
SINGLE LOW VOLTAGE RAIL-TO-RAIL OUTPUT OPERATIONAL AMPLIFIER       AZV321        

1

May. 2010  Rev. 1. 4 BCD Semiconductor Manufacturing Limited

SINGLE LOW VOLTAGE RAIL-TO-RAIL OUTPUT OPERATIONAL AMPLIFIER       AZV321        

                

1

BCD Semiconductor Manufacturing Limited

                 Data Sheet

General Description

The AZV321 is single low voltage (2.7-5.5V)
operational amplifier which has rail-to-rail output
swing capability. The input common-mode voltage
range includes ground. The chip exhibits excellent
speed-power ratio, achieving 1MHz of bandwidth and
1V/µs of slew rate with low supply current. 

The AZV321 is built with BiCMOS process. It has
bipolar input and output stages for improved noise per-
formance, low input offset and higher output current
drive.

AZV321 is available in the package of SC-70-5, which
is approximately half the size of SOT-23-5. The  small
package  saves  space on  pc boards,  and enables  the
design of  small  portable electronic  devices.  It  also
allows the designer to place  the  device  closer  to  the
signal  source  to reduce noise  pickup and increase sig-
nal  integrity. 

AZV321 is also available in standard SOT-23-5
package.

Features

（For VCC=5V and VEE=0V, Typical unless Otherwise
Noted）
· Guaranteed 2.7V to 5.5V Performance
· No Crossover Distortion
· Gain-Bandwidth Product 1MHz
· Industrial Temperature Range:  -40oC to +85oC
· Low Supply Current: 130µA 
· Rail-to-Rail Output Swing under 10kΩ Load: 
            VOH up to VCC -10mV 
            VOL near to VEE +65mV
· VCM: -0.1V to VCC-0.8V

Applications

· Active Filters
· Low Power, Low Voltage Applications
· General Purpose Portable Devices
· Cellular Phone, Cordless Phone
· Battery-Powered Systems

Figure 1. Package Types of AZV321

SOT-23-5SC-70-5
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Functional Block Diagram

OUTPUT 

IN+

IN-

VEE

Figure 2. Pin Configuration of AZV321 (Top View)

Figure 3. Functional Block Diagram of AZV321
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Parameter Symbol Value Unit
Power Supply Voltage VCC 6 V

Operation Junction Temperature TJ 150 oC
Storage Temperature Range TSTG -65 to 150 oC
Lead Temperature (Soldering, 10 Seconds) TLEAD 260 oC
ESD (Machine Model) 200 V
ESD (Human Body Model) 2000 V

Note 1: Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the device.
These are stress ratings only, and functional operation of the device at these or any other conditions beyond those indicated
under "Recommended Operating Conditions" is not implied. Exposure to "Absolute Maximum Ratings" for extended periods
may affect device reliability. 

Absolute Maximum Ratings (Note 1)

Recommended Operating Conditions

Parameter  Symbol  Min  Max  Unit

Supply Voltage VCC 2.7 5.5 V

Ambient Operating Temperature Range TA -40 85 oC

Ordering Information

Package Temperature 
Range

Part Number Marking ID
Packing Type

Lead Free Green Lead Free Green

SC-70-5 -40 to 85oC AZV321KSTR-E1 AZV321KSTR-G1 21 B1 Tape & Reel

SOT-23-5 -40 to 85oC AZV321KTR-E1 AZV321KTR-G1 E6D G6D Tape & Reel

Circuit Type

Package

E1: Lead Free

 AZV321

TR: Tape and Reel

K: SOT-23-5

-

KS: SC-70-5

G1: Green

BCD Semiconductor's Pb-free products, as designated with "E1" suffix in the part number, are RoHS compliant. Products with
"G1" suffix are available in green packages.
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2.7V Electrical Characteristics 

Parameter Symbol Conditions Min Typ Max Unit

Input Offset Voltage VIO
1.7 7

mV
9

Input Bias Current IB
11 250

nA
500

Input Offset Current IIO
5 50

nA
150

Input Common Mode Voltage
Range 

VCM for CMRR≥50dB -0.1 1.9 V

Supply Current ICC VO=VCC/2, AVCL=1, no load
80 170

µA
270

Common Mode Rejection
Ratio CMRR 0≤VCM≤1.7V 50 65 dB

Power Supply Rejection
Ratio PSRR 2.7V≤VCC≤5V VO=1V, 50 60 dB

Output Short Circuit Current
ISOURCE VO=0V 5 20 mA

ISINK VO=2.7V 10 30 mA

Output Voltage Swing
VOH  RL=10kΩ to 1.35V

2.60 2.69 V

VOL 60 180 mV

Gain Bandwidth Product GBWP CL=200pF 1 MHz

Phase Margin φM 60 Deg

Gain Margin GM 10 dB

All limits are guaranteed for TA=25oC, VCC=2.7V, VEE=0V, VCM=1.0V, VO=VCC/2 and RL>1MΩ, limits in bold types are

guaranteed for TA=-40  to 85oC, unless otherwise specified. (Note 2)

Note 2: Limits over the full temperature are guarateed by design, but not tested in production.
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5V Electrical Characteristics 

Parameter Symbol Conditions Min Typ Max Unit

Input Offset Voltage VIO
1.7 7

mV
9

Input Bias Current IB
11 250

nA
500

Input Offset Current IIO
5 50

nA
150

Input Common Mode Voltage
Range 

VCM for CMRR≥50dB -0.1 4.2 V

Supply Current ICC VO=VCC/2, AVCL=1, no load
130 250

µA
350

Large Signal Voltage Gain GV RL=2kΩ
84 100

dB
80

Common Mode Rejection
Ratio CMRR 0≤VCM≤4V 50 65 dB

Power Supply Rejection
Ratio PSRR 2.7V≤VCC≤5V VO=1V, VCM=1V 50 60 dB

Output Short Circuit Current
ISOURCE VO=0V 5 60 mA

ISINK VO=5V 10 160 mA

Output Voltage Swing

VOH
RL=2kΩ to 2.5V

4.7 4.96

V
4.6

RL=10kΩ to 2.5V
4.9 4.99

4.8

VOL
RL=2kΩ to 2.5V

120 300

mV
400

RL=10kΩ to 2.5V
65 180

280

Slew Rate SR 1 V/µS

Gain Bandwidth Product GBWP CL=200pF 1 MHz

Phase Margin φM 60 Deg

Gain Margin GM 10 dB

All limits are guaranteed for TA=25oC, VCC=5V, VEE=0V, VCM=2.0V, VO=VCC/2 and RL>1MΩ, limits in bold types are guar-

anteed for TA=-40  to 85oC,unless otherwise specified. (Note 2)

Note 2: Limits over the full temperature are guarateed by design, but not tested in production.
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Figure 4. Supply Current vs. Supply Voltage Figure 5. Slew Rate vs. Supply Voltage

Figure 6. Output Source Current vs. Supply Voltage Figure 7. Output Sink Current vs. Supply Voltage

Typical Performance Characteristics 
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Figure 8. Short Circuit Current_ISINK vs. Temperature Figure 9. Short Circuit Current_ISOURCE vs. Temperature

Figure 10. Output Voltage vs.Source Current Figure 11. Output Voltage vs. Sink Current

Typical Performance Characteristics (Continued) 

0.1 1 10 100

0.1

1

5
VCC=5V,VEE=0V
R

L
 to V

EE

 

 

V O
 - 

O
ut

pu
t V

ol
ta

ge
 R

ef
er

en
ce

d 
to

 V
C

C 
(V

)

Source Current (mA)
0.01 0.1 1 10 100

0.1

1

5
V

CC
=5V

V
EE

=0V 

 

 

O
ut

pu
t V

ol
ta

ge
 (V

)

Sink Current (mA)

-40 -20 0 20 40 60 80
0

20

40

60

80

100

120

140

160

180

200

VEE=0
VO short to VCC

VCC=5V

VCC=2.7VO
ut

pu
t S

ho
rt 

C
irc

ui
t C

ur
re

nt
_I

S
IN

K (
m

A
)

Temperature (OC) 
-40 -20 0 20 40 60 80

0

10

20

30

40

50

60

70

80

90

100

V
EE

=0
VO short to VEE

VCC=5V

V
CC

=2.7V
O

ut
pu

t S
ho

rt 
C

irc
ui

t C
ur

re
nt

_I
S

O
U

R
C

E (
m

A
)

Temperature (OC) 



SINGLE LOW VOLTAGE RAIL-TO-RAIL OUTPUT OPERATIONAL AMPLIFIER       AZV321        

               Data Sheet

8

May. 2010  Rev. 1. 4 BCD Semiconductor Manufacturing Limited

Figure 12. Output Voltage Swing vs. Supply Voltage  
 

Figure 13. Output Voltage Swing vs. Temperature 

Typical Performance Characteristics (Continued)

Figure 14. Gain and Phase 
vs. Frequency and Resistive Load
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Typical Performance Characteristics (Continued)

Figure 16. Gain and Phase 
vs. Frequency and Capacitive Load

Figure 17. Non-Inverting Input Small Signal Figure 18. Non-Inverting Input Large Signal 
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Figure 15. Gain and Phase 
vs. Frequency and Capacitive Load
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Typical Performance Characteristics (Continued)

Figure 19. Output with Excessive Capacitive Load Figure 20. Output with Excessive Capacitive Load
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Figure 21. THD+N vs. Frequency
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Mechanical Dimensions

SC-70-5 Unit: mm(inch)
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Mechanical Dimensions

SOT-23-5 Unit: mm(inch)
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Shanghai SIM-BCD Semiconductor Manufacturing Co., Ltd. Shenzhen Office
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BCD Semiconductor Manufacturing Limited 

                                                                                 IMPORTANT NOTICE 

BCD Semiconductor Manufacturing Limited reserves the right to make changes without further notice to any products or specifi-
cations herein. BCD Semiconductor Manufacturing Limited does not assume any responsibility for use of any its products for any
particular purpose, nor does BCD Semiconductor Manufacturing Limited assume any liability arising out of the application or use
of any its products or circuits. BCD Semiconductor Manufacturing Limited does not convey any license under its patent rights or
other rights nor the rights of others.

- Wafer Fab
Shanghai SIM-BCD Semiconductor Manufacturing Co., Ltd.
800 Yi Shan Road, Shanghai 200233, China
Tel: +86-21-6485 1491, Fax: +86-21-5450 0008

MAIN SITE

REGIONAL SALES OFFICE
Shenzhen Office
Shanghai SIM-BCD Semiconductor Manufacturing Co., Ltd., Shenzhen Office
Unit A Room 1203, Skyworth Bldg., Gaoxin Ave.1.S., Nanshan District, Shenzhen,
China 
Tel: +86-755-8826 7951
Fax: +86-755-8826 7865

Taiwan Office
BCD Semiconductor (Taiwan) Company Limited
4F, 298-1, Rui Guang Road, Nei-Hu District, Taipei, 
Taiwan
Tel: +886-2-2656 2808
Fax: +886-2-2656 2806

USA Office
BCD Semiconductor Corp.
30920 Huntwood Ave. Hayward,
CA 94544, USA
Tel : +1-510-324-2988
Fax: +1-510-324-2788

- Headquarters
BCD Semiconductor Manufacturing Limited
No. 1600, Zi Xing Road, Shanghai ZiZhu Science-based Industrial Park, 200241, China
Tel: +86-21-24162266, Fax: +86-21-24162277



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




