Product  ~\ww Order Technical 2 Tools & Support &
Folder e ¢ Now Documents #\ Software Community
L ’{ll::é?rs{UMENTs OPA170, OPA2170,0PA4170

ZHCS122D —AUGUST 2011-REVISED OCTOBER 2017

OPAx170 36V. HLHLJE., SOT553 #3. {KIhftis Bk HBE R 5

1 etk

RS ETaE: 2.7V £ 36V, +1.35V & +18V

3 UihA
OPA170. OPA2170 fll OPA4170 24} (OPAX170) J&

o fKMEA. 19 nVAVHZ T 36V, HHJE, KEEFIEEBONE RV, 1ZRAK
o CRDIERSHATIL (RFI) A KA RHMAELE, REELE 2.7V (+1.35V) £ 36V

o WG B EE S s (+18V) FIHIEFEETEE NIET. EAITERIERERSHE
o HINVERIZIT R IERE /N ORI RV N NS s N Kt AN 2 27 i = 8 1
o BLEIEH T XU TE RN DY E A R AR 2 5 A F AR A, T R
o MEAFWTE: 1.2MHz KRR RE R it RS

RSB BANBOREE 110pA

E AL 120dB

KA B IR : 15pA (RRMED

SR AT M bR vt 255 A0 i ) 2

i} OPAX170 Jf{& B WEBENCH® L ¥t 2% 61
feyneki N ann

REZHOSHIORZH — e € I, OPAX170
RIS HFORZENAE AR, BN 2.7V 2 36V
e RS N IEtT . Bl RERNRAGESAES
HARLL e . OPAXL70 R AI1E L 25 f1 38 ik 300pF

I ARFFASE . BN RTE SRR FLLL T 100mV BLKIE
JREL 2V 2 WIERIB4T. 15VER, IXUSBEAIE IE R

2 R Bz b 100mV B EE N _Lis4T, (H 2T IE YR
o R P BRI B2v WisAThE, PERESZ BN . OPAX170 5K
. R KBHUEIBATIRIEIE ) -40°C & +125°C.
o RRERTBORS Device Information®
o MraUBCRE PART NUMBER PACKAGE BODY SIZE (NOM)
o JREEIME SOIC (8) 4.90mm x 3.91mm
] OPA170 SOT (5) 1.60mm x 1.20mm
vk e SOT-23 (5) 2.90mm x 1.60mm
o EBRFT /NI
t;jzz;;;f%%§ soIC (8) 4.90mm x 3.91mm
e oPARLO vssOP® 3.00mm x 3.00mm
o Wik VSSOP (8), fMAk%: 2.30mm x 2.00mm
WSON (8) 2.00mm x 2.00mm
oPAaL0 SoIC (14) 8.65mm x 3.91mm
TSSOP#}%%(14) 5.00 mm x 4.40 mm

@ %T%Fﬁﬁﬂm'ﬁ%, T2 i L R R K RT TT 7 B

36V BREBUKIBI MR/

Package Footprint Comparison (to Scale)

HHHH
HHHH

5

‘Fo

B 9

Package Height Comparison (to Scale)

SR Fh =

D (SO-8)

DBV (SOT23-5) DRL (SOT553)

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.

English Data Sheet: SBOS557



I3 TEXAS
INSTRUMENTS
OPA170, OPA2170,OPA4170
ZHCS122D —AUGUST 2011—REVISED OCTOBER 2017 www.ti.com.cn
Hx
L R e 8.4  BAEIIAEBITR oo 22
2 R e 9 BIAIFISEI oo 23
SR L P R 2 23
VR Wik AT 9.2 AR oo 23
B BRIFELEEE oo 10 HITRAHIREE W oo 26
6 BB BRI IIEE oo I = RO 26
LA S LLL AR v 26
70 I oo 11.2 Z‘ﬁ‘)%'ﬂﬂﬁﬂ ................................................................ 26
22 ESD BB oo 12 BFRISTRE SR e 28
7.3 BEUUEAT A oo 121 BAFSGT 28
74 PEERZEEL OPALTO oo 12.2 Documentation SUPPOIt .......c.ccverireereenieeireenieenee. 29
7.5 HHEREEE: OPA2L70 . mcmcorcrescnsirnsensnen 123 FHRBERE oot 29
7.6 HHERENSE: OPAGLTO0 oo 12.4  Receiving Notification of Documentation Updates 29
TT B oo 12.5 Community RESOUICES.......cccccvervirrieiieieineeeee 29
7.8 B oo 126 BAR vt 30
8 VEAN BEH.oooocoooeecens s 12,7 BERBBER o 30
LR 12.8  GlOSSAIY ...eveeiiiiiiiiieiee et 30
8.2 THEEMEID oo 13 B HEFTTIER e 30
8.3 HEME UM oo
4 BATPIRiER
e ZHTRCAH) TURS T B8 5 2 B0 ACAAH BT AR o
Changes from Revision C (March 2016) to Revision D Page
o CRIN WEBENCH $E3E T8 5 DAL YL SCBF B FIIE Moo 1
o BRI 8 BIJH DSG (WSON) F B ..ottt b bt e e bbb s e et b b s bttt s et b et n e 1
o CEEUKE L ST LR T A C AR 5 ESD HLERH EIEL N 250Q LU T 2.5 1 20
Changes from Revision B (September 2012) to Revision C Page
I R e T I 2 e Ny S L | B B = TSRS 1
o TIRIN FIMIThRE 3R ESD AEE K. EiX PF 3. FH W s SIS 0y IR S A
oy PRI SERF 5 VAU B FEATRT T T I T e 1
Changes from Revision A (September 2011) to Revision B Page
o ESI I SCARGER TR T BB 2R B oottt R ettt 1

fiAl © 2011-2017, Texas Instruments Incorporated



13 TEXAS

INSTRUMENTS

www.ti.com.cn

OPA170, OPA2170, OPA4170

ZHCS122D —AUGUST 2011 -REVISED OCTOBER 2017

5 #HAHER
k-5 2%
s R soT SOT23-5 D DSG VSSOP ol TSSOP
) (P 225D

OPA170 1 5 5 _ _ _ —

OPA2170 2 — _ 8 8 8 _

OPA4170 4 — _ 14 _ _ _ 14
JRA © 2011-2017, Texas Instruments Incorporated 3



OPA170, OPA2170, OPA4170
ZHCS122D ~AUGUST 2011-REVISED OCTOBER 2017

13 TEXAS
INSTRUMENTS

www.ti.com.cn

6 5|l EAMT)RE

IN+|I 5 | V+
.NE][ our

OPA170: DRL 33
5 5| SOT
L

@)

OPA170: D #3

8 5| soIC

LA

@)
NC™ | 1

- [x

1]
-IN IZ
N E}D_L

8 | NC?
7 | V+

6 | OuUT
5 | NCO

OPA170: DBV #}%
5 5|j SOT-23
IRALE

O

[ [5]w
- %A ok

5 IThEE: OPA170

5| Ji .
B4 S SOoT SOT-23 D Vo e
IN= (=IN) 3 4 2 I i ORARD A
IN+ (+IN) 1 3 3 I iE EAD $A
NC® — — 1. 5. 8 — WA S HEEEERE (AT
ouT 4 1 6 (o] it
V+ 5 5 7 — ERJE (e
V- 2 2 4 — B (R

(1) NC RRTLAMIEE:.

fiAl © 2011-2017, Texas Instruments Incorporated



13 TEXAS
INSTRUMENTS
OPA170, OPA2170, OPA4170

www.ti.com.cn ZHCS122D —AUGUST 2011 -REVISED OCTOBER 2017

OPA2170: D. DGK 1 DCU #}%
8 5|l VSSOP. SOIC #1 VSSOP (f##%%)

ML
o
OUTA | 1 8 | v+
-INA | 2
+INA | 3

7 | OUTB
5 | +INB

OPA2170: DSG #t3
8 5l E EH/NMET T 28 (WSON)

iG]
@)
ouTA ::|1|____\|8 ] v
— | —
-NA 12, 17| outs
| _ | Thermal | _
ana [ Tla, P :6'__—INB
L _ _
v- Zta___ 15T | +n8B
5| jIThEE: OPA2170
5
VSSOP 110 i e
B S SOIC | VSSOP (2% | WSON
%)
—-IN A 2 2 2 2 | SRS, BiE A
-INB 6 6 6 6 | AN, i B
+IN A 3 3 3 3 | FMN, BiE A
+IN B 5 5 5 5 | FAN, BB
OUT A 1 1 1 1 O |fd, WiE A
OouUT B 7 7 7 7 O |fd, #iEB
V- 4 4 4 4 — | R (R
V+ 8 8 8 8 — | IEHE (D

JRAL © 2011-2017, Texas Instruments Incorporated




OPA170, OPA2170, OPA4170

ZHCS122D —AUGUST 2011 -REVISED OCTOBER 2017

13 TEXAS
INSTRUMENTS

www.ti.com.cn

OPA4170: D Fl PW %3
14 5| SOIC 1 TSSOP

OUTA
-INA

+INA

+INB
-INB

ouT B

Eooooos

ML

e}

14| OUTD
E' +IND

E' +INC
R?iﬂgm
8 | OUTC

B [ThéE: OPA4170

il Vo B
B SOIC | TSSOP
—INA 2 2 I AR, EiE A
—-INB 6 6 I AR, EiE B
-INC 9 9 I ARSI, #iE C
-IND 13 13 I ARSI, #iE D
+IN A I AR, JEE A
+IN B I AR, JHiE B
+IN C 10 10 I [FIAHF N, #iE C
+IN D 12 12 I [FAHF N, #3E D
OUT A (o] i, EiE A
OUT B (o] i, @iE B
ouTC (o] i, @i C
OUT D 14 14 o] i, @iE D
V- 11 11 — F IR (AR
V+ 4 4 — IEHYE D)
6 AL © 2011-2017, Texas Instruments Incorporated



13 TEXAS

INSTRUMENTS
OPA170, OPA2170, OPA4170
www.ti.com.cn ZHCS122D —AUGUST 2011-REVISED OCTOBER 2017
7 Hr&

7.1 #@NERAFEE
EERBREESEANS , BRESEHHE, O

B/ME BKRE B
BRBE -20 20 \%
BEREBEE 40 \Y
ESHASIH BE (V9)-05 (V+)+05 v
ESMASIH B -10 10 mA
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7.4 BMREEER  OPALT0
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AER® D (SOIC) DBV (SOT-23) DRL (SOT) LXij
8 Bk 5 BIH 5 BIR
Roia GERIEMRE 149.5 245.8 208.1 °CIW
Roac(op) GE 4K (TS ) MR 97.9 133.9 0.1 °CIW
Ross & F B IR ARAM 87.7 83.6 42.4 °C/W
vaT ZEMEMOBESH 355 18.2 0.5 °C/W
Vs EEBEBERNBIESHK 89.5 83.1 42.2 °CIW
Roacibo) SR (R ) HE — — — °CIW
(1) BAWBRENNESER  BSRNARSE CESER IC HERER) .
7.5 PMEEEER  OPA2170
OPA2170
DCU ( VSSOP
AEEO D (SOIC) , DGK (VSSOP) DSG (WSON) LX)
PRAREE )
8 SIA 8 5l 8 Bl 8 SIA
Roia ZEERERME 134.3 175.2 180 71.5 °C/W
Roscropy EEINT (TREP ) AME 72.1 74.9 55 89.1 °C/W
Ross S E BEARAA 60.6 22.2 130 38.8 °CIW
VT SEETREHBIES T 18.2 1.6 5.3 3.8 °CIW
VB SEBRIRVBFESHK 53.8 22.8 120 38.9 °CIW
Roceey EZHE (K ) #H — — — 13 °CIW
(1) BXFBREGHNESZEE , BSRAMNARE (CESER IC HERER) .
7.6 HAHBEFEER  OPA4170
OPA4170
AEROV D (SOIC) PW (TSSOP) By
14 5| 14 B|#
Roia EES2S: £200] 93.2 106.9 °CIW
Rejcitop) EBHF (I ) AR 51.8 24.4 °CIW
Ross & Z e ERARAME 49.4 59.3 °CIW
Vot EEME IS 13.5 0.6 °C/W
VB HEBEERWBIESH 42.2 54.3 °C/W
Roacon EEHNSE (RSP ) AE — — °C/W

(1) BEXFEAREFNESEE  BSANARSE (FSEH IC HERIER) -
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7.7 BEEFH
1E TA=25°C, Vem = Vour = Vo2 , RL = 10kQ BiEEZE Vg2 WEGETNE ( BREZHHHA )
B8 | Wit \ B0ME  RBE BAE| B
KABRE
. Ta=25°C 0.25 +1.8 mv
Vos MAXRBBE
TA=-40°C & +125°C +2 mv
dVos/dT  WAXFEBEZH Ta = —40°C E +125°C +0.3 +2 uv/°ec
PSRR RAARFBESHREERNXR Vs =4V E 36V, Tp=—-40°C E +125°C 1 +5 uvIv
BESE , BER 5 UV
AARBER
Ta=25°C +8 +15 pA
I WARE SR
TA=-40°C & +125°C #3.5 nA
. Ta=25°C *4 +15 pA
los WA KRR
TA=-40°C & +125°C +3.5 nA
Y
MABERS f =0.1Hz E 10Hz 2 UVpp
= 100H 22 nV/vHz
e HALERBEHE f z 2
f = 1kHz 19 nViVHz
BABE
Vem g EEE O (V=) -0.1 (V+) -2 Y%
Vg=22V, (V) -0.1V <Vey< (V+) -2V,
To=-40°C & +125°C 90 104 dB
CMRR PRI Vg =18V, (V-) - 0.1V < Vgy < (V+) - 2V
s==* , (V=) - 0.1V <Vgy < (VH) - )
Tp = —40°C B +125°C 104 120 dB
WARR
EZ) 100 || 3 MQ || pF
g 6113 100 || pF
TR
Vg =4V E 36V,
AoL FrEr e R 2% (V=) + 0.35V < Vg < (V+) - 0.35V , 110 130 dB
Ta =-40°C E +125°C
SRR A B
GBP BREHRER 1.2 MHz
SR EER G=+1 0.4 Vius
5 0.1% , Vg = 18V , G = +1, 10V BBk 20 us
ts BT A 5 0.01% (1211) , Vg =+18V, G = +1 , - .
10V R "
SHIRE R E Viy x 82§ > Vg 2 us
THD+N BERAE + 187 G=+1, f = 1kHz, Vo = 3 Vrus 0.0002%

(1) BAEBETBE (VH)-2V, REHR V+. BSARBEBENNANSKNES , TRESFEE.
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BS54 (continued)
TE T =25°C, Vow = Vour = Vs/2 , R, = 10kQ BEEE Vo2 EHTUE (BRIESEHA )

BB | Wikt \ gME  RBE BAE| 24
Eof ]
_ IL=0mA , Vg =4V E 36V 10 mv
Vo A3 F E BRI B ER HIER
I PSR 1mA , Vg = 4V E 36V 115 mv
Vo FEX T S TR S R L=0mA, Vs =4V 2 36V 8| mv
I, FEEBR 1mA |, Vg = 4V ZE 36V 70 mv
Vg =5V, R.=10kQ ; Tp = —40°C E +125°C (V-)+0.03 (V+)-0.05 v
Vo X F IR B IR $: i EZIS?C’ go_l;lzzé}((:)dB , (V40,35 (V4)-0.35 v
Isc IR -20 17 mA
CiLonp BT B ARG pF
Ro FrER4a s pE f=1MHz , Io = 0A 900 Q
iR
Vs HEBETE 2.7 36 \Y
lo=0A; Tp=25°C 110 145 HA
o BNRABHNBSER
lo=0A ; Tp = —40°C & +125°C 155 HA
BE
HERETE -40 125 °C
IHREER -55 150 °C
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7.8 LAV

Vg =+18V, Ve =Vs/2, Rioap = 10kQ 5 Vg /2 #1iE, C_ = 100pF, B&AEAIMNEH.

xR L RFEMERENE

i B Ex
SR HL S A 1
PSR Siwin 2
S R S R (R 196 R 3
SR B LA R R A] ) 6 R 4
KA ES BB KRR G50 5
SR L R R 196 R 6
Il log 5 A5 i s [A] 1) 6 3R 7
N B RS R R 5C R 8
AT e R PR S H R PO R (RO IR LD 9
CMRR F PSRR S5 II6 R (LA EAE K 10
CMRR SR H 1K R & 11
PSRR S5iEEMIIX R & 12
0.1Hz % 10Hz M s & 13
AN B S M P AT 2 B SRR ALK K R & 14
THD+N L5500 (106 & K 15
THD+N 5 tH 421l 18] (1 ¢ & K 16
FrAS ISR R 1 E R & 17
B L UL B Y R R IAD ) O R & 18
FEIR 1 25 FUAR AL 5 43R [A] 1) 6 R & 19
PHFR I 25 55 402 [B] B 26 &R & 20
FEIR I 25 SR FE (] 1 6 R & 21
FEFR 4 BB SR A () 6 R & 22
MBS S AR (100mV i B i & 23, 24
TCARRL & & 25
I # K K 26
UiSuE 4/ 3] & 27
/MG S BRI R (100mV) F 28, K 29
KA 5 K o K 30, 31
KAGSESIIE 10V IEFTED [ 32
KAGSESLIE 10V FEERD [ 33
J i LIRS R R TR DG R & 34
e B H L S TR (] 06 R F 35
EMIRR IN+ 5[ 1% R [ 36
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20 25
18 Distribution Taken From 400 Amplifiers Distribution Taken From 104 Amplifiers
£ 16 &
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S £
< 10 <
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S 8 S
g g
5 6 @
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9] 4 o]
o o
2
0
£885888588858°8588888885888 °5y2ILgNggTnYRTRen2ad
S:l“:eo?wiwc?l??c?:\l‘,l_ v—NtOﬂ‘lO(Dl\wCD‘O_::&I [~ =NoleloleNoNeNol —FrrrTrrrTr T
te Offset Voltage (uV) oo Offset Voltage Drift (uV/°C) o
Bl 1. R E B 2. KR EER
1000 800 T T T
800 5 Typical Units Shown 5 Typical Units Shown
600
600
E 400 E 400 g .
o 200 1)
5 o g 200
S —T— s
T -200 8
£ £
O —400 S -200
-600 Veu = - 18.1V
800 -400
-1000 -600
-50 -25 0 25 50 75 100 125 150 -20 -15 -10 -5 0 5 10 15 20
Temperature (°C) G003 Common-Mode Voltage (V) G004
(CRAENCLSSE AU ES 2 B 4. SRHHUE 5 B HUE R 6 R
10000 500
5 Typical Units Shown VsuppLy = £1.35V to + 18V
8000 5 Typical Units Shown
6000 300
S 4000 / g
g 2000 / © 100
% 0 —— %5
> P— ‘\\ >
% -2000 g ~100
& Normal \ £
O -4000 Operation S o)
-6000 -300
VCM =+18.1V
-8000 ‘
-10000 -500
15.5 16 16.5 17 175 18 18.5 0 2 4 6 8 10 12 14 16 18 20
Common-Mode Voltage (V) G005 VsuppLy (V) G006
B 5. SR HLE 55 B HLUE R 6 2 B 6. RIS R AI R
(H40
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12 2000 :
— |B+
10 1500 || — s
+lg < — los /
—T | S
| ~
z 8 = 1000
e g
@ 5
S 51N G 500
T \ los 8
© m 0
o 4 5
/- :
-'B
2 |1/ -500
S~ Vgy =-18.1V Veu = 16.1V
0 | | | -1000
20 -15 -10 -5 o 5 10 15 20 75 50 -25 0 25 50 75 100 125 150
Veu (V) oo Temperature (°C) Goos
B 7. 1pA1 los 5 SRR IR IR 16 B B 8. i A\ i LRI SR 1A 9 R 3R
18 140
T &
17 Sy — T3T 120
— S o \\ \
16 T 5 N
S c@ 100
e s c \\ N
g 15 52 g0 ~ N
= 145 QL @ N N
o T
> 145 : i ™~ N\
2 -15 [{— -40°C =y NOTINC TN
=1 Q o \ N
o +25°C =g N N
-16 +125°C a0 N N
g o +PSRR SR ~
17 E3 20 [|—— -PSRR T~
L 8% —— CMRR ===
-18 0
o 1 2 3 4 5 6 7 8 9 10 1 10 100 1k 10k 100k M
Output Current (mA) G009 Frequency (Hz) Goto
Bl 9. frth B 3B E S R A G R (K BIR L D & 10. CMRR #l PSRR S5 8] )% &
CBURI N R EEAED
~ 30 3
S —— Vg = =1.35V S
S S
= 25 —— Vg =22V 2 2
2 — Vg = =18V 2
& S 1
- 20 ?:f 1 —
2 \ g L
(0] -l - -
3 . >
§ 10 - % -1
E s ~  —1 . ¢
E — - g 2| — Vg=27Vto 36V
° S —— V5=4Vto 36V
-3
=75 50 -25 0 25 50 75 100 125 150 -75 -50 -25 0 25 50 75 100 125 150
Temperature (°C) Gott Temperature (°C) o2
Kl 11. CMRR 5B ERIFIX R  12. PSRR 5iRE HK*X R
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1000
~N
I
2z
> 100
7]
s | g —
>3 W © I 1
-~ (%]
[=}
Z 10
(0]
g e e e o et e e e e
s
S
>
1
- , 1 10 100 1k 10k 100k 1M
Time (1s/div) Go1s Frequency (Hz) Go14
& 13. 0.1Hz & 10Hz M:ps B 14. %y \ FUH I 7S AR 2 R 5 AR B ) o6 R
0.01 -80 0.1 -60
9 Vour = 3Vrus gz BW = 80kHz g
e BW = 80kHz 1 e G=+1 5
@ G = +1 I|e R, = 10kQ T
o Q o Qo
z R, = 10kQ I 3|2 0.01 -80 3
I o0.001 -100 § |2 S
kel o 19 N 1 %
t g5 =)
3 2|2 o001 | 1 100 g
a y E= i 2
Q / g e S
S 0.0001 -120 & | § N > ;
£ Z |5 0.0001 — -120 Z
T o | T &
—_— [0} —_ (0]
S = |8 =~
= CATS e
0.00001 -140 0.00001 _140
10 100 1k 10k 100k 0.01 0.1 1 10 20
Frequency (Hz) Got5 Output Amplitude (Vgys) Got6
B 15. THD+N H 54 A #13% & B 16. THD+N 5t 1218 Al {1 5¢ 5
140 140
130 130
120 JVs = -@» 120
110 110
- — e e
z < al
3 100 2 100
4 o
90 90
80 80
// l
70 70
] 60 I: Specified Supply-Voltage Range »
60
50 25 0 25 50 75 100 125 150 o 4 8 12 16 20 24 28 32 36
Temperature (°C) Supply Voltage (V) cots
B 17. HASHRERER KR B 18. FA S IEHRERFIR R
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140 135 50
N N
120 [T 90
e 40 b=t Hh—HHH L N A A S B WA
N Gain Y
100 P 45 ~d .
N 30 S
80 \L 0 g
ﬁ N o —~ N
S 60 N Phase 4 45 3 @ 20 <
£ N ] = N
3 40 4] -90 2 £ ~
8 N ~L\ = S 10 ~
20 N N -135 N
N
0 ™ -180 0 SRy
L — G=-1 NN
-20 \ -225 10| —- g= NN
_ N
40 270 S G =100 \
0.1 1 10 100 1k 10k 100k 1M 10M 1K 10k 100k 1™ 10M 100M
Frequency (Hz) Gote Frequency (Hz) G020
Bl 19. JFERHE 25 FIAR AL S0 (8] (1155 R & 20. AP SR AR R
3 10k
— Vg =27V
25 — V=4V 1K
— Vg =36V s —
2 1
S 100
s g /
= 1.5 o \ /
[o} N 10 N /
< ; N /]
N
/ N
1
0.5
0 im
-75 -50 -25 0 25 50 75 100 125 150 1 10 100 1k 10k 100k M 10M
Temperature (DC) Go21 Frequency (Hz) G022
B 21, A SRR E R B 22. FHH BT SR R F R R
60 60
55 | Ru=10k 55 | RL=10kQ
50 50
45 —= —_— 45 —
g 40 ~1- = g 40 _- ~ T
5 35 7 3 35 <= BT el thais
g 10 AT Lk s Ll EFPSN - S 30 T
® Yy ® i
g 25 7, g 25 4
o 20 //’ o 20 7 z R=toke  Re=toke G = —1 ]
15 // ‘ 15 - 8 1
L . Rour = 0Q 10 =~ Bour=02 T ety
5 — — Rour = 25Q 5 — — Rour = 25Q = pgs T“
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OPAX170 HIISBMCRARIIA B m i SR TERE, 2ZZMIEM MAKEEAZE. Oy 2uviPC I EIRE, AIfER
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8.2 IhatHEH

PCH
FF Stage

Cb

+IN ¢ ®
PCH 2™ Stage Output , ouT
Input Stage Stage
-IN L ®
NCH
Input Stage
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18 AL © 2011-2017, Texas Instruments Incorporated



13 TEXAS

INSTRUMENTS
OPA170, OPA2170, OPA4170

www.ti.com.cn ZHCS122D —AUGUST 2011 -REVISED OCTOBER 2017

FetE B (T IN)

8.3.2 FENI IS

OPAX170 RANBAE — A WA SR . M3 N BRSO H R M LS IR, 2 H08 O & K AT
B, IXAMEIDLE T H BUTE San Nk DR 2 4% R ek 200 e A e e 3 Bl RO, T S5 B0 H s Tl g N R G P LR A o
OPAX170 ()% N A4 AR B R R B 1AL S 5 o B, i PR 220 4 i s YR . 8] 37 B 73X M.

5V/div
~
A
=

—— Output
p N

Time (100us/div)

G025

K 37. AL
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ARSI BE o WRSCET B il A s BB LT, %R T OPAXA70 IR TARfIL, (BT &M%
R B HZBE G, WRSCES A 2 IR IR AR A F B A 22 2 KT

MISFHTIORAS LN B B (S0 & 38) , ESD fRIM AR OREF RBOHIRES HA S AR g 384T . 281,
A0 SR 0 4 PR AR S BIR) TAR R R, W RER SR LS. an R MBSO, #B A E ESD f&
P T REAL T SRS I T . RTS8 T AR, (HAR DI KR a8t

4 38 4tk T A AR, FP R (Vi) B TIEBIRALEE (V+) 500mV TS . B R AR S Bl
BLBOR TIRE. R Ve RERIRIORI, B4 LR AT R A S8, IR PR Ve, B
SKERRHT Vi 205K 8600 DR, AR RATHLAR R P HFR A AR 10mA.,

AR HBETCERCR R, Vi e IR RIE FBOR S, AR R LI E IR B XA O SE RS, iz
] RE 2t B SRS 40 i KA

AN, YR (V+ B V=) O OV I, IR FRA IG5, BORas REAE L. AR, B
PRERIR T IR OV B T4 A5 SIRE R AR AR IR R s FHPUIRAS, M AR SR A iR fitig
BUBORAS Bt (ERSIF AR IE W MBS, ORAARAT AT RETEIL L TAF . WR PR DUMAREHAS, W8 L A A
B R AR AR R HURUKCT BT R R BB L RE ) LUR SN B AR (B A HELRH
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9.2.2 VEMEIHIRE

9.2.2.1 {#/ WEBENCH® T A& & Hi%i

i kb, {8 OPAX170 2844:3F4 B) WEBENCH® HL & T30 2 e H it 5 &
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EZHIEN T, HAT DLUF AR

o IBITHAEME, WEEEMNEU I HEERE

o BATINERBMT R, T ARHEERIAERE

o Wil B ANAR R O R T 2 CAD kX

o JTENXIF T EK) PDF 23 5 RIFEILE

5% WEBENCH T EF#4ME S, 15 H www.ti.com/WEBENCH.
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11.1 fiJafaeE
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VT VAL A
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o LB BB A FUHL T 5 B M R A A RO M AT . 20 PCB G — R B SR
I TERBR . BB TR R BT B THE (EMI) W7t . B0 SO B AR B
B, T R . ARk T IR S RIS, WS IR IR 2 SLOAOBY (HLEAH AT RIETY) .

o MHEEAEAR G, HGERR R B R . I R B, RIIE L L T AR
SR DA X L A AT A 2k

o ML B BT S . A 45 FTR, B Re A Re BRI T BRI M N2 2

o RATRAHNES . T AL R R

o TR S PR R A G B LR ER . ORI b B 61 R [ 387 T M.
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Aii Jaan il (1 F )

Place components close

Run the input traces to device and to each VSt
as far away from other to reduce parasitic
the supply lines

as possible

|
I
|
| N/C
|
7777777777 | Use a low-ESR,
|
|
|
|
|

1 / ceramic bypass
V+ e capacitor
¢ -————————— ouTPUT

|
I S S ‘ O
I | N/C GND
|
|
I
.
O Cg
VS- / GND ! vouT
Ground (GND) plane on another layer
Use low-ESR,
ceramic bypass
capacitor
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12 2RI SCRY 7 Fr
12.1 23

12.1.1 Third-Party Products Disclaimer

TI'S PUBLICATION OF INFORMATION REGARDING THIRD-PARTY PRODUCTS OR SERVICES DOES NOT
CONSTITUTE AN ENDORSEMENT REGARDING THE SUITABILITY OF SUCH PRODUCTS OR SERVICES
OR A WARRANTY, REPRESENTATION OR ENDORSEMENT OF SUCH PRODUCTS OR SERVICES, EITHER
ALONE OR IN COMBINATION WITH ANY TI PRODUCT OR SERVICE.

12.1.2 FFRZE

12.1.2.1 TINA-TI™ (2t TF#)

TINA™ & — K E . ThagsR Kk H 5 T s B2, WREFIET SPICE 512, TINA-TI™ & TINA B4
— R AETNRENAS, B T — RAVEEAAGVERR A, SRR TN T — N BB E. TINA-TL 2455
1£4i1¥) SPICE B BRSAARE 41, DL HAR R ThRE .

TINA-TI 7] )\ Analog eLab Design Center (FEHIHFSRIGZEWiHA0) Atk FE, Efeptemm s Eae /),
45 P RERE LA 2 M7 O RREE JE . RS AR AR5 A N I T RNER I FL 5 L FB R T e, AT 2 —
NS PEENTT T A,

X T 2 TINA B4 (B DesignSoft™$24E) m# TINA-TI #4%:. &M TINA-TI 3L
3% FR E AR TINA-TI 8.

12.1.2.2 DIP &H#4% EVM

DIP J&RC# EVM T HAEAE T —Fh ) s (% e A (1 05 O e/ R T G35 1C @47 AT 1A T RS FUUR
TI &%5: D B U (SOIC-8). PW (TSSOP-8). DGK (MSOP-8). DBV (SOT23-6. SOT23-5 il SOT23-3) . DCK
(SC70-6 f1 SC70-5) Fl DRL (SOT563-6). DIP i&fiL#s EVM 0 AT #4HL 5 JIHEE FH ek B B 500 H R A%

12.1.2.3 EHIEFEIAAZS GRS (EVM)

EHIZ EVM & — RFE 25 EE G, 7T A R A 1C BB A i B B AR R AL o fE BT AR B He S A
ih, AU A 2 AN E . B 5 AMEAIRLIRH, AR N — R e B R, SRR
PDIP. SOIC. MSOP. TSSOP i1 SOT23 #}#.

XL LR IS s AR, P s B AT IR A IC, T IUEAET TWiE F 12T EVM I 1
JUANIBTHASAERE G

12.1.2.4 T GFEET

T s ks BT BT T SR T A Rl ks BRI SR I = et N L X QU7 5=, ettt T2 S
HLPR I TAE RS, i de. (e, SERECIRIFERIR (PCB) L JF B EIAIA R AT 4. PERG DL K e 45 3.

BRIREL T ks e, 315 1) http://www.ti.com.cn/ww/analog/precision-designs/
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12.1.2.5 WEBENCH®JER 25 i% 11 5%

WEBENCH® JE i #% BT 42— 2K /7 5. DhRE 50 K HAE T F f A JRIE S #5 eiH#2 7 . WEBENCH Filter Designer
TR T SERORES LU T LN RS SR AR A e IR 2 R A A E B 2 81 E 7 5o

WEBENCH® it m 0 PAFE T M 2% 1) T 2 202t WEBENCH® Filter Designer. [ f i i% T 5 nf 7 55 I E] 4 5¢
2 AT VR BE D A R T B vETE S AR AT B

12.1.2.6 {#/§ WEBENCH® T A& EH %

R, 8 OPAX170 #4434k B WEBENCH® HLs it 28 61 i 2 it 7 & .
1. ERBENRANEIE (Vi) B HEE (Vour) M H R (out) ZoR.

2. fFAMRAE IR MRS RO, WHCR. HEMEA.

3. B AT SN AR (T A A g vk 7 AT LA

WEBENCH HE 5 128 i $ £k s il IR 2R 1 DL K 20 401 S A7 g A AL A3k B s 00 I ke o
EZHEHT, ATHAT BAUF 45

o BATHAHE, MEEE B IE UL SR

o BATHMEREDTEC, TR R ERAR AR RE

o KRB EAA R TR S H R H CAD #

o JTENIF T EK) PDF 8 3 5 R H L%

% WEBENCH T EME4{E R, HVilA www.ti.com/WEBENCH.

12.2 Documentation Support

12.2.1 Related Documentation

ISR CREM 35 www.ti.com.cn) :

o (UG E OB F KA P RED

o (CRHIING 25 BH 11 H 23 20 00 2K B s i 77 52 )
o (HEEIRAT AL LT )

12.3 AHEERE
TERANH THOE VT A B . RAVEFERR SO SRR AIAL X YR TR, DA ST B SR P
* 4. MREERE
2 P SRR S BT FAR SR T HFER M4 ZHRAFLIX
OPA170 1 L Ak T HL Ak T HL Ak T HL Ak 1 L Ak
OPA2170 1 L Ak T HL Ak T HL Ak T HL Ak 1 L Ak
OPA4170 1 L Ak T HL Ak T HL Ak T HL Ak 1 L Ak

12.4 Receiving Notification of Documentation Updates

To receive notification of documentation updates, navigate to the device product folder on ti.com. In the upper
right corner, click on Alert me to register and receive a weekly digest of any product information that has
changed. A X I HEAE S, B EEEM DB IR aE BT P il s,

12.5 Community Resources

TOUEERREAT TI HXFRAERE, SENATHENM P EHRREFRE, SERBATHE TI HFARNE ,
HAEF—ERRTINAR ; ESH TIH (EAKKD .

TIE2E™ HEL&AX T 49 TREJPX TREIH (E2E) X, btk X013 B 8 E Tie#t TRIT 2 B hE, £
e2e.ticom 1 , BALZAEE, 5 EHR, HRBBEHERITIEN —EHPERRE,

RitXZEF T SERIIXEF UTHBEREERERBYHN E2E Bz, RIIXBIEURBRIZFNERRER.
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12.6 TEtr

TINA-TI, E2E are trademarks of Texas Instruments.

WEBENCH is a registered trademark of Texas Instruments.
TINA, DesignSoft are trademarks of DesignSoft, Inc.

All other trademarks are the property of their respective owners.

12.7 FRe B

A XU EOSARMANE ESD Ry AHEEREIR, S SE& a3 5 CE T Ram S, BB MOS ['IARIE 32 &5 it
‘%\ i
12.8 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.
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PACKAGING INFORMATION

@ 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.

Addendum-Page 1

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ©) (415)
(6)

OPA170AID ACTIVE SoIC D 8 75 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 O170A Samples
OPA170AIDBVR ACTIVE SOT-23 DBV 5 3000 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 osvi Samples
OPA170AIDBVT ACTIVE SOT-23 DBV 5 250 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 osvI

OPA170AIDR ACTIVE SoIC D 8 2500 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 O170A Samples
OPA170AIDRLR ACTIVE SOT-5X3 DRL 5 4000 ROHS & Green NIPDAUAG Level-1-260C-UNLIM -40 to 125 DAQ Samples
OPA170AIDRLT ACTIVE SOT-5X3 DRL 5 250 RoHS & Green NIPDAUAG Level-1-260C-UNLIM ~ -40to 125 DAQ

OPA2170AID ACTIVE SoIC D 8 75 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 2170A

OPA2170AIDCUR ACTIVE VSSOP DCU 8 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 OoPQC Samples
OPA2170AIDCUT ACTIVE VSSOP DCU 8 250 ROHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 OPQC Samples
OPA2170AIDGK ACTIVE VSSOP DGK 8 80 ROHS & Green NIPDAUAG Level-2-260C-1 YEAR  -40to 125 OPNI
OPA2170AIDGKR ACTIVE VSSOP DGK 8 2500 RoOHS & Green NIPDAUAG Level-2-260C-1 YEAR  -40to 125 OPNI Samples
OPA2170AIDR ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 2170A Samples
OPA2170AIDSGR ACTIVE WSON DSG 8 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM ~ -40to 125 1D4U
OPA2170AIDSGT ACTIVE WSON DSG 8 250 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 1D4U

OPA4170AID ACTIVE SoIC D 14 50 ROHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 OPA4170 Samples

OPA4170AIDR ACTIVE SoIC D 14 2500 ROHS & Green NIPDAU Level-3-260C-168 HR -40to 125 OPA4170 Samples
OPA4170AIPW ACTIVE TSSOP PW 14 90 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 OPA4170
OPA4170AIPWR ACTIVE TSSOP PW 14 2000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 OPA4170

'5
o
i
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NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.
OBSOLETE: Tl has discontinued the production of the device.

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

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

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

® MsL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ 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 finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents 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 OPA170, OPA2170, OPA4170 :
o Automotive : OPA170-Q1, OPA2170-Q1, OPA4170-Q1

e Enhanced Product : OPA170-EP

NOTE: Qualified Version Definitions:

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

Addendum-Page 2
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o Enhanced Product - Supports Defense, Aerospace and Medical Applications

Addendum-Page 3



PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 5-Jan-2022
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
5 T [ KO [+—P1—»
1]
lReeI ) l
Diameter Cavity # 20 ‘*
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
v W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [
‘f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
0O O O OO0 O O O ofSprocket Holes
I
Q1 : Q2
Q3 i Qé User Direction of Feed
T
Pocket\(ljgdrants
*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)
OPA170AIDBVR SOT-23 | DBV 5 3000 180.0 8.4 323 | 317 | 137 | 4.0 8.0 Q3
OPA170AIDBVR SOT-23 | DBV 5 3000 179.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
OPA170AIDBVT SOT-23 DBV 5 250 180.0 8.4 3.23 | 317 | 1.37 4.0 8.0 Q3
OPA170AIDBVT SOT-23 DBV 5 250 179.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
OPA170AIDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA170AIDRLR SOT-5X3| DRL 5 4000 180.0 8.4 198 | 1.78 | 0.69 4.0 8.0 Q3
OPA170AIDRLT SOT-5X3| DRL 5 250 180.0 8.4 1.98 | 1.78 | 0.69 4.0 8.0 Q3
OPA2170AIDCUR VSSOP DCU 8 3000 180.0 8.4 225 | 335 | 1.05 4.0 8.0 Q3
OPA2170AIDCUT VSSOP | DCU 8 250 180.0 8.4 225 | 335 | 1.05 | 4.0 8.0 Q3
OPA2170AIDGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
OPA2170AIDR SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA2170AIDSGR WSON DSG 8 3000 180.0 8.4 2.3 2.3 1.15 4.0 8.0 Q2
OPA2170AIDSGT WSON DSG 8 250 180.0 8.4 2.3 2.3 1.15 4.0 8.0 Q2
OPA4170AIDR SoIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
OPA4170AIPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1

Pack Materials-Page 1



PACKAGE MATERIALS INFORMATION

1} TEXAS
INSTRUMENTS
www.ti.com 5-Jan-2022
TAPE AND REEL BOX DIMENSIONS
,/”?/
4
e ~.
/\g\ /)i\
™~ e
Pl P
T s
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
OPA170AIDBVR SOT-23 DBV 5 3000 223.0 270.0 35.0
OPA170AIDBVR SOT-23 DBV 5 3000 213.0 191.0 35.0
OPA170AIDBVT SOT-23 DBV 5 250 202.0 201.0 28.0
OPA170AIDBVT SOT-23 DBV 5 250 213.0 191.0 35.0
OPA170AIDR SoIC D 8 2500 853.0 449.0 35.0
OPA170AIDRLR SOT-5X3 DRL 5 4000 202.0 201.0 28.0
OPA170AIDRLT SOT-5X3 DRL 5 250 202.0 201.0 28.0
OPA2170AIDCUR VSSOP DCU 8 3000 202.0 201.0 28.0
OPA2170AIDCUT VSSOP DCU 8 250 202.0 201.0 28.0
OPA2170AIDGKR VSSOP DGK 8 2500 366.0 364.0 50.0
OPA2170AIDR SoIC D 8 2500 853.0 449.0 35.0
OPA2170AIDSGR WSON DSG 8 3000 210.0 185.0 35.0
OPA2170AIDSGT WSON DSG 8 250 210.0 185.0 35.0
OPA4170AIDR SOIC D 14 2500 853.0 449.0 35.0
OPA4170AIPWR TSSOP PW 14 2000 853.0 449.0 35.0

Pack Materials-Page 2



PACKAGE MATERIALS INFORMATION
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www.ti.com 5-Jan-2022
TUBE
T - Tube
height L - Tube length
W-Tube _| _ _ _ _ _ _ __ _ _ ___ e _____ 1.
i width
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
OPA170AID D SOoIC 8 75 506.6 8 3940 4.32
OPA2170AID D SoIC 8 75 506.6 8 3940 4.32
OPA2170AIDGK DGK VSSOP 8 80 330 6.55 500 2.88
OPA4170AID D SOIC 14 50 506.6 8 3940 4.32
OPA4170AIPW PW TSSOP 14 90 530 10.2 3600 35

Pack Materials-Page 3



PACKAGE OUTLINE
SOT - 0.6 mm max height

DRLOOOSA

PLASTIC SMALL OUTLINE

i
(SN

PIN 1

ID AREA

1.7

NOTE 3

0.05
0.00 TYP

018
008

|
| | ., 027
w Xog15

0.1® |C|A|B
0.4
5X0.2 @ 0.05W)

4220753/B 12/2020

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. 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.

4. Reference JEDEC registration MO-293 Variation UAAD-1

i3 TExAas
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EXAMPLE BOARD LAYOUT

DRLOOO5S5A SOT - 0.6 mm max height

PLASTIC SMALL OUTLINE

~5X 060 = sy
! |
'd )
5% (0.3) \
- | J
f |

sl | |
|
(R0.05) TYP —

LAND PATTERN EXAMPLE
SCALE:30X

0.05 MAX
AROUND

SOLDER MASK—/

OPENING

METAL

NON SOLDER MASK
DEFINED
(PREFERRED)

0.05 MIN
AROUND |}

/

\
|
|
|

/
METAL UNDERJ \—SOLDER MASK

SOLDER MASK OPENING

SOLDER MASK
DEFINED

SOLDERMASK DETAILS

4220753/B  12/2020

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.

INSTRUMENTS
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EXAMPLE STENCIL DESIGN
DRLOOO5S5A SOT - 0.6 mm max height

PLASTIC SMALL OUTLINE

|
L

5X (0.67) [—— SYMM
P12 | ¢
5X (0.3) [ | j ‘

! I

|

|

* |
‘ SYMM
R S o

2X (0.5)

L=

(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE:30X

4220753/B  12/2020

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.

INSTRUMENTS
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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.

wi3 TEXAS
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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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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.

INSTRUMENTS
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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:

i3 TEXAS
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GENERIC PACKAGE VIEW
DSG 8 WSON - 0.8 mm max height

2x 2,0.5 mm pitch PLASTIC SMALL OUTLINE - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4224783/A
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www.ti.com



PACKAGE OUTLINE
DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

PIN 1 INDEX AREA—

=N
©o

0.4
0.2
ALTERNATIVE TERMINAL SHAPE
TYPICAL
0.8 MAX
0.05
0.00
THEREKA(XSEEB = 0.9%0.1 = — ﬁ (0.2) TYP
|
I
SN
oxfos] | [\ |
2x ¥ 3 " |:
[15] 4+ -—f—+—-—-—1 16+01
] | [
LB g | /\ ]
1 '  E—

4
8
|
8x 0.32

PIN 11D gx 0-4 0.18

0.2 0.1@ [c[a[B
i 0.0509)

4218900/D 04/2020

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. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT

DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

-~ (0.9) —=
8X (0.5) ﬁ (0.9) (Tc/\ﬁ( g 2) VIA
1
jREn Ry re pun)
8X (0.25) ‘{%ﬁiff —
SYMM (0.55)
9
t—-—f-—F— 2 — S ] s
T
6X (0.5) o
- L J [T s
) =
‘ |
RO0.05) TYP SYMM
( ) ‘ fy ‘
\ (1.9) ‘
LAND PATTERN EXAMPLE
SCALE:20X
0.07 MAX 0.07 MIN
ALL AROUND o M UND

-

SOLDER MASK/

OPENING

METAL

NON SOLDER MASK

T

METAL UNDERJ j'\*SOLDER MASK

SOLDER MASK
SOLDER MASK

OPENING

DEFINED

(PREFERRED) DEFINED

SOLDER MASK DETAILS

4218900/D 04/2020

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

8X(0.5) SYMM

8X (0.25) — —

Sy ()

77777777 — 49— |- — - J‘; —
—- O
—E3 [
6X (0.5) \ T) \ 0.7)
%;B, \T | 5
4 N 1
(R0.05) TYP | (0.9)
1

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 9:

87% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:25X

4218900/D 04/2020

NOTES: (continued)

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

INSTRUMENTS
www.ti.com




PACKAGE OUTLINE
DBVOOO5A V3 SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

-

26 (D ]otfc
1.45
0.90

PIN 1—
INDEX AREA f/ﬁ
k57 —
3.05
2.75
|
4
o5 | ° 1
5X 0-3 |\ S |
0.2() [c|A[B] L @1) —= ~— 2 1yp

0.00

R s i G— :{f 0.08 TYP
g: Tvprr/ L

— 03 1YP SEATING PLANE

4214839/F 06/2021

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 0.25 mm per side.
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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/F 06/2021

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/F 06/2021

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

DCU (R—

PDSO-G8)

PLASTIC SMALL—OUTLINE PACKAGE (DIE DOWN)

0,2

(@)

r ﬂ rw [$]0.08 ®
8 5
0,13 NOM
2,20 3,00 \
5 [
Gage Plane i
PIN 1 H H,
INDEX AREA 1 4 012
2,10
1,90 0,35
0,20
0,90
0,60
0,10
0,10 Ay
0,00
4200503 /F 07/05
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—-187 variation CA.
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LAND PATTERN DATA

DCU (S—PDSO-G8) PLASTIC SMALL OUTLINE PACKAGE (DIE DOWN)
Example Board Layout Example Stencil Design
(Note C,E) (Note D)

|~——|— 6x 0,5 8x O,25——| |~— |~——|— 6x 0,5

alaiats T

8x 0,75 —

il BHBE—

Example

= N
= 0,3\
/ /Solder Mask Opening
\
Pad Geometry

4210064/C 04/12

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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