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Product Description

The HMCP6001(single), HMCP6002(dual) and HMCP6004(quad) are general purpose, low offset,
high frequency response and micro power operational amplifiers.With an excellent bandwidth of
1MHz, a slew rate of 1V/us, and a quiescent current of 65uA per amplifier at 5V, the
HMCP6001/6002/6004 family can be designed into a wide range of applications.

The HMCP6001/6002/6004 op-amps are designed to provide optimal performance in low voltage
and low power systems. The input common-mode voltage range includes ground,and the maximum

input offset voltage are 4.0mV. These parts provide rail-to-rail output swing into heavy loads. The
HMCP6001/6002/6004 family is specified for single or dual power supplies of +2.0V to+6.0V. All
models are specified over the extended industrial temperature range of -40°C to +125°C .

Features

® General Purpose 1 MHz Amplifiers, Low Cost

® High Slew Rate: 1 V/us

e Low Offset Voltage: 4 mV Maximum

e L ow Power: 65 pA per Amplifier Supply Current
® Unit Gain Stable

e Rail-to-Rail Input and Output

e Operating Power Supply: +2.0 V to +6.0 V

® Operating Temperature Range: -40°C to +125°C
® ESD Rating: HBM — 4kV, CDM — 2kV

Pin Configurations And Pin Description

@
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SOT-353/SOT-23-5L MSOP-8

PIN 1
SOP-14

Applications

e Smoke/Gas/Environment Sensors

e Audio Outputs

e Battery and Power Supply Control

® Portable Equipments and Mobile Devices
® Active Filters

® Sensor Interfaces

® Battery-Powered Instrumentation

® Medical instrumentation
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Figure 1. Pin Assignment Diagram

Symbol Description

-IN Inverting input of the ampilifier.

+IN Non-inverting input of the amplifier.
+Vg Positive (highest) power supply.
-Vg Negative (lowest) power supply.
ouT Amplifier output.

NC No internal connection.

Absolute Maximum Ratings

Supply Voltage, +Vs 10 -Vs ..cccciveiieiieiie e 7V ESD Susceptibility

Input Common Mode Voltage Range HBM (WDJBB3L/2) ....ccuvviireiirie e 8000V
.................................................... (-Vs) - 0.5V to (+Vs) + 0.5V HBM (WDJ8633) ........ccceeeiiiiiciciccecee .. 4000V
Storage Temperature Range ...............cc.ee.ee. -65°C t0 +150°C MM 400V
Junction TEMPETAtUre .........eeevveeeceieecieeeeiee e +160°C  CDM oot 2000V
Lead Temperature (Soldering 10sec)........................ +260°C

Recommennded Operating Conditions
Operating Temperature Range.............c....... -40°C to +125°C
Note: Stress greater than those listed under Absolute Maximum Ratings may cause permanent damage to the device. This is a

stress rating only and functional operation of the device at these or any other conditions outside those indicated in the operational
sections of this specification are not implied. Exposure to absolute maximum rating conditions for extended periods may affect
reliability.

Ordering Information

Type Number Package Name Package Quantity

HMCP6001T-I/OT SOT-23-5L Tape and Reel, 3 000
HMCP6001T-I/LT SO-70-5L Tape and Reel, 3 000
HMCP6002T-I/SN SOP-8 Tape and Reel, 3 000
HMCP6002T-I/MS MSOP-8 Tape and Reel, 3 000
HMCP6004T-I/SL SOP-14 Tape and Reel, 3 000
HMCP6004T-1/ST TSSOP-14 Tape and Reel, 3 000
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Quiescent Current as a function of Temperature.
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Small Signal Step Response.






The bigger the Riso resistor value, the more stable Vour will be. However, if there is a resistive load R in parallel with the
capacitive load, a voltage divider (proportional to Riso/RL) is formed, this will result in a gain error.

The circuit in Figure 3 is an improvement to the one in Figure 2. Rr provides the DC accuracy by feed-forward the Viy to R.. Cr
and Riso serve to counteract the loss of phase margin by feeding the high frequency component of the output signal back to the
amplifier’s inverting input, thereby preserving the phase margin in the overall feedback loop. Capacitive drive can be increased
by increasing the value of Cr. This in turn will slow down the pulse response.
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Figure 3. Indirectly Driving a Capacitive Load with DC Accuracy

Instrumentation Amplifier

The triple HMCP600X family can be used to build a three-op-amp instrumentation amplifier as shown in Figure 6. The
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Figure 6. Instrument Amplifier
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Al—
A
Dimensions Dimensions
Symbal In Millimeters In Inches
MIN MAX MIN MAX
A 1.050 1.250 0.041 0.045
A1 D.coo 0.100 0.000 0.004
A2 1.050 1.150 0.041 0.045
b 0.300 0.500 0.012 0.020
c D.100 0.200 0.004 0.008
D 2.820 3.020 0.111 0.11%
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o a
&1 Dimensions Dimensions
e Symbol | In Millimeters | InInches
4 ! 1 . Min Max Min Max
’___-I :F T \'ﬁ\
i — A 0.900 | 1.100 | 0.035 | 0.043
I
! _ W A1 0.000 | 0.100 | 0.000 | 0.004
H——_—_——_———— T L
| ‘ A2 0.900 | 1.000 | 0.035 | 0.039
I
] - b 0.150 | 0.350 | 0.006 | 0.014
= v = =
5 c 0.080 | 0.150 | 0.003 | 0.006
S LB + 0.20
Fl c D 2.000 | 2.200 | 0.079 | 0.087
q —] -
— = = E 1.150 | 1.350 | 0.045 | 0.053
/ | o 41 E1 2.150 | 2.450 | 0.085 | 0.096
T ] e 0.650TYP 0.026TYP
el 1.200 | 1.400 | 0.047 | 0.055
L 0.525REF 0.021REF
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RECOMMENDED LAND PATTERN (Unit: mm)
L1 [
S— Ri~_ | —‘_ "
DA R " =
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A1 q4= L2~
Dimensions In Millimeters Dimensions In Inches
Symbol
MIN MOD MAX MIN MOD MAX
A 1.35 1.75 0.053 0.069
Al 0.10 025 0.004 0.010
A2 1.25 1.65 0.049 0.065
A3 0.55 075 0.022 0.030
b 0.36 0.49 0.014 0.019
D 853 873 0.336 0.344
E 580 6.20 0.228 0.244
E1 3.80 4.00 0.150 0.157
1.27 BSC 0.050 BSC
0.45 0.80 0.018 0.032
L1 1.04 REF 0.040 REF
L2 025 BSC 0.01 BSC
R 0.07 0.003
R1 0.07 0.003
h 0.30 0.50 0.012 0.020
a° a8 0° a8
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