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5.6 JiAkriE
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5.6 JLAVRHE: (42)

TA= 25°C , VS =120V y VCM =Vs/2 , RLOAD =10k Q ﬁé%@ Vs/2 , E_ C|_= 10pF ( Fff‘?jt%ﬁ%w )
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5.6 JLAVRHE: (42)

TA= 25°C , VS =120V y VCM =Vs/2 , RLOAD =10k Q ﬁéﬁ%@ V3/2 , E_ C|_= 10pF ( Fff‘?znz%ﬁ%w )
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120 —— PSRR+
PSRR-
__ 105
3
>
& 75
o
2 60
x
Z 45
3
30
15
0 10 20 30 40 50 60 70 80 90 100 0
Output Current (mA) 100 1k 10k 100k ™M 10M
&) 5-15. 4yl o FR3R0R SR EL O ( SRR ) RIEOSR Frequency (Hz)
& 5-16. CMRR 1 PSRR S5#iZ FI 1< &
135 170
= 130 —~
o
o [an]
ol T o
© =
¥ 12 I}
c 120 T 160
£ 115 2
90 —— PMOS (Vem<V+-1.5V) 8
& 10| — NMOS (Vow > V+ - 1.5 V) g 155
3 105 >
= & 150
: 100 3
E 95 [}
E g 145
O 90 o
85 140
40 -20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140

Temperature (°C)

f=0Hz

&l 5-18. PSRR 5E MK A (dB)
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5.6 JLAVRHE: (42)

TA= 25°C , VS =120V, VCM =Vs/2 ) RLOAD =10k Q ﬁé%@ Vs/2 ) H C|_= 10pF ( Fff‘?fnf%ﬁm% )

Supply Voltage (V)
VCM =V-

B 5-23. BSRASRRBRERKRR

1 = i:‘ 200
08 2 100
0.6 >
‘@
__ 04 g
3 02 T
S £
S 0 | g
5 2 10
g .02 &
< S
0.4 z
(0]
06 g
| S
0.8 >
=)
-1 g 1
Time (1s/div) 1 10 100 1k 10k 100k
Frequency (Hz)
& 5-19. 0.1Hz &= 10Hz Hp= B 5-20. i\ R S B SR B R R
-32 -32
_RL=1OKQ _RL=128Q
40| — R =2kQ 40 — R =604 0Q
R =604 Q RL=2kQ
-48 L -48 L
— R =128Q — R.=10kQ
-56 -56
g 64 Qg 64
z 72 Zz 72
£ e
I -80 I -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
K 5-21. THD+N L 53 RIHX R K 5-22. THD+N SHrHiEER KRR
580 700
570 675
560 650
S 550 S 625
§ 540 § 600
3 530 3 575
= =
8 520 8 550
3 3
S 510 S 525
el e}
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

Temperature (°C)

B 5-24. BEHR SRERKRER
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5.6 JLAURRH: (£2)

TA= 25°C , VS =120V, VCM = Vs/z ) RLOAD =10k Q ﬁéﬁ%@ V3/2 ) H C|_ = 10pF ( Fff‘?fnf%ﬁm% )
140 900
— V=4V
— Vg=40V s 800
o 135 =
K ©
E é 700
o] °
2 130 3 600
<) €
£ =
g 5_ 500
a 125 3
8 O 400
- Q.
- 8
8 120 g 300
o
O 200
15 100
-40 -20 0 20 40 60 80 100 120 140
Temperature (°C) 100 1k 10k 100k ™M 10M
Frequency (Hz)
-25. 5 5i [ 2
Bl 5-25. FF3R A 3 5 IR 5K (dB) ] 5-26. IR LB SR 2L R
60 80
70
50
60
~ 40 —
S 2 50
k] ks]
2 30 2 40
w [72]
3 5 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=-1,10mV #itHBrik G=1,10mV %i Mk
B 5-27. /ME S EF AR KR Bl 5-28. /M ST EFERRAIRER
60
— Input
—— Output
50
0} _
o =
= =
S 40 3
£ [0}
[e2] ©
] 2
@ <
ey
o
20
10 ) )
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 Time (20us/div)
Cap Load (pF)
ViN=%20V ; Vg = Vour = +17V
& 5-20. MR EE S AR BRIAR Al 5-30. oA IR
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5.6 JLAVRHE: (42)

TA= 25°C , VS =120V y VCM =Vs/2 , RLOAD =10k Q ﬁé%@ Vs/z , E_ C|_= 10pF ( Fff‘?j'z%ﬁ%w )

—— Input — Input

—— Output \ — Output

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

Time (100ns/div) Time (100ns/div)
G=-10 G=-10

B 5-31. IESEHKE B 5-32. fidRIKE

— Input

—— Output (\

— Input
— Output

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

Time (300ns/div) Time (1ps/div)
CL=20pF , G=1, 20mV [k CL=20pF , G=-1, 20mV B ikmi 5

E 5-33. M SHEmL , B B 5-34. /M S BRI L

— 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. X5 SHERmp ( LA ) & 5-36. X{S SRR ( FI% )
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5.6 JLAURRH: (£2)
TA= 25°C , VS =120V, VCM = Vs/z ) RLOAD =10k Q ﬁéﬁ%@ V3/2 ) H C|_ = 10pF ( Fff‘?fnf%ﬁm% )
100
% 80
a o 0
Py — Input -
2 — Output < 40
o ~
@ = 20
e 2 — Sourcing
s 3 9| — sinking
»n 5 -20
= =
) 3 40
(7]
® -60
2
S I B
-100
Time (2us/div) -40  -20 0 20 40 60 80 100 120 140
Temperature (°C)
C_=20pF ,G=-1
K& 5-37. K55 Brkm B Bl 5-38. FEE RS FE KRR
45 -50
—_— fFPBW Boosted
= 40 — fepw Natural -60
= 35 @ -70
8 z
g 30 § -80
) ®
; 25 % -90
g 20 3
o S -100
§ 15 5
g 6 -110
% 10
= -120
5
-130
0 100 1k 10k 100k 1™ 10M
100 1k 10k 100k 1M 10M Frequency (Hz)
rreavency () I 5-40. BERE SHERMLR
) 5:39. BRI SR SHUREI %R 40. SN
110
100
90
o 80
RS
8 70
60
50
40
™ 10M 100M 1G
Frequency (Hz)
& 5-41. EMIRR ( HETIRINHIL ) WA SHMBEMXER
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6 VE4NUt e

6.1 MR

OPAX991-EP J&—3K 40V il HZ HBCRA: « MLAHF R A A B FAS Mk Re |, SFRBI NG  (K 0w
BHE ((MAE DY £125uV ) R ( M8Y{E 4 £0.3pVv/°C ) Ml 4.5MHz 7 5 .

OPAX991-EP H.A5 1% fir FL Y 1L 1) 22 5 R0 S Sty N r s Y R . e % L0 FELURT (+75mA) 8 D4 £ 2 46 22 (21 /us) )
A, R e RORR | S TS ERIER.

2|
6.2 TIRE T HEE
+
NCH Input
Stage
L + .
Differential Slew Shutdown Output
MUX—FriendIy Boost Circuitry Stage
Front End -
IN-
+
PCH Input
Stage
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6.3 REMEULEA
6.3.1 N (R 2%

OPAX991-EP 1 Fl AKF (14 a1 A\ ZRAA RV BRI S A ORST AR IR SR, (HAEBR SR T D RE SR BT 5E i A DR -
K 6-1 JE7R TR GER AN A8 DRI T 5, IX LR ORI 7 58 S AR DU 25 B R B (K R 80, (B AR RS
MBS, K5I NES R EMTRER A LR |, & 6-2 fim. TR i | X AL RIE R 4S5 %38 0
W ORE AT IR W E X2 FER A BTN, BT AEAR E (A .

V+ V+

Vine .
Vour T Vour

40V ~0.7V

Vins

V|N,
) V- , , V-
Provides Full 40-V Conventional Input Protection
Differential Input Range Limits Differential Input Range
&l 6-1. OPAx991-EP F N {RH RIR B ZZh A BE S
r——=——==-=-== !
I Vo=10V  Rput 10V I Sh Ron_mux \TCG) D @ @
| A% * ] O * NV O ’ O—
| _L | _L (-4----] ———-= 10V - > ~-93V
Crir Cs ‘ \
| T |°T ol |
l = = L v
I _
: Vaia=-10V Rpir -10V ! Sn+1,\ Ron_mux l @ } i T 1
AN\ L T 9 * AVA%AY O O \
I i ‘ Tiiii 777& 777777777777777777777 ‘ }NO7V VO T
[
I Ceur I } I Cs I Idiodeilransient L ,l, N J u
| — v = VIN+|
- e T _I - -10V
Input Low-Pass Filter Simplified Mux Model Buffer Amplifier

&l 6-2. HXE R ERARE H R

OPAX991-EP R 5z 5 UK deR £ A NGRS S0, Dy SN St T IR s BRLZ s AN RE ), A&l
NBANAE 5 R A BGEIR R e I 18], DS MR 1 2 0018 . T R AN I8 K AS . OPAX991-EP
FEVFIRORZE BRI (I8 FBORES SRR S 51 I B B LI ) ik 40V, ARz as 1 & AR B as s
HARERAMAESHNHAT , GInldeRERS  ARELEE  GSH T BRFM LA ZHL 195 %
LA 7%

6.3.2 EMI #7i#)

OPAX991-EP @ i £E i LG T3 (EMI) SR BRI 2l 15 W 4%« TR (0 AR AULE 5 B A B0 2 o AR 10w 5 2 FEL R A
SEFPVR A ) EMI RN . 85 H ER BT ER AT BG# EMI HidtE ; OPAX991-EP 3238 T X e ¥ i+ Budk H i . 4221
XEE (TI) B EATE 10MHz % 6GHz 56 A1 v il P A i U & 0 Ak is BCRSs PUit E I eE /1. | 6-3 SR 7 X
OPAX991-EP AT MR AT LE 5. % 6-1 424 T OPAx991-EP 7E 52Br M F o il 248 3 K5 & 5 T i) EMIRR
IN+ {5 . & H A EMI Mgl AR GBS T S5EHEMKSEMXN EMIRR Mg £ @ , ZRk &7
www.ti.com | F#.
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110

100

90

80

70

Gain(dB)

60

50

40
™ 10M 100M 1G
Frequency (Hz)

& 6-3. EMIRR 3%

% 6-1. OPAX991-EP 7EAH#Z T ) EMIRR IN+

R BLFSS e EMIRR IN+
400MHz BN . B PR KTHRIE. AR Tk BEi (UHF) RA 73.2dB
900MHz ggz%f;a}féﬁ (GSM) Rl TTZkmiifs. S, GPS ( Hmnik 1.6GHz ) « GSM. iz #3) 82.5dB
1.8GHz GSM i, MABahlfE. i, DEM L BB (1GHz % 2GHz ) 89.7dB
2 4GHz 802.11b. 802.11g. 802.11n. Bluetooth®. N ABZNEE. Tol. FHAFEEST (ISM) LB 93.9dB

RILLHBEEM PR, S B (2GHz 2 4GHz )
3.6GHz TLHEN . FIEBEMSHN. LE. BalfE. Sk 95.7dB
5GHz 802.11a. 802.11n. Mi%sEEAGAL. BENERE. A LRET. C JiE (4GHz % 8GHz ) 98.0dB
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6.3.3 WL H R
FFART R 28 N B Ih RE R 2 S BN BBIR S ( 4518 ) Thm. X—I BRI N A #. OPAX991-EP [K) 4%} fix K45 iE A

150°C. HIL IR E A% . OPAX991-EP HA MRS ThRE | Al /b B #ad s8R . Z R ThREM TAF
SRR A SRR, RS 170°C B S ERCR S IS . 18] 6-4 R T OPA4991-EP 111 H7R
B, ZaS R DN IS (0.81W) &= AR E I E . HRAETHHE R | LIABRE N 65°C I, #3{F45 R4k 5
177°C. Ak, SEPRastE 2o RS kK B 32 &4 . K 6-4 JE/R T I E IR AR 4T 8. EIER
TAERANR] , 287 g rhas , S~ 3V, M E NGBS R T m i St BR i, o SRy 53 i 4 gk N
FEBAPURAS |, il . R K R R e . WK B E SRS R IIAERPRIL | OSSR 78 Wi Al s AR S 2
4R, B 2% s R4 Ik,

E 3V
30V Ta=65°C -
- Pp=0.81W
6,1 = 138.7°C/W ov
T,=138.7°C/W x 0.81W + 65°C
T, =177.3°C (expected)

— —

lour = 30 mA +
J RL 3V

VIN

Q _
3V 100

Temperature

K 6-4. T PR

U 5% B AR AR K — BT TE) P9 DAt D R Gk B S 50 T 384T, LR B R B e N WDIRAS | 12581 1 4
KL 2> 2518 IR B B R B I B A S BUOR EVERIR . & E A R R /N O M 7E e T PR 2 it o % | BlfE
T TR S R P R A A

6.3.4 L FH BTN

OPAx991-EP EA7 w4 , el SRah o & L S8, I FLIERE R AT B B i B as | 36 mT DU AR TG B O T 3K 3
R E . BN 78 W] G SR EOR AS SRS SR E DRI RE ST 12 B I 6-5 1 6-6. FEMfE KA & TR FE
IBATIS , FEBE AR, W E IS FHOCS BB ICE . AR 1 S A DR

80 60
70
50
60
— —~ 40
X 50 X
k] Q
2 40 2 30
w w
2 2
3 30 3 5
20 — Riso = 0 Q, 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. /M5 E I 5AMEAERAFIRER (10mV K | B 6-6. MSSEM ERMEAIEFIRK (10mV HHE
Bk,G=1) Bk,G=-1)

N T AE B i G B PRI AN SRS RE T, G AR R A KA N R BELER Riso SRR R A IR BIRE ST , W
K 6-7 . BLABHAS T AR, ORI ADR M B B RE . B, R AR G RS A O
BE, W= —N s g, DAL 4a 3 5] N8 2 1% 22 JF W il /N HE R IR . SINIIIRZE S Riso / Ry LR
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FIE B, PR S H P R0 o 2B A T, R A UEOK BN OPAX991-EP dEH & & T A ELZ P45 . MOSFET
WK, BiX 5h % T EEL 205 B i B s 2 2 N FH o P 6-7 FR BT as D EEL S P I 25 FELPEL S Rygo SRFS B I8 UK 8 % « Riso
BT RGRITFIRE AR | DR AE 085 K 5 = AR ST A

+V
y VUUt

Riso

+

Cload
Vin _Vs

& 6-7. {#F] OPAX991-EP ¥ [ A i B IKFN
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6.3.5 KA [EEF

OPAXx991-EP & —3K 40V W IEF B Nis FoRas |, Ha N JEEE H T4 8 2 HATE — B IEH 100mV. It
D B R B AN N Y IE A P YAE ZE A N SR, W] 6-8 Fian . 4% H R BRI IE YRS | B L IE
YRR (V+) - 1V 2] 100mV B, N WTEX AR 2 B E KT R JEE & 100mV 2 KZ) (V+) - 2V, P
VHTEXS A R HF R XN, EHE A (V+4) - 2V to (V+) - 1V, IZI AR AL TP RRAES o e e X 3
AT B2 T FE AR TE B AR, R 1% XN PSRR. CMRR. RiHHE . RUHERE. MAEF THD MEEEnTfee thiE
Z X IR AMEAER G BT R

5-5 B VR4 s T MR SRR N LR O 1R T T R 4 X
B R ILH KR PMOS/NMOS XA EAEHMEZE R |, i8S R A G L XA R HIEE K75 BT

V+
<)
IN-
PMOS
PMOS
NMOS
NMOS
@
V-

A 6-8. FLEIHA R

6.3.6 KR

OPAX991-EP R HAT A B AL S A6 ORI DI RE o A AW OB 28 g AR MESRVE I | IR I SO R # 2 th
DUAIAL S % o SR AR5 DUAE R AR BB P fe 0 L, a0 A\ RS B 25 48 i i SO IR TR, 3 B8t s ) A
AL E . OPAX991-EP 2 — MBI N IS SO 5 BRI, SAS Ve Bl T 9™ g 2t v . AR A i
MG SA S FEAARE M, By RS 2 R IR . [ 6-9 IR Tz . ARG R E 2
R BEWAG LS IAR RS A 78T -

— Input
—— Output

Amplitude (4V/div)

Time (20us/div)

& 6-9. LA %%
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6.3.7 AL

BN RH 2 1) B 5008 BBOR A RS2 S R /) (EOS) (8 7 1 il R . 306 6 ] 5 (1) F 5 7E T2 F N, IR
It b iR 5| IR 25 Rt Sl . SXEEAN[R S IAID RE AR — A ShRE R At Al (1 3 3 AR il i T 2 AERE 3 5
D R 5 FL R A B P RO B BRAE . A, XSRS A B A B L OE (ESD) PRIMINRE , IR AL 2 AT AN
AR R LB AN 2 5 ESD AR RIRZI

REUSTE /) 1 %A ESD it I 5 RIS N A FAF ORI E A BB . 18] 6-10 J€7R T OPAX991-EP el
f'] ESD L% ( HIRELXIRIR R ) o« ESD CRIFELERDS K A AN 1 51 I 152 5 % e 1] A 0 3t P 2 B A 00>
HE, Horh THE RSB ESD LT (IS SO A FERR ) ) AR . IZOR Y FLERAE AL IR R AR
I Ab T ARIBATIRES

TVS

\J

LT

|
|

|

|

|

v ! } ) !
Rs . 100 Q * 1

A — ] T |

|

|

|

|

|

—> Power-Supply
ESD Cell

TVS

& 6-10. 5 L 24 B3 # B FI A SR I 3 PI &8 ESD H3Li%

ESD FrRpalif AR5, AR & (Fan , 1kV , 100ns ) |, 1fi EOS HFAFrEm K |, HREUR (Flan
50V , 100ms ) . ESD — & it Hl T Ak Sh ESD fRY" ( BIFEASIF R IEE] PCB L2 2L, A 175y
Bt) . 7£ ESD #ffh , ESD {551 ESD S g fLif i i ( 5109 ESD MRk ) - ESD Wil i
K FEPREH )£ — A K

S IXRIAT R T BB AR OR Ui A2 b ZE 0, EWURAE BB B , W T EOL AR o A 0 ) 28
(TVS) Al H TP kR A ESD FAF i RIFTJT ESD WU FE R 1T BUR R R o A FH 38 =4 ) PRI A BEAT TVS AR5 I
FEVFAE A 234 ESD —#RE KB 1E EOS At
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6.3.8 TEHHE

o B AR ) T S A R 2 i MV RTR 250 2 B 2 DR 25 B s B TR o % P E T v N T B e B 2
MR A TAE B R, B HE OB R B E B AR X o 23 AEHENORN X S, 4 S0 v ) o i A8 4 75 S st
(R [F] B MARAS o 2 H A B AR [ B LB PEIRAS B BT 46 DAFE 8 M R $R 2 b AT e . (R | I 300 1A% 6 42
IR 26T 3 Wk I ) 5 B e N 1] R R . OPAX991-EP (193 # ik E IsF ] £ 4 400ns.

6.3.9 HFHIE S5

Pt N G200 4 bR 2% 1 M R B AR 4R L R B, DMV S AR O E g . T 2 R A R B AR E AR
Z5 | RO B8 (B RS B0 5 B RRE AR AE — E R 2, B 22 4 N S S o X S i 22 308 5 810G B A
( “BPEHZ” ) BUUER A, BIE T4 /b R % B IME B A |, FES T A B A] DAR RS R
ST 7 H R SR BRAE A3 1]

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

0 0 0 000,00\ 0 0 O
N

u-6o0 u-50 u-40 p-80 p-20 -0 M u+o U+20 u+30 u+40 u+50 u+60

& 6-11. BB K=o Ai

6-11 7R T — Al , Hod p 80 mu B ARMSEME | T o 8¢ sigma & RGENIbRAEIRZE o X TR I H X Ff
AR, AT AT B KA =402~ (68.26%) RIMEEAEER — MrdEZE (Bl1o YW (M - o
S| U+ o).

RS BARIEG 1 THFIE Rrp 2 — 3R A A = AZ RS R 107 5038k . AR — e 38k, i KA
A5 BAIETTME (GBI A SAMESE T (0). 28T, IR A S BAA L TF (Hlnf
AN ) BME , A SR RESE T I(E N E— MR Z (u + o), IXFEA RESONHER bR R LR .

8T A FH 1% B 3R R v B A8 1 v AN RS AR R il X T OPAX991-EP |, it 78 (¥ 4 N\ 2K 1 FE R B A
1250V , KL OPAX991-EP #1hH A 68.2% Hi#sfFHiit& RA - 125uV & 125pV MR L. 1E 40
(x500uV) 14T, 404 99.9937% #BEA /N T £500uV 5 L | X R EE BRI 0.0063% £ T iX LEFR {1
2N M 15,873 2R 1 NSRRI HZ IR .

fE e/ ME B KBS T BAE RS T HEE |, B X LR B8 AP AR R B B . #l4n, OPAX991-EP
RIAE 25°C JAF T HIEm KRR RIE Y 8950V, RAFIXAMM T KT 50 (£09 170 I A 1 NG, X
FIREVERCT-HLAL ), E T2 AR AR R 31 B R LS KT 895uV L fT 83 F
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Xt T /AME BB T A A AR, AT 5 R8O N RS 1o [EIERIREZ R, I ANZER TR ZE T D
TR, Bl , 60 MM T RL 5472 1 BRAL , RABOURATTRE |, JFAT ARy —A> 58 fR 37 22 (8] 1E TR
Bt RS EIRXMIEIT , OPAX991-EP Z I I AR K E Sk 1 B e A% i) i KA sl /ME , (HARHE K 5-2 LUK AT
#71% b 0.3uV/°C I RUETHE | R T 60 HZ19 1.8uV/°C. fENEINMEIL RGFA AT BT, 12
BOA i/ IME B BRI LT, T P 2 B R A 5 48T P 90 BT N B R ] RE D £

SR, BEAG B () AR | 22 S R 2 2 o MR R A AR R 22 | R AR s ME B KA RS B 4 T
B, B0 T ER R rEae . BE BN R se TS8Rtk Re .

6.4 FFIhRARES

OPAXx991-EP E.A 8 —IThieti | AIfE sy 5 KT 2.7V (21.35V) I IEH TAE. OPAx991-EP 5 K HiL 5 H &
N 40V (£20V).

24 FES PR Copyright © 2026 Texas Instruments Incorporated

7
Product Folder Links: OPA4991-EP OPA991-EP
English Data Sheet: SBOSAC6


https://www.ti.com.cn/product/cn/opa4991-ep?qgpn=opa4991-ep
https://www.ti.com.cn/product/cn/opa991-ep?qgpn=opa991-ep
https://www.ti.com.cn/cn/lit/pdf/ZHCSQQ7
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQQ7C&partnum=OPA4991-EP
https://www.ti.com.cn/product/cn/opa4991-ep?qgpn=opa4991-ep
https://www.ti.com.cn/product/cn/opa991-ep?qgpn=opa991-ep
https://www.ti.com/lit/pdf/SBOSAC6

13 TEXAS

INSTRUMENTS OPA4991-EP, OPA991-EP
www.ti.com.cn ZHCSQQ7C - JUNE 2022 - REVISED SEPTEMBER 2026
7 RIS
#E

PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1
EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

71 MRGE
OPAX991-EP Z AR AL T H 6 () ELAS FEE A AS MR o X BE 21 ) TAE MR ik 40V, JHHR AL E IFE L B8 N/
B, AR EE . I RVERS DL 4.5MHz A 95 Al E g HH RS . X e OPAXQ91-EP AA— 3 A T i
F T LS e vl 5 1 i 1 R I UK 2% .
7.1.1 [E7EL85%
OPAX991-EP ZR ¥ K F % 4 R B g 4044 | m] iR MK M s N o K R R PO P o SR i HE 1 8 A0 AR 0 22 shi A\
HLE (Vip) AT, IR SRR ) AR MBS B2 P X 3. AR %% 0 X 3 DA R B J6 25 188 53 [X 3k
Rt , 8 0A SR 2 NG S R, mEHE A B st . ERESE A ERIERE |, 2%\ o R K E
7= (Vip > 150mV) i}, fFrHi@ s SEPGE BT BEE , A% N BEM IR (Vp < 150mV) B, #3485 H A8
R TR, s TiRE.
WEEE , ERRENA PR, BOR S5 AR B T S E . FAESH AR R . P B S i i 2 23 11
FEIRBY BRI N, |, T 4445 M R e FOARL A ARt B 7R B (% S P BT T 1 P S e B i
50
30

—_

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 14 1.6
Input Differential Voltage (V)

& 7-1. OPAXx991-EP it B (bR SN Z 3 o I M KX R

HTPOR B BE N ARSI, £ A ECKEY TS e, S s AU B 2SN, 2 OPAX991-EP fyfi i AL ek
FE SR P ER BOROE I, KB A S R R, RSN T, W 7-2 R . 0 TR b
WL IT B A S 5 D) REREIOTE 1O B AN, A8 AT DO FE ISR A0 25058 FEX — B ey P LR R

H 75 Vi1
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[
Vi, [0.5V/div] ]( | Natural Slew
Vout [0.5V/div]

v *¥ Slew Boost Region

Iboost

Time (0.25us/div)
B 7-2. OPAX991-EP KI5 S ¥ BR M 24

AT RN (FPBW) 2B H#5R T RS MR T |, HORISREEIEA =4 B B n] DL U il ™ S LR B K¢
WE(EHE (Vpp)e MHEIANNAEIEZI G S | 754 T2y e ih 2836 Bl W TAE v SR oE Bl Bk B g e i
HA TR T A |, 2 R $3E R BR 1T 7 AR W SR 2R B = AR o IR HE O U R PR R S U R

i 2 F (R W Rk ARG Z B N LR (Vp) #EAT ™Y , OPAX991-EP S 3L HY AN [A] (1) 8% 4 R 32 fR FPBW il 7t -

— N R e B0 TR S — 0B AR X . TR, S B4R FPBW B, TR AT I
(THD) =38, NFERFH SRR, EWAE H R FPBW i B A T,

45
— fFPBW Boosted

. 40 — frpaw Natural
o —— THD =-90dB
= 35 —— THD = -80dB
(0] — = .
& 30 THD = -60dB
e
> 25
>
Q.
5 20
o
E 15
£
X 10
=

5

0 —

100 1k 10k 100k 1™ 10M
Frequency (Hz)

&l 7-3. OPAX991-EP 7£ 5 R F HAIE 3R 268 T Bty U SR IR R SR R

A RIS THD AHSCREMHVEA IR (45 OPAX991 RAMISEIEE ) | WS £21)# 77 %5
B LA 5 KEL NR -
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7.2.1 1RERIE

K] 7-4 JEoR 7 AR E A RS I R R B Y OPAX991-EP. A% & 7-4 R s B BB (K4 Th 00T, B4R ERIe . 4.
BRI R EE | 520 TR 230 TIPD129 0A = 1A 24 /1 Ji Il v ) i AR 2 77 22,
Vee

i

LOAD 5V

>—e——( Vour

Re
360 kQ
— AAA—

Rspunt
lLoap 100 mQ

Re >7.5kQ

7-4. %M E AR B A ) OPAX991-EP
7.2.1.1 #iFER
MR ESR AT
o I 0A & 1A
o HHHE : 4.9V
o ERIFBEHE © 100mV
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7.2.1.2 VBT E
TR 1 3RAE T B 7-4 Hh i L A R R

Vout = lL.oap *Rspunt xGain M

TR (ILoap) FE I FBPLES (Renunt) BB IR RS, BRI ICEY 0A & 1A. N TR MBI T REF
P AR 100mV , (A FEC 2 %8 ST Rt b

VSHUNT _MAX _ 100mV

=100mQ

RsHunT =
lLoAD_max 1A )

R 2 HEEH Rspunt N 100mQ. | oap 1 Rspunt 7242 HIEFE T OPAX991-EP ik , M=z oV &
4.9V [k H K . OPAX991-EP =4 b ik H H JR IS BT 75 A8 25 MR 4 7 #2338 S .

(Vour _max —Vour _mi)

Gain =
(Vin_max — Vin_min) 3)

AR 3 TR TR 25 49VIV |, A HPH %S Ry Al Rg W& . 7R 4 TR IS Re A1 Rg 1Y
KN, T OPAX991-EP (13835 4% B N 49V/V.

(Re)
(Ra) 4)

Gain=1+

¥ Re #4 360k Q I , Rg i35 A 7.5kQ . Rp Al Rg #ik & Jy 360k Q A1 7.5k Q , [K 3 W A& b vHE AR Hia B
@, FPEE 491 [LhE . R BUE A R A 491 A LEER A AN HFL AR . Bl 7-5 JEoi 1] 7-4 Hh B AR 1
3 B B

7.2.1.3 P 4R

d

Output (V)
n

v

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

B 7-5. & BT Bl %03 B
7.3 BRI

OPAX991-EP ()45 TAFHIE N 2.7V & 40V ( £1.35V £ #40V ) ; ZR#KEH T - 55°C & 125°C HIIREE
il AZFF1E A48T R R BE A U BGR BE (AR A T 2 2 AR S 4
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/J\JD
RS BRI 40 V Xt 8 ARE IR B S 20 RAHUE (H -

K 0.1uF 5% LA ds B T RS I | DosZbok B e A i el BT IR & iR 22 . 2 A RS A &
JRERVEAE R, WS W 7.

7.4 17
7.4.1 )55
N T SEBES R B TTARRRE | R R PCB iR sk , B4 -

Mg P ) LA o B FL R 1 LU 5 BRI TR B A B A ABLADL L B T 55 B P 7 P T D D ) B AL P B R A3

RPHPTHIR , DI SIS .

- FEREAS FLUE G| Rt o T FE AR A 5 A E L PEL (ESR) 0.1uF M e o5 g iR | IR R SRS de s E
BEXTELARIRNT , V4 5 R 2 18] AT AN BN 55 L R A

K RS T RO 20 R 7 B 20 PRI R B B B B R MR R I VA2 — . £ PCB L —REZ R

T TR T i . Bt i A B T BN EMI RS R EL. B DR B Bt MU s A7 4 2

(e R PR S0 62 2 N B e

N TR ARG, N GELIBAT I R R B R e B 2. WIRIXEE LR TEIE T, R BUBGE L S

BRI, MARFATA R , BOREFREZ .

SR oA R R A E . i 7-7 Bs |, OREE RF R RG #5630 SR N AT LLBE KPR b /b 27 2E B2

RO Reda s NEL K . UK |, F N0 22 B T iR UK 56 43

75 REAE SR BE AT 2 Ji] BBl 08 SRS BRI FH BT ORI P o SR T 2 35 DD BB A A AN R L 35 T 7 AR s FRLIAL

NFRAG B RE |, EIAEZ % PCB UG EAT I -

AEARTRS 5 A R B A 1T RE DRI 0B N SR 3 vt BLPE RE AR AL . FEATAE(T PCB KIS MAEZ 5, UK

PCB AT, LAEBRIBHERNE NSFERPIIK Y. REZHIBET |, 63 A 1E 85°C TR T 30 2 BBl

"
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7.4.2 w0

VIN

Place components close

¢

RF

p—— VOUT

ANV

& 7-6. JREERRN

to device and to each
other to reduce parasitic

Run the input traces
as far away from
the supply lines

as possible

VS+
T
Use a low-ESR,

—1 / ceramic bypass

V+ ‘ _ capacitor
---{  ourpur |
O

NC ‘ GND

Use low-ESR,
ceramic bypass
capacitor

Ground (GND) plane on another layer

B 7-7. FHHEC B ISR ES AR AT R

Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: OPA4991-EP OPA991-EP

English Data Sheet: SBOSAC6


https://www.ti.com.cn/product/cn/opa4991-ep?qgpn=opa4991-ep
https://www.ti.com.cn/product/cn/opa991-ep?qgpn=opa991-ep
https://www.ti.com.cn/cn/lit/pdf/ZHCSQQ7
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQQ7C&partnum=OPA4991-EP
https://www.ti.com.cn/product/cn/opa4991-ep?qgpn=opa4991-ep
https://www.ti.com.cn/product/cn/opa991-ep?qgpn=opa991-ep
https://www.ti.com/lit/pdf/SBOSAC6

13 TEXAS

INSTRUMENTS OPA4991-EP, OPA991-EP
www.ti.com.cn ZHCSQQ7C - JUNE 2022 - REVISED SEPTEMBER 2026
8 AT HE
8.1 B Hr
8.1.1 IR

8.1.1.1 TINA-TI™ ( 42T )

TINA™ j&—3k T SPICE 5|21 W 5. Dhagss K H 5 T8 0 BB 05 AT« TINA-TI 52 TINA 81— 3K % 9%
EINRERRAS |, BT — RIVCIEMA RIS | R E TN T — AR EE . TINA-TI 2L A 1 5L
SPICE Hift. BEASFSURSAT , DA AL 11 ThEe.

TINA-TI AJ 3@ AL 7 5206 = Bt e 9 R 3R, SRR T E B RS, FUvE A P PAEFh 5 s =01k
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TINA-TI™ is a trademark of Texas Instruments, Inc and DesignSoft, Inc.

TINA™ and DesignSoft™ are trademarks of DesignSoft, Inc.

TI E2E™ is a trademark of Texas Instruments.

Bluetooth® is a registered trademark of Bluetooth SIG, Inc.
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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

POPA991MDBVREP Active  Preproduction  SOT-23 (DBV) | 5 3000 | LARGE T&R - Call Tl Call Tl -55t0 125

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.

@ 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.

) |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 TI suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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OTHER QUALIFIED VERSIONS OF OPA4991-EP, OPA991-EP :
o Catalog : OPA4991, OPA991

o Automotive : OPA4991-Q1, OPA991-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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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 6-Oct-2026
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

)]

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
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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

o>

i3 Texas
INSTRUMENTS

www.ti.com



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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