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-500 -10 75
-600
-20 -100
0 5 10 15 20 25 30 35 40 45
100 1k 10k 100k 1M 10M
Supply Voltage (V) Frequency (Hz)
C|_ = 20pF
B 59.37%y MEELRRRELORR 5-10. BUL— 7 54 ¥ 5 KU & Bl & OBk
80 6
— G=-1
70 —_—G=1 2\ 4.5
G=10 g
= € — G=100 g 3
T 50 — G=1000 g
= 5 1.5
§ 40 3 0
g 30 5
S 5 1.5
% 20 &
2 o -3
g 10 ©
o T 45
0 é_ _— |B,
-10 - -6 — I+
los
-20 -7.5
100 1k 10k 100k Y 10M 20 -6 12 -8 -4 0 4 8 12 16 20
Frequency (Hz) Common Mode Voltage (V)
5-11. I —7 54 EEREK L OB 5-12. AOW/NRA 7 RAEFR & BIREE S DBRR
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5.6 fARAIHE (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

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

5-14. WHBEERA 2 L HAEFRE OB (V—2R)

135

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

f=0Hz

5-17. CMRR &iREE & DBAf% (dB)

— CMRR
120 — PSRR+
PSRR-
__ 105
g
5 90
& 75
o
2 60
X
¥ 45
3
30
15
0 10 20 30 40 50 60 70 80 90 100 0
Output Current (A) 100 1K 10k 100k ™M 10M
5-15. HOBERA & L HNBRE DR (2> 9) Frequency (Hz)
5-16. CMRR $ X Uf PSRR & [Bi# & DR
135 170
= 130 —
[a1]
) [an]
g 125 //_—/ % 165
[0} _—
['4 ©
120 T 160
£ 15 8
Kol —— PMOS (Vew < V+ - 1.5 V) g
@ 10| — NMOS (Vew > V+ - 1.5 V) o 155
5 105 >
ke g 150
: 100 3
E 95 9]
5 £ 145
o 9 o
85

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

f=0Hz

5-18. PSRR &iREE & DBAR (dB)
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5.6 FARIVIFMY: (Frx)
Ta=25°C. Vg = #20V. Vom = Vs / 2. Rioap = 10kQ % Vg / 2 (282, CL = 10pF D4 (R ELil 7y FRY)
1 — g 200
08 2 100
0.6 >
k7
04 §
3 02 N
° =
S o | 2
= @ 10
g .02 &
< ©
0.4 z
S
0.6 £
] o
-0.8 >
2
-1 c 1
Time (1s/div) 1 10 100 1k 10k 100k
Frequency (Hz)
5-19. 0.1Hz~10Hz D/ 4 X 5-20. AWBE/ 4 X AR PIVEE L BiREE DR
-32 -32
— R_.=10kQ — R.=128Q
40— R =2kQ 40| — R =604 0
. RL =604 Q B R =2kQ
48 — RL.=1280Q 48 — RL=10kQ
-56 -56
% -64 g -64
z 72 z 12
e e
£ -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. Voyt = 1VRrMS BW = 80kHz, f = 1kHz
5-21. THD+N Lt & Rik#h & D B8R 5-22. THD+N & HiA3RIE & D B8R
580 700
570 675
560 650
< 550 < 625
§ 540 § 600
3 530 3 575
€ €
% 520 % 550
'S 510 'S 525
(€] €]
500 500
490 475
480 450
0 4 8 12 16 20 24 28 32 36 40 -40  -20 0 20 40 60 80 100 120 140
Supply Voltage (V) Temperature (°C)
VCM =V-

5-23. #L B & BIREE & OB

5-24. LB & RE LS DR
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5.6 KR (FiX)
Ta =25°C, Vg = 220V, Vem = Vs / 2. Rioap = 10kQ % Vg / 2 1282, CL = 10pF DA (FRZEEER DR RD)
140 900
— Vg=4V
— Vg=40V S 800
g 135 H
.% g 700
¢ 3
o 130 o 600
<) €
£ =
g g_ 500
a 125 3
8 © 400
'} Q.
5 3 300
& 120 <
o
O 200
1S 100
-40 -20 0 20 40 60 80 100 120 140
Temperature (°C) 100 1k 10k 100k ™ 10M
Frequency (Hz)
] 5- —7E vEiB i . . .
525. M) —TRES 1 » LRE L OB (dB) 5-26. BUL— T AL ¥ E— 8 > R & BB £ OB
80
70
60
S < 50
k] k]
S 2 a0
[Z) [}
(@) (@]
— 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
0 500 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 =-1.10mV {HHhATv7 G=1.10mV i AT~
5-27. IMEB A —N—a— b EBEBEAREOMRK 5-28. IMEB A —N—La— M EBREATEOBRE
60
— Input
—— Output
50
0 _
9] =
()] o
8 40 >
£ rY
[} e
] 2
a <
ey
o
20
10 i i
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 Time (20us/div)
Cap Load (pF)
VIN = iZOV\ Vs = VOUT =+17V
 5-29. f1i v — ¥ L BREATE & DB B 5-30. ST REEHTELE L0
Copyright © 2026 Texas Instruments Incorporated BHEHZBTT 57— RN 2 (BB GPY) &85 13

Product Folder Links: OPA4991-EP OPA991-EP
English Data Sheet: SBOSAC6


https://www.ti.com/jp
https://www.ti.com/product/jp/opa4991-ep?qgpn=opa4991-ep
https://www.ti.com/product/jp/opa991-ep?qgpn=opa991-ep
https://www.ti.com/jp/lit/pdf/JAJSOU8
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSOU8C&partnum=OPA4991-EP
https://www.ti.com/product/jp/opa4991-ep?qgpn=opa4991-ep
https://www.ti.com/product/jp/opa991-ep?qgpn=opa991-ep
https://www.ti.com/lit/pdf/SBOSAC6

13 TEXAS

OPA4991-EP, OPA991-EP INSTRUMENTS
JAJSOUBC — JUNE 2022 — REVISED SEPTEMBER 2026 www.ti.com/ja-jp

5.6 fARAIHE (Fex)

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

—— Input — 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 TI5E. AB LMY 5-34. IMEBRT v Th&

— Input
—— Output

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

— Input
—— Output

Time (300ns/div) Time (300ns/div)
CL=20pF.G=1 C_=20pF.G=1

5-35. KIESRT v TIEE (AL B LHY) 5-36. KIESRT v TIEE (LB THY)
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5.6 (R (i)
Ta =25°C, Vg = 220V, Vem = Vs / 2. Rioap = 10kQ % Vg / 2 1282, CL = 10pF DA (FRZEEER DR RD)
100
% 80
3 60 \
Py — Input -
2 — Output < 40
5 £
=3 s 20
é‘:’ 2 — Sourcing
g 3 — Sinking
) 5 -20
= =
) 3 40
n
[N -60
2
s o
-100
Time (2ps/div) 40 20 0 20 40 60 80 100 120 140
Temperature (°C)
C_=20pF.G=-1
537. KIEB AT v T8 5-38. IEAR I & BB & DBIR
45 -50
—_— fFPBW Boosted
Py 40 _— fFPBW Natural -60
o
> 35 @ -70
g T
g 30 § -80
) ®
S ©
z 2 90
2 &
5 20 e
e} S -100
E 15 &
g 6 -110
% 10
= -120
5
-130
0 100 1k 10k 100k 1M 10M
100 1k 10k 100k 1M 10M Frequency (Hz)
Freaueney ) Fr R =L ERBRE DR
= . %] 5-40. NRb— 3z i i
5-39. BN BIE & BB & DB B 5-40. T %) YariREBLD
110
100
90
o 80
Z
£
& 70
60
50
40
1M 10M 100M 1G
Frequency (Hz)
5-41. AAICHIF 5 EMIRR (BER TSR ELL) & AiRKE DR
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6 SFHmsxBH

6.1 1=

OPAX991-EP F/3A A% 40V OF a7 WVILHAART o 7T, ZHDF A AF, L—L Y— L— LD A R
A7 vk 21250V, EEAEAE), K A7 RUZh (£0.3uV/°C, HEHEE), 4. 5MHz OH#RE 2L DOENT- DC K &
AC MEREZ A TWOET,

IR —/LETOEBBIOFEMA AN EBEHIH, KEOHIEGR (F75mA), BV —27 ZL—L—h (21V/us) 72X D
I H O REZ R 2. 72 OPAX991-EP 1%, mEET 7V 7r—ar fid OREREMREL T 7T,

62Ny IR

+
NCH Input
Stage
N aov + )
Differential Slew Shutdown Output ou
MUX-Friendly Boost Circuitry Stage
Front End -
IN-
— +
PCH Input
Stage
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6.3 HRBESREA
6.3.1 A RE

OPAX991-EP 1, M B D AN T —F 77T v 2L CAIMREL A A —REREITL2N5, WESRMETOEER A
TR#EAEERLE T, @BERERT Y T I EIC LS TT I T4 TR B0 D NN A4 — R 7 % | X 6-1 [T
LET, ZOHFETIEN 6-2 13T I8, REBHR ARIADTZDEFTEALEEN T ZAALDOBIENRAELET, K7 A
VIR DA INOOEET T ANE BIR. ATTEREE T NI Y — o) TAF—RENENAT AL, BRIV
TR IEOET,

V+ V+
Vine —T— Vins T .
Vour i Vour
40V ~0.7V
Vin- l Vin- l
! V- ) . V—
Provides Full 40-V Conventional Input Protection
Differential Input Range Limits Differential Input Range

B 6-1. OPAx991-EP D AN REMEETIIZEEIA NBEHSKHIRR

r-——--—-——-- !
I Vo=10V Rewt 10V I Sh R0n7mu>< \TCG) D @ @
| A O——— W0 —
I _L | _L (-4----] ——- 1oV e > ~03V
Ceir Cs ‘ \
| T |°T ol |
I
l - I - } I } VIN
. = _
| Vo1==10V Rpyr -10V [ S Ron_mux l @ } } T *
l AN 0 AV O—O | |
. i e |
I
I Crut I | | Cs I ldiode_transient L ;7 L vout
I =22 — VIN+
- e e = -10V
Input Low-Pass Filter Simplified Mux Model Buffer Amplifier

B62.1Nvo V= Nyo ¥4F—RTRE M I/OBMEIRET S

OPAX991-EP 77V DA T U 71X, KT BUIFHE A D ARHET — X T 7 F v IZL> CREET 7V r—rar iR
DONNAAE =R AE AN e R L E T, ZOT7 —% 77 F ¥ Tl (EBEAOEINLE N T XA LOEREN
RALIRNWZD , vV TFF RNV DEAA T AT TV —a lximip A <777 0E4, OPAX991-EP (35
K A0V DEBNAA LT (AT T ORERE U EIEERE DR OEBIT) 2R CTEH0, 2L —2 LT, £z
T =% T oAV ay VAT LREOEET T ANINEZEHEH 27 7V r—a AL TOET, §ElIc oV T
%, Tl TechNote[ ~ /v F 7L 7 kb @ kg AT 7 2L TLTEE0,

6.3.2 EMI 2%

OPAX991-EP 1%, AT OFER T (EMI) 74 NZV TR LT, VA YL AWBER, Tl G 5F=—r Ty
VIR AL B OB B E EIE DR —RRENSRA T D EMI OB KL 9, EMI PEIT., B REFTFiE
IZEDEFTHETT, OPAX991-EP X, ZOIIHRERFHOUEEIEHAL TOET, 7F TR A AV LA VT, 10MHzZ
~ 6GHz DIEIAWEIEL AT MUZhTzo T, AT 7 Ot 2 1EfEICIE B L O s b L TnEd, X 6-3 13,
OPAX991-EP |ZxtF A2 DT ADFERARL TNVET, # 6-1 1%, EEEOT 7V r—a TN LN R E D
JE 315 OPAX991-EP @ EMIRR IN+ fliZ R L TWET, (X770 EMI [RER | 7T F VA r—ay LR—
MZIE, AT 72 BE T 5 EMIRR PEREO FEMIE A TEE SN TRY ., www.ti.com 2 HF v a—RTEET,

Copyright © 2026 Texas Instruments Incorporated BB F BT o — N2 (:‘jfa,‘ﬁ OB ‘é\iﬁ'@) B 17

Product Folder Links: OPA4991-EP OPA991-EP
English Data Sheet: SBOSAC6


https://www.ti.com/lit/pdf/sbot040
https://www.ti.com/lit/pdf/SBOA128
http://www.ti.com
https://www.ti.com/jp
https://www.ti.com/product/jp/opa4991-ep?qgpn=opa4991-ep
https://www.ti.com/product/jp/opa991-ep?qgpn=opa991-ep
https://www.ti.com/jp/lit/pdf/JAJSOU8
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSOU8C&partnum=OPA4991-EP
https://www.ti.com/product/jp/opa4991-ep?qgpn=opa4991-ep
https://www.ti.com/product/jp/opa991-ep?qgpn=opa991-ep
https://www.ti.com/lit/pdf/SBOSAC6

I

OPA4991-EP, OPA991-EP
JAJSOUBC — JUNE 2022 — REVISED SEPTEMBER 2026

TeExAS
INSTRUMENTS

www.ti.com/ja-jp

110

100

90

80

Gain(dB)

70

60

50

40
™ 10M 100M 1G
Frequency (Hz)

6-3. EMIRR 7 X b

x 6-1. BEERHEICH (T3 OPAX991-EP M EMIRR IN+

FREQUENCY TV —ar FEEn Y T EMIRR IN+
400MHz TNV BANAVER, Tl TOER, K&, L—F — B (UHF) 77— ar 73.2dB
900MHz GSM (EARANVABIZ) TH U r—sav o ra— b VAT A EFEE, e —ar, GPS (i 82 548

1.6GHz £ ). GSM, #iZ2E/ AL, UHF 77V 4r—av
1.8GHz GSM 77U —vay B SR—YFSEE, T r—R UK R, L SR (1GHZ~2GHz) 89.7dB
2 4GHz 802.11b, 802.11g, 802.11n, Bluetooth®, /S /L /<—YJ/Li{F, FERST | FH2 45 L Ot 93.94B
(ISM) MR, 7~ F 27 B L O R, S /3K (2GHz~4GHz)
3.6GHz MERRIAT, L2 BE B L O e —var iR, B0, S UK 95.7dB
5GHz S(ézgl;a\ 802.11n, fiLZS@IE LT —Lar B LVBIE, FH MR TOEA, C /5K (4GHZ~ 98.0dB
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6.3.3 BHRE

HOWLT T IE WHTHBEENIZL > TNE (BAE) OBEEN EALET, ZoBSRE A BB LMEOET,
OPAX991-EP Difasit fir KIEA ERIEIE 1L 150°C T, ZOIRELZ B2 5L, T A ZABEEL £, OPAX991-EP |21
BBV RE N DD . H OB BEZ R T ET, ZOMREMKIEIXT A ADIREZ AL JEEMN 170°C %
B2 DHEFT T T DHIIRTAT A 712U ET, OPA4991-EP DiEZFE /) (0.81W) D70 H ER AN KELRD
TV —arOflE, K 6-4 (RLET, BUCBETAEED ., BFHIRE N 65°CO%E . T /3 A ADHA IR X
1T7°CISETAZEDRENET, L., EEOTF AR TIIHNIRTIAT RNA TR0 T, A ORI X222
[BIE L ET, BERERF ORI OENEL ., X 6-4 (TRLE T, B OBIETIX, T/ 3A ATy 7 7ELCEMEL, B
%3V IR ET, HORBUCID T A AOBEAERIRE AN EHIRMEE B X 254 VR HEERE I > TH A9
HIEICE A B =& 2RRBEIZR20 . HNTHEP R ICE> T IV RIS E T SvET, @Rl EE Ao &k
L= RIHE SN VRS B OEEMEESNAGET, 7o AEd vy M RBEE A R —T VIR B RV o720 &
=L FET,

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)
—_ —
+ <
lour = 30 mA + 2
RL 3V g
Vin 1000 _ =3
3V £
i)

6-4. JBEARTE

THAAAPERERNZ DT> TR E ) TRV EETRLE IS8 Lkt DL, TAAAR Y —~< )L Sy T
[ZASTODNEIMNITH DL T | T /A AD BB Lo TT /7 SA ZADPERED R 2 (AR T L S BT T B 1720
B g | SR RRMEADVET, REHE L @RS T A AD M E D ERIRS 570>, @ E S o4 T CE
R LA TR E T D ERHVET,

6.3.4 BEEMBHELILELE

OPAX991-EP (Z#Hitt: D HH AL TRY ., HE DR EME AR A8 T F4, /-, By aER 7528
T, RERRFREMHAMZRE) T AIICH IR CEET, SV B2 REITHET VT ORI DIRES, L KRE2:
BREMAMEHE CEXAINIRET, K 6-5 BLUK 6-6 25 TV, TV 7 BNENMERRIZZ E T 2028974
WrdA121%, AT T DEIERER., LAT O, F A HARTRE WL ONOHEREZEBELET,
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6-5. MEBA—N—2a— MNEBREHABREOBRFR B 6-6. IMEEA—N—a—FEBREMAREORMR
(EHRFTYF10mV, G=1) (EHRFvZ10mV, G=-1)

=T FAAERRCERENRE ) & D 570 | X 6-7 IR T XTSI Rigo 2 I EEFNHIAL . HEMEA
W OBRENRE /) AP L E37, ZOMPLIL, V¥ 7% KIFIZIRRL | 725 ' A ATk L C DC HHEEZMERFL £
T, L, BEMEAR SR A R B IR SN TWDIGE, D ERIBBEENDTO . M AV RRENE
C. HIIAAL TR0 T D LET, AT ZEIT Rigo / RL DHIZEEFIL, — IRV HE L ~L ClI it o
F9°, OPAX991-EP (IF EMEAR OBRENRE I KE W=, U7 7L A Ry 77 MOSFET 7 —h RIA7 7r—T7 L
V=R RIALTREDT TV r—a il CTd, K 6-7 (2778l Tl #ifgdiiht Rigo 2> TAH T 7 H
ERELTOET, Rgo 1T, VAT LOBIN—7 F AL EEE L TAH~— 2R LT,

+V
s Vout
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+
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6.3.5 A1 E L&

OPAx991-EP % 40V OEDOL—)L YV— L—)L AJAXT 7T, ADFEREHREBLOERL —/L X0 100mV
JEIRSNTCOET, [} 6-8 ITRT I, FM N Fr s P F v pVDEB AN T 2 HEEfi 528 T, ZOJA
WHIPHAZFZEL TOET, N Fyrb 273, EBEL— /WA DEE, BT (V+) - 1V 5, EBFEIY
100mV EWANEETT 774712780 E T, P Fr /b X7, AEREY 100mV (RWEES, K (V+) - 2V F
TOANITTIT47IZR0ET, W DOANTIT BENET B/ N S/BRB Ik AHY | @ IE (V+) -2V to (V+) -1V O
HiPH 72> COET, ZOBBEKIT, 7B AOZERIECTE DT DA REENHY £3, F2, ZOEEN Tl
PSRR. CMRR, &7y EE, A7y h KUK, /AR, THD OYEREDS, fEIRA CEIET 2L LVBAE T35 Al ke
DHVET,

ANEEA 72y NIBEL T, 73 ADOFEHER R BRI OFE M4 | X 5-5 IT/RLET,

R &P & PMOS/NMOS <7 O BAERH OEERIIC W T, TFEGR =T AT B % o4 <77 | 77 r—
vay J—hESRLTIERN,

V+
€))
IN-
PMOS
e 1, |
PMOS
IN+ NMOS]
L J—
NMOS
@
V-

®6-8. L= Y— L—IVAKE

6.3.6 {75/ REDFIF

OPAX991-EP 7 7IVIZIL, MARR DB, IRESRE N A SN TV ET, 2L DA T 7Tl AN =7 [RIFHHFE %
A CHEI DL MAREED AL T, ZOFRED KRG Z<IEAETHOIFIERIEEIIE T, AT B E SR
FEIEHIPA 28 A TR Bl S DL T DL — /W KEEL £97, OPAX991-EP [3L—/V V— L —/L AJJDA~T
T7eD T, FMFEHIXL — V2B TR TEET, ANEERL— 2B TO A KIRITE S A, DIz, 1
TNTE 2L — ZHIBENE T, ZORMA X 6-9 ITRUET, MAHREZOEERIZ DWW T, THAHL 7 A B %
Biod X7 o717 7V —ay )= EBRLUTIEEN,
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— Input
—— Output

Amplitude (4V/div)

Time (20us/div)

6-9. (I RENFELELZN

6.3.7 ESHIA—/V—X FL X

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 £,

ZORARM 2 ESD [mIg L ERA A —N— AR A AR RO BE M A5 PR L TR EZITE B £, K 6-10
|2, OPAX991-EP |28 £M5 ESD I DA RLET (AR TP EN TOAERSY), ESD R#EIFIZIT, W< O0DE
AT TV FAF—RREFENTEY, TROIZA RO e S, WS OEIR T AN RDEH L —
TALTINET, INOLDOX A —RIL, AT TN ORI T SAZRLEIR ESD v/ CHEFiSVET, ZOfR#E
BE, @ ORIEEWERIIIET 7T 4 T IR TN D IOk E SN E T,
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| ! |
R N- | 100 Q |
I S K R i S !
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|
|
|
|
|

—> Power-Supply
ESD Cell

TVS

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

ESD A~ IR R 2N FEH 1L L BIERIEFITE (12 1kV. 100ns) DIZKF LT, EOS A0 MIHwk R 3

Rl BELEL A0 (B1:50V, 100ms), ESD & A4 —R X, [Bl#4 > ESD {i# (%Y, PCB I ¥:-H {4500

(ZT NAADFABNL T, TAN REEATIEE) Z BLEL CRREFS L CQEd, ESD A< b, ESD {5 51X ESD A

?7)/&“ A —RZ i L TR (TESD BRI | &7~ AT S TOET) IZESVET, ESD WA
I, BIRELZ RV NI T T L ET,

ZOENMEILEIRRAMREFEDT-OIZITME /2L O T, BN CIOEEEZT 774712 T 5 & KRB EEE D
ELET, WEEBLY T Loy (TVS) Z2EHT5L. FIEANO ESD AU MNEARHZ ESD W B34 2252 }:
THEULIBEEGIETExEd, @URERGIBRKIIE, TVS ¥ 44 —Ra2HEHT 2L, T XA 2D ESD # 44 —KRT
EOS A XU MNSDRHEELITZ F7,
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6.3.8 A A EE

WBEFNSDRIEIL, AT 7O H B EAFREENDARFIRRE IZ[A1E T 572D I B2 L CERSNE T, &
WANEBEFILE NS A DOWNTINRIRIK T, HABENEREEBIELBZLE, AT T O AT SAAT
FAFNREIIC AV ET, T SA AR ATIEIRIC A -T2, BT ASAADTF v —2 U T IR REIZBIE T 572D D
R A M ELLET, T — FXVTBRIBIRREIZRD L, T ARA R ESNIZ AL —L — N TCRAL—% R LET,
L7233 TR ARPIRIED G A ORPHEIE X, @AM E IR R &AL — R O 53220 £9°, OPAX991-EP D&
TR 8 I R 1349 400ns T,

6.3.9 A XH9GHESE A

B IIZLDBEE | IVBERN B EH T D20, 7o 7 OBEEARFIC O TORRZiE £, 7oAl
ETRTITARICERDRAET DD A7y NEBIERE HHDLT VT DOHARICIS T, BUEMEDHDZ LD
RENECET, INODOREIZZL DS WA (ERSAA E3 VLR [2fE6WE, IR 1, (58
SR | AR IME E T TR RIE DA WA TH, ZOHFMETEN L T AT AORIRRO M E 2k TEE
K

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'|O'|O'|O'|O'|O'O'O'O'
[ R R

u-60 u-50 u-4o0 u-30 u-20 u-o 'U U+0 U+20 u+30 u+40 u+50 u+60

6-11. BAENLZH O XA 5%

DAROENZE X 6-11 ITRLET, 22T p Ra—) T OFERIE, 0 (V7<) 1T AT AOERERZETT, ZOL57%
DA R TR T, TN TO2=vhDI B 2/3 (68.26%) DfEIL, SEHIMENS 1 HEHERE, T7bb 17~ (u—
oMb u+0 E£T) UINEHEETEET,

MRS R ) R OO TEEYEE SIS REARS N COD MBI, RIS U TS S It TRIASNE T, R ALLL
T ALEROME L FMEDS 0 S DTS (5 A /e L) BRI FE (u) S5 L0 Ed, 7220, A4~
Ty MEEDINC, ZOME EARROFIIEA 0 (ZEWGE | RO IEMICEEEEZ R 3720 | AFEEIT P EIC 14
MR AEZMATAR (4 + 0) LFELIRDET,

IOV I7EMHL T, 2=y MOMAARD BB I ZOMERALFH TEET, /2L 21X OPAX991-EP D6 AEEAT
T hOFEAEAE X 125uV 72D T, T_TD OPAX991-EP T /34 ADHH 68.2% 1% —125uV ~ 125uV OA 7o ha
FpolTHEnE T, 40 (£500uV) Tix, 2947 D 99.9937% D47 v hEE T £500uV Kiili ¢4, 2, RHER O
IHLZOHIREEE L TWDHEDIX 0.0063%, 15873 ==y ;DIHH) 1 HEWHZETT,
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HAR D B/ IME F 71T T KA DO FNAE N B SN TODEDIET TV A AL AV LAV > THRESNTEY, Z2hb
DOHIBEABZ Ima=y MIAENSRESNE T, 72&201F, OPAX991-EP 77D KA 7y NEEIL 25°C 128
VT 895uV T, ZiUE 50 (9 170 =y hdHE 1 D) 200 FElD | fEREL UIFEF IR, A7 vy MEER
895V iz D=y MNIAEENBRESNET,

B/ IME F2 R KA OFNAE N RSN TRV MERRIC O W TR, T 7V —sa i+ B 05y 7 ~ Ex i
KL, ZOEEFHL CU—ANr — 2% M a2 %G T 2282 BTl TLIESW, 72820, 60 DfEITH 5 2=y DHH
1 OTT, ZHUTFEFEIZATREMEDMEL, VAT AOREF CRERPBE R DO Y 2 RN BV ET, 2D
A, OPAX991-EP 77 73VIi3 A7 v MEBIERY 7 b g KME £/ 13 e/ IMED B E i&;@i)@:mi\s-z LIS FF
PN OFEYEE 0.3uV/°C IZHEASWTER T8, A7 2y MEERY 7RO 60 fEIFTHK) 1.8uV/°C (R0 ET, T—ANr
—ADVAT LGN EELTEE T 256 . EREO T IMEC R KIEOBLE 2372 Th . ZOfE A L ClEE #iiH £
KTEZONDERA 7By M ETEET,

772U BEE ORIE I HED 7 e AD LB LG I o T ARER R B AR YER 22 2N LB 975 rTREEN 5728
I /IME ET T R R DRI NAE DS FER S AL TOIRWRY T T ANAADOMREZRFETE A, ZOTFHRIT, T
AADPEREZHEE 9% H B TORME AL TTZS0Y,

6.4 T/NA ADEET— R

OPAX991-EP |2 Bi—kEAEE —R 230, BEIFEIEA 2.7V (£1.35V) % EESEEEL £, OPAX991-EP D k7E
WEFEIT 1T 40V (£20V) T,
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T77V5—23  ERE

L)LT®77°)/f~ya/a>Jz7‘/a/ IHDHERIL. TI EROEERIZE TNA LD TIERL, THI, TORED
ML RFEWNT-LER A, H 4 O BN T2 O A IZ OV TE, BEEOEETHEIL vz

71< LIZRES, Fio, BEMRITE F ORGHFEEMAEL T AN 2L T, VAT LOBREL TR T D0 E
BHVET,

7T1EREDIEE

OPAX991-EP 773V, DC ¥5E & AC HEREMEN TVET, ZNHDT AR, Feim 40V OEJRL — /L CTEIEL .,
BEOL—L Y— L— L AN WA Ty MBI LA T By NEIFERY 7 M TC, 4 5MHz %: o =R =AY L
A EHLTWET, ZHOHDOHEEND, OPAX991-EP IXE EIEDEEM T 7V r— a0 LT B T e/ A
XTI,

7.1.1 X)N— =X

OPAX991-EP 773V |ZA— T —AKN 7T—F 77 F v ZHH L TEY, KIEWE DO AT AT 7 o 0m1iE % ms b U E
T, TARAADOH S OBALRIT, ZBNATIEIE (Vip) (T C TR =V 7 &, /IME S £ 8EE,. B kAL —58
W, AN —FIEREIE S Z oD BARZEEE—RIZRVET, LTeR> T, TS ADES AL —L — T, EEREZ
FFoDTIFR ANEBOREKELRVET, KIEEDANAT YT TiX, AMOBIEZENKEWR] (Vip > 150mV)
WX, BE . HINEEER D ERD =y UEIRLET, TDO%. ANEBENREWIZITSLE (Vp < 150mV), T /314 2D
HATZE LR L, HAREN 7 LET,

REEDT IV r—aCoOT 7O AEAEIL, B, F4EKT. EOMOERIZES>TRRAZLIZIERLT
&N, LTFTOT —2IT RAADN—T AT 7B w ML TEY, ERAFHE TR ESNTODER, 3%
7R ER ELECTHSRISN AN — 7 ATy IEE AR L TOET,

50

30
20

1

N W O1N O

Output Rate of Change (V/us)

0.5 —— Small-signal Region
— Natural Slew Region
0.3 —— Slew-boosted Region

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6
Input Differential Voltage (V)

7-1. OPAX991-EP D HZELE L AHhZEHERE & DK

T T INAN—IRFEIZADE, WHRT— R ENTEINTODM, & LB DT IcshinL £9, OPAx991-
EP OH 1A — T —ARRIEPMEEI T 58, I7—KEOFEBEL — A7 —AR &, X 7-2 [ORTIDICEIRER D
—BFIC ERLET, ADROEE %Szxjcé°<ﬁﬂ%u\fz/u~ T — AMERENERN 2T U — a0 fl ST
BNV 2y MR 2B, ZORERBIRBEREZETILENHYET,
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[
Vi, [0.5V/div] ]( | Natural Slew

v *¥ Slew Boost Region

Iboost

Vout [0.5V/div]

Time (0.25us/div)
7-2. OPAX991-EP O K{EBRT v 7o &4t

T INAADT LT — il (FPBW) #iffIE, 7 7 DR E OB BV T H LS T2 B AR LICHBL TELRRE
—27 V— E—=J%E (Vpp) 2R LET, MR IETLEATE S 2E AL T T — g N CEifESE oL, i
RINCERDORNAESRRELET, 7, 7 U —HHkig O R Z B2 CEETHE, AL—L —MilRIC i
KL THRERICKRELSBALE ZAEBRELET, ZOXAT DO N BT, AV—FHREALEFINET,
ZDOFHRAAD A —L —NIZEE AN BIE (Vp) ISIEL TR =V 7 &b, OPAX991-EP (i3, AL —L—kT
HIBREID oD HeB FPBW BERANHVET, —2iFA L —7 — A EEE—NH, b5 2l BV — iR T
7, B2 FPBW %2 5L, TSNS Sk E (THD) 23N 52 LICFEREL TESW, AL —IZER T 5E
BEARR T D120, B4R FPBW BN COENMEEZHEREL £,

45
— fFPBW Boosted

. 40 —— frpaw Natural
o —— THD =-90dB
= 35 —— THD = -80dB
(0] — =
& a0 THD = -60dB
e
> 25
35
Q.
5 20
o
E 15
S
X 10
=

5

0 —

100 1k 10k 100k ™ 10M
Frequency (Hz)

B 7-3. OPAXx991-EP DHARBRES LURARERI—ICHBII2HRAHEHEE LBRELEDBR

AN =T —=AN T =% T 7 F ¥ DFERIE | ZHUCEH TS THD ~D 2 (OPAX991 7 7IVDER T — 225 Tr) 125
W, TR T — G e A T T BRI T 7V —ay ) — MR TSN,
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72BN ET7 TV — 3>
7.2.1 O—Y+1 FERE
X 7-4 12, o—YAREFRBHT 7V 7r—ar FICHER ST OPAX991-EP Z/RL %4, Bl 35, 3=l — g

VMET —2EED X T-4 [TRSIVTWDEIE OFEM 72 38T 12DV T, TI Precision Design[ TIPD129, 0A ~
1A H—ERan—ANERRIL YV a—Tar ]2 RLTKEEN,
Vee
5V
LOAD o)
: >———O Vour
I RSHUNT
LOADl 100 mQ
Re
360 kQ
— AN
Re >7.5kQ

7-4. O—Y 4 RERBRET TV 45— 3D OPAX991-EP
7.2.1.1 REHEH

pXu+0)nXu+gﬁ: i&@kj‘o@fﬁ‘

o ANTER:0A ~ 1A
. HWJIEE 4.9V
o KUY URNELE:100mV
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7.2.1.2 M7 RRETFIE
X 7-4 OEIEOEEREEIL. 1 1R EBY T,

Vout = lLoap *Rspunt xGain (1)

ARER (L oap) (2EY. v MEHT (Rgyunt) P i CE Vﬁrﬂ‘?ﬁ@%ibﬁﬁ‘o A fRFEGIL OA~1A O ’CE&E
SNFET, RRAMEREEOL Y NEEZL 100mV R ISHERFT 472010, T v MEPUT 2 2 %@ﬂﬂbf
hET,

Y/
RepuNT = SHUNT _MAX _ 100mV —100mQ

lLoAD MmAX 1A 2)

= 2 %4ﬁ)ﬂ1~/f§+%j—ék\ RSHUNT X 100mQ kiﬁ@i?— ILOAD & RSHUNT iz J:O/Céﬁkéﬂé FE¢T
OPAX991-EP (2L~ THElES4L, OV ~ 4.9V O EEE AR L 9, OPAX991-EP MBI 2 ARk 357
(B A A%, A3 EHERLCRHELET,

(Vour _max —Vour_mi)

Gain=
(VIN_MAX _VIN_MIN) (3)

X3 EMHALCEHRT DL, BT A T 49VIV a0 ET, ZHUTEPT Re & Rg TR EL £9, OPAX991-EP 0/
A% AV (ZRRET 2720 DB R & Rg DY ARIE, 4 AL CEHHRELET,

(Re)
(Ra) 4)

Gain=1+

R % 360kQ &9°5L. Rg 13 7.5kQ EFHFHEENE T, R & Rg 1E. EHEDEOIEPIT 49:1 OHRE AR HEDL,
360kQ & 7.5kQ ZIRIRLF T, 49:1 DLLRITTEDHRG, OB AZFEHL ThhENER A, K 7-4 (RT3 [EE CHI
ESNTARZERE S, ) 7-5 1TRLET,

721377V = a ViR

d

v

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

7-5. A—Y 4 R, EfRRE. ©ERBEE
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7.3 BRICEET H#RER

OPAX991-EP % 2.7V ~ 40V (+1.35V ~ +40V) TOEERHES L TEY . Z<DAkIE -55°C ~ 125°C T i
WET, BEEEEITREICEAL TREREH 2R Al REM 0 H L/ T A=F oW TIE, MERRHE I 25 LT
2SN,

:?jiir‘

40V B2 HBIREEZHIINT 2L, T ARG B 552 5 2 5 REMERSHV F5, [k KEK |
ML TLIEEN,

BIRE L DI 0.AUF DA 2 F o P ERE T 58 JARXDZWERL @A —H  ADERING DiREE
B CTEET, AR AT ORBEOFEMIZOWTIE, TLAT TR EZZRLTIZSNY,

74047 b
741 L1470 DAL FZ1>

FRAATEREDOIEMERER BT 5121%. LTO LR W72 PCB LA T UNRERHFHL TIZEN,

o JARNEBEEIROEIRE L AT T HEEZRBAL T, 7l BEIUEE T 22E08H0ET, AR a5
VIR, T aZ ERRICH L T — LR AL B — X U ADEBIREA MG L. A AR RS AT DI SN E
.é—-

— KB LETTUREDORIZ, K ESR @ 0.1uF ©T307 NA/RAR ar T oH %85 L. ATREZRIRD T /XA AD
EITERELE T, H—EIET 77— a OE1E. V+ 3670 RIZHL T 1 DDA aF oY a4
ELFET,

o [EEEDOT T ERET DA NARE R 2\ HET D2 LR, AR EIET A O RA R T ED 1 ST,
WE . 48 PCB @96 1 DL FOBIZT IR FL—rBHTT, 750 R FL— 3B OS5 BIcESTHE I
EMI //I’X%T%T MAARELET, VI REROMAIUER LT, ToXLV FIRETHms &7/%78%5%3’3

IZHESEITATBEL CL<7E&0,
. ”E?éﬁ IV T 721&15@“6 1. ADECRR 2 B IRAEC AR IR D CEAEITEEL ClRdE L E 3, ZbDidiis
Bl CHLE CERWG S BURREL R E /A XD OB ETATIZ T AI003, BEIIREITEEHFNILHENICE

WAERDESLIET,

o AMHFEREIE, FTREZRIRD T RAREEELET, X 7-7 [T 8912, RF & RG %Ki A 25 Chd &
THE, FAERENR/MEESNET,

o ANEHRIE, TEBRVELILTIEEWN, ANERIT, B O P CRbEELZZITOT VD THhOHZ L& F I EMR
LTLZ&N,

o EEARERORE T, BREROKRA LB —F A H—R Vo TR ET DL TREESW, I—R V7%
AT DL, FTOSESFRENAICH BN DD — I &E i a KgAK c&xE T,

o IEOMERER EBLT A0 . BHGH AL TD1% T PCB AR 228 2R L £,

s BEREOEMRIK CIX, T TIRATF VI o —U~D Ky ORNCIOVERENEN T D5 G038V ET, PCB /KT
WL Ton, PCB 727V R—=F% LT ERT e AT T RA ZAD R  r =R AT K D E R ET S
ZEEHERLE T, IFEAL DEE ., YEE£IC 85°CT 30 M DIKIER—X 7 &2 T2 E 0T,
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7.4.2 L1790 FBI

Run the input traces
as far away from
the supply lines

Place components close
to device and to each
other to reduce parasitic
errors

VIN

RF

——¢

p—— VOUT

ANV

7-6. BIE&E

VS+

as possible

[
\
\
\ | NG —rt
T T T 1 I Use a low-ESR,
! } } } | _1 ceramic bypass
} I I [ I V+ ‘ e capacitor
I I \
} I I I |
! VIN ‘ ‘ ‘ +IN ¢-—————————— OuTPUT ‘
\ \ \
I N S 1 O
1
v- 1 NG | GND
\
\
\

Use low-ESR,
ceramic bypass
capacitor

Ground (GND) plane on another layer

B 7-7. REEEDART > TEROLVAT VU b
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8TNARBLURFaAY FOYR—-F

84 TNARYR—F

8.1.1 BFEYNR— F

8.1.1.1 TINA-TI™ (BHlDS U A—KR VI +DT7)

TINA™ [X, SPICE =¥ & _—AZ LT Hiflin-25R )72 LT W RIS 2L —ar 7rr I 4TY, TINA-TI
1. TINA Y7 =7 DT R COMEZFFOEE AR —Ta T oy T BT AETIT47 FF AT, =780 &

FIADTATFVNTVa—RENTOET, TINA-TIZIE, SPICE OFEHEN): DC AT I@BIEMEHT . 8N A i dT
72 EDEREREITINA  IBIIORFHERES RS TV ET,
TINA-TI i Analog eLab Design Center 73b 8 T4 m— R T& | oW — 3k BASES EAHETT+—<vh

TE5, INFIR B AR RR 2 2. CUVE T, (ARFHAIZR I LY . ANIRIEZ @R, [/ —R, BE. BIOWE L7 1
— 7 LT BRI A7 AZ—F Y — VBB TR £,

g
INHOT7 AN T 521X, TINA Y7y =7 (DesignSoft™ 726 AF TEET) 7213 TINA-TI V71
T T BA VARV SIVTNDLERHOET, TINA-TI 7415700, HELO TINA-TI V7 N =T 5240
P—RLTLEE0,

8.2 R¥aAYhDYR—F|

8.2.1 BHEEH

BEZERHZ DWW TIE, L FES L TTESNY,

TRV R AL AINAY [TFay o =T IRy 777 d8iga)/ ) a—ay TAR
THY R A AN ALY [AN-31 7o 7 ElgaL sy a7 7V r—vay J—hk

THRY R AR NVAY  [MUX RS @G EA T T 77V r—vay /—h

TXYR AR NAY [FT T D EMI BRER]T 7V r—vary LiR—k
TRYARALAINAY RTINS T NN Bea Fg oA T 7 77V r—vay J—h

83 RFa Ay NOEMMBMERITISAE

RE 2 A D EHIZ DWW T OB EZ T DT, www.tij.co.jp DT /SA AR 7 4 L Z % BV TLTE S, [@A] 27
Uo7 L CRERT DE, BRSNIZT R CORBERICBE T A P AN BEZ ITRAZENTEET, EHOFEHIC
ONWTHE, WETENTZRF 2 A MIEFN TWASETEREZ B LIZE,

84HRK—pF-UY—2R

THA A AL AV VALY E2E™ PR —h T3 —T AE, TP =T PREEE A DR E LR EFHICE T A M AN
—IPLRGRD D EBESA LN TEXAILGHT T, BEFEORIZE AR LD, MEOEME LD T52L T, &Ft T
T XA R TAGHENTEET,

Vo733 7703, KB IZID BUROFE I RBIEINAH DT, ZNBIETHH R A AV VALY D
BEERERR T AL DO TIIRL BT LET XY R A AV N ALY O RfEZ KM LD TIEHVER A, THF A ALY
VA D SRR SRR TLIEE N,

8.5 F#R

TINA-TI™ is a trademark of Texas Instruments, Inc and DesignSoft, Inc.
TINA™ and DesignSoft™ are trademarks of DesignSoft, Inc.

TR R ARV LAY E2E™ is a trademark of Texas Instruments.
Bluetooth® is a registered trademark of Bluetooth SIG, Inc.

T RTOPEIL, TN ENOFAEITFRLET,
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8.6 HESNEICEHT 5 EEEIE

ZD IC 1%, ESD IZho THEIE T A REMENRHVE S, T R AL AV LAV T, IC BB L ISl E a2 o2&

A FHLELET, ELOEVHOWBIORE TIEICHEDR WS, T AL REE T8N0 ET,
A\ ESD (L BMHRIL, DT ARNEREIE FDT A ADERAMIEE T HIGTDI0ET, K7L IC DHA ., TA—F DT
WZBALT D72 TARIIN TR LA ND FTREM D30 D70 RN I AL LT <o TnVET,
8.7 g
FX R AL AL ALY ] EE ZORFEEIZIT, HFECKEO—ERBIOERNREHINLTOET,
9 FTIRE
BEEERRBEOFETIINREFT 2R L CWET, TOUWRTERIIFEGERICHEC TWET,
Changes from Revision B (November 2022) to Revision C (September 2026) Page
o [HEE LTS DR —L — DFEHEZEE—7 2L —L—hIZEFL, R O AHOFERE < /LF71L 7
AR NN = AN PR SV NN % v i 007 a sl P ) B et RO 1
o TRFE IBIOT ATILRFERIEE | O AT IAEE DRI FE T .ot 1
o IR —UEH I FZBLORF2 A RRIKRIZ, DBV /07— D27 v F 1L OPA991-EP Z3B................ 1
o TESD U =T 4 11T OPADIT-E P 87 2 B I oottt e e 6
o TEZBET D H T OPA9IT-EP (DBV) 7807 = T Moo 6
o A—L—MEEEIZ Vip > 150mV DEAEZBIIL ., 20mV < Vip < 150mV O ZEZ B oo, 7
. 826 & B39 B B e e e 9
s BRAL—FMHBLOALV— 7 —ANEHTOT NAAD AL —L—NIBET 23 E2 G T [ AL — 7 —Zh w7
N (= 1| O T U P ER O PRRPRRO 26
Changes from Revision A (August 2022) to Revision B (November 2022) Page
DI i A (1 < | SOTTU TR R U PSR URPPROR 6
o KHIIBIEAALT (Vg =40V, R = 10kQ) % 55mV 735 70MV IZEE Moot 7
Changes from Revision * (June 2022) to Revision A (August 2022) Page
o THARRT—H A% THRIER D TEPET —H I T oottt aae s 1
o THLLIEHR FRD SOT-23 (14) 737 — DT L E 2 —DEEHIBR oo 1
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PIED_R—=NZIE, AN =h 0 oy —2  BIOE BT AE RN EHINTOET, ZOFHRIT. FBEDT A
AMEA CEDIT DT —HTT, ZOF —ZL, TERL, ZORF 2 A M UETETICEBEISNISEERHVET, &
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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 ©)
@ ©)

OPA4991MDYYREP Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55to 125 OPA4991EP
(DYY) | 14

OPA4991IMDYYREP.A Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55t0 125 OPA4991EP
(DYY) | 14

V62/21615-01XE Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55t0 125 OPA4991EP
(DYY) | 14

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

@ Mmaterial 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.

@ | 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 TI'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.
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OTHER QUALIFIED VERSIONS OF OPA4991-EP :
o Catalog : OPA4991

o Automotive : OPA4991-Q1

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
OPA4991MDYYREP |[SOT-23-| DYY 14 3000 330.0 12.4 4.8 3.6 1.6 8.0 12.0 Q3

THIN
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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)
OPA4991MDYYREP SOT-23-THIN DYY 14 3000 336.6 336.6 318
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PACKAGE OUTLINE
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PIN 1—]
INDEX AREA

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

GAGE PLANE

f

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

4214839/K 08/2024

NOTES:

[N

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

. This drawing is subject to change without notice.

. Refernce JEDEC MO-178.

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

. Support pin may differ or may not be present.

AOWN

)]
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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/K 08/2024

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
—= BX(L1) = ¢

1 1l % | |
5
oo
ﬁ [ I
— ‘ L SYMM
[ Tt

‘ |
T
L7(2-5)4’

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

(RO.05) TYP

4214839/K 08/2024

NOTES: (continued)

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

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
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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.
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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.
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