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SR A L—h Vs =40V, G = +1, C_= 20pF 21 Vius
0.01% £T, Vg = 40V, Vgrep = 10V, G = +1, C_ = 20pF 25
‘ 0.01% % T, Vg = 40V, Vgrep = 2V, G = +1, C_ = 20pF 15
ts TR R s
0.1% FT. Vg =40V, Vgrep = 10V, G = +1, C__ = 20pF 2
0.1% ¥T. Vg = 40V, Vgrep = 2V, G = +1, C_ = 20pF 1
firf~—y G =+1, R_ = 10kQ, C_ = 20pF 60 °
M A R Vin X 7 A > Vg 400 ns
THD+N LT ES + /42 (1) | Vg =40V, Vo =3 Vrys. G = 1. f = 1kHz 0.00021%
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5.7 BRI (Fix)
Vg = (V+) - (V=) = 2.7V~40V (+1.35V~+20V), Ta = 25°C, R = 10kQ % Vg/2 (2867, Vom = Vs/2. Vo ut = Ve/2 D3 (FEIC
FLIR D72 RY),
STA— 7R | B REE OBk WM
Hh
Vg = 40V, R = &7 ) 5 10
Vg =40V, R_ = 10kQ 50 55
= (e Vg =40V, R_ = 2kQ 200 250
BLUIACT N | s 0anL—no~sir—t = L mv
) Vg=27V.R = A7 O 1 6
Vg =27V.R_=10kQ 5 12
Vg=27V.R =2kQ 25 40
Isc SR I +75 mA
CLoap PR EREIRE ) 1000 pF
F—=T =T WA | _
Zo S f=1MHz. Io = 0A 525 Q
BR
Vem = V-, o = 0A 560 685
Vem = V-, Io = 0A (OPA991-Q1) 560 691
o TP L ORI vA
Vem = V-, o = 0A 750
Ta = —40°C~125°C
Vem = V-, Io = 0A (OPA991-Q1) 769
TxvhET
lasp TLT T LD Vg = 2.7V~40V, T _RCHOTLFRF 1 —7 /L, SHDN = V- + 2V 30 45 pA
Zston E”_j;ff/ WOMNAL o = 2 7V~a0V, 727 785 12— /1. SHDN = V- + 2V 320 2 MQ || pF
vy High ALy iz " o P ST . -
e B2 AN J1A5 High D354, SHDN B> OFEEITHK KAL v aL R K
= S _ 2 3
Vi ;ﬁ’)f (THTBTAET e s (Vo) + 20V BT O 8nso0 £ (V)+08 (v + 11 v
Vi u//// I‘_ovva7:l/\:/“/a/\‘w\‘\ HRRATI Low Py, SHON B OBIEILF AL 22V R LY (V)+02 (V-)+08 Vv
BE (T T RAR—T V) EL, 530 V- LLEDMERHY £
T LT DA F—T AR _ _ _ G=+1,Vgy=V-.Vo=0.1
tON (7/1/ f/'\"y}\ﬁﬁ‘/) @) G= +1\ VCM = V-\ Vo =0.1x Vs/2 x VS/2 8 us
torr g)‘/70ﬁ44z—7\/wéﬂf'§] Vew = V- Vg = Vg/2 3 us
SHADN £ 0 A )17 % | Vs = 2.7V~40V, (V-) +20V 2 SHDN 2 (V-) + 0.9V 500 A
N o s n
B (B TE) Vg = 2.7V~40V, (V-) £ SHDN £ (V-) + 0.7V 150
(1) 3 &741%, -3dB THIEIE = 80kHz,
(2) TaE—T VK (topr) &R —T LIEM (ton) 1X. SHDN B AZFIINESHAIE B D 50% RAL b HAEER 10% (7 18 —7 V) £i21E
90% (A HF—T /) L-YUTET DR EDRMRE L TERSILET,
(3)  HMEFH O Lo THRESNTOET,
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5.8 ARBIEE

Ta =25°C. Vg = +20V. Vom = Vs / 2. Rioap = 10kQ % Vg / 2 12826, C = 10pF O34 (FHZZiR 720 RD)

33 50
30
27 40
24
S & 30
s 18 — s
% 10 —— % 20
g 12 &
9
6 10
3 _l
0 o ! o ! o o o o o o o ! o ! o OO -~ N [sp] < e} &J l‘\ @
Offset Voltage (uV) Offset Voltage Drift (uV/C)
15462 {HDOT A ZH317 D537 Ta = 25°C 60 DT 7B D04
B 51. 47ty FEBEOEESR 52.47%y FEERY 7 bORH
400
300
_ 200
> > =i m— i ==t s . -
= = _ 1" = = —_— ==
@ o 00— " —=-—___
£ 8 i
g E 0_———---——_._"__"_="=":":"
3 3 — — =~
(2} @ -1001 e ==
5 & — - =
20— - — - — - — - — = -
-300
-900 -400
40 -20 0 20 40 60 80 100 120 140 40 -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
VCM =V+ VCM =V-
53. F 7ty FEELRE L DB 5-4. 7 7y MEE&RE & DBEE
800 800
600 600
400 400
s S
= 200 = 200
() ()
[ [}
g £ o ——
s =" K
T ?
& 200 & 200
o (]
-400 -400
-600 -600
-800 -800
-20 -15 -10 -5 0 5 10 15 20 16 16.5 17 17.5 18 18.5 19 19.5 20
VCM VCM
Ta=25C Ta=25C
5-5. 47ty NEELFAHEEE L OBF 5-6. ¥ 7t v MEE L RHEERE & ORR (BBMHER)
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5.8 KR (FiX)
Ta=25°C. Vg = £20V. Voy = Vs / 2. Rioap = 10kQ % Vg / 2 (2826, CL = 10pF D4 (KR Fiik 7\ EY)

800 800

600 600

400 400
s S
= 200 o 200
g g
3 0 1 3 0
E -200 { E -200
S o]

-400 -400

-600 -600

-800 -800

20 15 10 5 0 5 10 15 20 20 15 -10 -5 0 5 10 15 20
VCM VCM
Ta=125°C Ta =-40°C
5-7. 47ty FERELRABEEE L OBR 58. A7ty FEELREEE L DBk
600 100 200
—— Gain (dB)

100 w0 aadb]
300 - 70 125
3 200 60 \¥ 100
2 100 g 50 75 T
©
£ o0 T 40 5 3
2 -100 8 =0 25 £
g -200 20 0

300 [ 10 25

-400 0 -50

-500 10 -75

-600 20 -100

0 5 10 15 20 25 30 35 40 45 100 1k 10k 100k M 10M
Supply Voltage (V) Frequency (Hz)
C_ = 20pF
59. 477y FMEELEREELDORRK 5-10. BV —7 - ¥4 VB K UAIE & ik & DBtk
80 6
— G=-1
70 —G=1 z 45
G=10 =3
= 60 — G =100 g 3
5 50 — G =1000 E
£ 3 "
§ 40 3 0
g 30 5
S © s
5 20 2
o o -3
38 10 o
o) T 45
0 z‘ ’ — g

-10 = -6 — I+

los

-20 -7.5

100 1k 10k 100k 1M 10M 20 16 12 8 4 0 4 8 12 16 20
Frequency (Hz) Common Mode Voltage (V)
511, BL—T - &4 > & il & DBHE 512, AAWNA 7 RER L RAEEE L OBRF
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5.8 AR (Fex)

TA =25°C, Vs =120V, VCM = Vs /2, RLOAD =10kQ % Vs /2 éiﬁﬁ\ C|_ = 10pF DEE (%ﬂﬁﬂﬁﬁ@ﬁb‘ﬁﬂw)

150
125
100 los

Input Bias and Offset Current (pA)
N
(¢}

-40  -20 0 20 40 60 80 100 120 140
Temperature (°C)

5-13. AL 7 ZAERERE L DB

V+-8V 40°C
v+-_gv|— 25°C

125°C
V+-10V

0O 10 20 30 40 50 60 70 80 90 100
Output Current (mA)

5-14. HABER A > & LA & OBk (VY —R)

V-+8V
— -40°C
V-+7V]|— 25°C
125°C
V-+6V
=
o V-+5V
j=2)
S
E V-+4V
5
£ V-+3V
>
o

0 10 20 30 40 50 60 70 80 90 100
Output Current (mA)

5-15. WHBERA > J LIWAhBRE DR (> 9)

CMRR and PSRR (dB)

135

— CMRR
120 — PSRR+

PSRR-
105

90
75
60
45
30
15

100 1k 10k 100k ™ 10M
Frequency (Hz)

5-16. CMRR & U PSRR & FiE¥ & DBIF

135

130

125 //_—/
120
115

— PMOS (Vou < V+ - 1.5V)
110 | — NMOS (Vou > V+ - 1.5 V)

105
100

95
90

85
-40  -20 0 20 40 60 80 100 120 140
Temperature (°C)

f=0Hz
5-17. CMRR &iREE & DB (dB)

Common-Mode Rejection Ratio (dB)

Power Supply Rejection Ratio (dB)

170

165

160

155

150

145

140
40 20 O 20 40 60 80 100 120 140
Temperature (°C)

f=0Hz
5-18. PSRR &R & MBIk (dB)
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5.8 KR (FiX)
Ta =25°C, Vg = 220V, Vem = Vs / 2. Rioap = 10kQ % Vg / 2 1282, CL = 10pF DA (FRZEEER DR RD)
1 = g 200
08 2 100
0.6 >
‘@
__ 04 §
3 02 5
£ »
g 0.2 9 10
< S
-04 zZ
S
0.6 £
] o
0.8 >
3
-1 g 1
Time (1s/div) 1 10 100 1k 10k 100k
Frequency (Hz)
5-19. 0.1Hz~10Hz D/ A X 5-20. AHNBE/ A X - RS MVEE - BiRBEDORR
-32 -32
— R_.=10kQ — R.=1280Q
40| — R =2k 40| — R =604 0
. RL =604 Q B R =2kQ
48 — R =128Q 48 — R.=10kQ
-56 -56
g 64 g 64
z 72 z 12
[a] [a]
T -80 £ -80
-88 -88
-96 -96
-104 -104
112 -112
100 1k 10k 0.001 0.01 0.1 1 10 20
Frequency (Hz) Amplitude (Vrms)
BW = 80kHz. Vout = 1Vrms BW = 80kHz, f = 1kHz
5-21. THD+N Lt & Bil# & DR 5-22. THD+N & i AHiRIG & DEIf%
580 700
570 675
560 650
< 550 < 625
§ 540 § 600
3 530 3 575
C c
8 520 8 550
3 3
S 510 S 525
<] e}
500 500
490 475
480 450

0 4 8 12 16 20 24 28 32 36
Supply Voltage (V)

VCM =V-
5-23. Bt BR L EBREEL OB

-40  -20 0 20 40 60 80 100 120 140

Temperature (°C)

5-24. LB & RE LS DR
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5.8 ARIVFFMY: (Frx)
Ta=25°C. Vg = #20V. Vom = Vs / 2. Rioap = 10kQ % Vg / 2 (282, CL = 10pF D4 (R ELil 7y FRY)
140 700
— Vg=4V .
— Ve=40V g 630
g 135 § 600
£ g 550
3 § 500
o 130 3
g g' 450
o =
> 5 400
Q.
§ 125 S 350
'} Q.
g g 300
& 120 $ 250
joN
O 200
115 150
-40  -20 0 20 40 60 80 100 120 140 100 1k 10k 100k ™ 10M
Temperature (°C) Frequency (Hz)
5-25. RV —TBRES M >~ LBRE L OB (dB) 5-26. I —THhA L E—F X BB EDBRE
60 80
70
50
60
~ 40 —_
S X 50
ks ks
2 30 2 40
[ [2]
g 2
3 2 3 30
— Riso = 0 Q, Positive Overshoot 20 — Riso = 0 Q, Positive Overshoot
10 — Riso = 0 Q, Negative Overshoot — Riso = 0 Q, Negative Overshoot
Riso = 50 Q, Positive Overshoot 10 Riso = 50 Q, Positive Overshoot
— Riso = 50 Q, Negative Overshoot — Riso = 50 Q, Negative Overshoot
0 0
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Cap Load (pF) Cap Load (pF)
G=-1, HHhAT>7 10mV G=1,10mV OHH AT
5-27. IMEB A —/N—2a— b ELBBEAREORR 5-28. IMEBF—/N—La— BB AGFEOBRE
60
— Input
—— Output
50
0 _
o =
= 2
o 40 3
< Y
jo2] e
] 2
% 30 ;;
E <
o
20
10 - -
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 Time (20us/div)
Cap Load (pF)
VIN = iZOV\ Vs = VOUT =+17V
5-29. Ui —o > LBRMAR L OB 5-30. U RE&E L
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5.8 AR (Fex)

TA =25°C, Vs =120V, VCM = Vs /2, RLOAD =10kQ % VS /2 édﬁﬁ\ C|_ = 10pF DEE (%ﬂﬁﬂﬁﬁ@ﬁb‘ﬁﬂw)

—— Input l — Input

I
— Output \ —— Output

Voltage (5V/div)
Voltage (5V/div)

Time (100ns/div) Time (100ns/div)

G=-10 G=-10
5-31. EQ@BAFM 5 DE{E 5-32. ADBEFH 5 DEE

— Input

—— Output [\

— Input
— Output

Amplitude (5mV/div)
Amplitude (5mV/div)

Time (300ns/div) Time (1ps/div)

CL =20pF, G =1, 20mV A7 v 754 CL =20pF. G =-1, 20mV AT v/ IH%&
5-33. IMEBRT v TIE. IAbLASY 5-34. IMEBRT v T

— Input
—— Output

Amplitude (2V/div,
Amplitude (2V/div)

— Input
—— Output

Time (300ns/div) Time (300ns/div)

CL=20pF.G=1 CL=20pF,G=1
5-35. KEBRAT v 7i6E. L5 LMY 5-36. KESRAT v 7&E. ABTHY
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5.8 AR (Fex)

TA =25°C, Vs =120V, VCM = Vs /2, RLOAD =10kQ % Vs /2 G:T%?f?“f\ C|_ = 10pF DEE (%ﬂﬁﬂﬁﬁ@ﬁb‘ﬁﬂw)

100
3 80
5 60 \
Py — Input -
2 — Output < 40
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=3 s 20
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-100
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5-37. KIERRT v TIE&E 5-38. FHARTET L imEE & DEAR
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5-39. BRI AOEE & BiEH & DOBR 5-40. F ¥ IV - V=2 a v AR EDOBER
110
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& 70
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5-41. ANIZH13 3 EMIRR (BT HREL) & AR E OBR

Frequency (Hz)

16

BRHI T B 70— RS2 (DR B Ab) #2%1F

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: OPA997-Q1 OPA2991-Q1 OPA4991-Q1

English Data Sheet: SBOSA12


https://www.ti.com/product/ja-jp/opa991-q1?qgpn=opa991-q1
https://www.ti.com/product/ja-jp/opa2991-q1?qgpn=opa2991-q1
https://www.ti.com/product/ja-jp/opa4991-q1?qgpn=opa4991-q1
https://www.ti.com/ja-jp/lit/pdf/JAJSIS4
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSIS4H&partnum=OPA991-Q1
https://www.ti.com/product/ja-jp/opa991-q1?qgpn=opa991-q1
https://www.ti.com/product/ja-jp/opa2991-q1?qgpn=opa2991-q1
https://www.ti.com/product/ja-jp/opa4991-q1?qgpn=opa4991-q1
https://www.ti.com/lit/pdf/SBOSA12

i3 TEXAS

INSTRUMENTS

www.ti.com/ja-jp

OPA991-Q1, OPA2991-Q1, OPA4991-Q1
JAJSIS4H — MARCH 2020 — REVISED MARCH 2024

6 FEHEEEA
6.1 &

OPAx991-Q1 773V (OPA991-Q1. OPA2991-Q1. OPA4991-Q1) iZ. HriAR D 40V LA ~T 7T,

INBDOTRAAE, L— bV — L — )L A RN A T 2o b (£125uV, EHE(E), KW 472y k- RUZh (20.3uV/
°C. IEYE(E), 4.5MHz O# iR/ L | FEHITE- DC KEEEE AC PEREZ (. TV ET,

BIRL — /L ETOREBBIOFEAA S EEFEME, KH T

B

(£75mA). EW AL —L—] (21V/us). v vy T Hk

BeZeE O EH O¥HER i 2 7= OPAX991-Q1 1X, MELEE T 7V r—ar il OB EREMEES T 7T,

6.2 Ny
IN+
IN-

40-V
Differential
MUX-Friendly
Front End

+

NCH Input

Stage

Slew
Boost

+

Shutdown Output
Circuitry Stage

+

PCH Input

Stage

ouT
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6.3 HRBESREA

6.3.1 Ah{RERK

OPAx991-Q1 1%, IMEH D AN T —F 77 F X H LU CATIR#EL A4 —REREIZLRNG, I\ TOB R A
TR FRLE T, @mEBRIEAT Y T IEILE S TT I T AT 2R D NS A — R {Ri# 5 X%, ¥ 6-1 1T
LFET, ZOHETIIH 6-2 IR T I, BB ANADTZDIE EEHLETRN T A A LOBERNRAELET, K7 A
VA DA NSO EET T ATEBIINENSA T AD IS o e X7 o B A F—RIZ720 . AN FTEF SR .
TR B LRV ET,

VOUT T VC>UT

—T—
40V OPAx991-Q1 ~0.7V
b

Vin- .
. V- ) ! V-
OPAx991-Q1 Provides Full 40-V Conventional Input Protection
Differential Input Range Limits Differential Input Range
X 6-1. OPAX991-Q1 D ANREREEIL. ESHANBENZEHIR LA
r—- - T T !
I Va=10V  Reur wov | S, Ron_mux \TCG) D @ @
| 4% QW O —O—
| _L I _L N E—— == 10V e > ~93V
Crut Cs ‘ \
i T1 |°T ol |
I
l = = L i
= —
: Viia==10V Rerr -10V ! Sht Ron_mux l @ | i T
A% NV O \
| _L ‘,},,,‘,’,,,i ,,,,,,,,,, T \ | ~0.7V
I Crut I | | Cs I laiode_transient | _ ;7 L vour
I — v | — VIN+
- e = -10V

Input Low-Pass Filter Simplified Mux Model Buffer Amplifier
6-2/8Y Y Y= Ny - F4F—RTRE M X J/OBBEIRET S

OPAx991-Q1 77V DA T 1L, KPS D ANRGET —F T/ F ¥l Lo TREET 7V r—Ta fIICE
DAL —H VA AN SIREREZ L L E T, 20T —FT7F v Tl B E OB RN L H A LOIRIEH
FAELIRNIZD VT F X RO EAA T AT TV —a A\l e A =7 7 87 E9, OPAX991-Q1 1dHx
K A0V DEBNAL T (AT T ORNERE  EIERHRE  EORIOEIE) 2R TEH-0, 2 L—Z LT, iz
ET =2 T I vary AT LRE DRI T ATNEZEEHT 27 7 r—a AL TOVET, GOV T
(3, THA R ALYV AY D TechNotel MUX I i ks FEAT 0 7 Ja B IRL TIZEW,
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6.3.2 EMI f8 %

OPAx991-Q1 X, WD ERET ¥ (EMI) 74XV T HEAL T VAV L RABRERC, THa/ G Fa—r 7o
JUER SR DNRAE 5 B FE DO IR AR L DY — 22X D EMI OB £3, EMI IPE X R G FEICk ik
EAHE T, OPAX991-Q1 (ZZ D IR F DU EHEAIE AL CWET, TH R AL AV LAY T, 10MHz 7°5 6GHz
FETOMRIENVERE AR DT T, AT 7 Ot A EfEICHE B L O R T 2 HIEEZRRE L ELI,
OPAXx991-Q1 TZDOT AMEAT Tt R4, M 6-3 ITRLET, EBEOT 7V r—a T—RANCTHEAET D, FrED
WHZF1T5H OPAX991-Q1 @ EMIRR IN+ %, # 6-1 (TRLET,

[T 70 EMI RERIT 7V 7r—al - LiR—MOL, X7 7 I2B#E T 5 EMIRR MEREDZEHIE SN TE S
THEY, www.tij.co.jp MBF T a—RTEET,
110

100

90

80

Gain(dB)

70

60

50

40
™ 10M 100M 1G
Frequency (Hz)

6-3. EMIRR 7 X b

= 6-1. BERRHBICHE (TS OPAXx991-Q1 D EMIRR IN+

R TPV —ar Ei3EVY T EMIRR IN+
400MHz ENAVEGR B ANAVER FHETOEM, KR V—F — WAL (UHF) 77— ar 73.2dB
SEES 2T O e o AT SRS o = <
900MHz GSM @%@19 {Zz‘A (GSM) o77 U’% vay, ENEE ., e s —var, GPS (i 1.6GHz £7T). 82 5dB
GSM, fitZeB@hiEfE . UHF 77V r—ay
1.8GHz GSM 77V r—ay | B X=F LR, 7 r—R R R, L 2SR (1GHz~2GHz) 89.7dB
2 4GHz 802.11b, 802.11g. 802.11n, Bluetooth®, E/ AL X— L5, E¥EA, BEABIOERH 03.9dB
' (ISM) sk, 7~F 2 7 MBI O &2, S /32K (2GHz~4GHz) ’
3.6GHz HERLRIAT . 2SI BEBL O —ar iR, B30, S UK 95.7dB
5GHz 802.11a, 802.11n, fiLZElfE Lo —Tar | ENALMGE, FHEHEDOER, C /K (4GHz~ 98.0dB
8GHz)
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6.3.3 [BEMREENE

HHWLT T IE, WIHITEBEENCESTHNE (BAE) OIREN LR LET, ZOBGETH ORI LIFOET,
OPAX991-Q1 Difaslfix KEEAIRIEIE 1L 150°C T, ZOWREEMBR DL, T A ANEEL £ T, OPAX991-Q1 (Zi%
WEMRFERREN DY . A ORI B IR CEET, ZORERERITZT A ADIREZERL R 170°CE
B2 HEFT T T OHIIRTAT A 72U ET, OPAX991-Q1 DI EE /) (0.81W) D7D H ER AN KELRD
TV —ar Ol X 6-4 ITRLET, BB TR G JEPHIRED 65°COLA . T /A ADBA IR X
177°CITIETDIENRENET, Ll BEOT SARATIIH NI RTA T A 723250 T, AT OIRE X Z 2k
B LET, BEVRERF ORI OBIEL, X 6-4 [TRLET, B OBETIEL, 7 ARy 77 ELTEIEL., H)
i 3V IZRE T, H ORI T A ROEEAERIRE SN HIREZ B 2 7254, BBV EREIC K> TH 234
HIEC B A = ZRBEICZ20 . M ATERHT R IS T TV RICA A E T EnEd, RN E B 2g X
LIS MR SN2V GA A DBEEMEIESNDET, T 73 vy M U IRIEEA R — T IVIREEZ Vo720 &
7=0LFET,

g 3V
30V Ta=65°C s
_ Pp=0.81W
6,0 = 138.7°C/W ov
T,=138.7°C/W x 0.81W + 65°C
T, =177.3°C (expected)
(OPA991-Q1 >
—_ —
+ <
lour =30 mA + %
RL =
Vin 1000 > 8
3V £
i)

6-4. BEAMREBNE

TAZPREFICOIZ> TR B TRWESEHEEICB T 28EE Rt 5L, T AA AP —< /LTy v b &Y
NCADTODINEIDNNDET | TS ADBHNC L > TT SAZADMERED MR 2 IAR T L, BRI Bum Ay 7e
A G| ST AREMES D T, BREHE I, SRS T A AD MBI EHIRT 27, @8 D54 THE
PHIERE LB 5 ER IR 2 I D M B D £,

634 RENERBLUVRTEE

OPAX991-Q1 |ZIH MO HEEA AL THY . PREOREMARFZERE CXE+, F- IR AIT AT 528
T, RERRFREMHAMZE T I BITHR CEET, SV E2RESTDHET VT ORES NIRESIL, L K&
REMATZERE TXAI01020E T, X 6-5 BLUK 6-6 2B ML TTZEW, 7o 7 BEERRIC 2 E T DE 9703
Wi BI2iE, AT 7 DRI, LAT U 7F A BOARTRE WSO EREZZBLET,

20 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: OPA997-Q1 OPA2991-Q1 OPA4991-Q1
English Data Sheet: SBOSA12


https://www.ti.com/product/ja-jp/opa991-q1?qgpn=opa991-q1
https://www.ti.com/product/ja-jp/opa2991-q1?qgpn=opa2991-q1
https://www.ti.com/product/ja-jp/opa4991-q1?qgpn=opa4991-q1
https://www.ti.com/ja-jp/lit/pdf/JAJSIS4
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSIS4H&partnum=OPA991-Q1
https://www.ti.com/product/ja-jp/opa991-q1?qgpn=opa991-q1
https://www.ti.com/product/ja-jp/opa2991-q1?qgpn=opa2991-q1
https://www.ti.com/product/ja-jp/opa4991-q1?qgpn=opa4991-q1
https://www.ti.com/lit/pdf/SBOSA12

13 TEXAS
INSTRUMENTS
www.ti.com/ja-jp

OPA991-Q1, OPA2991-Q1, OPA4991-Q1
JAJSIS4H — MARCH 2020 — REVISED MARCH 2024

80 60
70
50
60
— ~ 40
X 50 X
k] Q
2 40 2 30
[4 [
? 3 g
(@] O 2o
20 — Riso = 0 O, Positive Overshoot — Riso = 0 Q, Positive Overshoot
— Riso = 0 Q, Negative Overshoot 10 — Riso = 0 Q, Negative Overshoot
10 Riso = 50 Q, Positive Overshoot Riso = 50 Q, Positive Overshoot
— Riso = 50 Q, Negative Overshoot — Riso = 50 Q, Negative Overshoot
0 0
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Cap Load (pF) Cap Load (pF)
6-5. MEBA—N—2a— MNEBREHABREOBRFR B 6-6. IMEEA—N—a—FEBREMAREORMR
(EHRFTYF10mV, G=1) (EHRFvZ10mV, G=-1)

=T AR TTHRENRE 12 D 572D K 6-7 IR T IO, NS Rigo 2 D EEFNTHR AL, KEMA
fr OBRENRE AP L 97, 2O, VX7 % KRR L | 72 R BEVEAATICH L C DC MEREZ MR L £
T, =770 REMEA N SRPUEA M TN SILCWODAEGE . DJERIENAEENAT-D ., HINWZF A BE=nE
C. HIIAAL TR T LET, AT DHZEIT Rigo / R DHUIZEEBIL ., — IRV HE DL ~L ClI it o
9, OPAX991-Q1 (XA EMEAROBRENFE H N KE W=D V7 7L Ay T7 7 MOSFET 7 —hRI747 | r—7
= VR RTATREDT TV r—a kil T3, K 6-7 I3 BIFK I, #fEIEHt Rigo 2L THXT 7
DN ERZESEET, Rigo 13, VAT LDBNL—T F A 2B E LT~ — 0 L E T,

+V
s Vout

- Riso

+

Cload
Vin -VS i

B 6-7. OPAX991-Q1 [C &k Y BB M AT DEREEEH iR
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6.3.5 RItHE /T S5EH

OPAX991-Q1 1T 40V @,ﬁ\a)l/~/v Ve L=V ANART T T, ANFRIFEENELLDOERL — /L LD
100mV JLESH TOET, X 6-8 IR T X, FIMA N Fyr/rd P FyrL DA ST 2 W5+ 528
T, _@r“b\%ul%:;@fﬁbﬂ\ia“o N F LT, EQOL—/VZIEWA N EBE, BEIL (V+) - 1V D, IEDE
JiZz 100mV EEZEEECTTT 77471220 FET, P Tyl -7 %, AOBEJEELY 100mV F2b, 1IE (V+)
-2V ETOANITT 7T 4TIV ET, NSRBI, WL (V+) - 2V 225 (V+) - 1V IZBW T, i D AT ~7
DA IRV ET, ZOBEBEIBIL, e ADER] ﬁSUT%@\%’UE@%T EMERHVET, £, ZOHEIKNTIE
PSRR. CMRR., # 7ty EE., 7ty RUTZh, /AR, THD OMREAS, fEIA CEIET 2L X L0BIK T 5 A 6E

HERHVET,

ANBIEAT £y NBLT, T/ AR BB IO 7%, [0 55 IoRLET,

R E &P & PMOS/NMOS 7 O BAERH ORI W T, TG <=7 AT B % o4 <77 |77 ) r—
vare ) —rEBRLTIZEN,

V+

NMOS
IN
* I, J—

NMOS

®6-8. L= -Y— - L—ILANE

6.3.6 SIHHRIEDRAIE

OPAX991-Q1 7 73Vl MR SCHER DS RE DN SN TV ET, Z<DF T 7Tl AN =7 R
X CERE SIS L NAREES R AELE T, ZOSRERRS Z<FAETHOIXIEKEREIFE T, AT MG E S 7= R
BIERPAAAE 2 CTBISNDE, AT DL — WS KIELET, OPAX991-Q1 (FL— b+ —-L—L AFJ DA ~T
TOT, FARFEREIIL — NV EB L TIRIRTEET, ANEERL —AZ B2 THOAMKIRITEEETA, DI, H
TNTEE 22— KBRS E T, ZOREE ., K 6-9 ITRLET , MARKERDFEHIC DWW TIE, TR =T A 1B,
oA T T NT TV = ar s )= SR TLIEEY,
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— Input
—— Output
>
kel
3
8
E
£
3
<<
Time (20us/div)

6-9. ARG/ L

6.3.7 BEENA—/N—X LR

HEE IS DOBE AT T 75@-5’7?\9’]%—*/%@7\]\1/7« (EOS) IZEDRE 25D DMNEVIEMEZLET, Zh
HOOEMIE, F _7/\4’1097\13 BT DL TN, BRELL L, SHICHAE AL BUR T 258 083H0ET, =
h%@%t > OBSREITIT, FrE O R #l g~ Iﬂ*’z%@e&i? L— X RS | B ACEER ST R E ORI & TR

%ﬁéﬁxbvzmﬁéwﬁmﬁ%@i? F2. ZNOOEIBEIZIINE G E R E (ESD) PRIEEMAENDFLAIAFIN TR,
L ORI TRISHL AN TR O 5T, BFEAYR ESD A XU BIR#EL £,

ZOIHARMZ: ESD gL, ERAIA— /N — AR R A RUNEDBE A+ ICERAREL TELERICLBET,
OPAXx991-Q1 IZ&EN5 ESD B DK%, X 6-10 (ZRLET (R TP EILTODTESY), ESD FREERIEE 2, W<
OPDEBIRAT TV T - Z AT —RNEENTEY, INOIZANE L RLH NI DR SIL. NEOEIRT AR
ION—T 4 TENFET, ZNEDE AT =KL, AT T NE ORI T R4 AL EIR ESD L TSN E T, =
DOURFEREIFR I, ﬁﬁ@@%%ﬁffﬁmliéF77?‘47ﬂ:f%fCi’béJi9ﬂ:ﬂ“éﬂi’gﬁ
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TVS

N

AV
+ Rs IN+ : % 100 Q T A
AV

I
I
I
I
)
1
+ I
—> Power-Supply I R.
ESD Cell
I
I
|
I

TVS

K 6-10. KRBT TV r— a3 > LR U TEMAAER ESD Eig

ESD AU MIFH R 2T IR BIEAIEF 12 E (61 1kV, 100ns) DIZXkL T, EOS A~ MIFFFEIERH] 23
R BEBELRVET (#1:50V, 100ms), ESD # A4 —Ri%, [E#Es+ > ESD frif (O£, PCB IZIZALIT TS
AT NAADRRILT, TAM REEITHEE) Z HIEL TREFSILTWET, ESD /XU hof#], ESD {5 %513 ESD
AT TV T B AF— Rz LTI EIE (TESD fIREIE | &7~V FIT SN TOET) (IS E S, ESD IWY[E]
1L, BRE L RRLIIITTLUET,

ZOENMEILXEIRRAMEEDT-OIZIT M E /2L O TN, BN CIOEEEZT 7747127 5& KRR EIREBE D
ELET, WEEBLY T LoV (TVS) 2 H3T5L, BN O ESD AU MNEARHZ ESD W A4 12252 }:
THEUIBEEHIETExET, @URERGIBRKIIE, TVS ¥ A4 4 —Ra2HEHT2E. T XA 2D ESD # 44 —KRT
EOS A XU DRHELITZ F7,
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6.3.8 MAEF/MSDEE

BB NSO X, AT 7 O IR EEFREN SRR EE 2RI T 572D IC M BRI E L TERSNET, &
WA R E- imb"?/f/@b‘ﬁ“%m MR T, u”jﬁaafﬁ>m*§%bf”ﬁﬁréﬁzék 7]‘/\7/70)Hj737/\4’1
FAFIREIRIC AN E T, T NAAREFIFEIRIZ A ST 1%, T ASAADTF v — - XX U T IR EEIZRIE T 5720 D
RFZLEEELET, T — - FxUT DRERIEIZRD L, ?/“/ﬁxﬁi%Eéﬂf:xw~l/~FT“XJI/—%B'ﬂﬁé‘Li?"O
L7223, iBARIRIED G A OIRHELET, i@ﬁﬁﬁﬁﬂ%%?ﬂ&xw~ﬁ#ﬁ@/E.\?rﬂiiwiﬁ“o OPAx991-Q1 Difa#
fi {8 R RE ) 13549 400ns T,

6.3.9 KRN L HH

B IIZLDOBE | JVBRREIR AR H 5720, 7o 7 OEEAFRICHO VW ORI A& Ed, 7ot R-T77 /0
DR EFIEICITHRICER N AETLHD T T OTXRTCOMEET. T T DASIF 70y NEIERE  FARR
IRENEHARREDIRZAENAELET, ZNODREIFELDEE . HUAN (T~VUV iR ) T ERSAmICENE
T, EIRREREHE I, [ R IE | RIS/ IMIE E 7 3R KIEDEER D 72 WG A T O RATEHL TV AT LD K
RO S Z R CEET,

0.00002% 0.00312% 0.13185% 2.145%, 13.59%'34.13%' 34.13%| 13.59%\2.145% 0.13185% 0.00312% 0.00002%

O'O'O'O'|0'|O'IO'|O'|O'O'O'O'
[ P R

u-60 u-50 u-4o0 u-30 y-20 u-o M up+o U+20 u+30 u+4o u+50 u+60

X 6-11. BABAMZH O A9

DA OB X 6-11 \TRLET, 22T u (Ra—) T OFEEE, 0 (7<) 1TV AT LAOEHERAETT, Z0IH
SR E R T HAETIE, TR TOa=y DB 2/3 (68.26%) DAL, EHIEMD 1 FEHERFE, T7hbb 12/~
(M—0 2D P+ 0 E£T) UNEHEETEET,

FEE U RRME | 22 00 TEEMEAE | FINZRRE S CODAEIE RIS U CEES EFRAIETRBSNET, JRAILL T, (R

OYEE EXEEIED 0 LS DA (/74’/?:?501133722:) FEVEAE I IOEIME (p) EF LD ET, 7272L, A7 'y hE

JEDIDNZ, ZDOME LAAROYEMED 0 1THV A e IEFEICIR AR 37720 | BRI A1 1 AR MR 2
EINZTAE (u+ o) EELL720ET,
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ZOTI7EMHLT, 2=y OO BB IZOMREFHFE T ET, 72821 OPAX991-Q1 D4 A)EEAT
Ty bOFEHEE X 125uV 72D T, T _TD OPAX991-Q1 T /31 ADHH 68.2% 1E -125uV~125uV D47 o £
SLFPEENET, 40 (£500uV) TlE, 24D 99.9937% DA 7y MEEIT +500uV A T4, i, RHEER DS
ZOHIMEEBEZ TODEDIE 0.0063%, 15,873 2= rDHHK 1 HEVHIZETT,

HERED B/ IME E721 T T KRB DI NAE N RSN TODEDILTHF Y A AL AV AV Lo TIREIEESNTEY, Zhb
DOFIME A Z T =y MIAEFENSRESNET, 722 21%. OPAX991-Q1 77D KA 7 vy MEFE T 25°CIcH
T 895uV T, ZhE 50 (9 170 F2=vhdHH 1 ) MBI L, fEREL TLIEF RN T, THF PR A%
VNANIA T 2y NEEN 895UV BB D= M EEENDRRET A LA RIEL CUVVET,

/MBI KO FNABED 2 MEREIZ SOWTIL, 77V — a7l — RN R ERD o EERINL, ZOfE%
fFH LTUHZF7H2%1¢%uﬁﬁ“éq‘j%*ﬁdb’(@iéb\ 7-&21%. 60 0)1‘§ 3K 5 E=vbDHE 1 ST, =
I FEFICATREME MR, VAT ADREF CRERBBERF D DICHE U 2 EERHVET, 2054,
OPAX991 Q1 77\) 13472y NEERV 7 O RKE £ R/ MEIZHDEE AN, K 5-2 BLOTEKA R F
DEHER T 0.3VICIIESNT, A7 £y MEERY 71O 60 K 1.8uVICLAHTEET, U —Abr—20Y
AT LR ERG T D6 ZOMEEFEH 58, EEOR/IME 3R KEE M 3, B2 TrRIEMEN
AT — AN —ADF T 2y N HEE TEET,

72U R ORGEIZAED 7 e AD LB LRI &0 T AR ER A LI EOFEEE N AT § 5 TREME A H 570 | T
RO b/ IME ET 13 I RAEDFNAED LRSI TR DIZDONT, TH Y R A ANV ANIT A ADMERE AR
AECEEE e ZOMEEIL, 7 AZOVEREZHEE T2 H TO R L TZS Y,

6310 vy bV

OPAX991S-Q1 T A RIZIL, AT T T 48— VU THRBE B S I DAL A - E—RIIBITTH 1 DL LDy
¥y & B (SHDN) ﬁ)fAiﬁéz"VCb\i‘% ZOE—RTIE, AT 7 OHEENITEF K 30uA T, SHDN
BT 7747 High 72D, SHDN B> ~D AN BH R0y 7 High DEE vy MU B —RBAR—T7 LT
R0ET, ZOT7 7L, SHDN B ~D AN BE 20Ty Low DEEALX—T TRV ET,

SHDN =4 / :t F T T DOADERL — N EEELLTOET, Ty MU UBEEO AL » L a/LRITH) 800mV (17
fiE) <, BIEIGCTEILEE Ay AL—ARAAL T U TR E RIS 272D | Ay TF 7« Ay a/LRIZIdE
2T /175> FENTOET, il 72 vy MY BEZ IR T 572, SHDN B NI AR en sy 7575 CEREN§- 544
ERHVET, A7 Low (X, V- & V-+ 0.2V @F'W) BEELERINTVET, A#herTy 7 High 13, V- +
1.1V & V- + 20V F7213 V+ OELLMRW T ORI OEEEERINET, /JV/M' e /IEIFéz X7 NE T AR
N =Y ANGSTN “/ﬂmyW‘r?‘/-t“/lElFt%ﬁi%l@Jéhﬂ\fm‘h X, EVOBEIFAREIICAOEBRHL — LI LS
T3, LIEBo T 7oA 32 —7 4512, SHDN 1:°‘/%7u—%4:/7‘0>?£i&:*¢575\ Hhiea w2 Low (2B
T HOMERDNET, T 7T 4 2—7 /L F5121%, SHDN B2 F2h7auay w7 High ([ZBREN 2 LB N HY £,
SHDN E'> CTiFRSND i KEIEIL V- + 20V Ta“ v— + 20V F720% V+ OEBOIMEWGT 2B 2 DL T /A AHE
ELET,

SHDN B ANIEA L E—Z L AD CMOS A1 TY, VoI NVBIOT 2TV« X7 7 e R r— DOF ¢ 2V T IHAT
LTHIESHL, 7V YR AT T =D DF % XU IAT THl SV ET, Sy T UERE 0T 7V —a T,

ZORRER A2 LI CEYER 2 KIEIK TS, Sy T VBRI 2 I K 922 EMTEE T, vy hF o
OO FERER oA 37— T VIR 8us, 7 4B — 7 VIEEIIE 3us T, T4 8—7 /WIREEDLE | NI EA B —4
VARRETT, ZOT—F 77 F vk, OPAx991S-Q1 773V i& MyET T~ NTF LY FE TSI~
TNFAL T T ELTEMETEE T, vy MU UREM (tope) 1T AM SRR L, ARSI 8 ML £
T, FEEDT vy MU RERINIC Y v M T (T =T L) Mﬁ;@ CFEATT AL, BED 10kQ AfafZe i E IR
(Vs/2) (28t T2 ML E N HV E9, OPAX991S-Q1 Z A M 7/aL T 354, #ERAICH — A 7R S Kig 288 L
3

6.4 T/NA ZADEET— K

OPAX991-Q1 |ZIZ B —FEREE —R 360, BIFEIEA 2.7V (£1.35V) % EESEEELET, OPAX991-Q1 D k&
JEFEIT 1T 40V (£20V) T,
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OPAX991S-Q1 T RARZIT v "D BEURHYD, AT U TR BB /1T —RICRE T HDIHH TEF
T, TR OWTHE, vy MoV 7 a8 LU TLIEEN,
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1T7TV5 =g RE

g
LT o7 7V r—vaAFiid, T o ARRICE EN56 O TIERL, Tl TIEZOIEMMEE 37w etz
TRAEVZLE A, fll 2 O BB 2 - OBEEMEIC DN TR, BERROEETHMTL TV e72<Zeic
MFET, BERITIAF ORI RELHFEL T AN DL T, VAT AOKREZHERR T DM BERDHYET,

7TA 77TV -2 3 58

OPAx991-Q1 773V, DC ¥ L AC MERESMEINL CWVET, ZNHD T /SA AL, K& 40V OEJFL — /L CTEIEL .
HDL— )LV —-L— L AN AR A Ty NEEEF 7By NEERYZMIMNZ T, 4.5MHz OESRIEE . mWH S
BRENZ FHL COET, ZHHDOHENDS, OPAX991-Q1 IXEEBED XA T 7V r—a iUz, B CTEMEhE
FRT T,

712RFBOET7 V-3

7.21 O—Y A RERIAE

7-1 12, u—YPARER L7 TV r—ar Bk ks OPAx991-Q1 2L F 7, Him, sHHE. v 3=
—var ET —#&E e 7-1 ORIEEOTFERR AT ONTL, [TFH A2V A7 Precision Design
TIPD129, 0A~1A O 7 )VERe—AREfiE L7 ) a—Tary | B BLTLEEN,

Vee

i

5V
LOAD
@)

. OPA%91-Q1
——CQ Vour

RSHUNT

lLoap l 100 mQ

Re
360 kQ
— AAA—

Re >7.5kQ

K 71. O—YA REHREo5 - 7TV — 30 OPAXx991-Q1

7.2.1.1 R5-EH
ZORGHORBGHEFIZRD LBV TT,

o AMER:0A~1A
o HIJIEE:4.9V
o I RIYUMEE:100mV
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7.2.1.2 LR 5FIE

X 7-1 OEIEEOEEREL, X1 1oR4TLB8YVTY,
Vour =1IL04ap X Rsgynt X Gain 1

A B (ILoap) (249, v MEHT (RsHunT) P s CHE EERE FSAELET, AMETIL 0A~1A ITRRESNE
D ji/% i BB PRI IC S v NEEJEA 100mV AT ICHERF 972121, N 2 ZEHL TR R v MEFIZERLET,

_ VSHUNT_MAX _ 100mV _
RSHUNT = T/0ap max 14 - 100mf )

X2 AN RSHUNT X 100mQ k%’%éﬂi?o ILOAD k RSHUNT J:Ofiﬁkéﬂé rl‘#‘*T I, OPA991-Q1 (2L~ T
HIESAU, OV~4.9V DO EEZ AR LT, OPA991-Q1 N EER I ) EIEEA AR T D72DIZER T L7 113
A3 THESNET,

(Vour_max — Vour min)
(3)
(Vin_max — VIN_MIN)

Gain =

X 3D, BERF AT AV LEFRESNET, 2T R & Rg TERELE T, OPA991-Q1 D7 A% 49VIV
IR ET D200 DI R & Rg DV A%, L 4 THELET,
(Rp)
Gain = 1 + (R ) 4)

R % 360kQ &9°5L, Rg 13 7.5kQ EFHHEENE T, R & Rg 1E. EHEDMEOIEPLT 49:1 DR E A HEDL,
360kQ & 7.5kQ ZIEIRLF T, 49:1 DLLRITTEDHRG, OB AFEHL CThhENER A, K 7-1 (RT3 [EEE CHY
ESNTARERE A, ) 7-2 (ITRLET,

7.21.3 77— 3 HIER

d

Output (V)

e

0

0 01 02 03 04 05 06 07 08 0.9 1
ILoap (A)

B7-2.0-Y4 LK ERKRY. GEBRY
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7.3 BRICET S#RRE

OPAx991-Q1 I% 2.7V~40V (+1.35V~+40V) TOEMENHESIL TR, <DL -40°C~125°C TS E

R

Uy,

BEEE EIEE I AL TREREB 2R R D DT A=ZTHOWTL, REARHE 2SR TS

PRV
IE\

40V B R HEIRELEZHINT DL, 7/ A AKX I8 5% 5 2 2 FTREMEA D E97, T B R ER |
ZZRRLTTEIN,

BIRE L DU 0APF DAL /RR Ay T UFERLET DL, JAADZWERL @A B —F L ADBIFINODREE
B TEES, AR TP OREDFHHICOWTIE, TLAT7 TR 22U TTESN,

7447k
741 VAT I FDHARSA>
T AA A TR OEEMEREZ BT 21T, LT OIH72 8172 PCB LA 7 U hFRiEZfE AL TZS0,

JARNEEBIROBEIRE L AT T BIRERBAL T, 7 al BEIRET22E08H0ET, A2 avF

VT T a g RIS L T — AR A L — X U AD BRI L A A RIS AT IS E

7

- KEREETTUREORIZ, K ESR @ 0.1uF T390 NARR a7 o428l AIREZRIRD T /342D
WIZEELET, H—ERET 7V 7r—ar OA1E, VBT T RIZH LT 1 DDA R a5 o a8
£,

RIEE DT FaZEeT DN &R 2 T 52 8%, AR E T 285G H O R HED 1 5T,

WEH . % PCB 026 1 DL EDBIZI IR L —rBHTY, 790K 7L — 3B sd EMI A X%

WL T BERNZRIZLET, V7V REIROWAUIEREL T, TV T ReT I as 75 ReWBRr ik

LN BEL TLEEW,

FED TV T HERT A2, ASIR— 22 EJR RN —AE 1T IR — 20 S TEA ST BE N AT E AL E L

F9, ZNHOMN —REEEL TRUE CTE7e WA E DO BN —R% A XD Z N — AL TIZT 5O Tl

. BEICZESED T NIEDNICB R T,

SMHTEREIE, AIBEZR BB T A RTELEE L E T, X 7-4 (IR T I912, FAEREER/DRIZINZ 5729 RF &

RG IZHz A i< Ic Bl E L £,

AS R —R L, TEBRVELLET, AT —R 1%, BRI ORG AL T D0 ThHZEITHICIERL X

VN,

BHER R —ADE I, BRENENDEA L E—F L ADH —R Vo P E2RE T HZEE2 L TLIEEW, H—R U

R THE, MAHTICFET D SESFREBEMNO N —ADLO) — 7 E it % KIEIAK TEET,

BEOMREZ EB 5720 BN L TO% T PCB 21552 &2 HER L £,

B E OEFERE TlX, TIRAF 7 20— ~D K5y DR N EOVEREN AL T 58581 HVET, PCB 2K T

Yeis L Covh, PCB 7R 7V a_—% 07 LT IR 7 0B AT SAAD /R r— IR ALK S 2R ET5

TEEHEIRLF T, IFEAL DS BEEIZ 85°C T 30 DRI —F L 2 21T 2T+ T,
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742 L1477 Ml

V-
c3
INPUT }_4L
OUTPUT
U1 =
N
+ R3
5 4 A
=1 ca
L

V+

_T_ Cc2
_Hl 1

AV

C1
In

§R2

7-3. RGBEOEBHRDL AT D M

B 7-4. SC70 (DCK) Ry —2D LA 7V
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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 ©)
@ ©)
OPA2991QDGKRQ1 Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 27BT
OPA2991QDGKRQ1.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 27BT
OPA2991QDRQ1 Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 02991Q
OPA2991QDRQ1.A Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 02991Q
OPA2991QPWRQ1 Active Production TSSOP (PW) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OPA291
OPA2991QPWRQ1.A Active Production TSSOP (PW) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OPA291
OPA4991QDRQ1 Active Production SOIC (D) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OP4991QD
OPA4991QDRQ1.A Active Production SOIC (D) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OP4991QD
OPA4991QDYYRQ1 Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OPA4991Q
(DYY) | 14
OPA4991QDYYRQL1.A Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OPA4991Q
(DYY) | 14
OPA4991QPWRQ1 Active Production TSSOP (PW) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 04991Q
OPA4991QPWRQ1.A Active Production TSSOP (PW) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 04991Q
OPA4991TQPWRQ1 Active Production TSSOP (PW) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 04991T
OPA4991TQPWRQ1.A Active Production TSSOP (PW) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 04991T
OPA991QDBVRQ1 Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 2JAF
OPA991QDBVRQ1.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2JAF
OPA991QDCKRQ1 Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 IMR
OPA991QDCKRQ1.A Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1IMR
OPA991SQDBVRQ1 Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 3BFH
OPA991SQDBVRQ1.A Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 3BFH

@ 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.
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® | ead 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
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 OPA2991-Q1, OPA4991-Q1, OPA991-Q1 :
o Catalog : OPA2991, OPA4991, OPA991

e Enhanced Product : OPA4991-EP

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

o Enhanced Product - Supports Defense, Aerospace and Medical Applications
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
IR T
& © o|( Bo W
el |
L & Diameter ' '
Cavity +| A0 |+
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0 0 Sprocket Holes
| |
T T
Nt I )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% |
T T
=
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)
OPA2991QDGKRQ1 VSSOP DGK 8 2500 330.0 12.4 53 34 1.4 8.0 12.0 Q1
OPA2991QDRQ1 SOIC D 8 3000 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA2991QPWRQ1 TSSOP PW 8 3000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
OPA4991QDRQ1 SoIC D 14 3000 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
OPA4991QDYYRQ1 |SOT-23- DYY 14 3000 330.0 12.4 4.8 3.6 1.6 8.0 12.0 Q3
THIN
OPA4991QPWRQ1 TSSOP PW 14 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
OPA4991TQPWRQ1 TSSOP PW 14 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
OPA991QDBVRQ1 SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
OPA991QDBVRQ1 SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
OPA991QDCKRQ1 SC70 DCK 5 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
OPA991SQDBVRQ1 SOT-23 | DBV 6 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

OPA2991QDGKRQ1 VSSOP DGK 8 2500 353.0 353.0 32.0

OPA2991QDRQ1 SOIC D 8 3000 353.0 353.0 32.0
OPA2991QPWRQ1 TSSOP PW 8 3000 353.0 353.0 32.0

OPA4991QDRQ1 SOIC D 14 3000 353.0 353.0 32.0
OPA4991QDYYRQ1 SOT-23-THIN DYy 14 3000 336.6 336.6 31.8
OPA4991QPWRQ1 TSSOP PW 14 3000 353.0 353.0 32.0
OPA4991TQPWRQ1 TSSOP PW 14 3000 353.0 353.0 32.0
OPA991QDBVRQ1 SOT-23 DBV 5 3000 210.0 185.0 35.0
OPA991QDBVRQ1 SOT-23 DBV 5 3000 210.0 185.0 35.0
OPA991QDCKRQ1 SC70 DCK 5 3000 180.0 180.0 18.0
OPA991SQDBVRQ1 SOT-23 DBV 6 3000 210.0 185.0 35.0

Pack Materials-Page 2



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.

INSTRUMENTS
www.ti.com




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.

INSTRUMENTS
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PACKAGE OUTLINE
DGKOOO8A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

02
| Soacl— -

FPIN 1 INDEX AREA SEATING
‘ PLANE
) 8 6X ,/j\
—] == j T T
—-—] 2% 1l
|
[ ] + ‘ ]
— == |
L ) 5 L 5 0.38 \J/
I N S %0130 [c[ale]
NOTE 4
\f{ ‘\ 0.23
/
- <¥SEE DETAIL A o
1.1 MAX

L 0.15

0.05

DETAIL A
TYPICAL

4214862/A 04/2023

NOTES: PowerPAD is a trademark of Texas Instruments.

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

5. Reference JEDEC registration MO-187.

INSTRUMENTS
www.ti.com




EXAMPLE BOARD LAYOUT
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

Tsx (1.4) j
1

8X (0.45) 1 [ Y J

SEE DETAILS
‘ (4.4)
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 15X
SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING  \ SOLDER MASK‘\ /  OPENING
O |
|
EXPOSED METAL \ * T T——EXPOSED METAL
0.05 MAX # 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED

(PREFERRED) SOLDER MASK DETAILS

4214862/A 04/2023

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.
8. 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.
9. Size of metal pad may vary due to creepage requirement.

INSTRUMENTS

www.ti.com



EXAMPLE STENCIL DESIGN
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

(R0.05) TYP

+ r 8X (;.4) j

8X (0.45) 1 [ ]

SOLDER PASTE EXAMPLE
SCALE: 15X

4214862/A 04/2023

NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.

INSTRUMENTS
www.ti.com




PACKAGE OUTLINE

DYY0014A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE
3.36
3.16 SEATING PLANE
ZQIELINDEX E
o / ]
12X|0.5
T — ———7
——
43 ox
v, L 1 3]
[ ] .
1|  E— ——— oo
8 4X0°- 15 i
1ax 03 v 1.1 MAX
8] 241 | 0.11
19 [#[01@[c|a]8]
s /\&4x4°-15°
[ F )
“ L

! 02 ryp
; E%o.os
T X SEE DETAIL A

0.25 B
GAUGE PLANE
/ {
oot Lo;
DETAIL A '
TYP

4224643/D 07/2024

NOTES:

1. Alllinear 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 per side.

This dimension does not include interlead flash. Interlead flash shall not exceed 0.50 per side.

Reference JEDEC Registration MO-345, Variation AB

o>

i3 Texas
INSTRUMENTS
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EXAMPLE BOARD LAYOUT
DYYO0014A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE

14X (1.05)
f

14X (0.3) 4

12X (0.5)
(R0.05) TYP
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X
SOLDER MASK METAL UNDER

OPENING SOLDER MASK SOLDER MASK
_— METAL / OPENING
C_ (—
{ )

—_——_——— e ——

NON- SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4224643/D 07/2024

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.

3 Texas
INSTRUMENTS

www.ti.com



EXAMPLE STENCIL DESIGN
DYY0014A SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

14X (1.05) ﬁ ¢
+
I
o )

12X (0.5)

(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 20X

4224643/D 07/2024

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.

3 Texas
INSTRUMENTS

www.ti.com



PACKAGE OUTLINE
SOIC - 1.75 mm max height

DO014A

SMALL OUTLINE INTEGRATED CIRCUIT

e 27vp SEATING PLANE——"
PIN 1 ID 01[Cl~
(- ) 14 e =Y
1] e ‘
— == ]
§ |
| ] il
8.75 8 2X :
8.55
WL — [ )
|
| ] H
— ) ]
il |
7 e |
¥ 8 0.51 T |
14X o
4.0 0.31 L
8] 3.8 |4 [0.2500 [c|AB] —=1.75 MAX

e —

NOTE 4
e |
/i Ny
Ny . T
— 0.25
/\* SEE DETAIL A 0.13 e -
0.25

GAGE PLANE

o"-aa"&—1

_—

DETAIL A
TYPICAL

4220718/A 09/2016

NOTES:

1. All linear dimensions are in millimeters. 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 0.43 mm, per side.

. Reference JEDEC registration MS-012, variation AB.

(G20 w N

i3 TExas
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EXAMPLE BOARD LAYOUT

DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

14X (1.55) SYMM
11
] [
14X (0.6) ] l::j l::j
e )
12X (1.27) ‘ ‘ MM
¢

-
—

e ey

LAND PATTERN EXAMPLE
SCALE:8X

SOLDER MASK
SOLDER MASK METAL UNDER
OPENING METAL SOLDER MASK‘\ i OPENING

(F N = \
‘ \
| |
— ==
JL 0.07 MAX JL* 0.07 MIN
ALL AROUND ALL AROUND

NON SOLDER MASK
DEFINED

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220718/A 09/2016

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.

i3 TExas
INSTRUMENTS
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EXAMPLE STENCIL DESIGN
DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

i
~

SYMM

o

14X (1.55) ﬁ SYMM
i ¢
|
|
|
|
|
!
|
|
|
|
|
|
|

IR0

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:8X

4220718/A 09/2016

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.

i3 TExas
INSTRUMENTS
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DCKOOO5A

PACKAGE OUTLINE
SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

PIN 1
INDEX AREA

NOTE 5

GAGE PLANE 0.22

\[ 0.0 TYP
& rr/ | 046 \(
. TYP TYP
SEATING PLANE

0.26

4x0°-12° ~— (0.9) —=

2 [
(@]

~— 1.1 MAX

1

]

[ 1
|-

TYP

oo
or

4214834/G 11/2024

NOTES:

[N

o bhwWN

per ASME Y14.5M.

. This drawing is subject to change without notice.
. Refernce JEDEC MO-203.

. Support pin may differ or may not be present.

. Lead width does not comply with JEDEC.

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

0.25mm per side

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

i

INSTRUMENTS
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EXAMPLE BOARD LAYOUT
DCKOOO5A SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

-— bp—-—-r—-—¢  3)
2
2X(—(“)-765) \ ‘ T l
L | .

(R0.05) TYP Li 2.2) 4J

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:18X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\

EXPOSED METAL EXPOSED METAL/
J qu 0.07 MAX J L 0.07 MIN
ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214834/G 11/2024

NOTES: (continued)

7. Publication IPC-7351 may have alternate designs.
8. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

INSTRUMENTS
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EXAMPLE STENCIL DESIGN
DCKOOO5A SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

| j 5X(?.95) ¢
5X (0.4) %—4—}7777 5 .
! SYMMT

T 2 ***7***‘7*74; 1.3)
|

2X(0.65)

(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.125 THICK STENCIL
SCALE:18X

4214834/G 11/2024

NOTES: (continued)

9. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
10. Board assembly site may have different recommendations for stencil design.

INSTRUMENTS
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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.

INSTRUMENTS
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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

www.ti.com



PACKAGE OUTLINE

DBVOOO6A SOT-23 - 1.45 mm max height
SMALL OUTLINE TRANSISTOR
3.0
2.6

(D Joa[ch~ =

PIN 1— ‘
INDEX AREA
(1L
_ 6 }
2X !
3.05 1
2.75 I
5 !
X
|
|
T |
4 |
I
6X 822 \S /) f\gj/J
& Jo20]c|a[B] X 15 Vol 000 TP
1.45
0.90
GAGE PLANE
f

e L L \ T
. TYP 0.6
0 — o3 TYP SEATING PLANE

4214840/G 08/2024

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. Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.25 per side.
4. Leads 1,2,3 may be wider than leads 4,5,6 for package orientation.

5. Refernce JEDEC MO-178.

INSTRUMENTS
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EXAMPLE BOARD LAYOUT
DBVOOO6A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

1 1

6X (0.6)

f
T

2X (0.95)

J

SYMM

(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

4214840/G 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.

INSTRUMENTS
www.ti.com




EXAMPLE STENCIL DESIGN
DBVOOO6A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
— BX(L1) = ¢
1 | ‘ -
6X (0.6) ! ‘ |
f 4 [ + ®
| |
‘ SYMM
[ ‘ et
2X(0.95) |
L T ‘ T
R -

(R0.05) TYP / 2.6)

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

4214840/G 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.

INSTRUMENTS
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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.

INSTRUMENTS
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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.

INSTRUMENTS
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PACKAGE OUTLINE
PWOO00SA TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

6.6
6.2 TYP
PIN 11D
AREA
— 6X
8
02X
== -—-
1
8X 0.30

0.19 L
‘%‘0.1@‘C‘A@‘B@‘ J'].ZMAX

ST -
\\\-‘/\SEE DETAIL A T(O'1S)TYP

DETAIL A
TYPICAL

4221848/A 02/2015

NOTES:

-

. 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, variation AA.

s W N

i3 Texas
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EXAMPLE BOARD LAYOUT

PWOO00SA TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
T 8X (1.5) r
8X (0.45) SYMM
RO0.05
1 C‘E (TYP )
8
|
|
SYMM
S s R A s .
o == | [ ]
S \ T s
| |
| (5.8) |
LAND PATTERN EXAMPLE
SCALE:10X
SOLDER MASK METAL UNDER SOLDER MASK
OPENING \ /METAL SOLDER MASK‘\ i OPENING
i I T"""m |
I‘mﬂl
4€ 0.05 MAX JL 0.05 MIN
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
SOLDER MASK DETAILS
NOT TO SCALE

4221848/A 02/2015

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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www.ti.com



EXAMPLE STENCIL DESIGN
PWOO00SA TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

8X (15)
8X (0.45) j T SEMM (R0.05) TYP
|
o | '

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

4221848/A 02/2015

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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