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DIO02081/2/4
600nA, Rail-to-Rail Input/ Output Low Power Amplifier

Features Descriptions

® Ultra low power: 600nA per channel DIO208x is a family of ultra low power operational
® Unity Gain Stable amplifier, with rail-to-rail CMOS input/output and
® Gain Bandwidth Product: 14kHz single/dual channels selectable. DIO208x family
® Wide supply range: 1.2V to 5.5V has a gain-bandwidth product of 14kHz, wide
® Available in SOT23-5, SOIC-8, operating supply voltage from 1.2V to 5.5V and

MSOP-8 and SOIC-14 package broad output voltage swing.
® Temperature Range:

-Industrial: -40°C to +85°C
-Extended: -40°C to +125°C

Typical Applications
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DIO208x consumes ultra low power, with each
channel 600nA of bias current, which makes
DIO208x be ideal for battery powered device,
temperature-sense device, etc.

The DIO208x operational amplifier family is
available in single (DIO2081), and dual (DI02082),
and quad (D102084) configurations. Furthermore,
the DIO2081 is offered in the 5-lead SOT23
package. All types of amplifiers are fully
specified over the extended -40°C to +125°C
temperature range.

Applications

® Portable Equipment ® Test Equipment

® Active Filters ® Broadband Communication

® Data Acquisition ® Process Control

® Portable Equipment ® Audio and Video Processing

Ordering Information

oﬁier;::rrt Top Marking Ta Package

DIO2081ST5 YW(X)Z Green or RoHS -40 to +125°C SOT23-5 Tape & Reel, 3000
DIO2081S0O8 DI02081 Green or RoHS -40 to +125°C SOIC-8 Tape & Reel, 2500
DI02081MP8 D102081 Green or RoHS -40 to +125°C MSOP-8 Tape & Reel, 3000
D102082S08 D102082 Green or RoHS -40 to +125°C SOIC-8 Tape & Reel, 2500
DI102082MP8 D102082 Green or RoHS -40 to +125°C MSOP-8 Tape & Reel, 3000
DIO2084CS14 DI02084 Green or RoHS -40 to +125°C SOIC-14 Tape & Reel, 2500

www.dioo.com

© 2014 DIOO MICROCIRCUITS CO., LTD
D102081/2/4+ Rev. 1.3



dioo

DI02081/2/4

Pin Assignments
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Figure 1 Top View
Pin Description
Pin name Description
V+ Positive supply
V- Negative supply
+INX Positive Input
-INX Negative Input
OuUTX Output
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Absolute Maximum Ratings

Stresses beyond those listed under “Absolute Maximum Rating” may cause permanent damage to the device. These are stress
ratings only and functional operation of the device at these or any other condition beyond those indicated in the operational sections
of the specifications is not implied. Exposure to absolute maxim rating conditions for extended periods may affect device reliability.

Parameter Rating Unit

Supply Voltage ( V+ — V-) 7 \%
Input Voltage (V-)-0.3V to (V+)+0.3V \%
Difference Input Voltage [V+—V-| \%
Storage Temperature Range -65 to 150 °C
Junction Temperature 150 °C
Lead Temperature Range 260 °C

HBM, JEDEC: JESD22-A114 8
ESD kv

CDM, JEDEC: JESD22-C101 2

Recommended Operating Conditions

The Recommended Operating Conditions table defines the conditions for actual device operation to ensure optimal performance to
the datasheet specifications. DIOO does not recommend exceeding them or designing to Absolute Maximum Ratings.

Parameter Rating Unit
Supply Voltage 1.2t055 \%
Input Voltage Oto5 \%
Operating Temperature Range -40 to 125 °C
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Electrical Characteristics

DI02081/2/4

Typical value: V+=5V, R.=1MQ to V+/2, Vcu=1/2V+, Ta = 25°C, unless otherwise specified.

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
INPUT CHARACTERISTICS
Vos Input Offset Voltage -40°C<Ta<125°C, V+=1.2V to 5.5V -2 +2 mV
Is Input Bias Current V+=1.2V to 5.5V 1 pA
los Input Offset Current V+=1.2V to 5.5V 1 pA
(V+)
Vewm Common Mode Voltage Range -0.1 0.1 \%
CMRR Common Mode Rejection Ratio -40°C<Tas125°C, 100 dB
AoL Open Loop Voltage Gain R=50kQ, Vo= 0.1 to (V+)-0.1 70 87 dB
AVos/At Input Offset Voltage Drift -40°C<Ta<125°C 5 uv/eC
OUTPUT CHARACTERISTICS
Vou Output Voltage High R(=50kQ -40°C<Tas125°C 4.992 \%
VoL Output Voltage Low R =50kQ -40°C<Ta<125°C 8 15 mV
Source Isc, V+=5V 30
Isc Output Short Circuit Current mA
Sink Isc, V+=5V 30
POWER SUPPLY
PSRR Power Supply Rejection Ration 100 dB
Is Supply Current per Channel/Amp -40°C<Ta<125°C 600 1000 nA
DYNAMIC PERFORMANCE
GBP Gain Bandwidth Product C.=60pF 14 kHz
SR Slew Rate G=1, 2V Output Step 3.5 Vims
ts Setting Time G=1, 2V Output Step 150 us
©m Phase Margin 49 Deg
tr Overload Recovery Time 110 us
NOISE PERFORMANCE
THD Total Harmonic Distortion f=100Hz, 4Vpp, R =50kQ, 0.09 %
€n Voltage Noise Density f=1kHz 190 nV/VHz

Specifications subject to change without notice.
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Typical Performance Characteristics

All typical value are at V+=5V, Ta=25° C, unless otherwise specified.
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Small Signal Response

Large Signal Response

Tek T Tekiz: ¢ 55
1} . _ . 4
. . (100 2505, /:H ® . | : : (00 EMTE @
(@ 200 & ! Mg j[mﬁ T BECT s W o ]Tﬁzm
[ E FHE SME O BAE EE J 0. 02: 41 [ E FHE =M BRE wEE } 09: 15: 52
@ &ty -4.80mY  -4.80m -4,80m -4.90m 0.00 [ Ead i 241m 2im Ulm v

GBW vs.Frequency

Galn (dB)

10°

10°
Frequency (Hz)

10°

JBijldwy Jamod moT IndinQ ;3nduj [ley-03-[iley vu009

www.dioo.com

© 2014 DIOO MICROCIRCUITS CO., LTD
D102081/2/4« Rev. 1.3



|
> d
IOO DIO02081/2/4

Physical Dimensions: SOT-23-5
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A”@A ' COMMON DIMENSIONS
3 (UNITS OF MEASURE=MILLIMETER)
- . Symbol MIN NOM MAX
o T A } 3 1.25
X | Al 0 ; 0.15
b1 A2 1.00 110 120
] 1 A3 0.60 0.65 0.70
¢l / b 0.36 ; 0.50
| b1 0.36 0.38 045
c 0.14 ; 0.20
BASE” METAL ct 0.14 0.15 0.16
SECTION BB D 2.826 2.926 3.026
E 2.60 2.80 3.00
E1 1526 1626 1726
o 0.90 0.95 1.00
> 180 1.90 2.00
L 0.35 0.45 0.60
L1 0.59REF
2 0.25BSC
R 0.10 3 }
R1 0.10 ; 0.25
o 0° 3 8°
o1 3° 5° 7°
02 6° - 14°
www.dioo.com © 2014 DIOO MICROCIRCUITS CO., LTD

D102081/2/4« Rev. 1.3



|
> d
IOO DIO02081/2/4

Physical Dimensions: SOIC-8
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D
£1 b E COMMON DIMENSIONS
! (UNITS OF MEASURE=MILLIMETER)
INDE X Symbol MIN NOM MAX
/ A 1.35 1.55 1.75
] Al 0.10 0.15 0.25
; A2 1.25 1.40 1.65
— A3 0.50 0.60 0.70
il i L I A o
| e ] b1 0.37 0.42 0.47
, & c 0.17 - 0.25
cl 0.17 0.20 0.23
D 4.80 4.90 5.00
E 5.80 6.00 6.20
b E1 3.80 3.90 4.00
b1 e 1.27BSC
L 0.45 0.60 0.80
L1 1.04REF
& f:ﬂ I 2 0.25BSC
i J, R 0.07 - -
' R1 0.07 - -
h 0.30 0.40 0.50
BASE METAL B} 0 - &
o1 15° 17° 19°
SECTION B-B 02 11° 13° 15°
03 15° 17° 19°
04 11° 13° 15°
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Physical Dimensions: MSOP-8
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Ly

COMMON DIMENSIONS

(UNITS OF MEASURE=MILLIMETER)

Symbol MIN NOM MAX
A - - 1.10
Al 0 - 0.15
A2 0.75 0.85 0.95
A3 0.25 0.35 0.39
b 0.28 - 0.37
bl 0.27 0.30 0.33
C 0.15 - 0.20
cl 0.14 0.15 0.16
D 2.90 3.00 3.10
E 4.70 4.90 5.10
El 2.90 3.00 3.10
e 0.55 0.65 0.75
L 0.45 0.60 0.80
L1 0.95REF
L2 0.25BSC
R 0.07 = -
R1 0.07 = -
) 0° = 8°
o1 9° 12° 15°
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Physical Dimensions: SOIC-14
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COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)
ﬁ a ﬁ ﬁ ﬁ ﬁ ﬁi i Symbol MIN NOM MAX
' — e A - - 1.75
| Al 0.05 - 0.225
L A2 1.30 1.40 1.50
| A3 0.60 0.65 0.70
O || b 0.39 - 0.48
' e b1 0.38 0.41 0.43
| H H Ei E H,,, ) c 0.21 - 0.26
e i) T BB c1 0.19 0.20 0.21
S D 8.45 8.65 8.85
5.80 6.00 6.20
E1 3.70 3.90 4.10
e 1.27BSC
0.25 - 0.50
L 0.50 - 0.80
L1 1.05BSC
o o | - | @
BASE METAL f{7 7070 | 90+110
WITE PLATING pitie 987150
100.4%210
SECTION B-B
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CONTACT US

Dioo is a professional design and sales corporation for high-quality and performance analog semiconductors. The company focuses on

industry markets, such as, cell phone, handheld products, laptop, and medical equipments and so on. Dioo’s product families include

analog signal processing and amplifying, LED drivers and charger IC. Go to http://www.dico.com for a complete list of Dioo product

families.

For additional product information, or full datasheet, please contact with our Sales Department or Representatives.
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




