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MIC862
Dual Ultra Low Power Op Amp in SOT23-8

Final Information

General Description

The MIC862 is a dual low power operational amplifier in
SOT23-8 package. It is designed to operate in the 2V to 5V
range, rail-to-rail output, with input common-mode to ground.
The MIC862 provides 3MHz gain-bandwidth product while
consuming only a 31pA/Channel supply current.

With low supply voltage and SOT23-8 packaging, MIC862
provides two channels as general-purpose amplifiers for
portable and battery-powered applications. Its package pro-
vides the maximum performance available while maintaining
an extremely slim form factor. The minimal power consump-
tion of this IC maximizes the battery life potential.

Features

* SOT23-8 packaging

* 3MHz gain-bandwidth product

e 5MHz, —3dB bandwidth

e 31pA supply current

+ Rail-to-rail output

« Ground sensing at input (common mode to GND)
 Drive large capactive loads

¢ Unity gain stable

Applications

» Portable equipment
¢ Medical Insrument

* PDAs

* Pagers

» Cordless phones

« Consumer electronics

Ordering Information

Part Number

Marking | Ambient Temp. Range Package

MIC862BM8

A34 —40°C to +85°C SOT23-8

Typical Application

L 13
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Teeny is a trademark of Micrel, Inc.
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Pin Configuration

Pin Description

OUTA [1] (8] v+
INA- [2] (7] ouTB
INA+ 3] 6] INB-

V- [4] 5] INB+

SOT23-8 (M8)

Pin Number Pin Name Pin Function
1 OUTA Output: Amplifier A Output
2 INA— Amplifier A Inverting (Input)
3 INA+ Amplifier A Non-Inverting (Input)
4 V- Negative Supply
5 INB+ Amplifier B Non-Inverting (Input)
6 INB— Amplifier B Inverting (Input)
7 ouTB Output: Amplifier B Output
8 V+ Positive Supply
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Absolute Maximum Ratings (Note 1)

Supply Voltage (Vy, = V=) oo +6.0V
Differential Input Voltage (LV,y, — V|y_0), Note 4...... +6.0V
Input Voltage (V y; — VD) «eeeereereeennns Vv, +0.3V,V_-0.3V
Lead Temperature (soldering, 5 S€cC.) .......coeeiuvvrrineen. 260°C
Output Short Circuit Current Duration ............... Indefinite
Storage Temperature (Tg) .....ccooevvveriniiiininincninnns 150°C

ESD Rating, Note 3

Electrical Characteristics
V+=+2V, V== 0V, Vo = V+/2; R =500kQ to V+/2; T,= 25°C, unless otherwise noted. Bold values indicate —40°C< T,< +85°C.

Operating Ratings (Note 2)

Supply Voltage (V+ = V=) .o, +2V to +5.25V
Ambient Temperature Range...................... —40°C to +85°C
Package Thermal Resistance ..............cccuveee. PCB boards
B (using 4 layer PCB) ......cooovviiiniiiien, 100°C/W
;¢ (using 4 layer PCB) ......ccoovviniiiiiiiicne, 70°C/W

Symbol Parameter Condition Min Typ Max Units
Vos Input Offset Voltage —6 0.1 6 mv
-5 5
Differential Offset Voltage 0.5 mV
Input Offset Voltage Temp Coefficient 6 uv/eC
I Input Bias Current 10 PA
los Input Offset Current 5 pA
Vem Input Voltage Range (from V-) CMRR > 50dB 0.5 1 \%
CMRR Common-Mode Rejection Ratio 0<Vey<1v 45 75 dB
PSRR Power Supply Rejection Ratio Supply voltage change of 2V to 2.7V 50 78 dB
AyoL Large-Signal Voltage Gain R, =5kQ, Vout=1.4Vpp 66 74 dB
R, = 100kQ, Vot = 1.4Vp p 75 89 dB
R, = 500kQ, Vot = 1.4Vp p 85 100 dB
Vout Maximum Output Voltage Swing R, =5kQ V+-80mV | V+-55mV \
R, = 500kQ V+-3mV | V+-1.4mV \%
Vout Minimum Output Voltage Swing R, =5kQ V—+14mV |V=+20mV | mV
R, = 500kQ V-+0.85mV| V-+3mV | mV
GBW Gain-Bandwidth Product R, =20kQ, C| =2pF, Av =11 2.1 MHz
PM Phase Margin R, =20kQ, C| =2pF, Av=11 57 °
BW —3dB Bandwidth R =1MQ, C =2pF, Av=1 4.2 MHz
SR Slew Rate R, =1MQ, C| =2pF, Av=1, 2 Vlus
Positive Slew Rate = 1.5V/us
Isc Short-Circuit Output Current Source 1.8 2.6 mA
Sink 1.5 2.2 mA
Is Supply Current (per op amp) No Load 27 43 A
Channel-to-Channel Crosstalk Note 5 -100 dB

V+ =427V, V== 0V, Vo = V+/2; R = 500kQ to V+/2; T,= 25°C, unless otherwise noted. Bold values indicate —40°C< T,< +85°C.

Vos Input Offset Voltage -6 0.1 6 mV
-5 5

Differential Offset Voltage 0.5 mV

Input Offset Voltage Temp Coefficient 6 pv/eC
I Input Bias Current 10 pA
los Input Offset Current 5 pA
Vem Input Voltage Range CMRR > 60dB 1 1.8 \%
CMRR Common-Mode Rejection Ratio 0<Vgy <135V 65 83 dB
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Symbol Parameter Condition Min Typ Max Units
PSRR Power Supply Rejection Ratio Supply voltage change of 2.7V to 3V 60 85 dB
AyoL Large-Signal Voltage Gain R, =5kQ, Vout = 2Vp.p 65 77 dB
R, =100kQ, Vo 1= 2Vpp 80 90 dB
R, =500kQ, Vo1 =2Vpp 90 101 dB
GBW Gain-Bandwidth Product R, =20kQ, C, = 2pF, Av =11 2.3 MHz
PM Phase Margin R, =20kQ, C| =2pF, Av=11 50 °
BW —3 dB Bandwidth R =1MQ, C =2pF, Av=1 4.2 MHz
SR Slew Rate R =1MQ, C =2pF, Av=1 3 V/us
Positive Slew Rate 1.5V/us
Isc Short-Circuit Output Current Source 45 6.3 mA
Sink 45 6.2 mA
I Supply Current (per op amp) No Load 28 45 HA
Channel-to-Channel Crosstalk Note 5 -120 dB
V+= 45V, V== 0V, V= V+/2; R = 500kQ to V+/2; T = 25°C, unless otherwise noted. Bold values indicate —40°C< T,< +85°C.
Vos Input Offset Voltage —6 0.1 6 mv
-5 5
Differential Offset Voltage 0.5 mV
Input Offset Voltage Temp Coefficient 6 uv/eC
I Input Bias Current 10 PA
los Input Offset Current 5 pA
Vem Input Voltage Range (from V-) CMRR > 60dB 35 4.1 \%
CMRR Common-Mode Rejection Ratio 0<Vgy<3.5v, 60 87 dB
PSRR Power Supply Rejection Ratio Supply voltage change from 3V to 5V 60 92 dB
AyoL Large-Signal Voltage Gain R, =5kQ, Vo1 =4.8Vpp 65 73 dB
R, =100kQ, Vo1 =4.8Vpp 80 86 dB
R, =500kQ, V51 =4.8Vpp 89 96 dB
Vout Maximum Output Voltage Swing R, =5kQ V4-50mV | V+-37TmV \
R, = 500kQ V+-3mV | V+-1.3mV \Y,
Vout Minimum Output Voltage Swing R, =5kQ V=+24mV | V=+40mV [ mV
R, = 500kQ V=+0.7mV [ V—+3mV | mV
GBW Gain-Bandwidth Product R, =20kQ, C| =2pF, Av =11 3 MHz
PM Phase Margin 45 °
BW —3 dB Bandwidth R =1MQ, C, =2pF, Av=1 MHz
SR Slew Rate R =1MQ, C =2pF, Av=1 4 Vlus
Positive Slew Rate 1.8V/us
Isc Short-Circuit Output Current Source 17 23 mA
Sink 18 27 mA
Is Supply Current (per op amp) No Load 31 a7 A
Channel-to-Channel Crosstalk Note 5 -120 dB
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. Devices are ESD sensitive. Handling precautions recommended. Human body model, 1.5k in series with 100pF. Pin 4 is ESD sensitive
Note 4. Exceeding the maximum differential input voltage will damage the input stage and degrade performance (in particular, input bias current is
likely to increase.
Note 5. DC signal referenced to input. Refer to Typical Characteristics graphs for AC performance.
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Typical Characteristics

Short Circuit Current
vs. Supply Voltage

Short Circuit Current
vs. Supply Voltage

Output Voltage
vs. Output Current
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Offset Voltage
vs. Temperature Gain Frequency Response Gain Frequency Response
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Functional Characteristics

INPUT
50mV/div

OUTPUT

INPUT OUTPUT INPUT
50mV/div

OUTPUT

50mV/div

50mV/div

50mV/div

50mV/div

Small Signal Response

Ay =1

Vi = +1.35V
C,=1.7pF
R, =1MQ

+

zind

TIME 500ns/div

Small Signal Response

Ay =1

Vi = +1.35V
C, = 50pF
R, =500Q

+

TIME 1us/div

Small Signal Response

TIME 500ns/div

INPUT
50mV/div

INPUT OUTPUT INPUT OUTPUT
50mV/div 50mV/div

OUTPUT

50mV/div

50mV/div

50mV/div

Small Signal Response

TIME 500ns/div

TIME 1ps/div

Small Signal Response

Ay=1

Vi =+2.5V
C, = 1000pF
R, =500Q

+

TIME 500ns/div
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Small Signal Pulse Response

Ay=1
V+ = +1.5V
E 5 V—=-0.5V
2 E C_=1.7pF
Z3 RL = 1MQ
n
=2
23
s
[
=3
O,

TIME 500ns/div
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OUTPUT
500mV/div

OUTPUT
500mV/div

OUTPUT
500mV/div

Large Signal Response

p——————— —— e —

Vi =+1.35V
C =17pF
R.=1MQ

Positive Slew Rate = 1.5V/ius
Negative Slew Rate =2.0V/us

TIME 5ps/div

Large Signal Response

Ay=1 :
Vi =+1.35V.
C,_=50pF

R =500Q

Positivé élew R?é\te =1.5V/us o
Negative Slew Rate =2.8Vipys

TIME 5ps/div

Large Signal Pulse Response

Positivé Slew Riene =1.3V/ps o
Negative Slew Rate = 3.6Vius

TIME 5ps/div

OUTPUT

OUTPUT

OUTPUT

1V/div

1V/div

1V/div

Large Signal Response

Positive Slew Rate = 1.8V/us
Negative Slew Rate = 4.1V/us

TIME 5ps/div

Large Signal Response

Ay=1
Vi =25V
C_=50pF |

_RL=500Q

Positive Slew Rate ='1.8V/jis
Negative Slew|Rate = 4.7V/us

TIME 5ps/div

Large Signal Pulse Response

5F

+2.5V
C, = 1000pF
Re = 500Q

Pbsiti_ve'SIew_Rate = 1.3V[us_
Negative Slew Rate = 3.6V/us

TIME 5ps/div

March 2002

MIC862



MIC862 Micrel

Large Signal Pulse Response

V+
} Ay=1
| V+ = +1.5V
| V-=-05V
I - 3. CL=17pF _ R
I i RL = 1MQ
P V—
. CL
. 1
23 =
S
S
o |
|
I
] 3 :
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} Negative Slew Rate = 2.0V/us
i
TIME 5ps/div
Rail to Rail Operation Rail to Rail Operation
= >
L3 L3
o> oS A «
z§ - zs
=83 Ay =2 =5 '
o Vi =+1.35V 0
C,=2pF C,=2pF

- R =1MQ

OUTPUT
1V/div

OUTPUT
1V/div

TIME 250pus/div TIME 250ps/div

Rail to Rail Operation Rail to Rail Operation

=2
=3 = >
53 5%
zZg z3
rs}
C_=2pF T : d H
PR S 1O N EPUCRIN SN (PPN SN SIS SN B

OUTPUT
1V/div

OUTPUT
2V/idiv

TIME 250us/div TIME 250ps/div

MIC862 10 March 2002



MIC862

Micrel

Applications Information
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 resis-
tance). Surface-mount ceramic capacitors are ideal.

Supply and Loading Resistive Considerations

The MIC862 is intended for single supply applications config-
ured with a grounded load. It is not advisable to operate the
MIC862 under either of the following conditions:

1). A grounded load and split supplies (+/-V)
2). A single supply where the load is terminated above
ground.

Under the above conditions, if the load is less than 20kOhm
and the output swing is greater than 1V(peak), there may be
some instability when the output is sinking current.

Capacitive Load

When driving a large capacitive load, a resistor of 500Q is
recommended to be connected between the op-amp output
and the capacitive load to avoid oscillation.
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Package Information

Ly

.95REF

3.00

2.80

SOT-23-8 (M8)

MICREL INC.

1849 FORTUNE DRIVE SAN JOSE, CA 95131 USA
TEL + 1 (408) 944-0800 Fax + 1 (408) 944-0970 wes http://www.micrel.com

This information is believed to be accurate and reliable, however no responsibility is assumed by Micrel for its use nor for any infringement of patents or
other rights of third parties resulting from its use. No license is granted by implication or otherwise under any patent or patent right of Micrel Inc.
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