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TLVX333 2pV Vog. 0.02puV/°C. 17pA. CMOS iz H Uk 3%
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o e HEEATENT

o RKHIE: 2uVv

o FHEF: 0.02uv/°C

o fKMEA: 1.1 pVpp, 0.1Hz £ 10Hz
o HRAHIM: 17pA

o HJRHLJE: 1.8V £ 5.5V
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500 nV/div

1 s/div
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TLVX333 %741 CMOS iz B JSUR 38 AMAE B 20 % 1k
e, mHMEWN TS ). XEEBE T RAE A H)
EHERA ) FIEFERTIHORAS 10BN A) AL RE Y
PR B R JE R (o 16pV) HILTFEER,
HEASHRRA 28uA. TLVX333 41 B LEMH
A DL R J LSRRI AF MR, BRI, IR
KR N WEEZE, HEST 2581
e fith, &E7E 1.8V (£0.9V) & 5.5V
(+2.75V) PRHRAS T TAE.

TLV333 (HiEiEh A #2ft SC70-5. SOT23-5 #
SOIC-8 =Ffift3, TLV2333 (RGHIERA)
VSSOP-8 fl SOIC-8 Wifhd#s, TLV4333 $2fithrifE
SOIC-14 H1 TSSOP-14 Wyffiis e, A 284 RA 130
& TAEREVE I N -40°C & +125°C.

BHERV
RS ESpS BT GRFrfED
SOIC (8) 4.90mm x 3.91mm
TLV333 SOT-23 (5) 2.90mm x 1.60mm
SC70 (5) 2.00mm x 1.25mm
SOIC (8) 4.90mm x 3.91mm
TLV2333
VSSOP (8) 3.00mm x 3.00mm
SOIC (14) 8.65mm x 3.91mm
TLvasss ﬁ?ggig%%ﬁﬁg 5.00mm x 4.40mm
(1) ﬁﬁmiﬁﬁﬁﬂmﬁ%, THZ P U R R R AT

An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,

intellectual property matters and other important disclaimers. PRODUCTION DATA.
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5 EHHERE
HEE-54%
= BEH soIC SOT23 SC70 VSSOP TSSOP
TLV333 1 8 5 5 — —
TLV2333 2 8 — — 8 —
TLV4333 4 14 — — — 14
6 SIMECEMINEE
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5 §E§SOT23333 DCK ﬁ% 1 TLV333
HRE 5 5| sCc70
HaE
OUTE EIV+ +IN| 1 5 | V+
o e B
*'NE ZI"N JIN| 3 4 |ouT
D 3% : TLV333
8 Bl MR TER B (SOIC) #Hix
e
@)
nct 8 | NC"
-IN 7 | v+
+IN 6 | OUT
V- E 5 [ NC"
(1) NC RERFTAIPERE,
SIBIThAE : TLV333
5|
W N
110 L
B DBV DCK D
(SOT23) (SC70) (solc)
—IN 4 3 2 | RHE®mA
+IN 3 1 3 | ELEETPN
NC — — 1. 5. 8 — TAIER (T UEZE
ouT 1 4 6 o] Lk
V- 2 2 4 — R (&IE)
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D #% : TLV2333

8 5| soIC, VSSOP

fHRE

il

SIMIThEE : TLV2333

5|
w5 .
2% 5 110 Bi A
( SOIC, VSSOP )
—-IN A 2 I RE@WMA , BE A
+IN A 3 I FEEHEA , BE A
-INB 6 I RE@WMA , BiE B
+IN B 5 I FEEH A , BiE B
OUT A 1 (o] Wi, BEA
OUT B 7 o] Wi, BEB
V- 4 — R (FRIE)
V+ 8 — FBR (&S )
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OUTB | 7 E ouTC ouTB E E ouTC
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)

% RS 110 e

D (SOIC) | PW (TSSOP)
-IN A 2 2 I RAERA , BE A
+IN A 3 3 | EABA , Bl A
-INB 6 6 | RAE®A |, BiE B
+IN B 5 5 1 FEEBA , BE B
-INC 9 9 | RIEWA , BEC
+IN C 10 10 I EME@mA , BEC
-IND 13 13 I RAEWA , BED
+IN D 12 12 [ EMMA , Bi@ D
OUT A 1 1 o W, BEA
OouT B o Wi, BEB
ouT C 8 8 o] W, BEC
OUT D 14 14 o W, BED
V- 11 11 — AR (RIE)
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Copyright © 2015, Texas Instruments Incorporated 5


http://www.ti.com.cn/product/cn/tlv333?qgpn=tlv333
http://www.ti.com.cn/product/cn/tlv2333?qgpn=tlv2333
http://www.ti.com.cn/product/cn/tlv4333?qgpn=tlv4333
http://www.ti.com.cn

TLV333,TLV2333, TLV4333
ZHCSEE6 —DECEMBER 2015

13 TEXAS
INSTRUMENTS

www.ti.com.cn

7 FAR#HE
7.1 BNEKTEE

EARBRBRECEANS (BRIFESEHH ) @

B/ME BKE By

BRBE Vg = (V+) = (V-) 7 Vv
E2HAZHO Bk (V-)-03 (V+H)+0.3 Y,

B -10 10 mA
wE e E

IHERE -40 150
BE &R 150 °C

EFRE | Tog -65 150

(1) BHEXNZAZEETAGIERN DR BRFERKART, XERFEMDTEETHIEERL , N TIHEETHRFHEEMNR
EUREBHEFENRERFTHEMECRE , FHIFREA, EENBAFEERA T KN BETREMERG TR,
(2) WMABIMBE—MEHFZRFEH. N TRERILFEH 03V NAAGS , YAFHERRENTEY 10mA HEER.

(3) MHFEEE  SNHRNE—MHEAR.

7.2 ESD #iEE
& By
v T A EER (HBM) , B4 ANSI/ESDA/JEDEC JS-0014 +4000 v
EsD)  F @B EAEE (CDM) , B4 JEDEC M58 JESD22-C101@ +1000
(1) JEDEC X #4 JEP155 % : 500V HBM REBFEARHE ESD B RRB T L2447,
(2) JEDEC 3#% JEP157 #LZE : 250V CDM HETEFRHE ESD HFIRB TR 4,
7.3 BWHIEEH
EEHABXEESENNE (BRIESEHHA )
B/ME WRFRE BXE By
Vg R E 1.8 5.5 \Y;
HERESTE -40 125 °C
6
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7.4 HHREEER : TLV333

TLV333
iz o0 | otz | (scro iy
8 5|f 5 5| B 5 5|
Rosa S£EIRERMA 140.1 220.8 298.4 °CIW
Roc(op) LEHNFE (RSP ) #HEE 89.8 97.5 65.4 °C/W
Ross S E B RARMME 80.6 61.7 97.1 °CIW
AL ZEMBNRBLESH 28.7 7.6 0.8 °C/W
VA SEHEHERNFISH 80.1 61.1 95.5 °C/W
Rojchoy S ESNT (JEER ) HPR TEA TEA TEA °CIW
(1) BRESNFRIENMNESEE , SR (EE4H IC HEHAHEF) NARSE , SPRA9IS3,
7.5 MMREEER : TLV2333
TLV2333
R (58|C) (vgggp) s
8 5l 8 Ik
=N SEINEMRMA 124.0 180.3 °C/W
Rescitop) BN (TE ) RE 73.7 48.1 °C/W
ReJs S E B IR ARAAE 64.4 100.9 °C/W
AL ZEMINBESH 18.0 2.4 °CIW
VA SHEHEHERNFISH 63.9 99.3 °CIW
Roacbot) SEBHNFE (JKE ) A TiHEA TEA °C/W
(1) BXREENFRIEMNEZEE , SR (ES4F IC HEHAHEF) NARSE , SPRA9IS3,
7.6 MMREEER : TLV4333
TLV4333
) (S(I)DIC) (Tsps\,lcvjp) A
14 BIHp 14 5| B
Rosa SEINEMRME 83.8 120.8 °C/W
RoJc(top) BN (TAE ) RE 70.7 34.3 °C/W
Ross SE B ERRAE 59.5 62.8 °C/W
AL EEMSBWBESH 11.6 1.0 °C/W
Vi SEEBRIRNBIESH 37.7 56.5 °CIW
Reic(bot) LEHNFE (RSB ) A THEA THEHA °C/W

(1) BEXRESAFAEGNESER , B0 (KB4 IC HERAERF) MARE , SPRAIS3,
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7.7 BSHEM :Vs=18vV E55V
1E T, =25°C, R = 10kQ HEEZ 1/2 Vs, Vo = Vour = 1/2 Vs BISZHETNE (BRIESHHA )

B | i A R/ME HAE BAE By
P LS
Vos BMAKBBEED Vg =5V 2 15 Y
dVos/dT Vg iBZ Ta = —40°C & +125°C 0.02 uv/°C
PSRR BRI &I e Vs =18V E 5.5V 1 8 A%
KBREMH® 1@ ny
BESE , BER 0.1 WYY
RAREBERR
Ig HWARELR +70 pA
LEREEENEARESR Ta = —40°C & +125°C *150 pA
los WA KRR +140 pA
RS
en MABEREZRE f=1kHz 55 nV/iVHz
o f=0.01Hz £ 1Hz 0.3
BABERS f=0.1Hz & 10Hz 11 HVee
in MABRBREERE f=10Hz 100 fAINHz
RWABETEE
Vewm HEHEEE (V9)-0.1 (V+)+0.1 \Y
CMRR HEMFI L (V=) = 0.1V < Vep < (V4) + 0.1V 102 115 dB
BMABRR
=i
e P
FrER
Aol FF IR e 48 3% [ (V-) + 0.1V < Vg < (V4) — 0.1V 102 130 dB
SRR IE R
GBW TR C_ = 100pF 350 kHz
SR EEX G=1 0.16 Vips
]
;fgxﬁt B R HT BR B A B 9B Th = —40°C & +125°C 30 70 mv
Isc ER B +5 mA
C. BHEAERS BSE ARG M
Zo FrERG R f=350kHz , Ig = OmA 2 kQ
R
Vg HESBETE 1.8 55 \Y
Ig BASER (B HRAR) lo =0mA , Tpo = —40°C E +125°C 17 28 HA
FriE@nd i Vg =5V 100 us
BESTHE
HERESEE -40 125 °C
IEEE -40 150 °C
HERE -65 150 °C

(1) BURTFEMAMIZIT S, FIERABOE 25°C T3 TESRE , NTIRD TRIBETHRE,
(2) 7 150°C T 300 MY FRiABRKREA , BEISHELELR 1uv,
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7.8 HEEM
£ T, =25°C, C . =0pF, R, =10kQ BEE#EZE 1/2 Vs, Veu = Vour = 1/2 Vs IEHTNE ( BRIESHHA )
120 250
H 100 200
™~
. 80 S Phacs 150
c - N
g g 60 B ! 100 3
= < ™ N ¢
= @
s S 40 | NG 50 o
B = Gain TN \
20 ™ N{ 0
gy
I -||_|— 0 SN 50
1 1 1 1 1 1 1 \_\ 1 1
<t ™ 0O IO N O © M O M O O N W 0 «— o _20 _100
§ § 5T o T = < - & 10 100 1k 10k 100k ™
Offset Voltage (uV) Frequency (Hz)
Figure 1. X ABEF£5HHE Figure 2. FFFRE 2 SIARF MR R
140 120 — T
[ || +PSRR
120 [y 100 PN
\ \\\ \\\
100 y -PSRRI™N
80
) \\ ) ™N \
T 80 S 5 N
o ™ r 60 N N
S ™ & N N
(@] N o N \
N 40 \
40 N ™N \
N\ N
20 | 20 -
N
0 0
1 10 100 1k 10k 100k Y 10 100 1k 10k 100k Y
Frequency (Hz) Frequency (Hz)
Figure 3. il L 5B E MR R Figure 4. BRIDH L SR B R R
3
Vg=42.75V 210
N — ——— V=409V 205
2
\ ~N 200 | —
—40° -'B "
1 40°0 \\ 195
2 ) :.\§ viosec || 725 190
2 4 | l <
(] 0 —= k=3 é
2 +25°C YL -d-" < -
s = E =TT [~ —40°C -190
=] e
5 N 195
] +125°C s [——
P +25°C 1] —200
% -205
—40°C
3 -210
0 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5
Output Current (mA) Common-Mode Voltage (V)
Figure 5. i BB EEE SR HBERBEMNAR Figure 6. IAREBRREREBERANXR
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BAAEM (continued)
£ T,=25°C, C_=0pF, R =10kQ BI#EZE 1/2 Vs, Veu = Vour = 1/2 Vs ISR TNE (BRIESEHA )
250 I 25
— —
200 |—— = —_ V=55V
T e i pp N — - I
150 [ B === 20
T —
100 Vg=18V
50 _ 15
g Vg=5.5V )
i -——=Vg=18V 5
-50 ~ 10
-100 —
-150 |—*lg —— == == 5
200 |-~ ° —|
| +|B
-250 0
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Temperature (°C) Temperature (°C)
Figure 7. 2 B ESBE AW ARE LR Figure 8. #SBERERERMXR
e e e e
| ] s
= B fr——— ke
B = S
> [
N A A T (=]
S F e
gt et g
> S
é_ ? ..................... T é
= S S 1 =
O F . S
i : o
Time (50 ps/div) Time (5 ps/div)
G=1,R,=10kQ G=1,R,=10kQ
Figure 9. X155 BRI Figure 10. M55 M BRIA 5L
n rrrTTT T T T T T T T T e T T T T T T T T T T n LR UL L B B AL B DL AL DAL L
= - N N N N N N N : n - N N N N N N N N ]
§0§ """""""" - * """"""" T E
N - Inpgt E > - Inpgt """"" I E
s : ] k] s : ]
o 7 > o ]
- ] ~ 0 F ]
- =0 F -
u A ] o [ ]
g \o o E > b E
= F : ; TF ;
Sof : ; 5 1

Time (50 ps/div)

Figure 11

. ESERE

Time (50 ps/div)

Figure 12. il EIRE

10
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BAAEM (continued)
£ T,=25°C, C_=0pF, R =10kQ BI#EZE 1/2 Vs, Veu = Vour = 1/2 Vs ISR TNE (BRIESEHA )
600 40
35
500
. 30
2 400 3
2 / z* /
£ 300 / £ 20
B /
2 1 g /
£ / 3 15
& 200 /
0.001% L4 10
/ LA
100 — 5 ol
=] 0.0‘1% //
0 0
1 10 100 10 100 1000
Gain (dB) Load Capacitance (pF)
4V B Ek
Figure 13. T ER A S AR E AR KRR Figure 14. MEBRHEAMBBRRBNIXR
SEEARERRREREREE RS SRR 1000 1000
; ........................................ ,f |§ 9
s ] = Continues with no 1/f (flicker) noise. 3
% T s P PP P E E C‘ W H’\\‘H! E
=2 ] Y. urrent Noise z
> . 2 100 100 &
Q ] P4 @
= UL A RS B 1N U R D U A O D E o 2
1 £ Voltage Noise =
e E < y,|
1 10 10
1 s/div 1 10 100 1k 10k
Frequency (Hz)
Figure 15. 0.1Hz & 10Hz g7 Figure 16. BRMBERF ML HE SMEEHXR
50 =
Normal Operating Range
40 [ (see the Input Differential ~
30 | Voltage section in the
< Applications Information)
= 20 /
g 10
3 o /
é -10 //
3 -20
£
-30 Over-Driven Condition Over-Driven Condition
_40 Il Il Il Il Il Il
) .
-1V -800 -600 -400 -200 O 200 400 600 800
Input Differential Voltage (mV)
Figure 17. AARELREHAZ D BERNHRR
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8 ¥4 %BA
8.1 #hiR

TLVx333 RINZEHABR/AANE , BUIEBRE , FEFQHARNMHALRE, XER[ERATHEEIRER
R, EENE#EBIREENZC AT RBERFRENRERER, I, TLVX333 RFER A E 55 A% L
ggzg%g 1f BRERM. SRETXE Bt , ZRIINESERRFREASZ NA WERZE L MEERZ S RE

8.2 IhEEIEHE

| [l |
| ! |
Notch
| CHOP1 GM1 CHOP2 Filter GM2 GM3 I
+IN ¢ > = >¢OUT
—-IN O Y - I
| I |
I L —— |
I GM_FF c1 I
| L | |
| |
| |
| |
- e e e e e e e e e e M e e e M e e M M M e M M M M M M M M M M o d

8.3 45 i%8H

TLV333, TLV2333 # TLV4333 RIBFZZEMABEMERRE , HEFTSHIENAMEENRE. XATE
EETHEE  THNEHEBIEETCEMEEMAXRFAELEE , HBRE Uf RESE, K85 PSRR, XLF4RE
BEEBKEEMEFZTH NA PEEZT, MEAEAT, TLV333 RIHMERE, BEEBFIREHRTT
fRit. EEEMNHARHAET  XESRE., BRSERNERAS[TRESHEAAA ( AEEEEEREM LAY
%; 100mV ) M EHEE (ERELEFELT 100mV BLA ) ., TLV333 RIIEREZERAB[ERTEREAN B

8.3.1 I{EHE

TLV333 RINZEMABIFEARLBERRRIIEERR , TEBER Vs = 1.8V (20.9V) E 5.5V (+2.75V), HIR
I%EZS?E E’g gjﬁﬁxﬁﬁﬁiﬁﬁiiﬂﬁﬁ (BSRLNRATEER ), BEFMBIHETHRBFRBEESRETD
ﬁﬁﬁ Y 2 ; o
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1 %88 (continued)
8.3.2 WABE

TLV333, TLV2333 # TLV4333 RIIMNMAREEECEELFRHEM EEATET 0.1V, TLV333 ThXES
SRR, METEMRANERXE K XAFRFSHMMERBRARENER.

BE  BARERRLY) 200pA ; BR , BHEREENAARERSEISERRASR LA ASIM. MR
é%)ﬁfu’f‘ﬁﬂ 10mA , MRS AT ARBE BREENBENEE, BT HABEF[EMIIULRS , MFigure 18
Fii7Ro

loverLoAD
10 mA max
—

VIN

NOTE: MEMmAHLEBLBIFR 0.3V HES , WEERKEBMER.
Figure 18. M ABREF

8.3.3 HIXAKIE

TLV333, TLV2333 # TLV4333 EEMASNEIRERREESHREFIIELNIE 125kHz EERAREES
Ao EMAREE sus BIEERARBIT—RBRRE. BHIE , MASREEY 100us KEXEFEMN Vos BE.
WRITREEBS NGRS,

8.3.4 EUBZEHAS[AHMN M HIBIE

B NA ERAEEEREAEENT ov MIEFREREE (W0 25V )2E , MEFEHENEE, XTAZ
BEBERRZERASERN  IRHHESERL oV (EBOILEEERSEMRASNEHIZIETR) , iadm
B8, HeENEBEERREERARUTUESNIEERITEAEERRNE  EFaSETHHEE, ELEEHRRE
THERT , TLV333, TLV2333 M TLV4333 MimtHeEBZED D EmREME T wE, EHIEHETEFHS —
NEEPHEE M S — PN EERAB[AEFRAMEANER, ERHHNE - NAEFRZEEZ N THEMEES , LA
H TR 2K T SUAEIME |, WFigure 19 HA R,

C VOUT

% Rp =20 kQ
Op Amp V-=GND

-5V
Additional
Negative
Supply

Figure 19. Vour $EHhSEE
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1 %88 (continued)

EBIRIREL R |, TLV333, TLV2333 1 TLV4333 HEMNMEHSFRLEBEEFRNEEABRRAIBENVE. ZH
RIOGEATRERBMPY MBS, TLV333, TLV2333 H TLV4333 FEEEFESEEZBARGER  #ENBEBELSR
20kQ, BEE , B BEAFEHERAHEENBEHNE. BEELEERE ov EERKE 2mV NEFHE, EF-
2mv B HIREIFIEEMY  EYMEBEREZE —2mv UL EEAMREHENEE., BETH EMEENBEE
IZEE R ASBAREBIZH IR T . FAEKE 10kQ WEBATUEEE —10mV HENHENBE,

8.35 WAEZESDHE

TLV333 EEEETHRMNAER M ARERRAIAN 200pA, EEHBRT , REBRESKIEIEM (FSH
Figure 17 ) . HZzERASRBEHLMZTEERN , RETEEINE, H2ERASNHEEEHIZEREF —NER
e FEEFERBABHNER  RAEEHWASIHAHNESsWARE, HESAALRESBT A AT
RXAWFEZRE , ZEHTE 10kQ BHETH (EMI) ERSBEEEESFERNEREE , MFigure 20 FiR. B3E
E OAAREERNDREELEXENAETERA,

10 kQ Clamp
+IN o—— /MM
% i Core
-IN

10 kQ

Figure 20. E3 A B

8.3.6 EMI U= R 5 AR

TRNEERABZNT EM HHBELETRE, WMRES EM 3 NzERAR | HASRE HPANRINERK
BELEEN EM N TEREERHE. INMEEREHATRAHESALEHAINEERES BN, BAFMENZERK
BESIBIThEEH A2 E EMI M |, ERMWMASIHTRERRS TN, TLV333 EERABRIINFIE THARK
BIERES | ZERER TR BARSEN EMI BRI, A AR REEEMERER, EKSEBIEME M (-
3dB) , £ 20 dB & 10 fZMEMN TREE,

8.4 BBHIhEEER
TLV333 S5 E 2 haeE N, REHJRBEEE 1.8V (20.9V) 5 5.5V (x2.75V) 28 , XEBEHRLB3,
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9 NAMRKI

NOTE
T A MBoMEEFET TI AHHE , TI MEREEWMENTEY, TI BEFNAE
BEA4RSEATENA, FRPERIEANRHERITRERB I , BBERLSEIEE.

9.1 RE&RHI
Figure 21 A T i AN EARE E,
Figure 22 B 7~ 7 {RMI 837 20 R s 482 8%

® R

5V
R R D
R R

O VOUT

il R,
= 4\/\/\/_0\/%1:
Figure 21. BERIZEMABIHNARKAR

+5V .—!—4
Load _—L
4. 99 kQ 49. 9 kQ 3 -
R R
— ) 71.5kQ 56NQ
lLOADl% Rshunt ;
4. 99 kQ

Device - —\/\/\/\—O
R, <ADS1100 R ¢

<
[

48.7 kQ

W

% Stray Ground-Loop Resistance % 1.718 ‘o = FPSGA:S(?I\? 4)

Copyright © 2016, Texas Instruments Incorporated
NOTE: 1% EBPEZR AT EF AR/ Y B IR Z T iR 7T R SR,

Figure 22. {Efleaifiisieas
Ry 2aH B , AT ADS1100 EHF 1°C B&MNBRFRE. BT ADS1100 2 16 futtizs , EHRNEE
WFXRMKGABEZEXREE, IRTHFELXNBE , U 5V BFRHMEBIRE , Kt A& % REF3130,
Figure 23 /R T BB R EBPA B PR TLV333,

100 kQ

NTC
Thermistor

Figure 23. AN &

Copyright © 2015, Texas Instruments Incorporated 15
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10 EBRMEREW

TLV333 WEIE T/EBHETBERE 1.8V E 55V (+0.9V E +2.75V ) ; ZHERAKER T —40°C £ +125°C K2
EuE, HAEHE BrRBNSBTERIEREREEHAEEETL,

CAUTION
BRBEART 7V RN SR ERKABRSE (ESRLNRAMEE K ) o

R 0.1pF EHRBRRE T HIRSIMMNL , REAEKESERFEREFNEFRERERNRSE, BXZREFNVEN
WHEE  ESHRA AN

11 %FF

11.1 wREN

11.1.1 ERAABEN
BIABWERARFNREAE. REBEEL ; MRULL , EFEHNFIBEENR (PCB) EibFHEA , BFRELE
NAGREERTRESETRGSIMNME, F 0.1yF BERSHEERRERILEFRSIMNMNE, EEMEMNBIEH
YN AXLEENTIRESMEH SIS AER | REEETIR (EM) BUEM,
MERBRENKBBEMNBEMSLRE , KTARCBERAFRBMNIBRG. BREREETHRSATERHNRBEL S
FERE (ENR ) WNNEERE, BSBARFNMARTHESEEY , TEUHRXERB=ENEE, Hibfh
BRI TIEEMAIE

.« FREARABRBEZG (BRERREHEE).

o FAHEBRRFHMBERTRRBE,

o [FZERAS[NWMARERSESE (WANKRESR) BE,
ﬁﬁﬁ%&ﬂé%ﬁ&*ﬁﬁﬁ??i%%ﬂ%ﬁ,Mﬁmﬂo&wm:ﬁi%%%%%&,i%ﬂ&?ﬁﬁ%m

11.2 HRRG

Place components close

Run the input traces to device and to each vs+
as far away from other to reduce parasitic
the supply lines errors
as possible

|
I
|
| N/C
|
,,,,,,,,,, | Use a low-ESR,
|
|
|
|
|

1 / ceramic bypass
V+ _ capacitor
¢ ————-——— -1 OUTPUT

|
|
} N/C GND
|
|
|

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

ceramic bypass
capacitor

Copyright © 2017, Texas Instruments Incorporated
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12 2RI SCRY 7 Fr
12.1 23
12.1.1 FFRIFF

%?Ebﬁnnmﬁki%’ HZ LA TN N 2
B V-l B EE, OV & 2V, OmA £ 100mA, 1% jiiEfEiRZ, TIPD102
o (KHLT V-l Bigi s, OV £ 5V N, OuA Z SpA #ith, TIPD107
o 18f7. IMSPS. HA7E:O. WMIIFE. HIEZSh A\ SAR ADC, ADS8881
o JBMLTHFE. mE. FBIPEAA L. R RBUSH RS, THS4281
o MALHRACEE., BILMEAS . 18 7. IMSPS M#E R4ES %Y1, TIPD115
o HERHE 16 A HES, ADS1100
o % 20ppm/°C. 100pA. SOT23-3 R4 HLEHF#E, REF3130

12.2 SCA3CHF

12.2.1 AR

AR SRR
+ (QFN/SON PCB i###) , SLUA271
o (VU5 k-FL 5| 462 A8 25) , SCBA0L7

12.3 HHRBEREE
§1 I TP . R EREREAR SR .. XS EIR. TEMARM, DL ERERR A B0 SRS i o e

* 1. B
2 7= i SRR FE R 506% FAR Y T B AR XRFAE X
TLV333 1 FL it Ak 1 FL it Ak 1 Lt Ak 1 Lt Ak 1 Lt Ak
TLV2333 1 Lt Ak 1 Lt Ak 1 Lt Ak 1 Lt Ak 1 Lt Ak
TLV4333 1 Lt Ak 1 Lt Ak 1 Lt Ak 1 Lt Ak 1 Lt Ak

12.4 #HX&EIR
THIEEZRAMAE TI *il:ﬁﬁﬂ’hj%o FEENNBSHSN N HEHERRER M, XERNEHFEE TI HFARAE ,
HEF—ERMTIBNS ; FSETIH (EREZF

TIE2E™ H&4X TI HQIE/WXTIEUW (E2E) # X, M XK OIE B NE TR TRIMZRNIHE, £
e2e.ticom 1 , BALZARE, 5 ZHR, HRBEHERTIEN —E&HPERRE,

RiIFXE T SERIIXF THBEREEREHEM E2E ilz, RUFTREURKRRIFHNERERER.
12.5 Fitr

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

12.6 HHRHEZS
A e Ea s EIRMAE ESD Y. AEMEESEIN, R SRR s B T S ik, UiE MOS IR R

hiad Ui

12.7 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.
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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 @ ® ® @/5)
TLV2333IDGKR ACTIVE VSSOP DGK 8 2500  Green (RoHS CU NIPDAUAG Level-1-260C-UNLIM -40to 125 1276 Samnles
& no Sh/Br) ple
TLV2333IDGKT ACTIVE VSSOP DGK 8 250 Green (RoHS CU NIPDAUAG Level-1-260C-UNLIM -40to 125 1276 amnles
& no Sh/Br) ple
TLV2333IDR ACTIVE SoIC D 8 2500  Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40to 125 TLV233 amnles
& no Sh/Br) p
TLV333IDBVR ACTIVE SOT-23 DBV 5 3000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 12YD
& no Sh/Br) L
TLV333IDBVT ACTIVE SOT-23 DBV 5 250 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 12YD Samnles
& no Sb/Br) L
TLV333IDCKR ACTIVE SC70 DCK 5 3000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 12B Samnles
& no Sb/Br) L
TLV333IDCKT ACTIVE SC70 DCK 5 250 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 12B B e
& no Sh/Br) P
TLV333IDR ACTIVE SoIC D 8 2500  Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40to 125 TLV333
& no SbiBr) B2
TLV4333IDR ACTIVE SoIC D 14 2500  Green (RoHS CU NIPDAU Level-2-260C-1 YEAR  -40 to 125 TLV4333 B i e
& no Sh/Br) B2
TLV4333IPWR ACTIVE TSSOP PW 14 2000  Green (RoHS CU NIPDAU Level-2-260C-1 YEAR  -40to 125 TLV4333 Samples
& no Sh/Br)

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

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

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

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/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.

Pb-Free (RoHS): Tl'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)
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® 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.

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

Important Information and Disclaimer: The information provided on this page represents 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 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.
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PACKAGE OUTLINE

DBVOOO5A SOT-23 - 1.45 mm max height
SMALL OUTLINE TRANSISTOR
3.0
2.6 (& Joafc
l=— 1.45 MAX —=
PIN 1—|
INDEX AREA f/ﬁ
k5 —_
3.05
2.75
|
s =
5X 83 3 I S — g<l/J
0.2 [c[A[B] L @) —= =— 2 1yp

0.00

f
g: Tvprr/ L f

03 TYP SEATING PLANE

4214839/D 11/2018

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-178.

4. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

INSTRUMENTS
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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/D 11/2018

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. 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/D 11/2018

NOTES: (continued)

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

i3 TEXAS
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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

YFF (S—XBGA—N5) DIE=SIZE BALL GRID ARRAY

(0,6928 REF.)
&
3 \

5x ¢ 950

0,20
(4] 0,015@]c[A]B]

o
@

|

|

|

|

JT®
\ 1
PIN Al

INDEX AREA Bottom View

N — - —— =

T
0,625 MAX il []0,05

—l—w_ """ y - T SEATING PLANE

4207625-3/A0 12/13

NOTES: A. All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—1994.
B. This drawing is subject to change without notice.
C. NanoFree™ package configuration.

NanoFree is a trademark of Texas Instruments.
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GENERIC PACKAGE VIEW
DRB 8 VSON - 1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4203482/L
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MECHANICAL DATA

RGY (S—PVQFN—N14) PLASTIC QUAD FLATPACK NO—-LEAD
3,65
‘ 3,35 a
13 | 9
|
14 ‘ 8

B % ] 3,65
\ 3,35
1

Pin 1 Index Area /

Top and Bottom 2 6

A

~

¢ 0,20 Nominal

1,00 Lead Frame
a4 ? Seating Plane

0,00
Seating Height

0,50

) U‘JU r fwo,zo
PUULD

1
THERMIAL PAD
e -y
|
SIZE AND| SHAPE
[@ T " "SHOWN ON SEPRATE SHEET |

"WQLJCH

nnnnn Lus

0,18
o 0,10@]c[A]B]
0,05@|C
Bottom View 4203539-2/1 06/2011

A. Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M-1994.

B. This drawing is subject to change without notice.

C. QFN (Quad Flatpack No-Lead) package configuration.

D. The package thermal pad must be soldered to the board for thermal and mechanical performance.

E. See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.
ﬁ Pin 1 identifiers are located on both top and bottom of the package and within the zone indicated.

The Pin 1 identifiers are either a molded, marked, or metal feature.
G. Package complies to JEDEC MO-241 variation BA.
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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.
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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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