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m TEAE BRI, SRS 28— A SR 3 BN E T S AR, AR MOS [T IS 32/ R4 475

BENATHE R

RGO AT BE E, ES A SR AR R A E 3R TN 5%, 503 U7 Ml www.ti.com _E B854 7 i S0

PN R e =R

=l L:<K 2
HJRHE: V- & V+ 7.5 Vv
ESMNRT, BE® (V-)-0.5 & (V+)+0.5 v
BEMNGT, BR® 10 mA
g o
TARIREE -65 % +150 °C
iR -65 % +150 °C
25 150 °C
IR (R, 10s) 300 °C

(1) B IXERUEE R W REE BOR AR . I b T R AR AUE 1 0 T BRI & M St X RN BUE(H . 7EX e

I TR LE P bR ] (9 2 1 T B DD BEB AT IF A

(2) NIRRT P L. BRI IR 0.5V KIS T TR Z IR I/ 10mA siE H A,

(3) MBgEEIEM, BRI DHOKE

I © 20012013, 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
http://www.ti.com

13 TEXAS
INSTRUMENTS

www.ti.com.cn

OPA348
OPA2348
OPA4348

ZHCSAC7G —NOVEMBER 2001-REVISED MARCH 2013

B ERME: Vg=2.5V £ 5.5V
Bk N A E IR E TG E E BRI, T,=-40°C & +125°C.

fE To=+25°C I, R, =100kQ #i#E#HEZE Vo2 I H Vour=Vs/2, BAERMNEM,

OPA348, OPA2348, OPA4348
2 TR & R/ ME HAUE S IN - X0
f#s B
N Vos V=5V, Vey=(V-)+0.8V 1 5 mv
TEIR FETE Y 6 mv
% dVos/dT 4 uv/eC
SHERFER Ew/"?éms@% Vg=2.5V % 55V, Vcy<(V+)-1.7V 60 175 v
ERETE N Vg=2.5V & 5.5V, Vceu<(V+)-1.7V 300 uvIv
WIESE, HR 0.2 uvIv
f=1kHz 134 dB
N HUETEE
FLR R Vem (V-)-0.2 (V+)+0.2 Y
FEAsE S L CMRR (V-)-0.2V<Vey<(V+)-1.7V 70 82 dB
EREEENA (V-)<Veu<(V+)-1.7V 66 dB
Vs=5.5V, (V-)-0.2V<Vey<(V+)+0.2V 60 71 dB
TERETEE N A Vs=5.5V, (V-)<Veu<(V+) 56 dB
LIPN TN REER
i\ B P Ig 10.5 £10 pA
RS B los +0.5 £10 pA
LIPNEEEA
E=Z0 1083 Q|| pF
i 1016 Q|| pF
g 7 Veu<(V+)-1.7V
HNHERES, f=0.1Hz & 10Hz 10 HVpp
TN, f=1kHz en 35 nVv/Hz
NI, f=1kHz in 4 fA/HZ
TP
FEFR L 1Y 2 AoL V&Z?é{,ﬁ,fffg?;\} 94 108 dB
SRS . o
Vs=5V, R =5kQ, 0.125V <V<4.875V 90 98 dB
TERETEE N A Vg=5V, R, =5kQ, 0.125V <V<4.875V 88 dB
Lgi]
FE HL ST F B 43 R =100kQ, A >94dB 18 25 mv
TEREEE NN R =100kQ, Ag >90dB 25 mv
R.=5kQ, Ao >90dB 100 125 mv
TERETEE N A R.=5kQ, Ao >88dB 125 mv
J % LI lsc +10 mA
HLZE 5 BR BN Cuoap AL

JRAL © 2001-2013, Texas Instruments Incorporated
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BASARME: Ve=2.5V £ 5.5V (3 T R)

Bk N HAEAUEIRE VR EBRIE, TA=-40°C £ +125°C.
fE To=+25°C I, R, =100kQ #i#E#HEZE Vo2 I H Vour=Vs/2, BAERMNEM,

OPA348, OPA2348, OPA4348
2 TR R/ ME HAUE S IN - X0
AR 8 C,=100pF
i T8I 26 7 GBP 1 MHZ
e SR G=+1 0.5 Vips
RUERA, 0.1% ts Vs=5.5V, 2V ik, G=+1 5 us
FaEhtlal, 0.01% Vg=5.5V, 2V ik, G=+1 7 us
TR S B (] Vin % 3 > Vg 1.6 us
S IR LA T THD+N Vg=5.5V, Vo=38Vpp, G=+1, f=1kHz 0.0023 %
iV
i€ R E Vs 25 5.5 \%
B/ NEATHE 21%55 \Y
R BB g 10=0 45 65 HA
TEREVEENA 75 PA
LT
AT -40 +125 °C
BATIRE -65 +150 °C
A7 I -65 +150 °C
FARH 63
SOT23-5 il 3% 200 °C/W
SOT23-8 K lliked) ¢ 150 °C/W
MSOP-8 il Il 44 3¢ 150 °C/W
SO-8FK Ml % 150 °C/W
SO-14 FIHMi%E R 444 100 °CIW
TSSOP-14 K34 100 °CIW
SC70-5 LMl %¢ 250 °C/IW
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£ - — 1
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PSRR N
S 20 ™ -135 * M N
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0 N N /1
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-20 -180 0
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1. 2.
K B SR ] 5 R I 5 B SR A R R
6 V= 140
s =5.5V
N
5 \ \
-~ \ \ 2 120
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z 4 S
) ©
© ®
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s ®
5 N E
g2 £ N
¢ Vg = 2.5V \ 2 80
\ o N
1 \\ N
N ]
0 [Tt 60
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Frequency (Hz) Frequency (Hz)
& 3. 4.
AR B ~ e
o 55 v Y B s AR 5K 2R 1 EPNG V] FESE M AET PSS
25
) Vg = +2.5V
Isc +125°C  |4+25°C
= 55 |_> 10 g g 1.5 \\ 7\\4 —40°C
z ~ E 2 N (
= = @ 1 ¥
6 é </§> 05 Sourcing Current\ \ \ /
S 4 / ; 9 e o \ A\
2 %i: g % s [ £
8 ¢ 3 VA VAN
3 la 5 g 1z
35 4 5 3 15 Sinking Current// /\ _40°C
i _— +25°C
+125°C
25 1 25 =
2 2.5 3 3.5 4 4.5 5 55 0 5 10 15 20
Supply Voltage (V) Output Current (mA)

& 5. Kl 6.
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BAVERSE: (B R)
TA=+25°C i}, R.=100kQ #ii&E#%E Vo2 I H Vigu=Vs/2, BRIERIMNEH.
100 S 518 A 2k R FFERHEAE A PSRR SR E A% 5K
130
T T
Aoy, Ry = 100kQ
o 5 120
S 9 =) VP Aol R, = 5kQ
c o —
S V=< Vgy < (V+) = 1.7V £g 10 — \7&
15} e = —_—
4 \ \ K ——
] V=< Vey <V+ 8 > I e
o 92 90
= 70 g
z 2% .
60 o) / PSRR
38 ! T 70 /
50 60
-75 -50 -25 0 25 50 75 100 125 150 -75 -50 -25 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
K 7. & 8.
AR I S
SR FER K & WMANRE () MR SEERKK R
75 16 10k
65 4 - " //
— | — ya
3 sc £ < 7
= 55 12 ¢ =
o N 1 £ 8 100 ,
5 |_— 3 £ 7
(&) 3 7
O 45 — 10 = o 7
€ | 3 4]
§ s <_%/ \ . :‘:; % 10 /,/
Q = 5
3 — 2 E 7
25 6 1 7
7
15 4 0.1
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Temperature (°C) Temperature (°C)
& 9. & 10.
¥ o IR &
W B = 43 AT - ki
20
. . Typical production
— Typical production e
18 —]
distribution of S a‘ig”zztfr:‘nzf
;\? 16 — packaged units. b p 9 .
o 14 — 8
£ 12 5 15
g <
g 10 — — ) —
S g 2 10
c s
S 6 e
(] ] m =4
[ ] &J 5
: In==
0 L L L T T T 0 ! ! ! I I
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HAEME (B IN)
TA=+25°C i}, R.=100kQ #ii&E#%E Vo2 I H Vigu=Vs/2, BRIERIMNEH.
ME S - SO
H5HyuARPLR RS A BEARRR
60 T T T LA 60
= —1V/V, Reg = 100kQ | V1 )
/ A
o 50 / /' 50
& > VY
3 P4
S 40 / A/ —~ 40 q
@ L / S
[ L < //
[} ’,4’ —
S w0 =] // 4 2 30 pa
T q g
g G = +1VIV, R, = 100kQ)| | / 5 1
2 // Y > /
@ 20 N | N © 20 v
= /
g AT |6 =1V, Reg = 5k G = +5VIV, Reg = 100k A
» 10 e A 10 i
’,r / //
T / L—T
0 == 0 il
10 100 1k 10k 10 100 1k 10k
Load Capacitance (pF) Load Capacitance (pF)
& 13. A 14.
/MBS W BRI B KA 5B B BL
(G=+1V/V, R, =100kQ, C =100pF) (G=+1VIV, R, =100kQ, C,=100pF)
[
= 2 /
3 S / \
: : / \
I =]
“ T \
l/ \
2s/div 10s/div
A 15. A 16.
0\ LA PR I8 7 RAEBURE + B
ARG % B S e (A O & PSS
10k 1k 1.000
S
2
— —_ [e}
g / EN-
s 1k = 100 z c 0.100 7
3 /- P a
s g Wil 2 2
® B / < Q
8 100 ey o A 10 é é 0.010 /
6 =}
= 7 (@] s
~ - ]‘:“ //
= = ..‘_3 ‘/
s y
10 1 0.001
1 10 100 1k 10k 100k 10 100 1k 10k 100k
Frequency (Hz) Frequency (Hz)
17. 18.
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MA1E B
A H R Y5

OPA348 R Fia Hs ok as A s fe e I HARF & &
Tz IE AR

N SEEIE NI EhATEE, OPA348 R AT HLEIHN
g NN HE ) B SE AR I SR AR e . T 198K TR
FH B 48 25 T B 1 OPA348 s NS e . 1847
HH— Vo/2 $ERE T —/> 100kQ 713/ +5V B R
e, BN BVpplE T2k, Mt B KZA
4.98Vpp.

AE R 0.01uF P e i 75 o K H I 51 B 553

G = +1VIV, Vg = +5V

Output (Inverted on Scope) f

/ N/ N\
/ \/ \

5V

1V/div
><]
>
><]
N

\ /\ /
o1\ /5\ /

K 19. OPA348 a3 H M N

R (VN

OPA348 7F +2.5V £ +5.5V Vil 5%e & & AR BRI
ZI TR, AR, FRYEHRERERE AT 2.0V &
+5.5V. ZHLH T BIEVE RN - OPA348 R 41[14%F
. BbAh, FTEE IR E AT -40°C £
+125°C 2 i), sbr b, fEEATAEREEEAN, K£
Boa T AR BETAE B R R RIR AR LR
ZHE R R

OPA348 Z 1| 1) N LA R B9 e 2 fii i L |
200mV [ B SetERE R — AN AN —
A5 P IEIEZE X B N BB RN Z 0. N JEIE
X} T AR TE RN B R A R, 8 LR HL R
(V+)-1.2V % 300mV, ifi P 3#IE X & 6HE T G IR
300mV Z K&y (V+)-1.4V [H AT IF. B —AhE
BelX 4k, BEHENT (V4)-1.4V £ (V4H)-1.2V Z[[], fEX
X E A PEAITEFT I ST REE, XA SR
7EE 207911 200mV 4 X 3 AR AT Ry IA

+300mV. [Fik, A X (AR 1R
i ERTEEA T (V4)-1.7V & (V4)-1.5V ZIf], 1E &b
ERTEREEE (V4)-1.1V £ (V+)-0.9V Zfi], {fEiXA
200mV XK, FIXF T XA XA S E

17, PSRR, CMRR, fw#H %k, mfZEZEM THD
ARk .

OFFSET VOLTAGE
vs FULL COMMON-MODE VOLTAGE RANGE
2
15
— 1
£
= 05 S
(]
g (]
= 0
2 )
T 05 S
T
-1
V- V+
-15

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

K 20. iR T SRR KRB AT IR

I © 20012013, 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

13 TEXAS
INSTRUMENTS

www.ti.com.cn

OPA348
OPA2348
OPA4348

ZHCSAC7G —NOVEMBER 2001-REVISED MARCH 2013

IEL7R TN

ENSEESE R (V-)-0.2V T EE (V4+)+0.2V. ESZH]
IEHIEAT, FNSAZ R FIFEIX AT N . Zaxd ik
N LR B HLE H R = 500mV. K T AR FEE
e/NF IR KE BRI N BT, HEA SRz
HOKHs . SHEREEEHEBOREAR, WA E
JEAZENRE,  HNTETCHAL S S L T A AT RETE FLJR
2z b, i 219 R .

Vi g G = +1VIV, Vg = +5V
4
5V // S ]
A NN
% VOUT \ E
= g
: /
ov : \P /
F N

10us/div

EzLowww-mA%%k%@ﬁ%Eﬁ%m&&

IEHEGT, SIAHAAN 0.5pA. AT, KA (L
HLJEHLR 500mV BLED & S EHA G 2 A B
T B, B RN S R R AR T iR K
SEEZ AL, R A R E > T 10mA HR H L
AP 2257, SN H s R LS A0 5 FH AT DUR Bpe ik
FIHHK.

IOVERLOAD

VIN

22, gtnd R HE IR R I B R R RN B AR 3

L=

—ANEA L AR AB 24 B TS BB B B
IR IIRE. XN A IS Bl F) v+ A%
2 (BT — R BkQ 73k, ST TR 7 E
(>100kQ), % th H I8 5 AT 7E YR FILE 18mV JE
B, AT (10kQ 2 50kQ) , it
R TR LR 100mV T N EESh, T SO R
TR a5 U1 S BYRRAE Sy 1 0 s 420 -5 3 M HE DA BT 1
X7, E6) .

FL A A AR R 1

K FH BRI 25 0 B 1) OPA348 1 H 320K 5) =ik 250pF
AR . SRS I N 238 S BOR AR KB B K L
BAENIRES) G WHBRHE N E 5 1L ph 55 2 51 21
HXFR, B 13) . fERAEEEES, EidimA—A
S B /ME (10Q £ 20Q) HIHBHES, R, #f
PRI HE RIS, WK 230K,  IXAERERE X4l
A DC PERERI RIS KORED THRE . 2, sk
BN E5EAENFIHBRIAE AR, $er=Ad—AHE
YRR, AmERH ESIN—AER (DC) iR I
W TR . BIANENR S R/RLM LR BUE
bl, R DL L R

Bl 23, FLf7 38 e G e -d e L P P S DK P P 2 X0 R

it e
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TE AT 3 26 I A AR L B, 18 SBOR AR b1 A (B A3
B HLBH A% 2 [A1AE ELAE F 20 D AR AR 5, ATT AR
AR R IRBNAE J7 . Il B /ME H BH 2% AT S PR A A
PERE. BN, HIKEI— 500pF Fiet, HEHEHAHE
M 100kQ Ji/b % 5kQ 2t ph A 55% Jek/b #]

13% i WL TRFE /M5 5 1 -5 07 28 L 28 A1 [ K

%, B 13) o SR, il A ORE BB, Ak
—ANME (4pF & 6pF) HI% A%, Crg, AR
W, W 240N, IXFE, BT AMEHEER

N, Ci (L EFEHURAR I N HAE A PC EMRFAE
) , AR,

Crs
|
I
Re
R,
Vi _
OPA348 Vour
I Ci +
T

K 24. Bl A S IRE)

WAL (A/D) Fe s

OPA348 R ¥1a H UK 24 %o IR Bl o 25 380 B SRAE AR 4L
#e2% (ADC) #H1T T 1itk. OPA348 iz 5k s g
ADC i NHLZE, NI AE SR AEE 5 1 2 14 5] I A2 Bl A
EAN

FA AR AR B R IR E) ADS7822 ) OPA348, i i
Kl 25. ADS7822 s&— @K MSOP-8 ##4(1) 12

B, TAEHFERAERE B . M 5IRThFE. s %
OPA348 —ifeff N, XN EFES TZRE

R, RIDFER A . fEXANECEH, ADC HiA L RC
IR 28 T 4 FH - N BUATR 66 U8 2 L L ATy N LY

K AR S D B KUK E) ADS7822 2[R AR IhHE R i)
OPA348. 7EXAMECEH, ADC #i A\ L) RC M4 n]
B T NP e B 2R L ey E N L. TR TE &
iy I B RS R G KB — > ADS7822 [
OPA348 K LK 26, XA, INSAM IR TTE NS
W A A 75 2 B AR P 9 1 SR A3 B 75 B BOR RS 51
o IXANHPRIE Vg=2.7V & 5V 47, M gy
AT 250pA.

10
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Viy =0V to 5V for

OPA348

+5V
O
0.1uF 0.1uF
LI L
V+ 1| Vrer
7
DCLOCK ——0
ADS7822 6
12-Bit AID Bour 5 ©
CSISHDN ———o0
GND| 4

0V to 5V output.

AN

RC network filters high frequency noise.

Serial
Interface

NOTE: A/D Input = 0 to Veer

K 25. KA HEXAHACE R IKSh ADS7822 ) OPA348

V+ =427V to 5V

!

Passband 300Hz to 3kHz

2 R
510kQ
=% R, M
1.5kQ 1IMQ
CS
C, 33pF
1000pF Il
|1 1
I
Electret D R, T2 +IN
Microphone' "’ 1MQ OPA2348 5
+ _
NOTE: (1) Electret microphone Ry G =100
powered by R;. EZOKQ

8| V+

=

VREF

7 DCLOCK
"0

ADS7822 | 6 Doyr

12-Bit A/D

= GND

5 CS/SHDN

Serial
Interface

K 26. fEA—ANEEE

i B JER IR RE R4 OPA348

JRAL © 2001-2013, Texas Instruments Incorporated
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish  MSL Peak Temp Op Temp (°C) Device Marking Samples

@ Drawing Qty 0) ®3) (4/5)
OPA2348AID ACTIVE SoIC D 75 Green (RoHS  CU NIPDAU  Level-2-260C-1 YEAR  -40to 125 OPA Samples
& no Sb/Br) 2348A - _
OPA2348AIDCNR ACTIVE SOT-23 DCN 3000 Green(RoHS CUNIPDAU  Level-1-260C-UNLIM  -40to 125 B48 Narnples
& no Sh/Br) E ]
OPA2348AIDCNRG4 ACTIVE SOT-23 DCN 3000 Green (RoHS CUNIPDAU  Level-1-260C-UNLIM  -40to 125 B48 Narnples
& no Sh/Br) E ]
OPA2348AIDCNT ACTIVE SOT-23 DCN 250 Green (RoOHS  CU NIPDAU  Level-1-260C-UNLIM ~ -40 to 125 B48
& no Sh/Br) J=mp e
OPA2348AIDCNTG4 ACTIVE SOT-23 DCN 250 Green (RoOHS  CU NIPDAU  Level-1-260C-UNLIM ~ -40to 125 B48 Samples
& no Sh/Br) =mp e
OPA2348AIDG4 ACTIVE SoIC D 75 Green (RoOHS  CU NIPDAU  Level-2-260C-1 YEAR  -40to 125 OPA -
& no Sb/Br) 2348A =mp e
OPA2348AIDGK ACTIVE VSSOP DGK 80 Green (RoOHS CU NIPDAUAG Level-2-260C-1 YEAR  -40to 125 OouTQ g e
& no Sh/Br)
OPA2348AIDGKR ACTIVE VSSOP DGK 2500 Green (RoHS CU NIPDAUAG Level-2-260C-1 YEAR  -40to 125 OouUTQ g e
& no Sh/Br)
OPA2348AIDR ACTIVE SoIC D 2500 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR  -40to 125 OPA & ommles
& no ShiBr) 2348A 22mp-2
OPA2348AIDRG4 ACTIVE SoIC D 2500 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR  -40to 125 OPA Samples
& no Sh/Br) 2348A = =
OPA348AID ACTIVE SOIC D 75 Green (ROHS  CU NIPDAU  Level-2-260C-1 YEAR  -40to 125 OPA
& no Sb/Br) 348A = =
OPA348AIDBVR ACTIVE SOT-23 DBV 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR  -40to 125 A48
& no Sh/Br) B ]
OPA348AIDBVRG4 ACTIVE SOT-23 DBV 3000 Green (RoHS CUNIPDAU Level-2-260C-1 YEAR  -40to 125 A48 Samples
& no Sh/Br) E ]
OPA348AIDBVT ACTIVE SOT-23 DBV 250 Green (RoOHS  CU NIPDAU  Level-2-260C-1 YEAR  -40to 125 A48 Narnples
& no Sh/Br) E ]
OPA348AIDBVTG4 ACTIVE SOT-23 DBV 250 Green (ROHS  CU NIPDAU  Level-2-260C-1 YEAR  -40to 125 A48
& no Sh/Br) E ]
OPA348AIDCKR ACTIVE SC70 DCK 3000 Green(RoHS CUNIPDAU  Level-1-260C-UNLIM  -40to 125 S48
& no Sh/Br) J=mp e
OPA348AIDCKRG4 ACTIVE SC70 DCK 3000 Green(RoHS CUNIPDAU  Level-1-260C-UNLIM  -40to 125 S48 Narmples
& no Sh/Br) = =
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Orderable Device Status Package Type Package Pins Package EcoPlan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ (3) (4/5)

OPA348AIDCKT ACTIVE SC70 DCK 5 250 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40to 125 S48 el
& no Sh/Br) e

OPA348AIDCKTG4 ACTIVE SC70 DCK 5 250 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40to 125 S48 el
& no Sh/Br) e

OPA348AIDG4 ACTIVE SoIC D 8 75 Green (RoHS CU NIPDAU  Level-2-260C-1 YEAR  -40to 125 OPA D

& no Sh/Br) 348A SETTPE

OPA348AIDR ACTIVE SoIC D 8 2500 Green (RoHS CU NIPDAU  Level-2-260C-1 YEAR  -40to 125 OPA D

& no Sh/Br) 348A SATplE

OPA348AIDRG4 ACTIVE SoIC D 8 2500 Green (RoHS CU NIPDAU  Level-2-260C-1 YEAR  -40to 125 OPA Samples
& no Sh/Br) 348A = =

OPA4348AID ACTIVE SoIC D 14 50 Green (RoHS CU NIPDAU  Level-2-260C-1 YEAR  -40to 125 OPA4348A Samples

& no Sh/Br) - =

OPA4348AIDG4 ACTIVE SoIC D 14 50 Green (RoHS CU NIPDAU  Level-2-260C-1 YEAR  -40to 125 OPA4348A Samples

& no Sh/Br) =

OPA4348AIDR ACTIVE SoIC D 14 2500 Green (RoHS CU NIPDAU  Level-2-260C-1 YEAR  -40to 125 OPA4348A Samples

& no Sh/Br) E ]

OPA4348AIDRG4 ACTIVE SOIC D 14 2500 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR  -40to 125 OPA4348A Samples
& no Sh/Br) E ]

OPA4348AIPWR ACTIVE TSSOP PW 14 2500 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR  -40to 125 OPA Samples
& no Sb/Br) 4348A - =

OPA4348AIPWRG4 ACTIVE TSSOP PW 14 2500 Green (RoHS CUNIPDAU Level-2-260C-1 YEAR  -40to 125 OPA Sammnlas
& no Sh/Br) 4348A Sample

OPA4348AIPWT ACTIVE TSSOP PW 14 250 Green (RoOHS  CU NIPDAU  Level-2-260C-1 YEAR  -40to 125 OPA Samnlas
& no Sh/Br) 4348A APl

OPA4348AIPWTG4 ACTIVE TSSOP PW 14 250 Green (RoHS CU NIPDAU  Level-2-260C-1 YEAR  -40to 125 OPA el
& no Sh/Br) 4348A SETTPE

@ 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.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sh/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.
TBD: The Pb-Free/Green conversion plan has not been defined.
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Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

® 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.

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

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
OTHER QUALIFIED VERSIONS OF OPA2348, OPA4348 :

o Automotive: OPA2348-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 ’<—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
\ 4 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 07* Sprocket 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)
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 1.4 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 178.0 9.0 3.3 3.2 1.4 4.0 8.0 Q3
OPA348AIDBVR SOT-23 | DBV 5 3000 179.0 8.4 3.2 3.2 14 4.0 8.0 Q3
OPA348AIDCKR SC70 DCK 5 3000 179.0 8.4 2.2 25 1.2 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
,/”?/
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)
OPA2348AIDCNR SOT-23 DCN 8 3000 203.0 203.0 35.0
OPA2348AIDCNT SOT-23 DCN 8 250 203.0 203.0 35.0
OPA2348AIDGKR VSSOP DGK 8 2500 366.0 364.0 50.0
OPA2348AIDR SolIC D 8 2500 367.0 367.0 35.0
OPA348AIDBVR SOT-23 DBV 5 3000 180.0 180.0 18.0
OPA348AIDBVR SOT-23 DBV 5 3000 195.0 200.0 45.0
OPA348AIDCKR SC70 DCK 5 3000 203.0 203.0 35.0
OPA348AIDCKT SC70 DCK 5 250 203.0 203.0 35.0
OPA348AIDR SoIC D 8 2500 367.0 367.0 35.0
OPA4348AIDR SOIC D 14 2500 367.0 367.0 38.0
OPA4348AIPWR TSSOP PW 14 2500 367.0 367.0 35.0
OPA4348AIPWT TSSOP PW 14 250 210.0 185.0 35.0
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MECHANICAL DATA

DCK (R-PDSO-G5)

PLASTIC SMALL—OUTLINE PACKAGE

15
' 1,85 >
5 4 |
H H f
| 4
| [ 140
11
Pin 1 7
Index Area

Gauge Plane
Seating Plane

v -
(N Inini N S
0,80 \ I
L ;ﬁ Seating Plane = =
0.10
0,00
4093553-3/G  01/2007
NOTES:  A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.15 per side.
D. Falls within JEDEC MO-203 variation AA.
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LAND PATTERN DATA

DCK (R—PDSO—G5)

PLASTIC SMALL OUTLINE

Example Board Layout

T
B“\D

‘kZXO 65

/

RN
/ NN

/S})\der Mask Opening

I P/Z]d Geometry

Stencil Openings
Based on a stencil thickness

of .127mm (.005inch).

6><O,55»‘ =

Hi-B-
He0- -

‘k 2x0,65

~— 2x1,30 —

\ |
\ ﬁ 0,05 /
\ 0,50
v
~
4210356-2/C 07/
NOTES: All linear dimensions are in millimeters.

This drawing is subject to change without notice.

Publication IPC=7351 is recommended for alternate designs.

metal load solder paste.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.
contact their board assembly site for stencil design recommendations.

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

Customers should
Example stencil design based on a 50% volumetric

Refer to IPC-7525 for other stencil recommendations.
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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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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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MECHANICAL DATA

D (R—PDSO—G8)

PLASTIC SMALL QUTLINE

0.197 (5,00)
‘ 0.189 (4,80) ’
A
8 5
0.244 (6,20)
0.228 (5,80)
’ - 157 (4,00)
0.150 (3,80) AN

Pin 1

\

I

Index Area ﬁ bj
4

0.050 ( « 0.020 (0,51)

0.012 (0,31)

[ ]0.010 (0,25) @]

[T ]
1]

\ Ve
i \

v
Toowo

L 0.069 (1,75) Max 0,004 (

0.010 (0,

\
25) / ﬁ
0.005 (0,13) )
1 \
?

A

[]0.004 (0,10)

/

-

0.050 (
0016

Gauge Plane i [:i
0.010 (0,25) L7

?

Seating Plane

4040047-3/M 06 /11

NOTES: 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.
Reference JEDEC MS—012 variation AA.

.

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-G8)

PLASTIC SMALL OUTLINE

EXGmpl?NE?:r((j;)LOYOUt Sten(ﬂlogp%rsings
6x1.07 —— ~=—8x0,55
— —=— 0X]1,
|| ! = 1,27
HH--H 8x1,50 —-H-H-H
EEEREEN 1 * Egug r
5,40 5,40
AR J
gnlinknin (L
BNEpEyEEN O
|~
|
]
|
i Example
i Non Soldermask Defined Pad Example
Pad Geometry
(See Note C)
\ Example
* / Solder Mask Opening
! (See Note E)
—=1Il=—0,07 /
Al Around /
\ /
N e
\\_\\ ——/—_/
4211283-2/E 08/12

NOTES:

A. Al 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.

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

i3 TEXAS
INSTRUMENTS
www.ti.com



MECHANICAL DATA

DBV (R—PDS0O—G5)

PLASTIC SMALL—OUTLINE PACKAGE

Pin 1
Index Area
(Optional)

0,50

s
H

— 1,45 MAX

4—

T

3,05
2,75

—

[

il

[$]0.20 @]

Seating Plane

1

4073253-4/N 12/14

NOTES:

All 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.
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LAND PATTERN DATA

DBV (R—PDSO-G5) PLASTIC SMALL OUTLINE

Example Board Layout Stencil Openings
Based on a stencil thickness

of .127mm (.005inch).

- 1,90 —~ | 1.90
— mfo—————r ————— 4 —
I loss
I 2.7 2.7
e "
; N
/ \\
e S O R
\ /
\. "L// l— 0,95 — - 095

’ \

/ ‘__/T/'So\der Mask Opening

/ 1,05 \
\ | ————— Pad Geometry

\ /
\ 0,07 — L— /

’

N Al Around //

4209593-3/C 08/11

NOTES: A. Al 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

E

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.
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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.

QP TeExAs
INSTRUMENTS
www.ti.com



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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