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RC network filters high-frequency noise.
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6 M
6.1 BNERAFEE

EARBRBRECEANS (BRIFESEHH ) @

B/ME BAE B
BIREE , Vs V- E V+ 75 Y
BABRE, Vy EEHmAR?® (V=) - 0.5V (V+) + 0.5V Y,
BABR , Iy E5HmAR? 10 mA
wHERSERE© B
BARBRIERESEE , Ta —40 150 °C
BITEBER , T, 150 °C
EFRE |, Ty —-65 150 °C

(1) BHEALYTEET I HOENRA TSN SRFERKART, XERFENDTEETHIEER , N THEETHRTFNINEENE
BREUREBHAZNSTRATHRANEARCRATHRE , FRFREA. EENRATEERME TR EZTTELPMESBFR

S,

(2) WARTFH-MEUFZRFEHN. FTEETRESBFEHN 0.5V BRARFS  RFEBRRHAN 10mA HEER.

(3) MFEE  SNHERNE - HEKAR.

6.2 ESD #EE
& By
AEREBAEE (HBM) , 4 AEC Q100-002Y +2000
Vesp) FEBE ZBEHEA (CDM) , BH4 AEC Q100- | PIHEIH 500 v
011 HASIM (1, 7. 8M14) +750
(1) AEC Q100-002 & 7REi %1% # ANSI/ESDA/JEDEC JS001 MSEH T HBM R Al
6.3 BUUETHRMG
EEHABXEESERNNE (BRIESEHA )
5/ME BAE| 2
Vg BIRBE , V-to V+ 2.1 5.5 \%
Ta BARBR I/ERETE —-40 125 °C
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6.4 HMEEFEER . OPA348-Q1

OPA348-Q1

AigiRO DBV (SOT-23) D (SOIC) L)

5 5k 8 BIH
Roia SEINMERM 228.5 142.0 °CIW
Rosc(op) SEHF (TNEF ) AR 99.1 90.2 °CIW
Ross 4 F B IR ARFARE 54.6 82.5 °CIW
vaT ZEMEFES 7.7 39.4 °C/W
VB SZEHERIRIFIESHR 53.8 82.0 °CIW
Roscpotom) ~ HENF (JKER ) A TEA TEA °CIW
(1) BRESNFRIENMNESEE , BSH (ES4F IC HEAEF) NARE SPRAIS3,
6.5 MMEEEE : OPA2348-Q1 , OPA4348-Q1
OPA2348-Q1 | OPA4348-Q1
AigiR® D (SOIC) PW (TSSOP) B
8 5| 14 5|k

Roja SEEINIFAM 138.4 121 °C/W
Roaciop) HEHFE (TRER ) A 89.5 49.4 °CIW
Ress S BIEARAM 78.6 62.8 °CIW
vor SEMBIFESH 29.9 5.9 °CIW
VB SEBRIIFTESH 78.1 62.2 °C/W
Rojcpotom) ~ ZEEIN (JKER ) #MH FEA TEA °CIW

(1) BRESAFREFHNESER

B (ES4H IC HEMER) MARE SPRAISS,
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6.6 B
Vg =25V E55V A, R =100kQ EEZE V5 /2, Vour=Vs /2 (BRIESHHA ) .
E 24 PINERS S Ta @ ®ME HEE HKE By
25°C 1 5
Vos RAARBBE Vg =5V, Ve = (V-) + 0.8V ——— mv
TETE 6
AVos/AT  KRABEREZER TELE 4 uV/°C
PSRR KPBEEBRSHRENXR Vg =25V E55V, V, (V+) - 1.7V 25°C 60 175 VIV
3 EE VAL PES =2. 5V, < (V+)-1.
= s o ERBE s0| "
dc 25°C 0.2 VIV
BESE =
f = 1kHz 25°C 134 dB
Vem WMARKBBETE 25°C (V-)-0.2 (V+)+0.2 Vv
(V-) = 0.2V <V, (V+) — 1.7V 25°C 70 82
—) - 0. <Vem<(V+) -1.
TEEE 66
CMRR  HIASMEIDHLL i dB
Vg =5.5V, (V=) = 0.2V < Vg < (V+) + 0.2V 25°C 60 71
Vg =5.5V, (V=) < Vg < (V+) TEEE 56
Ig MAREBR 25°C +0.5 +10 pA
los MARBER 25°C +0.5 +10 pA
EZ5 105 3
Z L PN ZET) 25°C Q|| pF
g 109 3
WA BERRE Vem < (V+) = 1.7V, f= 0.1Hz & 10Hz 25°C 10 UVpp
A RAABERFEZRE Vew < (V4+) = 1.7V, f = 1kHz 25°C 35 nViHz
In RAABRREERE Vem < (V4+) = 1.7V, f = 1kHz 25°C 4 fANHZ
Vs =5V, R =100kQ , 25°C 94 108
0.025V < Vg < 4.975V SEEE 90
Aot FFER e 2 z dB
Vg =5V, R =5kQ, 25°C 90 98
0.125V < Vg < 4.875V =wE 88
25°C 18 25
RL = 100kQ , Ao, > 94dB mv
_ SESEE 25
AT T R IR MY B AR S
25°C 100 125
RL = 5kQ , Ao, > 90dB mv
TETE 125
lsc R ER 25°C +10 mA
CLono BAUARRE BN ARG HE D 25°C
GBW BEREIR C, = 100pF 25°C 1 MHz
SR EEX C_=100pF , G =+1 25°C 0.5 Vius
_|01% 5
ts FER SN C_=100pF , Vg =5.5V, 2V BBk , G = +1 25°C us
0.01% 7
T AR E B R \NES: £ AN 25°C 1.6 us
N G C_=100pF , Vg = 5.5V , Vo = 3Vpp ,
3 =5 L s o PP o
THD+N BiERAESERS G+l f=1kHz 25°C 0.0023%
I BAER (B HAR) 25°C i 05 pA
Q - EEBE 75

(1) FEESEENRN Ta=-40°C E 125°C,

Copyright © 2009-2016, Texas Instruments Incorporated 7


http://www.ti.com.cn/product/cn/opa348-q1?qgpn=opa348-q1
http://www.ti.com.cn/product/cn/opa2348-q1?qgpn=opa2348-q1
http://www.ti.com.cn/product/cn/opa4348-q1?qgpn=opa4348-q1
http://www.ti.com.cn

OPA348-Q1, OPA2348-Q1, OPA4348-Q1
ZHCSID8C —JANUARY 2009—REVISED JANUARY 2016

13 TEXAS
INSTRUMENTS

www.ti.com.cn

6.7 HEGM
Ta = 25°C BY , R, = 100kQ EEZE Vg/2 , Vour = Vo/2 ( BRIEBHHA )
140 < 0 100
120
80
_. 100 ™ 45 ™
g A _ \\:\\ CMRR
o
c 80 R el 60 \ N
‘5 N Gain [N > = NN
O N e [ N 0
o 60 N Ph -90 g g b \
g N NP2 £ S 4 AN /
7 I N
g N & PSRR \\ ™N
§ 20 ™ 135 & N heud
N 20 N
0 h N /
N
-20 -180 0
0.1 1 10 100 1k 10k 100k 1M 10M 10 100 1k 10k 100k 1M 10M
Frequency (Hz) Frequency (Hz)
Figure 1. FFRERFEMN EMEBANXR Figure 2. PSRR # CMRR 53R E i * %
6 140
V=55V
5 \ h
a N \ % 120
&4 Vg =5V e
=~ R
% g
= 3 < 100
g i &
g
2 Ve =25V S 80
(@] . S \\ 6 \\
X
NS
N ]
0 [Trn 60
1k 10k 100k M 10M 10 100 1k 10k 100k M 10M
Frequency (Hz) Frequency (Hz)
Figure 3. R XM HBESHRANXR Figure 4. JBiE 5 B SR E AKX R
65 13 2.5
2 5
Lc \ B aasC
z ~ [ < s 15 N —40°C
i:- 55 —— 10 £ E’ 1 : \?\\"\
% é u§1 05 Sourcing Currant\ \\ \\/
3 45 |— ;8] & o \ Y
g %j" | g g-os A
3 I o 5 VA VAN
& 35 4 ﬁo g s Sinking Curreth /\ _40°C
) +25°C
125°C
25 1 25 = *
2 25 3 35 4 4.5 5 55 0 5 10 15 20
Supply Voltage (V) Output Current (mA)
5 =125V
Figure 5. BN B R ERBR Figure 6. il B EEESAHERAHXR
S RaEERNXR
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BAIEH (continued)
T, = 25°C B} , R, = 100kQ HE#EZE Vo/2 , Vour = Vo2 ( RIEZSHEHEHA ) .
100 130 —
Aou Ry =100 kQ
= 120
s 90 o Ag R =5kQ
z £ 1 / oL N i
5 V= < Vgy < (V4) =17V I T 7 110 —
g | — i —
2 80 \ \ | S 9 100 — 4 T
& o g —
§ V= <Vgy < V+ §-3 %0 I
s 70 a2
2 T Q
5 £ g —~
£ os N
£ 60 | g PSRR
S a 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)
Figure 7. #EMIHERERIRXR Figure 8. FF¥F M 28M PSRR S:RERM KR
75 16 10k
65 14 //
= e z _ 1k //
2 E z /
Z o 12 & =t
™~ _— : | fw 7
5 4 L— 1 6 5 /
b > 1 / 0 x o //,
€ Q 2 8
§ . <—7/ ~— 8 5 2 10 7
[} 7 S
2 ~ £ 3
& 2 - yd
25 6 v g
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)
Figure 9. BAHERAMEHEBR Figure 10. IARE (Ig) BRSEERBRXR
ERERMXR
20 25
18 — 1
16 —] g 20
g 1 M 8
1 5 15
h= €
5 10 <
£ . . k] B
I 8 o 10
o g
g ° — — 5
15
E 4 5 5
; - [
0 1 1 1 T 1 1 1 T 1 1 O 1 1 1 1 1
-6 -5 4 -3 -2 -1 0 1 2 3 5 6 1 2 3 4 5 6 7 8 9 10 11 12
Offset Voltage (mV) Offset Voltage Drift (uV/°C)
HEETHWHEBFES5HE, HEETHWHEBEFESHE,
Figure 11. RABES Figure 12. XiFBERBIRE
FESHE
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BAAEM (continued)

Ta=25°C B} , R, = 100kQ E#EE Vg2 , Vour = Vo2 ( RIESHEHA ) o

60 T T T 1 7 60
/
G =-1V/V, Re = 100 k0 ] y
_ 50 / v 50
2 4 //
Pt /]
5] / Vi {
o 40 7 / — 40
I 7] 8 Ve
g T 4 3 d
& 30 e o 30 //
E G =+1V/V,R =100 kQ /] 5 Y
o d A Y g /
2 20 A A o 20
P NZE )4
T LT G =-1V/V, Ry =5k L
S P // //
w10 g 10 >
////’// //
0 1] 0 i
10 100 1k 10k 10 100 1k 10k
Load Capacitance (pF) Load Capacitance (pF)
G = 15V/V , Rgg = 100kQ
Figure 13. MES I EARRBREMI XK Figure 14. @B L EAEBREHXR
[
> = /
2 / \
>~
z e
S = // \\
\, \
2 ps/div 10 ps/div
G =1VIV R, = 100kQ C_ = 100pF G =1VIV R, = 100kQ C_ = 100pF
Figure 15. /MS S B Bk I8 2 Figure 16. K55 BI85
10k 1k 1.000
S
&
— // g
N —
4 N
ST 100 = £ 0100 ,
> - < 5 va
£ 710 i E=l /
3 N /- 1] 2 S
c A il -
> ™ Ny /1 = 9 /
S 100 VN s = 10 © § 0.010 /
G — 5 £
> = v 8 //
’ T s )
E =
10 1 0.001
1 10 100 1k 10k 100k 10 100 1k 10k 100k
Frequency (Hz) Frequency (Hz)
Figure 17. A BRMBERSFILZESTRANXR Figure 18. BIHRAR + BF SMEHHXR
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7 E4H EH
7.1 #R

OPAx348-Q1 RINFBHREINFE., MERMANBEEZE R AR, XE[4NITHEBETERN 1.8V E55V, BF
BAESRERSYE  HEEATERNER RA. . AB X HREBRINEEE v+ AEHEAE— SN N TFHET
10kQ MAE., AAREBESTESEFRNBERY , AN OPAX348-Ql RIIBGATLFEMEBRMA. 3
Emﬁégﬁgﬁmﬁﬁlﬂmﬁkw&ﬁ@ ( REERBR B ) , FX M RA TR R E SRS
(ADC) Y A ) o

7.2 DhEESER

OPA348-Q1

V+ O

Reference <>
Gb Current Y

. T S ey —

Veiast

Class AB
Control Circuitry

Veias2

]%!L%E —L,

V-
(Ground)
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7.3 %M 88
731 I{EHE

OPAx348-Q1 'z E A 1.8V E 5.5V WEBESBENARIEET. kI, FZSMIEE —40°C E +125°C BET
B, BEIFEENREABE(CNSHRE R EAZGMHE P, NER
0.01puF MEB BT BRI HIZEE,

732 BEH@A

OPAx348-Q1 ZRFIB4MMAXKEETEEERNEM EAATRET 200mV, HHAER —MEXMEALKSEN
—N N BERAZDRM—N P BEEZSXHiK,. HWMABRERLERR , BELXESRRES (Vv+) — 1.3V E
200mV B, N @BEXNE M. éﬁ)\%Eﬁﬁ?ﬁE&;‘mﬂ 200mV E KR4 (V+) — 1.3V &, P BERLFH RS

BE— MR XK BER (V) - 1.4V E (V4+) - 1.2V, EZXEHRFHN AN L FITHRES. SBTFIRE
1t , XA 200mV HEXIFGWEL AT EiE 300mV, EHit , ltE#RXE ( BANREITH ) ERELWBENT (V4)-
1.7V E (V+)-1.5V 28 , EEiF LASEE SR (V4)-1.1V E (V+4)-0.9V 28, EXMERBRXEFER , BN FXMXE
AEBEHZ1T , PSRR, CMRR , RBHE , REZEZN THD Bl sERE %,

7.3.3 BEHAA

MASLETEM (Vo) - 0.2V T RE| (V+) + 0.2V, BEEEET , MANZRIAELTERN, ENFRBALEL
BREES 500mV. ATHBAREBEENFRABABENRABRLY , BEFSNIEHRA RS R ETR
%o EﬂmﬁiﬁbL%ﬁﬁ&k%ﬁTﬂ MBHABFSIRS  AATHSBIRR , MARAT LUK , 4
Figure 19 F7Ro

G =+1VV, Vg = +5V

<
=z

5V e

S )‘\

<
=
B

/

1V/div

/

y N/

N

10ps/div

Figure 19. BABE X T HRBERTHVIRE

ERRT , MABERA 0.5pA. A, KA ( LLERIFEHS 500mV L) JESSBEEZERAADREEAA
§|H§|]o Kt P?TH’-F‘TA%J:T:R%E&FPEE?(%EEZ% FRAERBHENDNT 10mA tLREE, AIEBIW AR
FE SR RA SS R PASRHL I PRI | #Figure 20 Fr’Ro

IOVEHLOAD

Figure 20. TEB KT B8R B ENR A H A BRERF

7.3.4 HAM ESD &

OPAx348-Q1 RIIMEFASIM LHEE T AERELEME (ESD) RIPFEBEK, R ANMHSIMOERT |, X
1%?FIE@?EJE1§E?‘)\$DEEE%IHH]IEHE’JEFW—Wgo P\E%milﬂfﬁﬁrjtﬁﬁmﬁ RAPFLARREIS 10mA |, XL
ESD RiF —1RE 2t gt MMM AT IR, Figure 21 SR 7 AMTE SREE A B IB SR M EIH IR B B
Aﬁ%%ﬁﬂ%ﬂiﬁi)\%muo ANINEYEBPE R S WM AR AR RIRS | EXNRFEHEBN NAT , ZENRFERE

o
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1 %88 (continued)

IOVERLOAD

Figure 21. W ABRERF

7.3.5 H#EMH L (CMRR)

OPAx348-Q1 RFIBFMHH CMRR BRUZHARNIEEN , RkXN THAENATUERARELRERD ; 5[ ESEIE
Fo B, AHTERTHIEXE [Voy<(V+)-1.3V] WHESTE RSN CMRR, SNAZEEFAZSWMAN PN —
N, IPNERAEZBMHIEENRTER. HX, BARETEANKN CMRR £ (Vey=-0.2V £ 5.7V ) LEE,
BNMNBRAESEHRBRXENTRNEL (ERFigure 22) .

736 HEBETH

OPAx348-Q1 s AHXBEEEEEHRNEM EQAAYT BT 200mV, i BEERH—NEMIARSZH
B -—NNBERAZDTHAM—NP BEEZESXHE, HRMABREFEEH (BERN (VH) -1.2V EGTFERRE
E 300mV ) B , N BEXNAER ; MYMmARNKTFRABREE 300mV B KLY (V+) — 1.4V SBE , P BEXNITH.
E—NBENT (V+) - 1.4V B (V+) - 1.2V W/ EBRXER |, BN EIT . 1tk 200mV ##Xig ( @Figure 22
PR ) TEERBEIZREMKES £300mV, Rt , EHRRXE ( BN ) BEBLHOEENT (V+)-1.7V
Z (V+)-1.5V 28 , TS LHBEEE (V+)-1.1V E (V+)-0.9V ZE, S8H#E 200mV HEXKIBREZETEEZX
HiZE1TMEE , PSRR, CMRR, X@EHBEE, BEM THD AlaE B4R,

OFFSET VOLTAGE
vs FULL COMMON-MODE VOLTAGE RANGE

15
. 1
z
£ 05 —
: (
£ 0
: )
© —05 —
3 I I m————
S

V- V+
-1.5
-2
-5 0 05 1 15 2 25 3 35 4 45 5 55

Common-Mode Voltage (V)

Figure 22. ERTHABHRIRKIFENITH

7.3.7 EMI S R 5 AR B

ZERASEEESENTHETIR EM) WBBMEMAET, WRES EMI #FAGZERARS , MASEHEFN
KIMERFBETE EM NURREFHE. XMEERATHBESEEEXNESRIESEN. 2R EMI
AYMPAEEEMARSIMINEE  BERESHMASIMRETREIETM, OPAX348-QL RIIBHES T NIPH AR
BIRKE , ZRRSEAUBDBAREN EMI MR, XNERESRRBREAENZESENER. HIEREHN XY
80MHz (-3dB) W& LLME MRt , EESTE4 20dB B &R,

EMYER (TI) BALF R EE 10MHz E 6GHz FMEEE AN AN ENE(LEERASZRIMENINEE. EM HFILL

(EMIRR) B AR EM MMEEZLRZEB AR, CAENAREPRIFAER , SEHAFLN EMI ##)
H(SBOA128) , AT Mwww.ti.comP T &
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1 %88 (continued)

7.3.8 HEHWE

OPAx348-Q1 RIIFBUHE—MHMIIFE, BEFZERAS , TRHBANMEEED, —MEERHFREE AB
EHHREEA TR LB 0E HIZENEE. W FEE 10kQ WEEAR , TieENNEFREERESYD | mHiE
EEEFENEBRALN 5mV A, TENASEERARERABESILIERIBERNIZENNED ; FSRBEX @4
B EZERS 5 H ERIE B X R

RXAEEHRRSZEEN AB KB IREINNENAE ., ZRHREBREZEE v+ Mg 2 BE—BEMN 5-kQ
fH, W TFREMEAZR (>100kQ) , HHBEBEAUEBREREH 18mV SEERNES, W FHEHEMRARE (10kQ
gé)kg) M EBEBEETUESRE 100mV BERNED , ANRESTHER (1§23 8Figure 6 EE 5 MERS F
9) o

G = +IV/V, Vg = +5V

Output (Inverted on Scope)

/ N\ /] N\
/ \/ \

\ /:\ /
\ / \ /

5V

1V/div
>
N
>
>

oV

20us/div

Figure 23. Bi\E# 110
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1 %88 (continued)
7.3.9 BEARNBREM

KABVIBREEN OPAx348-Q1 RFISH BRI &L 250-pF WA BEARAE, BINERSAIERMASREIE
KBBRAENEED (ESRFigure 13AHEMIDHI ) , FRENVEREERKHET , BA—NS5HEHBKNEKEE
{EEEPEES ( 10-Q E 20-Q ) Rg BN A€ A AEIRBIEESD |, WFigure 24 PR, WA ATEE R D IRE , FTER
BABEAMENERME. T8 , IRE—NNEEBRAHEHABKNERNE , WaER— N0 ERS , N Hixs|
AEFR (do) iREHBUR /N HIZEE. BIANIREELE RyYR, REL , BEALUZKRIT,

Figure 24. B {55 P ERECE Ay REX B AR T Ut R R WA 88

ERUEBYTREET , ZERASAALNERNERIRBEMERAMEERLSB/NENE , NTBRIEER
PEIRBIRE D, FEAKMAESRMES TSI REMRE, Hla0 , 3 500pF A | FHEEREMN 100kQ BEE
5kQ AT LARFE M 55% FRIEZE 13% ( BSRFigure 13K MERD Y ) o A , YA SEE RSN,
A BATE AR R A — MR BME (4pF E 6pF ) BRES Crs , WFigure 25 FiR. Z/NEBERB[BIIMEER
Cn ( EFSERASBNMALRSHENR LR (PCB) WHEHLER ) WA , TEEHA T,

Crp

Il

il

Re

Mt
RI
Vin _
1/2
OPA2348 Vour
CIN +
T

Figure 25. AN ARE3NEE

7.4 BHTHEEES
OPAx348-Q1 RIS H A TEEEBFERER, ZAHRENABREN LB FREEHRAIFINERBKS[ER,
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8 R AMXHE

NOTE
LTRRARDHEN E8 FET TI AAABKNEE , TI MERELEBENTEMN, TI HEF
FPNARBEAHRTERTENA, FFMBIEHNRERITSNH , BEIARS 6.

8.1 NMAEAR
OPAXx348-Q1 iz E M K25 (op amps) WEIEEHRE , EATEHER M

OPAx348-Ql 88 B B R MEMERREMURFENMANG Y , TXIAEANZHSEBE. Figure 23 ER
TRARMNIERAERN OPAX348-Q1 S4H M AR HRF . E1TH—MF 100kQ AEEES Vs /2 5V £8
REEHE, WMAR—N 5Vep ERK., HHBEKNAN 4.98Vepo

NEM 0.01-uF FEBEARRGBIRSIHIZEE,

8.1.1 WaEHFLIRSR (ADC)
OPAx348-Q1 iz E RS 5 X IR 3 FIEE A ADC #1T 7 £1t. OPAx348-Q1 ZEKR AR A LAEH ADC WIABER
MEENBEREEA , ANRH®ESHER,

Figure 26 &7~ 7T XAEAEMEERR3) ADS7822 BEHH OPA2348, ADS7822 282 — KA MSOP-8 H¥E
B 12 (UMThFEREEIRE. 5 OPAx348-Q1 RIIBHEIFEMEHEK —BFEAN , ZAEGRZRERNEIIFE
RAKEE %, EUHEES , ADC A LKW RC METATREMNEBERIGENEREABRR,

5V
e}
0.1 uF 0.1 uF
LI el
8 |V+ 1| VREF

7
DCLOCK |—©0

o °00 Q +l ADS7822 Serial

N / 6
) Dout f———o0
0PA2348-0)] M 2 12-Bit AID ouT I Interface
—IN
3

VIN t CSISHDN ——o0

3300 pF=— oDl 2

VIN =0Vto 5V for
0-V to 5-V output.

RC network filters high-frequency noise.

A/D ml =0V 5 VREF
Figure 26. RARMEEERRZ ADS7822

OPAx348-Q1 RIIESH B ATREMEE , LRI BEREINZEMNAFTH ADS7822 234, EHEESF , ADC @A
M RC METATRHEFUEBEKINENMBEEEIAER, HSEFigure 26 , THREEZTHEREEREXRERST
Xzh ADS7822 B3HFHY OPAX348-Ql, /MR, ERABRARNERMAZT RN EFHENZEOREXENK
AMESRET, ZBEHW Vs =2.7V E 5V, BAHFRMEE/NTF 250pA,
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R AEE (continued)

V+=27Vto5V

{

Passband 300 Hz to 3 kHz

R4 Ro
1.5kQ 1 MQ
C1
1000 pF
||
1
Electret D R3
Microphone(1) 1MQ

(1) Ry HtEEMNERERRXR,

G =100

Figure 27. &

8.2 HENH
B SR EEEHES,

Vv
VRer |1 8] "+
7 DCLOCK
————"— 0
+IN ADS7822 |6 Dout Serial
. —————O0
2_|N 12-BitAD [ =~ &5/51DN Interface
3
4 Y

= GND

FHERRBERERS

Figure 28 &7 , BB BEERAFA—D 2.7V WEFF 0.1V E 2.4V B RH AERA

2.3V MESHH. AROAGEREAHTEUARAL MR, BREARPEARFER. —MRABRHRLEFER
;:FFQE VOUT+ EE.J_\O %_¢nggﬁﬁlﬁ$ﬁﬁﬁﬁju%}%agl’;{$ﬁﬁ VOUT—° VOUT+ *u VOUT— :}._E.’:ET:E 0.1v §: 2.4V
ZIEe EF Vprr B8 Vours M Vour ZEMNER, KEENZSAHBEEERRN 2.3V,

+

Ry

Vrer
25V

Rs

Ry

27V
- Vour-
Device (

+

Voire

Vour+

Device

Figure 28. BipmAZIZED A HNERFEEE
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BRI A (continued)
8.2.1 RITER
RITERMT :

BIREE : 2.7V
BEEBE : 2.5V

BWMA 0.1V E 2.4V
WEESD : £2.3V
WMEEESEE ; 1.25V

NMEFWR : IMHz

8.2.2 H#4MEitRE

£ Figure 287 , BERARIRMAES Vi, FERRIMHWEES (Vours M Vour- ) , ERBHESHEARN

BMABMEHBE Vegro Vours 22— MNHAENHE , HERBARFS Viy WE AR ( fEquation 1R ) .

;%JT_ %%:AM;(%EE’\J%TJ& , ZBKEBBEA Veer BERFHEERNE Vy IIRBUURINEEEER, Vour. EBE
N Equation 2 Fir7Ro

Vouts = VIN 1)

Vour- = Vrer XE R ]X (“&j—vm «R2

EowmbES Vpirr =AM R wEHES Vout+ A Vout- Z RN E R, Equation SERT VD_IFF NZIE R, B
BA R, =R, Ml R3 = R, BN&MH | RiBEEMFEL) Equation 6, FAMEE K SANAAGSEFTELASBE &
MRARBHRARBHET Vegro Z0BETBEN 2 x Vrero WA, HEBE (Vou) B Vrer W—¥ (FSH
Equation 7 )

R R R

Vbirr = Vout+ —Vout- = Vi % [1+ —2]— VREF X ( A ) x [1+ —Zj

N R, Ry +R, R, @)
Vout+ = Vin @)
Vout- = Vrer ~ VIN ()
Voirr =2 % Vin = Vrer (6)

V + Vout- 1

Ve :( ouT+ ; out J: Veer o

8.2.2.1 HMARSHERE

MACENEMRIARFERGENXRE, HAERACENHLZERIRELE, BF , FEEFRERHRA
M HBRNBAR, AHRLRITWEEEZERE , Bt , %% OPAx348-Q1 RIIBHRENEEHFST 1
MHz 89 B #rfE. HMMELAEZRAIIEDFE , BEXENERBITRREEETN NAXIRTREE.

8.2.2.2 LRAMHILESE

BT Vour- WEBEBESERBTHIAERR (R, Ry, Ry MR, ) , NMEARKBZENBEBUARARERSERHAR
REBER/MRE, HRITEABEEN 49.90kQ BERER 0.1% WHEPHESR, BR , IRRERERXEBSH , AN
EEBRIKEHEE (6kQ REK ) AEBNMRERIFEEST, XMBEARTHRBHEFESETHRABFRE,
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BRI A (continued)
8.2.3 NAML
2.50 2.50

2.00 2.00 \\
1.50 \
N

1.00 \
0.50 0.50 \

=
o
=}

Vout+ (V)
Vout- (V)

Loy
=}
S

0.00 0.00
0.00 0.50 1.00 1.50 2.00 2.50 0.00 0.50 1.00 1.50 2.00 2.50
Input voltage (V) Input voltage (V)
Figure 29. Voyr+ S ABERKXR Figure 30. Vour- S ABEBMRXR
2.50

2.00 s
1.50 /
1.00 /
0.50 /
0.00 /

050 e

-1.00 /

-1.50 /

-2.00

-2.50 /

0.00 0.50 1.00 1.50 2.00 2.50
Input voltage (V)

vdiff (V)

Figure 31. Vper ERABEBRHXR

9 EREL

mmmle%ﬂﬁﬁmamlﬁﬂEﬂaml&nt5W(ﬂmviﬂn&m SRHEARMEEAT -40°C £
125°C HRESSE. MAEHRNEAT THEARIAEERRENTLTHEETLHSH,

CAUTION
BRBERY 7V AN SRHERKABRS (FSRELXIRAMEHE ) o

& 0.1uF ZEBER )5& :J:%/L?%IBH]MTJE ERERTURMERARERKREBRNBERSE, AXZRETHE
BN FAEER , RV E T
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10 ®hE
10.1 #H/EIEmM

NTRUBUNRESTHRE , NEARTH PCB mBEHTE , B¥F

s BRETAENSIPERBIRSIMUREERASREABLBEE, SRERNFHEL BREMEERBIR , A
TRERES®RS,

- ESNHRRS|IMAEhE 2 EEEE ESR 0.1uF MEZKRBARS  RENERERIEHHF. M v+ B
IR ENSRERFEATEEEBRR N,

o HHEAEDAHFZFDI2MEMEREEENZERNEENHEEZ—. 2& PCB FEEN—ERZE
TIMEREME, B FEEHTHANMBK EM RFHRE, BANKZELNELESHTYERE ,
B RCEZEMER, BXEZHMER , FS N EHERKH/FHIT , SLOA0SI,

s RATRHAPHLERES  FURAELRTHEEEBRRIMEEL. IRXEEZTRHERFIERS , LBRE
SEAERFNELEEBERLFTHEREFEZ,

. 9#%523#3’9_}&@@853%5&%&1% BRE RF M RG BERMEEA , MERARER/NFLEER , W
Figure 32 P Ro

o RUREBEMALL, Y112 MATLZRERPEHBNED.

o EEEXBELARRERNDBEEERRIT, IHETEZRVMHEEXETRBE T = EMMRER,

10.2 #wRETRH

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

PR ceramic bypass
V+ _ / capacitor

¢-——————————1 OUTPUT

I

7777777777777777777 |

I | NC GND
|
|
|

|
|
|
|
|
7777777777 | Use a low-ESR,
|
|
I
|
|

VS- / | GNP vouT
Ground (GND) plane on another layer

Use low-ESR,
ceramic bypass
capacitor

Figure 32. EHEBEENZERARBERME

11 2RI SCRY S Fr

111 SCRSCFr

11.1.1 ATy

TSR AH S SR -

+ ADS7822: 12 fii. 200kHz IhFEKFEAEEL 5%, SBAS062
o MNHRE: (HERAGEETT) , SLOA0SY

o MNHRE: (BHECAEH EMI #IEILL) , SBOAL28

11.2 HHREER:

’ﬁ%;% FIHE T PG R . R EAEROR SO . SCREAE X B IR . TR A LK A Py s 77 i PR AR 7 1]
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R (BT R)
= 1. AHREER
4 FE SRR PR 50E% HAR SR T B AN PR X
OPA348-Q1 15 i bk 15 i bk 15 i Ak 15 i Ak 15 s Ak
OPA2348-Q1 15 i Ak 15 i Ak 15 i Ak 15 i Ak 15 B Ak
OPA4348-Q1 15 i bk 15 i bk 15 i bk 15 i bk 15 B Ak

11.3 #X&JHE

THI#EEHAD T aXFRNEE. SENATHZI NI EERREFRE. XEARTHATHE TI HRIE ,
HFEAF—ERRTINAR ; ESHA TIH (ERAKKD

TIE2E™ HEL&4X T 49 TRJPX TREIF (E2E) 41X, btk X613 B 8 E Tie#t TRIT 2 B hE, £
e2e.ticom 1 , BALZAEE, 5ZHR, HRBBEHEERITIEN —EHPERFAE,

it TI 2RI %#F B EREEREEYMN E2E Bz, BRiIXEIEURFAIENRRER.
11.4 s

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

11.5 FrHE i st

‘ XU BASERANE ESD Y. FAEEEEIN, RO S —REM B0 ECE T S aiEid, PABTIE MOS [TIHGE 52 5 s 45
hiaN i

11.6 RiEF

SLYZ022 — Tl RiEH.
R ARERSNH HAEREAE. G55 E Lo

12 HU. BERATRTIE R

CLR Ui B S AU, BRI {5 . X85 SRR E S F I ol v B . Bl tna 225, A TdEm, H
AN SR REATABAT o U 7R SR i Ut W A5 0 SE AR A, 335 2 Bl e O F) A
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
OPA2348AQDRQ1 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA
2348Q
OPA2348AQDRQ1.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA
2348Q
OPA348AQDBVRQ1 Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 A48
OPA348AQDBVRQ1.B Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 A48
OPA348AQDRQ1 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 348Q1
OPA348AQDRQ1.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 348Q1
OPA4348AQPWRQ1 Active Production TSSOP (PW) | 14 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 0OP4348Q
OPA4348AQPWRQ1.B Active Production TSSOP (PW) | 14 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 OP4348Q

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

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

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

@ Lead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

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

Important Information and Disclaimer:The information provided on this page represents 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
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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-Q1, OPA348-Q1, OPA4348-Q1 :

o Catalog : OPA2348, OPA348, OPA4348

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
OPA2348AQDRQ1 SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA348AQDBVRQ1 SOT-23 | DBV 3000 178.0 9.0 33 3.2 14 4.0 8.0 Q3
OPA348AQDRQ1 SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA4348AQPWRQ1 TSSOP PW 14 2500 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 24-Jul-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
OPA2348AQDRQ1 SoIC D 8 2500 353.0 353.0 32.0
OPA348AQDBVRQ1 SOT-23 DBV 5 3000 180.0 180.0 18.0
OPA348AQDRQ1 SoIC D 8 2500 353.0 353.0 32.0
OPA4348AQPWRQ1 TSSOP PW 14 2500 353.0 353.0 32.0
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PACKAGE OUTLINE
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PIN 1—]
INDEX AREA

4
0.3
\ { 0.15
0.2 [c|AB] NOTE 5 4X0°-15° = @D = =00 "YP
1.45
0.90

GAGE PLANE

f

g’ &/* L \ 1
. TYP 0.6
0 — o3 TYP SEATING PLANE

4214839/K 08/2024

NOTES:

[N

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

. This drawing is subject to change without notice.

. Refernce JEDEC MO-178.

. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.25 mm per side.

. Support pin may differ or may not be present.

AOWN

)]

INSTRUMENTS
www.ti.com



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/K 08/2024

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
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/K 08/2024

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

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

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

‘\‘_

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

SEE DETAIL A

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

4214825/C 02/2019

NOTES:

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

. This drawing is subject to change without notice.

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

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.

[N

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

SMALL OUTLINE INTEGRATED CIRCUIT

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

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

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

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

SOLDER MASK DETAILS

4214825/C 02/2019

NOTES: (continued)

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

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

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

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

4214825/C 02/2019

NOTES: (continued)

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

9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWOO014A

SMALL OUTLINE PACKAGE

\ 12X
e
-
I 2X
—
I
1 4X (0°-127)
—t a
= |
. :
. 0.30 T
- Mo 12 MAXL
43 [ [01@ [c|A[B] '

NOTE 4

\\.

\ / ]
~~&.«/\ (0.15) TYPjr
SEE DETAIL A

GAGE PLANE

P

DETAIL A
TYPICAL

4220202/B 12/2023

NOTES:

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

. This drawing is subject to change without notice.

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

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153.

(G20 w N
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PWOO014A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

[N
N
X
BelCinE
N
a1
N
J

1]

SYMM

=
1)

L

(5.8) !

LAND PATTERN EXAMPLE

SOLDER MASK
OPENINGWL

/

EXPOSED METAL SHOWN
SCALE: 10X

METAL UNDER
SOLDER MASK\

EXPOSED METALJP

#Lf 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

JL* 0.05 MIN
ALL AROUND
SOLDER MASK

DEFINED
SOLDER MASK DETAILS

(R0.05) TYP
e

SOLDER MASK
OPENING

I
|
J |\ .\J!EXPOSED METAL

4220202/B 12/2023

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
PWO0O014A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

e

14X (1.5) SYMM
i j | T ¢ (R0.05) TYP
0 | | e
|
|
|
.
|
|
|
|
|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220202/B 12/2023

NOTES: (continued)

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

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