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OPA380 RELATED DEVICES

PRODUCT | FEATURES

OPA300 150MHz CMOS, 2.7V to 5.5V Supply

OPA350 500V V OS , 38MHz, 2.5V to 5V Supply
OPA335 10V V OS, Zero-Drift, 2.5V to 5V Supply
OPA132 16MHz GBW, Precision FET Op Amp, 15V
OPAB56/7 230MHz, Precision FET, +5V

LOG112 LOG amp, 7.5 decades, +4.5V to +18V Supply
LOG114 LOG amp, 7.5 decades, +2.25V to +5.5V Supply
IVC102 Precision Switched Integrator

SWIFT. PowerPAD. SpAct# & UBurr-Brownld. TFH# X4 > X VILA LY DFFHET T,

ZMERE. Texas Instruments Incorporated (TI) #ZEIL TEok L - &E#t
£, BEOZBREO—BE U CIEL £OICEATFF Y -1 VALY b TE S

(BATNHRX A SMIABRL TERLABDTY,
BRHUC L > TRIEREFEREROEHICHISL TV EVHDON H ) ET

BATUC L ZFINER IS, < £ THTUERRKER £ JHEHEEL 728 @;ﬁ INSTRUMENTS

BMSEER E LT IERT S,
HEOIRABLVUTRAICH W) £ L TRDLTEREERORFER %
CHERB T &L,

TIS L UHEATHE, EREZRICTEHOBERERBL VB ICHLPD
59, BEHLAIOBRICE SOV TRE L -MBECEESICOEE LTIk
A%2/EBEVE LA,

SBOS291 00 O

http://focus.ti.com/lit/ds/symlink/opa380.pdf


http://focus.ti.com/lit/ds/symlink/opa380.pdf

ABSOLUTE MAXIMUM RATINGS (1)

VOlAGE SUPPIY et +7V
Signal Input Terminals @, Voltage ............cccccevuevenn.. —0.5V to (V+) + 0.5V
CUITENT L. s +10mA
Short-Circuit Current G) .............cocoiveiieeeeeeeeeee e Continuous
Operating Temperature RaNQGE ..........ccccvevverereeiiennnieennens —40°C to +125°C
Storage Temperature Range ..........ccccoceveveiiiiiiiniinnccnnns —65°C to +150°C
JUNCHON TEMPETALUIE ..ottt +150°C
Lead Temperature (soldering, 10s). .+300°C
ESD Rating (Human Body Model) .........ccccooviiiiiiiiiiiiiiiicce 2000V
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PACKAGE/ORDERING INFORMATION
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SPECIFIED
PACKAGE PACKAGE ORDERING TRANSPORT
PRODUCT PACKAGE-LEAD DESIGNATORW TEM;EEQEURE MARKING NUMBER MEDIA, QUANTITY
OPA380AIDGKT Tape and Reel, 250
OPA380 MSOP-8 DGK —40°C to +125°C AUN
OPA380AIDGKR Tape and Reel, 2500
OPA380AID Rails, 100
OPA380 SO-8 D —40°C to +125°C OPA380A
OPAB3B80AIDR Tape and Reel, 2500
OPA2380AIDGKT Rails, 250
OPA2380 MSOP-8 DGK —40°C to +125°C BBX
OPA2380AIDGKR Tape and Reel, 2500
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PIN ASSIGNMENTS

Top View
OPA380

(@)
NC® | 1 8 | NC®
—In | 2 7 | v+
+n | 3 6 | Out
v-| 4 5 | NC®

MSOP-8, SO-8

NOTES: (1)NC indicates no internal connection.
(2)Available Q 22004.
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ELECTRICAL CHARACTERISTICS: Vg = 2.7V to 5.5V

Boldface limits apply over the temperature range, T, = —40°C to +125°C.
All specifications at Ta = +25°C, R = 2kQ connected to Vg/2, and Voyt = Vg/2, unless otherwise noted.

OPA380, OPA2380

PARAMETER CONDITION MIN TYP MAX UNITS

OFFSET VOLTAGE

Input Offset Voltage Vos Vg = +5V, Vg = 0V 4 25 Y
Drift dVos /dT 0.03 0.1 pv/eCc
vs Power Supply PSRR Vg =+2.7V to +5.5V, V¢ = OV 2.4 10 uviv
Over Temperature Vg =+2.7V to +5.5V, Vg = OV 10 uvIiv
Long-Term Stability() See Note

Channel Separation, dc 1 uviv

INPUT BIAS CURRENT

Input Bias Current Ig Vem = Vg/2 3 +50 pA
Over Temperature Typical Characteristics

Input Offset Current los Vem = Vg/2 6 +100 pA

NOISE

Input Voltage Noise, f = 0.1Hz to 10Hz en Vg = +5V, Vg = 0V 3 uVvPP

Input Voltage Noise Density, f = 10kHz en Vg = +5V, Vg = 0V 67 nViVHz

Input Voltage Noise Density, f > 1MHz en Vg = +5V, Vgy = 0V 5.8 nvViHz

Input Current Noise Density, f = 10kHz in Vg = +5V, Vgy = 0V 10 fAWHZ

INPUT VOLTAGE RANGE

Common-Mode Voltage Range Vewm V- (V+)-1.8V

Common-Mode Rejection Ratio CMRR (V-) < Vgm < (V+) -1.8V 100 110 dB

INPUT IMPEDANCE

Differential Capacitance 1.1 pF

Common-Mode Resistance and Inverting

Input Capacitance 10133 Q|| pF

OPEN-LOOP GAIN

Open-Loop Voltage Gain AoL 0.1V < Vg < (V+) = 0.7, Vom = Vg/2 110 130 dB

0.1V < Vg < (V4) = 0.6, Vou = Vg/2,

Ta =—-40°C to +85°C 110 130 dB
ov< V%: (:V;Z Q ?()‘7_\/5;\ng =0V, 106 120 dB
o2 240 19 5V, Ty 240 1 485°C w06 | 120 e
FREQUENCY RESPONSE C_ =50pF
Gain-Bandwidth Product GBW 90 MHz
Slew Rate SR G=+1 80 Vlius
Settling Time, 0.015%(3) ts Vg = 45V, 4V Step, G = +1 2 us
Overload Recovery Time®): () VineG=>Vg 100 ns
OUTPUT
Voltage Output Swing from Positive Rail R =2kQ 400 600 mV
Voltage Output Swing from Negative Rail R =2kQ 60 100 mV
Voltage Output Swing from Positive Rail Rp = 2kQ to -5V 400 600 mv
Voltage Output Swing from Negative Rail Rp = 2kQ to -5V -20 0 mv
Output Current lout See Typical Characteristics
Short-Circuit Current Isc | 150 | mA
Capacitive Load Drive CLoaD See Typical Characteristics
Open-Loop Output (resistance) f=1MHz, Io =0V | 60 | Q

(1) 150°C, 300RFENHHHER T, BEBRMDH 2MIWDT > F LICAHT3EEHERLE L,
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ELECTRICAL CHARACTERISTICS: Vg = 2.7V to 5.5V (continued)

Boldface limits apply over the temperature range, T, = —40°C to +125°C.

All specifications at Ty = +25°C, R = 2kQ connected to Vg/2, and Voyt = Vg/2, unless otherwise noted.

OPA380, OPA2380

PARAMETER CONDITION MIN TYP MAX UNITS
POWER SUPPLY
Specified Voltage Range Vg 2.7 55 Y
Quiescent Current (per amplifier) lo lo =0V 6.5 8.3 mA
Over Temperature 8.8 mA
TEMPERATURE RANGE
Specified Range -40 +125 °C
Operating Range -40 +125 °C
Storage Range -65 +150 °C
Thermal Resistance 0 ja
MSOP-8 150 °C/W
SO-8 150 °C/W
{'? TEXAS
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RFREVEFE: Vg = +2.7V to +5.5V

All specifications at Ta = +25°C, R = 2kQ connected to Vg/2, and Vout = Vg/2, unless otherwise noted.
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RREVHFIE: Vg = +2.7V to +5.5V (continued)

All specifications at Tp = +25°C, R|_ = 2kQ connected to Vg/2, and Voyt = Vg/2, unless otherwise noted.
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AREVHFME: Vg = +2.7V to +5.5V (continued)

All specifications at Ta = +25°C, R = 2kQ connected to Vg/2, and Vout = Vg/2, unless otherwise noted.
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RREVHFIE: Vg = +2.7V to +5.5V (continued)

All specifications at Tp = +25°C, R|_ = 2kQ connected to Vg/2, and Voyt = Vg/2, unless otherwise noted.
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V=RV 27V T T, 74 &4 4 — FERBMPEOFEN M
LAV BRI R 520, 7Y TOBE 4 XHE
WZ LIEHEETT,
FIYAALVE=Z Y AREGHIET 5 F — L B EHIIKI5IC
RLTHD,

o BANER(Crop. Zhid. 74 b &4 4 — FEE(Cpiopr)
L EHEEDNMEB K OZEH)E — FAJIERDOF(OPAISODIGA .
3pF+1.1pF) ;

o JIED LTV AL VE—FYZDF A Y RY ;

o OPA380D 7 4 v itk fE (GBW, 90MHz)

IZxDET,

ZNE3ERO Yy MK D, FEF RN (Cp) \TFEBILE &
BT 2 X ICRETEET. CorraydRFDFEBTRTH D,
TR 7 Kl FER O TO.2pF T,

IRBRIZ B 22 2R DN 2 7 — Z HIBISE 215 51213, hE
R=NERDLSITRELET !

1 _V GBW @
2nRp(Cr + Cstray)  V4MRECroT
AIRIEIE R D K ICH AR R
GBW
fagp= I\/—ZTIRF Cror Hz ©

Zo2RITk D, ATV AL V-V RAERIRA R E D
9, KDEWEFT VA4 VE—F Y ZAHRIEICIE, EECMOS
MDOPA300(180MHzD GBW) & 5 \ 2 ZOPA656(230MHzD GBW)
MEHTXET,

KD TSI, Application Bulletin AB-050(SBOA055) D
[ Compensate Transimpedance Amplifiers Intuitively | % £ B
£, Zhidwwwticom» 547 a— FLTAFTEET,
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10MQ
Csrrar?
||
I
+5V
A
=g as Cror® —O Vour
= Rp (optional

— — =2 pulldownresistor)

o
-5V
FER Q) CRA T arTHY . F1DE-—F T EBELET,
(2) Csrray BREDFLERE T 9 (REFLEEEH T—A/#(Z0.2pF),
(3) Crorld 74 ME A F — FAE+OPABOD ANBETY,

R5 FSVv AL V=KV R TVT

RS RAE—E > XABBIBE /41X

RplCk->THREENDE T4 V&HIRTZL, FF7 V24 v E—
&y AMPEOHIIZB TS ) 4 BT ET, LrL, BE
BrAVIZES VAL VE—Z Y ABTHBNETT, F TV R
AVE—Z VATV TLRETTrA v &BD L, T 4 Xk
RIS B2 56T, BEIEY 7ML £, Rpi2kD
R4S DM AR b T IVEEIIRpDOF AR HFIL £4, L7z
NoT. P IVAAL Y E—F 0 ZABETREL AT A V&2l
SN SGE T h T,

A A DR OREME & ISWML Ed., Lad->T, [
FE O HF ISR & PR OME D AIZHIBR U %, FRCp% it E ki Re
WCAFN AR L. iR A RIR L £9, REMICEE? LT
&, EIMEESBEORAIIOLSIZLET,

X 6 aldfiRZARmOAENE TV 24 Y=Y 2Ok AR L &
T, ZOMAPEDO NSV AL V=XV A2 54 VERNTRLE
T, ZDO-3dBKA ¥ MIFIOMHz TS, ZHIZ16pFOIHER R
(X 6b) & 5 LR #HIER L . —3dBR A »  AI1IMHzIZ
B0 ETETER)., B4 E, FR-LEEFTET 4L
(X1 6 cORpLTERF & U Cpmrr) PNz & D, X 51K & h
¥, ZOHE2R—IIIHHEL - TICEE L, 7 v 7O
A V=V 2ERBET, (B3 L. ZOKR—ILEmEL— T
ICEdE S 5 &, MOy 77 E2BEE L, /4 X EDCRRZEMNHY
M35TLES.)

ZA L — FOEMEN A F S Rpopp & FMix 1+ — FER
+OPA380OD A NE R & Crore LTI A2 W2 L, /4 DY
O O REE R ERD LS IR EhE T,

- (Rpropk + Rp)
2nRp1opERF(CroT + CP)

IS OOIFERERIZ K B 1/ 4 ANOEEK8IC, FlsHY
J17 4 ZNOFEEXNITRL T, KAXAEHNTT 1 L2 EHK
ERINTB L, 2R—ILONZ T — 27 4 )b & CEH A @A

&)

(@ Re = 10kQ
Csrray = 0.2pF
Il
I
N =
=. OPA380 —OVour
r +
VB|AS
(b) Re = 10kQ
Csrray = 0.2pF
Il
I
Cr= 16pF
||
I
N h
= OPA380 —OVoyr
(L— +
VBlAS
(c) Re= 10kQ
Csrray = 0.2pF
Il
I
Cp=21pF
||
I
RFlLTER
A - =100Q
};i OPA380 VWA OVour
L * | Crirer
- I = 796pF
VBIAS -

6.4/ A ZABLUORS /A X KA VEEL LNV ZA Y
<t A 4 [F] |3

el TS T T 117
PIODE See Figure 6a
g IRRNIRNGY
g ™ T T TN
8 —3dB BW at 1MHz >\\
N
5 5 AN
§ See Figure 6¢c \(\\:
[=8
£
(%2}
§ 20 7
= See Figure 6b
o0 L
100 1k 10k 100k im 10M 100M

Frequency (Hz)

7. b5V 24 V=&V 2 -7 4 v (X6DIHIE)
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300 790V
Coiope = 10pF 80 — .
- s Soee
£ % oo L/ Cogee|
z ki = 500V
s 200 g / n
.ig) iy See Figure 6a é_ o ¢ [2)'88& // S
z b ° 7>, 30pV
2 100 N o g 27V
3 \\ See Figure 6b 5 20 ﬁ/‘
T
\\ < E //—"C CDiO?:E
: L1 =1p
See Figure 6c _| | ] N . See riaure ¢ | LT = 10pF 1
0 s = 10pF
1 10 100 1k 10k 100k 1M 10M 100M 1 10 100 1k 10k 100k 1M 10M 100M
Frequency (Hz) Frequency (Hz)
8. {1/ 4 Z (X6 [lfs) ®10. WA WA LD Cpiopelc 2V TORS I 2 4 X
(X6cD [E1H)
500 BERLAL477 b
C = 10pF
< i VAl 7o b A & = B M GORA ) O AR LA MY
= .
3 40 See Figure 6a LEd. ThoOFRIE, AX7 Y TOMIE/ 4 X ERIET 5
2 ) K127 0 &5 GRS 50 2 RIB AT 2 9. 8/ 4 XOBIE
g BCT o b A4 A= RIS A 7 2EDT B L, ZOHREFL
2 200 EHTEEF, NEET 4 b4 A— FIFE, ZORERIDIE
Q
g ﬁﬁjﬁw% 861V KA ET. NXAT + b A4 F— FIRAENT 200 %
()
£ 100 See Figure 6¢ :2,/ 300V EHLET,
| = BIRIEREO ) — 2 s, Ak k< RE SRS T ¥ 7T
0 1 10 100 1k 10k 100k 1M 10M 100M &, ZORMEEHL I E T, MRERIIEEES EhnicL
Frequency (Hz) T, MRERO 7 v TANEWMO G — F ) v 7 #HENT
Fo4 7958, V—oEROBEIZRLEET, ZhiZONT

9. f5r iy 2 A4 X (X6 [alitk)

RARIZEZ)PEONET,

CrRr = 2CFILTERRFILTER @
F7-.
£ 1
3dB =
2VReRp TERCFCRILTER ®)

[XI6 b [0l 13 20dB/decade TIkEFE L £ 3, HID T 4 L & &
% 72IX16 cDMIP%IZ40dB/decade TIRFE L. Z DFER /4 2Rt %
wELET,

X101, X6 cOlliZis it 5 4 4+ — FEROMEF I/ 4
ANOHEERLET,

&5 5 515, [ FET Transimpedance Amplifiers(SBOA060) |
¥ & U [ Noise Analysis for High Speed Op Amps(SBOA066) | %%
HFEWE T, ZholdTIv 2 794 b6 48 u—FLTAF
TEZY,

BB E T,

Guard ring

E11. A3 H — F OFGHE

DWW INETRIE G &

s 7y FERWT, EHIENEA T Iy LV VDANE
WE KD RNHEHICITEM L £ 9, 87 4 7 — F§4bH5100pA»
510mAE TOIEWANZ 4 F Iy 7Ly Pid, 12 5 FADCA
DANTHLTE £§, IREE 1 LOG101, LOG102, LOG104,
LOG112)
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WIS INVEBTRIZ, 3V T Y Y — ORGSR CIEREICHE T
EET, IFEE IVC102)

AT ae S OFPHIZ B 2 5Bl B iid. RacicidE L7
8% & 53, transimpedance 5 & logarithmic& £ —7 — F
IZL T, www.ti.com CHREERIVE 3,

FEMETH LIUREMN

OPA380 Y — XD A X7 v . i AK500pF % TOMA &M
BiiE R4 T TELY, Y1V eEDBE, 7Y TORER]
BiAND ¥ 74 TReh e h 4, (REWRMD VIMES
T —3— o — b BfaE ] Ol E SRV E T,

=T 4 A VELTF =V T u )R TORRANM P
74 THEET D10 KL, Al L EFIZ10Q4 520Q0 T
EMATAZELTY, ZHIIDCHEERB DD, KEEMA M
kB VXV SAKRMLET,

=&E16E Yy FADC(7FOTJ-TY ZINEHB)OK S
17

OPA380Y V) — XiE, ADS8411D K 5 & En#16 v hADCO K
I A4 TIZwE T, OPA3SOA X7~ FIZADCOANNERE /Ny
77 L. B87 4 Va5 A5 TEMEAZITVE T, K123
YUY RTADS8411(16€ v b, 2MSPS, ADC) % 14 » & —
7 x4 29 50PA380E /KL ¥, ffllAfMEHIZONTIE,
ADS8411DF — 4 ¥ — |+ & BBV Z T,

- | 150 !

RC Values shown are optimized for the
ADS8411—values may vary for other ADCs.

AN

OPA380 ‘ W _L — ADS8411
+ I !
‘ 6800pF |
L
| —

X12.16¥ v FADCDO F 74 7

Cr
||
I
Re
Ry
Vin&—VVV -
OPA380 —OV,

+

(Provides high speed am plification
with very low offset and drift.)

ouT

X13. OPA380D [ i 7 v 7 |al#%
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N
DGK (S-PDSO-GS8)

PLASTIC SMALL-OUTLINE PACKAGE

025 (013 0]
8
023
0,13
Gauge Plane
3,10 oiﬁ
2,90 ’
[\ 1
L OO IAH g sowerme s | Y A
L 1,10 MAX % «T —T
4073329/D 12/03

NOTES: A, All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion.
D. Falls within JEDEC MO-187 variation AA.
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NE
D (R-PDSO-G**)
8 PINS SHOWN

PLASTIC SMALL-OUTLINE PACKAGE

0.050 (1,27)

N

4 HHH

0.020 (0,51)
0.014 (0,35)

4

|

0.010 (0,25

0.244 (6,20)
0.228 (5,80)
0.157 (4,00)
0.150 (3,81)

0.008 (0,20) Nm

-

v

Gage Plane

Seating Plane

0°-8°

[ 0.010 (0,25)

0.044 (1,12)
0.016 (0,40)

Wy

0.010 (0,25)

— 0.069 (1,75) MAX 0.004 (0,10)

0.004 (0,10) _—

Falls with in JEDEC MS-012

PINS **
8 14 16
DIM
0.197 0.344 0.394
A MAX (5,00) | (875) | (10,00)
0.189 0.337 0.386
A MIN (4.80) | (855 | (9.80)

4040047/E 09/01

NOTES: A. Alllinear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

Body dimensions do not include mold flash or protrusion, not to exceed 0.006 (0,15).

COow

Falls within JEDEC MS-012
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