ IZ E' V-
+INB | 5 + — 10 INC
> T -
-INB | 6 H- —El -INC
ouTB| 7 E ouTC
SIBIThEE : OPA4348
5| B
PW 110 B8

B D (SOIC) (TSSOP)

—-IN A 2 I RAE@mA , BE A

-INB 6 I RAE@mA | BiEB

-INC 9 I &HE@mA  BEC

-IND 13 13 I &AE®mA , BED

+IN A I FME@MA , BE A

+IN B I FEME@MA |, EE B

+IN C 10 10 I FME#MA , BEC

+IN D 12 12 I FME#MA , BED

OUT A 0 W, BEA

OouUT B 0 W, BEB

ouTC 0 Wl BEC

OuUT D 14 14 0 Wl BED

V- 11 11 — fHERE (&IE)

V4 4 4 — EBHR (&S )

Copyright © 2001-2016, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/opa348?qgpn=opa348
http://www.ti.com.cn/product/cn/opa2348?qgpn=opa2348
http://www.ti.com.cn/product/cn/opa4348?qgpn=opa4348
http://www.ti.com.cn

OPA348, OPA2348, OPA4348
ZHCSACT7H —NOVEMBER 2001-REVISED NOVEMBER 2016

13 TEXAS
INSTRUMENTS

www.ti.com.cn

6 A

6.1 #“XHRAFMEE
EERBREESEANS (KRIESHHE ) O

B/ME BAE By
B EESJ,? @E;vs = (V+) = (V5) 75 v
EERAKT , aE® (V-)-0.5 (V+) + 0.5
7 EERAKT , BaR? 10 mA
whEse B
@B, 150
BE ITHERE , Ta —65 150 °C
WIERE | Tag —65 150

(1) BYXEFEENNDETRERKARR, KNEALTFREAENAERER TLRERENTREY. XERARNITEE, EXERMER

Fild BPLE PR A B9 S F TR ShRBIZ 1T H RO
(2 WARFARE-REHFZTRRT. N TRIETHETRRY 0.5V RAARFS  KTFHERBHI 10mA HEER,
(3) MHFEEE  SNHRNE—MHEAR.

6.2 ESD #iEE
& By
v S AR ER (HBM) , & ANSI/ESDA/JEDEC JS-001@) +2000 v
(ESD) G FBER (CDM) , B4 JEDEC 58 JESD22-C101@ +500

(1) JEDEC X#4 JEP155 #§H : 500V HBM B EEBFEAR# ESD BHEIRBE T T &%,
(2) JEDEC 3% JEP157 i : 250V CDM R EERSTE#R/HE ESD HFIRB T RE 4,

6.3 EBWET

30

EERBREBEBEANEG (BRFEZHHRE )

&/ME RAE By

BIREE 21 5.5 \%
HERESDE -40 125 °C
6 Copyright © 2001-2016, Texas Instruments Incorporated
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6.4 PHEEEE R : OPA348

OPA348
gz DBV (SOT-23) DCK (SC70) D (SOIC) By
5 5|k 5 5|k 8 5|
RoJa SEINERME 229 267 142 °C/W
Rojciop) SEESF (TRED ) A 99 81 90 °C/W
Ross SEBRRAME 55 55 83 °CIW
Vit ZLEMBRBRLESH 7.7 1.2 40 °C/W
Vi LEBRBRIRBESHK 54 54 82 °C/W
Rojchoy SEENE (KEH ) AME — — — °CIW
(1) BXESENFAETNESEER , B8 (KS4A IC HEHIER) (SPRAIS3).
6.5 PHMHEREEER  OPA2348
OPA2348
Mgz D (SOIC) DGK (VSSOP) DCN (SOT-23) By
8 5|k 8 5|k 8 5|
Rosa SBREMMA 134 191 147 °CIW
Rojciop) EEINT (TRED ) #AME 90 83 115 °C/W
Ross SR BERRMME 79 112 32 °CIW
VAL LEMSBHBLESH 30 18 38 °C/W
Vs SZEBRRFIESH 78 110 33 °C/W
Rojchoy EEIE (JEE ) M _ _ _ “CIW
(1) BEXERGEHNFAERNESEE , BSR (ES4H IC HEAER) (SPRAIS3).
6.6 HMMHEEEER  OPA4348
OPA4348
Erb =t A D (SOIC) PW (TSSOP) By
14 5| 14 5|H#
RoJa ZEINFRME 78 121 °C/W
Roscitop) ZEHNFT (AL ) & 35 49 °C/W
Ross S E BHERRAA 33 63 °C/W
T ZEMBRBESH 7 5.9 °C/W
ViB gz %%ﬁﬁﬁ%%& 33 62 °C/W
Rosc(bot) ZENT (KL ) B — — °CIW
(1) BRESNFRIENNESEER , BSH (EE4F IC HEAEF) (SPRAISI),
6.7 BSSFH
Vg =25V E55V, T, =25°C, R, = 100kQ ( HE#EE V/2) , Vour = V&2 ( BRIEZFHA )
B8 | WiRAFA R nBE BAE| 24
KiABE
Vg =5V, Veu = (V=) + 0.8V 1 5
Vos WAKXBBEE Vs =5V, Veu = (V-) + 0.8V, 6 mv
, Tao=-40°C £ 125°C
dVos/dT  MAXBABEES Ta =—40°C £ 125°C 4 pv/°eC
Vg =25V E 55V, Vey < (V+) - 1.7V 60 175
PSRR WAXRFABRESHRANKR Ta=—40°C & 125°C , Vg = 2.5V E 55V, - uvIv
Vew < (V+) - 1.7V
. [ER 0.2 UV
f=1kHz &t 134 dB
BABEEE
Vem HEBETE (V-)-0.2 (V+)+0.2 Vv

Copyright © 2001-2016, Texas Instruments Incorporated 7
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BS54 (continued)
Vg =25V E55V, Ty =25°C, R, = 100kQ ( EEE Vo/2 ) , Vour = V2 (RIS HHA )
B2 e S0 B/ME A BAE By
(V=) = 0.2V < Vgy < (V+) = 1.7V 70 82
(V=) <Vem < (V+) =17V, 66
CMRR Bt Tp=~40°C £ 125°C dB
Vg =55V, (V=) — 0.2V < Vgy < (V+) + 0.2V 60 71
Vs =5.5V, (V=) <Veou < (V4), 56
, To =-40°C £ 125°C
WARE LR
s MARBEBTR +0.5 £10 pA
los WMAKFER +0.5 +10 pA
WS
E5 10813 Q|| pF
i 103 6 Q|| pF
g
MABERSE Vem < (V4) —= 1.7V, = 0.1Hz £ 10Hz 10 UVpp
en MABRERERE Vem < (V4+) = 1.7V, f= 1kHz 35 nV/Hz
in RABRBREZRE Vew < (V4+) = 1.7V, f = 1kHz 4 fAMHZ
TR
0025V S5V % 108
Vg =5V, R = 100kQ ,
0.025V < Vg < 4.975V , 90
AoL FFR B E % , Ta =—40°C E 125°C &
?)/.5155?/\/4 \ZL < i).ksgév 90 98
Vg =5V, R =5kQ, 0.125V < Vo < 4.875V , g8
T =—40°C & 125°C
B
R, = 100kQ , Ao, > 94dB 18 25
R, = 100kQ , Ao, > 90dB , 25
FR T IR B R T = ~407C 2 1257 mv
R, =5kQ , Ao > 90dB 100 125
R, =5kQ , Ao > 88dB , 125
Ta = —40°C & 125°C
lsc SRR +10 mA
CLonp BHEARR BESRAH KM
SR BT
GBP HWAH IR C_ = 100pF MHz
SR EEx C_=100pF , G = +1 0.5 Vs
BIatE , 0.1% C_ = 100pF , Vg =5.5V, 2V Bk , G = +1
s BIatiE , 0.01% C_=100pF , Vg =5.5V, 2V ik , G = +1 M
i R & A R C, = 100pF , V\ x 82 > Vg 1.6 us
THD+N  BIEHAH + B gfflo?‘?'i 'l?(’,i; 55V, Vo = 3Vee , 0.0023%
iR
Vs MEBE 25 5.5 %
IHeBE 21 5.5 v
o AR (SIRAR ) lo=OmA ° O A
lo=0mA , To =-40°C % 125°C 75
8 MY © 2001-2016, Texas Instruments Incorporated
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6.8

SRRV

T, =25°C , R, = 100kQ &EEE Vg2 , B Vour = Vo/2 ( BRIES S5 ER )

140 S 0 100
N
120
Y 80
o 100 ™ 45 - ™
) N o N CMRR
c 80 N = ‘\\
© i > x 60 N
T | Gain[N < & N
o N @ N \’ 0
o 60 90 o = N
3 N ™\ ||Phase o o NN
= N o X 40 P \‘
Lt 40 N
5 N & N L 4
PSRR
8 20 ™ ~135 o N \‘_—
N 20 NG
0 A N /1
N N
-20 -180 0
0.1 1 10 100 1k 10k 100k 1M 10M 10 100 1k 10k 100k 1™ 10M
Frequency (Hz) Frequency (Hz)
1. FFER MR SR R R 2. PSRR # CMRR SR KX K
6 14
Vg=55V 0
N
5 \ )
- N \ g 120
£y Vg=5V c
5 3 2 100
S ®
2L E
3 g
o Vg=25V < 80
© N
1 N N
\\ N~ ]
\\~~_
0 = 60
1k 10k 100 k 1™ 10M 10 100 1k 10k 100k 1™ 10M
Frequency (Hz) Frequency (Hz)
3. BAMHBEESMERNXR 4. BESESHRHEBRR
65 13 25
) Vg =425V
ISC +125°C +25°C
< 55 [~ 0 & s 1 \‘\\?i\ e
2 N—— = 2 1 db
§ é Ug) 05 Sourcing Current\ \ \ /
S A 8 Q \ \
o 45 7 = 2 0 / ]
- < S
g %T: £ S 05 A
i o ¢l 3 VA VAN
=) o - . k t N
g 35 4 s 8 15 Sinking CurrenA/ /\ _40°C
P +25°C
+125°C
25 1 -25
2 25 3 35 4 4.5 5 5.5 0 5 10 15 20
Supply Voltage (V) Output Current (mA)
5. BARRNERERS LRBERNXR 6. itk BEIRIE S H AR ARXR

MR © 20012016, Texas Instruments Incorporated
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HAEE (ETR)

To=25°C , R, = 100kQ EEE Vg2 , B Vour = Vo/2 ( BRIES A )

www.ti.com.cn

100 130 T T
Ao R =100 kQ
o = 120
T 90 5 Ao, R =5kQ
5 2c 10 |—F— / o
_% V- <Vgy < (V+) - 1.7V ] GO \7&\
£ 80 | | —— = 8 100 | —T— 'l ——
2 R S —
o V- < Vg, < V+ &> I
g cM 8% g —~—
s 70 =
g g’.”') o e
E 8 g 80 / N
60 <) PSRR
8 ! a 70 /
50 60
-75 -50 -25 O 25 50 75 100 125 150 -75 -50 -25 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
7. HENH SRR KR 8. AR PSRR SiREEMKXFR
75 16 10k
/
65 14 2 1K )4
— | = 7
3 N se £ < v
= 55 12 € =
s ™~ L g $ 100 »
5 L— S 5 //
O 45 = 10 = o 7
= I 3 8 /
“8’ 25 <—7/ T~ 8 5 o 10 v
2 & =
3 2 £ /
25 6 1 é
P
15 4 0.1
-75 -50 -25 0 25 50 75 100 125 150 -75 -50 -25 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
9. BABERNEREREEERNXR 10. MARE () BRSRERMNRXR
20 25 - -
_ Typical production Typical production
18 - 1 PTOR distributi
distribution of —_ istribution of
s 16 —] packaged units. % 20 packaged units.
5 14 m 3
2 S 15
E‘ 12 5:
2 8 g 10
c 3
8 s 8
2 [ ] o
4 K 5
: - =
O T T T TT L 0 1 1 1 1 1
-6 5 4 3 -2 1 0 1 2 3 4 5 6 1 2 3 4 5 6 7 8 9 10 11 12
Offset Voltage (mV) Offset Voltage Drift (uV/°C)
11. RBBEFEDH 12. R BEEEBEETES

10 MY © 2001-2016, Texas Instruments Incorporated
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HMARM ETR)
T, =25°C, R, =100kQ E#EZE Vg2 , B Vour = Ve/2 ( BRIE S S\ BA )
60 T T T L7 60
G =-1VN, Reg = 100k A
S 50 / // 50
s \/ 0%
3 1/
Q 40 / / ~ 40 {
® i / S b
[ LT -
S 30 = // S 30 //
g G=+1 VIV, R_= 100 k |1 5 /]
2 gl Y > /
® 20 N // vai O 20 7
g e ///G = 1 VIV, Reg = 5 kO G = +5 VIV, Reg = 100 kQ A1
® 10 L 10 A
A P P
0 L1 __/ —
0
10 100 1k 10k 10 100 1k 10k
Load Capacitance (pF) Load Capacitance (pF)
13. MESEHERHBERMBXR 14 BT HEEARBARNXR
[
= 2 /
2 2 / \
: .| \
IS S
“ N \
l/ \
2us/div 10ps/div
G =+1VIV, R_=100kQ , C_ = 100pF G =+1VIV, R_=100kQ , C_ = 100pF
15. /ME S M BRI B 16. K155 M ERIm B
10k 1k 1.000
S
(]
It 2
’N\ —_ o
£ / -
< 1k > 100 2 : 0.100 7
2 /= 5| < /
Py R V < L
& 100 ey o > 10 § é 0.010 yi
6 3
s a o £
~1ll £ -
] i o
ke
10 1 0.001
1 10 100 1k 10k 100k 10 100 1k 10k 100k
Frequency (Hz) Frequency (Hz)
17. MABRANBERFMEZRESMERNRR 18. BiFRAE + BESMEEMAR

AR © 2001-2016, Texas Instruments Incorporated 11
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7 1F4H e
7.1 #R

OPAx348 RINZEHM AN ENIERIRTE , EATSHER RA. OPAx348 X% BEE BHRUARNEHNBMAMN
W, TXIEXRPBIRER.

7.2 HEEEHE

NCH Input
Stage
+
V+
+IN -
Folded ouT
: . Output
Bias Circuitry Cascode and Stage O
Gain Stage
O ? +
-IN 4)
V-
+
PCH Input
Stage

Copyright © 2016, Texas Instruments Incorporated

7.3 4t wEH

731 IEHE

OPAx348 RINEZHMARNIAELEBETBEN 2.5V £ 55V, AHEZTEARITTLEHNE. £33, BIR
BEEEANT 2.1V E 55V ZH, EFELREEANSH#HIT TR | XZE OPAx348 RIIK —TUIREINAE,
FRIEBEMEIGE —40°C E +125°C SEEMNER. ASHRTNEBNTHEEECEN/LFRERT, HBEEM 1B
PHERTHIFEERRENTLMEER(LNSHK.

12 MY © 2001-2016, Texas Instruments Incorporated
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B WA (ETR)
7.32 HEBETE

OPA348 RIIMMAHBEECEEBRAEM EEANAT BT 200mV. ¥ ENEEZH—MNEAMIAREZRN |
Bl— N NAEHWAZDNE—NP AEEZSNHEK, YMABESEEN (BEN (VH-12VISTEBRBEE
300mV ) B, N ABXER ; MYMARBEFALREE 300mV E KL (V+) — 1.4V BER , P AEXNTH. £
—NEENT (V+) — 1.4V B (V+) - 1.2V B/DNERXER , BANEITF. b 200mV ¥R XS (0 B 19 $Fr
) RS IZRRMEs +300mV. Eit , WHFRXE ( AINREITF ) ERE LAOTBENT (V+) - 1.7V Al
(V+)— 1.5V 28 , 8 LHBESE (V+) - 1.1V E (V+) — 0.9V, B3 200mV ##XEBRIETE5EZXEH
IZ{THL , PSRR. CMRR, XF®BE, BZEM THD ARERE R,

OFFSET VOLTAGE
vs FULL COMMON-MODE VOLTAGE RANGE

2
15

=~ 1

z

< 05 —

g [

]

= 0

- )

@ -05 S

S — T 1 |
-1

V- v+

-15

-2
-05 0 05 1 15 2 25 3 35 4 45 5 55
Common-Mode Voltage (V)

19. ERTHRBERXEHNTA

7.3.3 MEHWA

BMALETEM (V-) - 0.2V FEE| (V+) + 0.2V, BEEEEET , MAMLTREFENTE N, XN HEAMABEL
BRBEES 500mV, AFRAREBEENTFHRABABENHARRELER , BRTANEEM A EREMHR
i:c, EHMREEZHERARTRE , MRAABRIERE , MATESBEIBER , MEFTSFEEMRE ; ESH
& 20,

Vi ] G = +1VIV, Vg = +5V
) :

5V // l\\ :
AN I\
VOUT \ ;

1V/div

y N/

Nl

10us/div

20. OPA348 : m ABE X THRBENTHEMRE

AR © 2001-2016, Texas Instruments Incorporated 13
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B W (ETR)

EEBRT , MABERA 0.5pA. A, KAA (LEBEFEHE 500mV ML) JEELSBEZERBADREEA
SR, Bt , RT R ABRERBEERTEATMEEZN , o ARRBHENT 10mA LREE, TJEB@MAR
EEPEEERAEIILRRE] |, 201A 21 FiRo

loverLoaD
10 mA max
- =

VIN

Copyright © 2016, Texas Instruments Incorporated

21. EREBETBEIREENEMEARRRY

7.3.4 BEHED

RXAEEHBFREAEN AB XRELRZMNENME, ZMHREBEINEZEE v+ Mgz BE—BERN 5kQ
. M TFREMAR > 100kQ) , MHBEBEAUEBREHN 18mV SEERNES ., I TFHEEMERE (10kQ £
50kQ ) , wiHEEBERUAESRIFEH 100mV SEERNES , AitRGFSHHRER (F5HB6) .

7.35 AHEHREAREM

KABVIBREEN OPA348 MEIEERINEIE 250pF WAL, BB IEERAR[EIEATEAEN
BEh (BESHE 13), FEMNEREESRMGT , A ISHHBHRNEDLEEBRMESS (10Q £ 20Q) Rg BIF
WERAMAEBBIEESD , ME 22 FiR. WKBEESLERTEERVERY  BNRASEAREARNERME, ©
o, MR- NERMARHAKNEMEAR , ISER—N2ESS , ANEHE®RSIABER (do) iRZEHBEHUR /N
HiZIE, SIAMNIRESH®E RJYR, RIEEL , BEAUZBRIT,

Copyright © 2016, Texas Instruments Incorporated

22. BAESSEREEHN BREEBFIABTERARKD
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B W (ETR)

EREVEEREREED  ZERAS LNERENERIREHRMERCRAHEEERASRVHENVKRE  NMRERYK
HERRBNBEN, B EA/NMEBESE T RIREMRE, Flan , EWS) 500pF AT , FBEFEM 100kQ FBIKE
5kQ AILURE M 55% BRIEZE 13% (ESHRBE 13) ., A, ¥4EASHEESRMESRN , TRERBFREA—
MEEBAE (4pF E 6pF ) BEE Crg , WE 23 FiR, ZEBEBEIIMEBA C ( EFRBIEHASZNHE ABEMED
RIEBERHR (PCB) WEEBER ) WM , TEE DI,

7.4 BRHIThEEER

CFB
I
I
Re
RI
\ _
OPA348 Vour
C|N +

CL

+47T

Copyright © 2016, Texas Instruments Incorporated

23. HWERAMHARENED

OPAx348 BEE-TheelE | JEBREEXRT
2.1V (x1.05V) Bf T4, OPAx348 R AKBIREENRN 5.5V (+2.75V),
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8 MT—LRAF
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x
MNAMSKI E8 BoNEEFTET TI KEE , TI TEREABENTES, TI BF
;Eﬁﬁﬁiéﬂ#%%%ﬁﬂi?ﬂ@ﬁﬁo ERNRIEANRERITEEEREIN , UBERRE
Thge.

8.1 NMAEA

OPA348 AR —REHFE CMOS EEM AL , B IMHz BT R , HBEFRERNA 45pA, HMHERE
FHEINFE (2.1V E 55V ) BEFNART T , EMAREBELETEERRNEM ERAATET 200mV ,
B EZIRERNERMA 25mV SBE K.

OPA348 R%| BB BHRMNANEEREHURFENMANGE , TSI EANDSTEE. B 24 ERTXRAR
185 E B OPA348 My AR K. E1TH— M 100kQ REERES Vy/2 # 5V BHREBH, mAR—)
5Vpp IEERK. #HBEKXKAN 4.98Vepo

HIER 0.01uF PR BRI BIRSIMIZ =,

G=+1V/V,Vg=5

Output (Inverted on Scope) £

T/ N\ / \
s |/ \:/ \

\ /\ /
\ /5\ /

1 VI div
><]
T
><]
I

oV

20 ps / div

24. OPA348 B BiEHm A H

16 MY © 2001-2016, Texas Instruments Incorporated
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NAEER ETR)

8.1.1 EINEBFEIRET

OPA348 R Iz E M AT X IR 3) IR E BT (ADC) #1T T i1, OPA348 EE M A W LAZEH ADC #i
A%@%ﬂ?iﬂﬁ%ﬁ&)& ErESESIgR,

25 ERTRAEAEMEERIEZ ADS7822 K OPA348, ADS7822 E—FHXHA MSOP-8 HER
12 (UHHThFE R IRES, 5 OPA348 R EMEHE—EFERAR , ZAaESZTRAERNENE MAH. FiZE
EF , ADC IA LH RC ME T A TREFUEEBIEFESMBEREABR.

+5V

@]
0.1 uF 0.1 uF
s I 'l
8 |V+ 1| Vrer
7
DCLOCK |——O
- 500 Q /
ADS7822 6 Serial
OPA348 12-Bit AID Dour 5—0 Interface
Vin P CS/SHDN |——o0
3300 pF GND| 4
Viy=0Vto5V for T
0V to 5V output.
NOTE: A/D Input = 0 to Veer

RC network filters high frequency noise.
Copyright © 2016, Texas Instruments Incorporated

25. XARMEEEXREz) ADS7822 # OPA348

26 W T EEBESHERERERERS P ADS7822 #§ OPA2348, Z/NR . EEABRE RHEHERE
EZRNEZEENZEORBAENRATNESET ., ZHEHP Vs=2.7V E 5V, BSHEFRARE/NTF 250pA,

V+=427Vto 5V

T Passband 300 Hz to 3 kHz
3 R,
510 kQ
Ry R, YW
1.5kQ 1 MQ
Cy
C, 33 pF
1000 pF I I v
+
H Veer |1 8
7 DCLOCK
E|ectr(et D R, op,112234s +IN ADS7822 |6 Doyr Serial
Microphone 1 MQ 2 12-Bit A/D == Interface
+ _IN 5 CS/SHDN
pp— ppe— 3
- = - 4 |
NOTE: (1) Electret microphone Rs G =100 L
powered by R,. %20 KO — GND

Copyright © 2016, Texas Instruments Incorporated

B 26. ERBEHEEBEBERERSN OPA2348

AR © 2001-2016, Texas Instruments Incorporated 17


http://www.ti.com.cn/product/cn/opa348?qgpn=opa348
http://www.ti.com.cn/product/cn/opa2348?qgpn=opa2348
http://www.ti.com.cn/product/cn/opa4348?qgpn=opa4348
http://www.ti.com.cn
http://www.ti.com.cn/product/cn/ads7822

13 TEXAS
INSTRUMENTS
OPA348, OPA2348, OPA4348

ZHCSAC7H —_NOVEMBER 2001 -REVISED NOVEMBER 2016 www.ti.com.cn

8.2 HANH
27 ERTHAGHMATH OPA348 , EAAEST R HM AKEE KRS HTRE,

Re Re
l M AW
R OPA348 O Vour
M +
+
Vin - C,

Copyright © 2016, Texas Instruments Incorporated

27. BREBIRKER

PHX 1 ALK 2 ERTEBEBLFAENRITERSSRAREABNTRTHZBHXR,
1
Foas = 27R,C, (1)

Vour :(1+&)( 1 )
Vi Rs/\1 *+sR,C, @)

8.2.1 RITER

HEWIRBVESH , SEFTERVEFRARENESHHR, BYXNZRERNRE LN FERERKASR
g’glﬁ*ﬁﬁﬁ%tﬁiﬁ—ﬁ\ RC iEiK2s , 0 B 27 FFiR. MRFEERENTORAKFE , N AT LAEE AR R E &S BV IER

8.2.2 i#MRitHKE
ZEENIRITERSRBUATSH
« 10 V/V (20dB) K [E+E18 =%

o iRiH#E 15.9kHz M 159Hz SR T EH —3dB iR HY 2 AR 06 57 8. 3%
o BERIT , FRAKFIESE —40dB/T 1557 ( Sallen-Key JEiKE5 )

FRAUTRIHE :

« C;=0nF, 10nF. 1pF
« R;=1kQ

* Rg =10kQ

*  Rg=90kQ

18 MY © 2001-2016, Texas Instruments Incorporated
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HAENA ETR)

28 £/RT OPA348 Wt HEBEMMMEMEME , £ R, BF 1kQ EEEMNERT , MEERTF C, WE, &
THMAES (C, = 0) HITEMEENBERLT , -3dB AXH R OPA348 B8R RAMARERARE , A
f(—3dB) = UGBW/ACL , EEF ACL %lﬂ%iﬁé , UGBW §$$1ﬁigé%ﬁo @lﬂ: , El‘zﬂﬁiﬁé =10 E’}]%)RT , f(—SdB)
= 1MHz/10 =100kHz ; FZHE 28,

1 1

f = =
Bl —SREMEEE  XTERAEN CE C = 100F WERTF, ° 2tXRC 2rx1Px1P =
15.9kHz.

Ef—-SRETER , KTEREKR C,

1 1
f.= = -
#EC =1pF, © 2nXRC 27x1°x17°= 150Hz, ESHE 28,
8.2.3 RIAML
40
C,=0
% 20 ™ ™ \\\‘
N Cy =10 nF-J\
>8 0
; Cy=1pF é
©
O 20
-40
1 10 100 1k 10 k 100 k 1M

Frequency (Hz)

28. OPA348 #1825 5473 g B (Bl A < R

MREEFZHNERRE , WEESMUEIE RS, WTFHES , AIFEA Sallen-Key JEKES , B 29 FiR. A TIREB
BELER  BASMUAMEEETDVHIERBBILNES 10 BFHNERFR. TEFX—HENLSBHRAR[HIMMEE |
HMESBERSETREE TR, A, A TEABRERNEMERBEIEME EZN RC X2 B AN ,
Rk R =10 x R, M C, = C1/10 ; HSHA 29,

Rg Re
l M M
R, R, OPA348 —0 Vour
MW MW\ +
+
Vin —_— C,
= = .
I

I
Copyright © 2016, Texas Instruments Incorporated

29. X, K& Sallen-Key K
2R3, X 4 AKX 5 ERTEBELME, BER[EERBANENERSABRTLTRITHZBINRR,
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HAENA ETR)
1
2nVR,C,R,C,
Voure) - G(2nfc)2
Vine  s° + 2¢(2nf)s + (2nf.)’
_Re+Re
=%
ﬁﬁﬁ ATFigitE :

C,=10nF, C, =1nF
* Ry =1kQ , Ry=10kQ

fo=

+ Rg=10kQ

i RF:QOkQ

30 1&%Tﬁxﬁ7ﬁﬁ F1<C =L
fC=2nwlRCRC - 213 x 1% 1% x 17° =

ER-FERTR ,

Sallen-Key ERKEE=MMA : NF LE/

15.9kHz,

©)

“

®)

R M cCc &,

HERE KK RC ' E%Fﬂ%ﬁﬁﬁ;ﬁmﬂﬁ BRT , FF C K 100 & (M Cy = 1yF, C, =

0.1pF ) FEH= rf*,:ﬁrfé( 2WR1C1R202 2 1°x 1°x1*x 17 = 159Hz), BSHEE 30,
40
\HI \ BB
0nF, C,=1nF
R —1kQ R, =10 kQ
g 20 =
e N
5
3 0
> \
i Cy=1pF, C,=0.1 uFs”
3 oo | Rz Tk R, =10k0
AT
-40
1 10 100 1k 10k 100 k 1™

30. OPA348 M #%.

Frequency (Hz)

K& Sallen-Key 35718 25 557 2 0 57 8] £9 <

20

WX © 2001-2016, Texas Instruments Incorporated
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‘\ A
9 EJREW

OPAX348 M#IE THEEESEE R 2.1V | 5.5V ( +1.05V | +2.75V ) ; S HKHE —40°C E +125°C WBETE
. #E#HM AN ETHRIFEBERBENTLMAETILNSH.

CAUTION
BREBEET 5.5V AJREXI SR AP ER K AR ( BSRLEXNRAMEE K ) o

f 0.1puF EREBRR[ETHIRSIMMNL , UBINERFEFXSHEABRTREHERNIRE, BXREBDEHRN
BENESHAREE , BSHRBR.

10 %fF

10.1 #H/EIEm

NTRUABHNRESTHE  NEARTFH PCB HmANE , 845

o EEANBEIRSIHANER 2 RIEZEEWRKBHE (ESR) 0.1yF BEZRBAR K REVERERIEHHF. M
V+ Bl IR BN EZRERREATEBERR MANER.

- BRETVUBYENERNBFESIMMEERRBRRSEAEDERE, SREBRNRENEREM/ERRS
R, BTRERSERS,

o BRERNHFEGNELEEHTYERE  FENAIEEGER, NERNENNRFHRs 2 MEmR A2
*ﬂﬁggﬂéﬂiﬁﬂﬁﬁiz—o ZRE PCB HBERN-—ERZELTIMENEME. Bt VEARTBRMEE
EMI B °

« NEBEERFERS  AATLKNREZTEBRIMEHTL, MIRXEELTERESE  WBRELERREE

LEEMEXLEFTES.

AMAHNVENRESEERMN. WE 31 FiR , £ RF Ml RG BIERMEHMAATRARERNFLEER,

RugSEMmAEL, 1L AAELRBERPHRBBRNBL .

ZRERBEL AR RERDREENRF T, IFETEZRDHNLELEFE RS T=EMRER.

4% PCB Mz BN EBITEE , LIRBREMEE,

EMEBRERERFAREEESEABRIEPMEIMMETL, ERTEM PCB KEEREZR , & PCB

AHHT |, UEREBNSAREEHRFHES. XSHIEFT , BRGEE 85°C TMERMT 30 2 H# AN,

10.2 #wRETRHI

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

I
I
} N/C GND
I
I
I

Ground (GND) plane on another layer
Use low-ESR,

ceramic bypass
capacitor

Copyright © 2017, Texas Instruments Incorporated
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11 2RI SRS 7 Fr
11.1 23 Fr
11.1.1 FFRHE

11.1.1.1 TINA-TI™ (25t F#)

TINA™ & —ZK 8. Thetam K H B TR B EREF, WREFHET SPICE 512, TINA-TI™ 2 TINA 4R
—ARBRTNRERA, BT — RATCIEMA RSN, SRABRAE TN T — N ERAEE . TINA-TI Seftprf
1£4i1¢) SPICE B BSR4, DL HAR B ThRE .

TINA-TI 5] M Analog eLab Design Center (TSRS W IFHC) Rtk ik, EHepta T & a2
45 H P REE LA FO7 OE REE S . AU AR A0 A0 N I T AR FL 5 L R T I T, A €l 2 —
NI PESENTT T A,

X R R TINA B4E (1 DesignSoft™ £ {E) 8¢ TINA-TI #ft. M TINA-TI 3L
e R E AR TINA-TI B4

11.1.1.2 DIP &H#% EVM

DIP I&ACHE EVM T HIRMUE T — Bl xf /N AL R T W e 28 A EAT SR B T H I 1] B AR A 7 VRS T ARG TR TI
H%E: D Ei U (SOIC-8). PW (TSSOP-8). DGK (MSOP-8). DBV (SOT23-6. SOT23-5 fil SOT23-3) . DCK
(SC70-6 f1 SC70-5) £l DRL (SOT563-6). DIP i&Efc#s EVM 8 AT $ABC i 1A (6 FH Bk B 2 5 LA FL R A%

11.1.1.3 #EFHEK EVM

HHIZ EVM 2 — RFE 2 A BB, v B S M as a3 R0 g s B R R R 15 h o A B PP Al A e H B AR
Wit, AR PO S RO E . S 5 MEERIRTOLIER, AR ERT N — AR e B R, SR
PDIP. SOIC. MSOP. TSSOP fil SOT-23 #}%,

X AR SN A LR ﬁﬁFJé‘/ﬁQﬁTﬂsfﬁ*H%%ﬁﬁ: TI S BEAETT I IE AT FOK 2%
EVM I H35 JLANZ SFROR 8 28R

11.1.1.4 T EFEE#T

T kg FE R PR T 7 SR B T A ) ks B SE a0 &= vevt N LR ORISR T &, 1Rt T2 S
R AR B, PR Re. (B, SeBEENRI B ERAR (PCB) FLBK IR 3 I RIA RIAT LR . WRHE B DRk e IR b 51
BRREL TI ks ¥eit, 3151 hitp://www.ti.com.cn/ww/analog/precision-designs/ .

11.1.1.5 WEBENCH®JEW #8111 48

WEBENCH® & a5 13t iT 352 — 2 8. Thagam Kk B T ra IR IER 45 W 1 F2 )7 . 158 WEBENCH JEJ 2515
188, F PR E TS ERORES A T1 (RN RS S EAK RS AR T IR A R b e A B 2 veih 7 .
WEBENCH® #it 0 UA3E T M4 T RS WEBENCH® JEJ #3101t 8% . P midiz T a5 h i 5
X A PRDED: BRI T . AR B,

11.2 R

11.2.1 M=

ﬁﬂ% OPAXx348 i, #ilZ# FHHIK R . Fra X e so#n] Ak www.ti.com b F#E (BRAESG WD
(e R A W LB AE AT #8 ) (SLAUSLL).,

o (FHURIT R Fas A7) (TIDU399).

s (TPS61040 %4 #5111 ) (SLVAOOS).

o (BHCKAHFERE ) (SBOADS4).

22 AL © 2001-2016, Texas Instruments Incorporated
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CRYSCRE (B2 R T)

o (BHILK I HEBEIEET) (SBOA0S9).
o (KAL) (SBOAD67).

11.3 WO E R A
ZHZYCCHBURTIE N, 5 FHE Tl.com.en ER#RE™m SO, miili A BRI (Alert me) FEM S, RITT4
JE e R S S A . A RE NG S, R R OB SO R RS BT T s e sk

11.4 HHREER

@é FIH T YRV R B . N OFRHEORSORS . SCRRAIAEIX BER . RN LR H T R m S it bR U 7]

x 1 MHEER
s 7 BSOS BEH 53X AR T BRI A
OPA348 i B A i B A i B A i B A i
OPA2348 i B A i B A i B A i B A i B
OPA4348 i B A i B A i B A i B A i B

11.5 BBCCR B HTE A

SHRWCOH EERE S, 15 SHTE Tl.com.cn L&A kS alif B i e AT, RIVAT4 o™
a5 SR . AR S E(E S, I EE T BT SR R E BT P il k.

11.6 HXEIE

THEEREEME T HXBRNIEE, EENARNTHEN P EERBEEREM, XERNEIHATHER TI BERAE ,

HEAFT—ERBRTINND ; B TIH (ERAEXF .

TIE2E™ L& X TI W IEIX TP (E2E) # X, it X612 B MWETR#E TR 2B HE. £
e2e.ticom F |, BOULZFRE, 2EAD, HEERHERTIEM—EFHEIERRE,
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TINA, DesignSoft are trademarks of DesignSoft, Inc.

All other trademarks are the property of their respective owners.
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Tem Op Temp (°C Device Markin Samples
ge lyp g g p p p g p
@ Drawing Qty @ Ball material ® (415)
(6)
OPA2348AID ACTIVE SoIC D 75 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 OPA
2348A
OPA2348AIDCNR ACTIVE SOT-23 DCN 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 B48
OPA2348AIDCNRG4 ACTIVE SOT-23 DCN 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 B48
OPA2348AIDCNT ACTIVE SOT-23 DCN 250 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 B48
OPA2348AIDCNTG4 ACTIVE SOT-23 DCN 250 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 B48
OPA2348AIDG4 ACTIVE SoIC D 75 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 OPA
2348A
OPA2348AIDGK ACTIVE VSSOP DGK 80 ROHS & Green NIPDAUAG Level-2-260C-1 YEAR  -40to 125 ouTQ
OPA2348AIDGKR ACTIVE VSSOP DGK 2500 RoHS & Green NIPDAU | SN Level-2-260C-1 YEAR  -40to 125 ouTQ
| NIPDAUAG
OPA2348AIDR ACTIVE SoIC D 2500 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 OPA
2348A
OPA2348AIDRG4 ACTIVE SoIC D 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 OPA
2348A
OPA348AID ACTIVE SolIC D 75 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 OPA
348A
OPA348AIDBVR ACTIVE SOT-23 DBV 3000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 A48
OPA348AIDBVRG4 ACTIVE SOT-23 DBV 3000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 A48
OPA348AIDBVT ACTIVE SOT-23 DBV 250 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 A48
OPA348AIDBVTG4 ACTIVE SOT-23 DBV 250 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 A48
OPA348AIDCKR ACTIVE SC70 DCK 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 S48
OPA348AIDCKRG4 ACTIVE SC70 DCK 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 S48
OPA348AIDCKT ACTIVE SC70 DCK 250 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 S48
OPA348AIDCKTG4 ACTIVE SC70 DCK 250 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 S48
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
(1) Drawing Qty %) Ball material ©) (4/5)
(6)
OPA348AIDR ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA
348A
OPA4348AID ACTIVE SOIC D 14 50 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA4348A
OPA4348AIDR ACTIVE SOIC D 14 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA4348A
OPA4348AIPWR ACTIVE TSSOP PW 14 2500 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 OPA
4348A
OPA4348AIPWRG4 ACTIVE TSSOP PW 14 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA
4348A
OPA4348AIPWT ACTIVE TSSOP PW 14 250 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA
4348A
OPA4348AIPWTG4 ACTIVE TSSOP PW 14 250 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA
4348A

® 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. TI 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.
® 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.
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® | ead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer: The information provided on this page represents Tl'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 OPA2348, OPA348, OPA4348 :

o Automotive : OPA2348-Q1, OPA348-Q1, OPA4348-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
olo o ol o © ¢ T
& © o|( sBo W
Rl |
L & Diameter ' '
Cavity +| A0 |+
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
| [ 1
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O O O Sprocket Holes
| |
T T
ti @) | @ )
—— g T
Q3 1 Q4 Q3 | User Direction of Feed
| w. A |
T T
=
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins | SPQ Reel Reel AO BO KO P1 W Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
OPA2348AIDCNR SOT-23| DCN 8 3000 179.0 8.4 3.2 3.2 14 4.0 8.0 Q3
OPA2348AIDCNT SOT-23 | DCN 8 250 179.0 8.4 3.2 3.2 14 4.0 8.0 Q3
OPA2348AIDGKR VSSOP DGK 8 2500 330.0 12.4 5.3 34 1.4 8.0 12.0 Q1
OPA2348AIDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA348AIDBVR SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
OPA348AIDBVR SOT-23 DBV 5 3000 178.0 9.0 3.3 3.2 14 4.0 8.0 Q3
OPA348AIDBVT SOT-23 DBV 5 250 178.0 9.0 3.23 | 3.17 | 1.37 4.0 8.0 Q3
OPA348AIDBVT SOT-23 DBV 5 250 179.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
OPA348AIDCKR SC70 DCK 5 3000 179.0 8.4 2.2 25 12 4.0 8.0 Q3
OPA348AIDCKT SC70 DCK 5 250 179.0 8.4 2.2 25 1.2 4.0 8.0 Q3
OPA348AIDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA4348AIDR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
OPA4348AIPWR TSSOP PW 14 2500 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
OPA4348AIPWT TSSOP PW 14 250 180.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

OPA2348AIDCNR SOT-23 DCN 8 3000 200.0 183.0 25.0
OPA2348AIDCNT SOT-23 DCN 8 250 200.0 183.0 25.0
OPA2348AIDGKR VSSOP DGK 8 2500 356.0 356.0 35.0
OPA2348AIDR SOIC D 8 2500 356.0 356.0 35.0
OPA348AIDBVR SOT-23 DBV 5 3000 213.0 191.0 35.0
OPA348AIDBVR SOT-23 DBV 5 3000 180.0 180.0 18.0
OPA348AIDBVT SOT-23 DBV 5 250 445.0 220.0 345.0
OPA348AIDBVT SOT-23 DBV 5 250 195.0 200.0 45.0
OPA348AIDCKR SC70 DCK 5 3000 200.0 183.0 25.0
OPA348AIDCKT SC70 DCK 5 250 200.0 183.0 25.0
OPA348AIDR SolIC D 8 2500 356.0 356.0 35.0
OPA4348AIDR SOIC D 14 2500 356.0 356.0 35.0
OPA4348AIPWR TSSOP PW 14 2500 356.0 356.0 35.0
OPA4348AIPWT TSSOP PW 14 250 210.0 185.0 35.0
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TUBE

T - Tube
height L - Tubelength

< n < n
« Lt < Lt

*
w-Tube| I U U L
> width %%
; v

— B - Alignment groove width

\ 4

*All dimensions are nominal

Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
OPA2348AID D SoIC 8 75 506.6 8 3940 4.32
OPA2348AIDG4 D SoIC 8 75 506.6 8 3940 4.32
OPA2348AIDGK DGK VSSOP 8 80 330 6.55 500 2.88
OPA348AID D SoIC 8 75 506.6 8 3940 4.32
OPA4348AID D SoIC 14 50 506.6 8 3940 4.32
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MECHANICAL DATA

DCN (R—PDSO-G8) PLASTIC SMALL—QUTLINE PACKAGE (DIE DOWN)

3,00

2,80

H
e ﬁa g *
ndex Area . Gauge Plane
wld Az ]

795)

X
iy

x ST
1,15 _

Seetmg Plane O _/

4202106/D 11/2009

NOTES:  A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.

C. Package outline exclusive of metal burr & dambar protrusion /intrusion.
D. Package outline inclusive of solder plating.

E. A visual index feature must be located within the Pin 1 index area.

F
G

Falls within JEDEC MO-178 Variation BA.
Body dimensions do not include flash or protrusion. Mold flash and protrusion shall not exceed 0.25 per side.
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LAND PATTERN DATA

DCN (R—PDSO-GB8) PLASTIC SMALL—OUTLINE PACKAGE (DIE DOWN)
Example Board Layout Example Stencil Design
0.125mm Stencil Thickness
(Note D)
¢ ¢

6x(0,65) ——| |<— 6x(0,65) _.| |__

T T T

"1
"1

| |
->—'r———————!'— (1,1)fTYP. + - -—i————————l'—

|

I

| 44(0,325) (o’[,; | = 4x(0,325)

Example
Non—Solder Mask Defined Pad

— |——(0,1)TYP.

Example
Solder Mask Opening

(Note E)

Pad Geometry

oo —1
All Around (0,45)

TYP,

4211034/C  07/13

NOTES: A. All linear dimensions are in millimeters.

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.

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

DBVOOO5A SOT-23 - 1.45 mm max height
SMALL OUTLINE TRANSISTOR
3.0
2.6
(D loafc— =
PIN 1 izg E 4—‘
INDEX AREAj N

GAGE PLANE

f

(1

|
|
|

4
\
L NOTE 5

8

0: TYP&/A+ L—'

0.6
0.3

TYP

SEATING PLANE

1.45
0.90

ALTERNATIVE PACKAGE SINGULATION VIEW

4214839/J 02/2024

NOTES:

AOWN =

)]

per ASME Y14.5M.

exceed 0.25 mm per side.

. This drawing is subject to change without notice.
. Refernce JEDEC MO-178.
. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not

. Support pin may differ or may not be present.

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
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EXAMPLE BOARD LAYOUT
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

—= BX(11) =

f

5X (0.6)

f
T

2X (0.95)

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

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

EXPOSED METAL

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

SOLDER MASK DETAILS

4214839/J 02/2024

NOTES: (continued)

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

SMALL OUTLINE TRANSISTOR

PKG
—= BX(L1) = ¢

1 1l % | |
5
oo
ﬁ [ I
— ‘ L SYMM
[ Tt

‘ |
T
L7(2-5)4’

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

(RO.05) TYP

4214839/J 02/2024

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
SOT - 1.1 max height

DCKOOO5A

SMALL OUTLINE TRANSISTOR

-

N
o]
©
i
(@]

f

PIN 1 : = L1MAX
INDEX AREA

]

[ 1
| —

tEUL

0.1
0.0 TYP
NOTE 5
0.22
GAGE PLANE
\[ 0.08 TYP

g TF/L»— 020 vp \ T

> TYP
0 0.26 SEATING PLANE

4214834/D 07/2023

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. Refernce JEDEC MO-203.

4. Support pin may differ or may not be present.

5. Lead width does not comply with JEDEC.
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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/D 07/2023

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
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/D 07/2023

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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MECHANICAL DATA

D (R—PDSO—G14)

PLASTIC SMALL QUTLINE

0.344 (8,75)
‘ 0.337 (8,55)
@
14 W 8
0.244 (6,20)
0.228 (5,80)
i < - - T 0157 (4,00)
\ 0.150 (3,80) A
| |
sl R s R
1 7
Pin 1 0.020 (0,51)
Index Area 0.050 (1,27) m
[-6-]0.010 (0,25) @]
/ \ A\ \
v R v \ J \ ; / k
0.010 ( \ e
— 0.069 (1,75) Max 0.004 (0.10) 004
0010 (0.25) / ﬁ
0.005 (0,15)1 )/
/ | \
. 1 ‘ //\ | []0.004 (0,10)
Gauge Plane - !
%D — x Seating Plane
0.010 (0,25) 0-8" N L7
~_| . __—
0.050 (1,27)
0.016 (0,40)
4040047-5/M  06/11

NOTES: All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

not exceed 0.006 (0,15) each side.
Body width does not include interlead flash.
Reference JEDEC MS—012 variation AB.

.

Body length does not include mold flash, protrusions, or gate burrs.

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0.017 (0,43) each side.
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LAND PATTERN DATA

D (R—PDSO—G14)

PLASTIC SMALL OUTLINE

Sten(cil Openings

ExampItENIz(tJ;Jrg)Layout Note D
——  ~—12x1,27 —= =—14x0,55
‘ ‘ ‘ — 12427
AN NEEN 14%1 50 AN
uuguuy * oottt r
5,40 5,40
TN,
monnnon \ NAn A AAn \
\uauudn U0ttt otd
\“//
Example

Non Soldermask Defined Pad

Example
Pad Geometry
(See Note C)

.'/ \ Example
.‘ * / Solder Mask Opening
' ' (See Note E)
\ =007 /
\ All Around /

\. /

\\ /,
. -
N~ - —
4211283-3/E 08/12
NOTES:  A. All linear dimensions are in millimeters.

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

PW (R—PDSO—G14)

PLASTIC SMALL OUTLINE

omg o -
— 075
4§ 0,50
| | = |
vy L i Seating Plane # J_\ /_L
0,15 N
L 1,20 MAX 00E O,WO

4040064-3/G 02/

NOTES: A
B.

E.

Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.
This drawing is subject to change without notice.

Body length does not include mold flash, protrusions, or gate burrs.
not exceed 0,15 each side.

Body width does not include interlead flash.

Falls within JEDEC MO-183

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0,25 each side.
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LAND PATTERN DATA

PW (R—PDSO-G14) PLASTIC SMALL OUTLINE

Stencil Openings
(Note D)

Example Board Layout
(Note C)

|<—1 2x0,65

By s

5,60

(hnanng

/
/
/
j

e =— 140,30
; ——| [=—12x0,65

A
Jouutt

_—l
1
5,60

ittt

Example

Non Soldermask Defined Pad Example
Pad Geometry
"/// (See Note C)
/

Example
Solder Mask Opening
(See Note E)

‘ —l~—10,07 /

4211284-2/G 08/15

All linear dimensions are in millimeters.

Customers should

NOTES: A
B. This drawing is subject to change without notice.
C. Publication IPC—7351 is recommended for dlternate designs.
D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.
E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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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
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

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

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

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

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

SOLDER MASK DETAILS

4214825/C 02/2019

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

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

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

4214825/C 02/2019

NOTES: (continued)

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

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

DGK (S—PDSO-G8) PLASTIC SMALL—OUTLINE PACKAGE

r ﬂﬂgz
8 5

,HHHHT OZ

0,13
310 505
2,90 4,75 i

[@N]

LiLlil:

[ ]
jM_D—i Seating Plane ¢ J_\ ) m
— 1,10 MAX 875% AT [&]o.10 AT

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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LAND PATTERN DATA

DGK (S—PDSO-G8) PLASTIC SMALL OUTLINE PACKAGE
Example Board Layout Example Stencil Openings
Based on a stencil thickness
of .127mm (.005inch).
(See Note D)
|—-—|—(O,65)TYP. 8X(0,45) _—| |<_ |———|—(O,65}TYP.
_4_
5|—-——— - 8X(1,45) —— [
4
PEG (4,4) PEG (4,4)
(! o
/I 7 PKG PKG
: ¢ ¢
/I Example
b Non Soldermask Defined Pad
/ /// - Example '
N ERE
! (1,45) || \
\ * \:\F(’ad Geometrgl
! See Note C
Y - (0,05)
\ | All Around ///
N /
N -
S—-- 4221236/A 11/13

All linear dimensions are in millimeters.

This drawing is subject to change without notice.

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. Refer to IPC—7525 for other stencil recommendations.
E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

NOTES:
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