MICREL

MIC921

45MHz Low-Power SC-70 Op Amp

General Description

The MIC921 is a high-speed operational amplifier with a
gain-bandwidth product of 45MHz. The part is unity gain
stable. It has a very low 300pA supply current, and features .

the IttyBitty™ SC-70 and SOT-23-5 package.

Supply voltage range is from 2.5V to 9V, allowing the
MIC921 to be used in low-voltage circuits or applications

requiring large dynamic range.

The MIC921 is stable driving any capacitative load and

Features

* 45MHz gain bandwidth product
* 61MHz —3dB bandwidth
300pA supply current

» SC-70 or SOT-23-5 packages

» 3200V/ys slew rate
» Drives any capacitive load

+ 112dB CMRR

achieves excellent PSRR and CMRR, making it much easier

to use than most conventional high-speed devices. Low
supply voltage, low power consumption, and small packing .
make the MIC921 ideal for portable equipment. The ability .
to drive capacitative loads also makes it possible to drive .

long coaxial cables.

Pin Configuration

Video

Imaging
Ultrasound

» Unity gain stable

Applications

* Portable equipment
* Line drivers

Ordering Information

Part Number
- - Ambient Temperature Package
Standard Marking | Pb-Free Marking
MIC921BM5 A38 —40°C to +85°C SOT-23-5*
MIC921BC5 A38 MIC921YC5 A38 —40°C to +85°C SC-70-5
* Contact factory for availability of SOT-23-5 package.
Note: Underbar marking may not be to scale.
Functional Pinout
IN- V— IN+ IN- V- IN+
3 2 1 Part
> " Identification
A38
4 5
ouT V+

SOT-23-5 or SC-70

Pin Description

ouT

SOT-23-5 or SC-70

Pin Number Pin Name Pin Function
1 IN+ Noninverting Input
2 V- Negative Supply (Input)
3 IN— Inverting Input
4 ouT Output: Amplifier Output
5 V+ Positive Supply (Input)

IttyBitty is a trademark or Micrel, Inc.

Micrel, Inc. « 2180 Fortune Drive * San Jose, CA 95131 « USA « tel + 1 (408) 944-0800 - fax + 1 (408) 474-1000 ° http://www.micrel.com
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MiC921 Micrel, Inc.
Absolute Maximum Ratings (Note 1) Operating Ratings (Note 2)

Supply Voltage (Vy, = VL) o 20V Supply Voltage (Vg).....coooveriniiiiiiiiiiiinns +2.5V to +9V
Differentail Input Voltage ( | Vine = ViN- | ) ET— 4V, Note 3 Junction Temperature (T )..........cccooeiennnes —40°C to +85°C
Input Common-Mode Range (V|y4, ViNo) -veveeenes Vy, toVy,_ Package Thermal Resistance

Lead Temperature (So|der|ng 5 sec. ) ________________________ 260°C SCT0-5 .. 450°C/W
Storage Temperature (Tg) -.......cororoooerrerrcoeerreeoe 150°C SOT23-5 .. 260°C/W
ESD Rating, Note 4 .............cocoii 1.5kV

Electrical Characteristics (¥5V)

V+ =45V, V- =-5V, Vo, = 0V, R = 10MQ; T = 25°C, bold values indicate —40°C < T, < +85°C; unless noted.

Symbol Parameter Condition Min Typ Max | Units
Vos Input Offset Voltage 0.43 5 mV
Vos Vg Temperature Coefficient 1 uv/eC
Is Input Bias Current 0.13 0.6 MA
los Input Offset Current 0.06 0.3 MA
Vewm Input Common-Mode Range CMRR > 72dB -3.25 +3.25 \
CMRR Common-Mode Rejection Ratio —2.5V < Vg < +2.5V 75 87 dB
PSRR Power Supply Rejection Ratio 3.5V < Vg < 19V 95 105 dB
AyoL Large-Signal Voltage Gain R =2k, Voyt = £2V 70 84 dB
R =100Q, Vo1 =1V 85 dB
Vour Maximum Output Voltage Swing positive, R, = 2kQ +3.0 3.7 Vv
negative, R = 2kQ -3.7 -3.0 \Y
positive, R =200Q +1.5 3.0 \Y
negative, R =200Q, Note 5 -25 | -1.0 \%
GBW Unity Gain-Bandwidth Product A,=1,C =17pF 37 MHz
PM Phase Margin 46 °
BW —3dB Bandwidth A,=1,R =1kQ,C =1.7pF 53 MHz
SR Slew Rate C=1.7pF, Gain=1, V5 ;7=5V, peak to peak, 1500 V/us
negative SR = 1300V/us
Isc Short-Circuit Output Current source 45 57 mA
sink 20 40 mA
I Supply Current No Load 0.30 0.50 mA
Input Voltage Noise f = 10kHz 12 nVVHz
Input Current Noise f=10kHz 0.7 pA\/E

Electrical Characteristics

V+ =49V, V= =-9V, Vo, = 0V, R =10MQ; T, = 25°C, bold values indicate —40°C < T ; < +85°C; unless noted

Symbol Parameter Condition Min Typ Max | Units
Vos Input Offset Voltage 0.4 5 mV
Vos Input Offset Voltage 1 pVv/°C
Temperature Coefficient
Is Input Bias Current 0.13 0.6 MA
los Input Offset Current 0.06 0.3 MA
Vewm Input Common-Mode Range CMRR > 75dB -7.25 +7.25 \
CMRR Common-Mode Rejection Ratio —2.5V < Vg < +2.5V 75 87 dB
MIC921 April 2006
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Symbol Parameter Condition Min Typ Max | Units

PSRR Power Supply Rejection Ratio 13.5V < Vg < #9V 95 105 dB

AvoL Large-Signal Voltage Gain R, =2k, Vo7 = 3V 75 86 dB
R, =100Q, Vo1 = 1V 92 dB

VouTt Maximum Output Voltage Swing positive, R = 2kQ +6.5 7.6 \
negative, R| = 2kQ -7.6 —-6.2 \Y

GBW Unity Gain-Bandwidth Product A,=1,C =17pF 45 MHz

PM Phase Margin 40 °

BW —3dB Bandwidth Ay =1, R =1kQ, C =1.7pF 61 MHz

SR Slew Rate C=1.7pF, Gain=1, V5,7=5V, peak to peak, 3200 V/us
negative SR = 2500V/us

Isc Short-Circuit Output Current source 40 59 mA
sink 25 45 mA

Is Supply Current No Load 0.36 0.6 mA

Input Voltage Noise f=10kHz 12 nVVHz
Input Current Noise f=10kHz 0.7 pAVHZ

Note 1. Exceeding the absolute maximum rating may damage the device.

Note 2. The device is not guaranteed to function outside its operating rating.

Note 3. Exceeding the maximum differential input voltage will damage the input stage and degrade performance (in particular, input bias current is

likely to change).
Note 4. Devices are ESD sensitive. Handling precautions recommended. Human body model, 1.5k in series with 100pF.
Note 5. Output swing limited by the maximum output sink capability, refer to the short-circuit current vs. temperature graph in “Typical Characteristics.”
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Micrel, Inc.

Test Circuits
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Typical Characteristics
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MIC921 Micrel, Inc.
Bias Current vs. Closed-Loop Gain Closed-Loop Gain
Temperature vs. Frequengy vs. Frequency
0.1 50 A iy 50 T
oA 40 V4 = 15V 40 V4 =19V 7
<o.1 30 30
.‘_1’01 AR 20 20
9 +=15V [ | o =
50.1 % 10 JPP’\FAJPF s % 10 OPF—1JIpF; ]
& Vi =10V z 0 APl z 0 Pl
0.0§—— V=% = N \ = >
3 &-10 2000F RN g-10 200pF 1 ¥
0.0 400pF 400pF-
2 ™~ -20 -20 o
< 600pF 113N 600pF 1}
500 -30 800pF ) -30 800pF
0.0 = -50 -50
020 2 ey 10 100k 1M 10M  100M 100k 1M 10M  100M
© FREQUENCY (Hz) FREQUENCY (Hz)
Open-Loop Gain Open-Loop Gain Open-Loop
vs. Frequengy vs. Frequency Frequency Response
50 VITTEy 50 Ry 100 oy T T 225
=X + =+ B [V ==+ T 1T
40 40 80f Phase 180
30 30 60 (1000) 135
20 20 S s ) |H’é>\ 90
o 50pF m ~ ) NG no loa >
g 10 N . 100pF z 10 SN :\7’0i1 0pF g 20 i P 45 ww
z O R 1 7pF z O R /R 1.70F z 0 ] N0 2
g-10 AN N g-10 N & 20 (1000) . -45 T
20 [ TN INIOR N 220 [P TN X -40 Gain -90
400pr\ i ek 400p\F\ 2d 60 135
-30 600pF \\\ -30 600pF 7\ i b -
-40 HH— et -40 [N -80 -180
-50 71000pF -50 111000pF 100 295
100k 1™ 10M 100M 100k 1™ 10M 100M 100k ™ 10M 100M
FREQUENCY (Hz) FREQUENCY (Hz) FREQUENCY (Hz)
Open-Loop Gain Bandwidth and Phase Gain Bandwidth and Phase
Frequency Response Margin vs. Supply Voltage Margin vs. Load
100 225 4 0
T TTT e
[VE=+9V T N Phase Margin || V+ =15V
80| Phase 180 ~ - 9 <3
60 (1000) 135 L4 z 50_
40 % 90 = =3 >
N * I z
T 20 XU (no load) 45 T T4 §2 { Phase Margin 409
z ™ w a =
> 0 =0 8 23 =2 | ] 30
g -20 (1000 SR 45 T 8 i Bandidih Z 15 RaN w
Gain 3 ain Bandwi ~=]20
. A 21
- -135 2 < Gain Bandwidth 10
-80 -180 $2 © =
-100 225 [T
2 2 2 5 8 10 838388888888
FREQUENCY (Hz) SUPPLY VOLTAGE (V) TooNeese e
CAPACITIVE LOAD (pF)
Gain Bandwidth and Phase Voltage Noise Density Current Noise Density
Margin vs. Load vs. Frequengy vs. Frequengy
4 160 7 2.
4 Vi = 40V - —
N = 6 =
£ s A 203
T3 40Z z5 2
52 TN Phase Margin {1 | 8 w4 E 1.
=1 N 302 2 o
a2 | ™~ = 3 x
=z ~ L] w a % 1.
é 1 =—20% S, N\ I5) N
=z 1 E % N Cu,g 0 N
= = - - 2} ® 0.
§ ol Gain Bandwidth 110 ot S
z z
[T
Sssssss9 0 100 1000 10000 100000 0 100 1000 10000 100000
TNOIOLORD®O O FREQUENCY (Hz) FREQUENCY (Hz)
CAPACITIVE LOAD (pF)
MIC921 6 April 2006



100 1k __ 10k_ 100k 1M
FREQUENCY (Hz)

1k 10k_ 100k 1M 10M
FREQUENCY (Hz)

MIC921 Micrel, Inc.
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vs. Supply Voltage vs. Supply Voltage Negative Slew Rate
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MIC921 Micrel, Inc.
Functional Characteristics
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Large Signal Response
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Applications Information

The MIC921 is a high-speed, voltage-feedback operational
amplifier featuring very low supply current and excellent
stability. This device is unity gain stable, capable of driving
high capacitance loads.

Driving High Capacitance
The MIC921 is stable when driving high capacitance, making
it ideal for driving long coaxial cables or other high-capaci-

tance loads. Most high-speed op amps are only able to drive
limited capacitance.

Note: increasing load capacitance does reduce
the speed of the device. In applications where
the load capacitance reduces the speed of the
op amp to an unacceptable level, the effect of
the load capacitance can be reduced by add-
ing a small resistor (<100Q) in series with the
output.

Feedback Resistor Selection

Conventional op amp gain configurations and resistor selection
apply, the MIC921 is NOT a current feedback device.

Also, forminimum peaking, the feedback resistor should have
low parasitic capacitance, usually 470Q) is ideal. To use the
part as a follower, the output should be connected to input
via a short wire.

Layout Considerations

Allhigh speed devices require careful PCB layout. The follow-
ing guidelines should be observed: Capacitance, particularly
on the two inputs pins will degrade performance; avoid large
copper traces to the inputs. Keep the output signal away from
the inputs and use a ground plane.

It is important to ensure adequate supply bypassing capaci-
tors are located close to the device.

Power Supply Bypassing

Regular supply bypassing techniques are recommended.
A 10uF capacitor in parallel with a 0.1uF capacitor on both
the positive and negative supplies are ideal. For best perfor-
mance all bypassing capacitors should be located as close
to the op amp as possible and all capacitors should be low
ESL (equivalent series inductance), ESR (equivalent series
resistance). Surface-mount ceramic capacitors are ideal.
Thermal Considerations

The SC70-5 package, like all small packages, has a high
thermal resistance. It is important to ensure the IC does not
exceed the maximum operating junction (die) temperature of
85°C. The part can be operated up to the absolute maximum
temperature rating of 125°C, but between 85°C and 125°C
performance will degrade, in particular CMRR will reduce.
An MIC921 with no load, dissipates power equal to the qui-
escent supply current * supply voltage

Pb(no load) = (Vv+ - Vv-) ls

When a load is added, the additional power is dissipated in
the output stage of the op amp. The power dissipated in the
device is a function of supply voltage, output voltage and
output current.

PD(output stage) = (VV+ - VOUT) lout
Total Power Dissipation = Pp(no l0ad) * PD(output stage)
Ensure the total power dissipated in the device is no greater

than the thermal capacity of the package. The SC70-5 pack-
age has a thermal resistance of 450°C/W.

TJ(max) - TA(max)
450°C/W

Max. Allowable Power Dissipation =

MIC921
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Package Information
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This information furnished by Micrel in this data sheet is believed to be accurate and reliable. However no responsibility is assumed by Micrel for its use.

Micrel reserves the right to change circuitry and specifications at any time without notification to the customer.

Micrel Products are not designed or authorized for use as components in life support appliances, devices or systems where malfunction of a product can

reasonably be expected to result in personal injury. Life support devices or systems are devices or systems that (a) are intended for surgical implant into

the body or (b) support or sustain life, and whose failure to perform can be reasonably expected to result in a significant injury to the user. A Purchaser's
use or sale of Micrel Products for use in life support appliances, devices or systems is a Purchaser's own risk and Purchaser agrees to fully indemnify

Micrel for any damages resulting from such use or sale.

© 2001 Micrel, Inc.
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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




