
 
 RE46C803 Carbon Monoxide Detector Companion IC

Features

• Low Quiescent Current
• Operation from 3V
• 1.8V Regulated Voltage for CO Detection
• 3.3V Regulated Voltage for Microcontroller Operation in Boost Mode
• 9V Boost Converter
• Horn Driver
• LED Driver
• Internal Operational Amplifier

– Rail-to-Rail Input and Output
– 10 KHz Gain Bandwidth Product
– Unity Gain Stable

Description

The RE46C803 is a low-voltage, low-power CMOS carbon monoxide detector companion IC. The
RE46C803 provides all of the analog, interface, and power regulation functions for a microcontroller-
based CO or toxic gas detector. It is intended for use in 3V battery applications. It features a boost
converter and horn driver circuit suitable for driving a piezoelectric horn, a 3.3V regulator for
microcontroller voltage regulation, an LED driver and an operational amplifier.
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Package Type
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Typical Applications
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1. Electrical Characteristics

1.1 Absolute Maximum Ratings
VDD 5V

VO, LX, LED 15V

INP, INN Input Voltage Range –0.3 to VDD + 0.3V

CEN VIN2 = –0.3 to VO + 0.3V

FEED Input Voltage Range VINFD = –10 to +22V

LEDEN, HRNEN Input Voltage Range –0.3V to 7V

Input Current Except FEED IIN = 10 mA

Output Current VREF IREF = 20 mA

Output Current OPOUT IOPO = 20 mA

Sink Current ILED ILED = 50 mA

Output Current IHS, IHB IHS = IHB = 75 mA

Source Current IREG1 IREG1 = 50 mA

Source Current IREG2 IREG2 = 30 mA

Operating Temperature TA = –10 to +60℃
Storage Temperature TSTG = –55 to +125℃
Maximum Junction Temperature TJ = +150℃

Note:  Stresses beyond 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 beyond those indicated in the operational sections of this specification are not implied.
Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

Table 1-1. DC Characteristics
Electrical Specifications: Unless otherwise specified, all parameters apply at
–10°C ≤ TA ≤ +60°C, VDD = 3V, VO = 10V, VSS = 0V, Creg1 = 1 µF, Creg2 = 10 µF, Cvo = 10 µF, (Note 1)
(Note 2) (Note 3)

Parameters Sym. Test
Pin

Min. Typ. Max. Units Conditions

Supply
Voltage

VDD 6 2 — 3.6 V Operating

Standby
Supply
Current

IDDSTBY 6 — 2.2 3.5 µA CEN = VSS ,Inputs low; No
loads, Boost Regulator not
running

Standby IVO IVOSTBY 12 — — 100 nA CEN = VSS ,Inputs low; No
loads, Boost Regulator not
running
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Parameters Sym. Test
Pin

Min. Typ. Max. Units Conditions

Quiescent
IDD

IDDQ 6 — 33 52 µA CEN = VDD, Inputs low, No
loads, LX = 0.5V

Quiescent
IVO

IVOQ 12 — — 69 µA CEN = VDD, Inputs low, No
loads, LX = 0.5V

Input
Leakage
Low

IIL 1, 7, 8,
20

— — –100 nA INP, LEDEN, CEN, HRNEN
Inputs Vin = VSS

IILOP 2 — — –200 pA INN input, Vin = VSS

IILF 17 — -15 –50 µA FEED = -10V, VO = 14V

Input
Leakage
High

IIH 1, 7, 8,
20

— — 100 nA INP,LEDEN, CEN, HRNEN
Inputs, VDD = 3.6V,
Vin = 3.6V

IIHOP 2 — — 200 pA INN input, VDD = 3.6V,
Vin = 3.6V

IIHF 17 — 20 50 µA FEED = +22V, VO = 14V

Output Off
Leakage
High

IIHOZ 10, 15 — — 1 µA LEDEN = VSS,
CEN = VSS,
VO = LED = LX = 14V

Input
Voltage Low

VIL1 7, 8, 20 — — 1 V LEDEN, CEN, HRNEN
Inputs

VILF 17 — — 3 V FEED Input

Input
Voltage High

VIH1 7, 8, 20 VDD -
0.7

— — V LEDEN, CEN, HRNEN
Inputs

VIHF 17 7 — — V FEED Input

Output
Voltage Low

VOL1 18, 19 — 0.3 0.5 V HS or HB, Iout = 16 mA,
CEN = VSS,
HRNEN = VSS

VOL2 10 — 0.3 0.5 V LED, Iout = 10 mA,
CEN = VDD,
LEDEN = VDD

Boost
Output
Voltage

VOH 18, 19 9.5 9.7 — V HS or HB, Iout = -16 mA,
CEN = VDD,
HRNEN = VDD

Output
Voltage High

VVO 12 8.2 9 9.8 V CEN = VDD, Iout = 10 mA,
Boost Regulator running

Boost
Efficiency

VEFF — — 85 — % CEN=VDD Iout=10mA

VREG
Voltage

VREG1 11 3.2 3.3 3.4 V Iout < 10 mA, CEN = VDD

VREG2 5 1.76 1.8 1.84 V Iout < 5 mA
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Parameters Sym. Test
Pin

Min. Typ. Max. Units Conditions

VREG Load
Regulation

VREGLD1 11 — 15 25 mV Iout = 0 to 20 mA,
CEN = VDD

VREGLD2 5 — 20 40 mV Iout = 0 to 5 mA

Dropout
Voltage

VDO 5 0.15 — — V Iout = 5 mA

Reference
Voltage

VREF 3 — 300 — mV Operating

Operational amplifier

Input Offset
Voltage

VOS 1, 2, 4 –3 — 3 mV VCM = 0.3V

Input Offset
Voltage

VOS2 1, 2, 4 –1 — 1 mV TA = +25°C, VCM = 0.3V

Common-
Mode
Rejection
Range

VCMR 1, 2, 4 VSS — VREG2 V

Common-
Mode
Rejection
Ratio

CMRR 1, 2, 4 — 86 — dB VCM = 0V to VREG2

DC Open-
Loop Gain
(large signal)

AOL 1, 2, 4 — 115 — dB RL = 50 kΩ, VREG2 = 1.8V,
VCM = 0.3V, VOUT = 0.3V to
VREG2 –0.3V

Maximum
Output
Voltage
Swing

VOLOP,
VOHOP

4 VSS
+ 10

— VREG2
– 10

mV RL = 50 kΩ, 0.5V input
overdrive

Output Short
Circuit
Current

ISC 4 — 20 — mA

Note: 
1. Wherever a specific VO value is listed under test conditions, the VO is forced externally with the

inductor disconnected and the Boost converter is NOT running.
2. Typical values are for design information only
3. The limits shown are 100% tested at +25°C only. Test limits are guard-banded based on

temperature characterization to warrant compliance at temperature extremes.

Table 1-2. AC Characteristics
Electrical Specifications: Unless otherwise specified, all parameters apply at
–10°C ≤ TA ≤ +60°C, VDD = 3V, VO = 10V, VSS = 0V, Creg1 = 1 µF, Creg2 = 10 µF, Cvo = 10 µF, (Note 1) 
(Note 2) (Note 3)

 

© 2017 Microchip Technology Inc.  Datasheet DS20005837A-page 8



Parameters Sym. Test Pin Min. Typ. Max. Units Conditions

Operational Amplifier AC Response

Gain
Bandwidth
Product

GBWP 1, 2, 4 — 10 — kHz

Slew Rate SR 1, 2, 4 — 3 — V/ms

Phase
margin

PM 1, 2, 4 — 65 — ° G = +1V/V

Operational Amplifier Noise

Input
Voltage
Noise

Eni 1, 2 — 5 — μVP - P f = 0.1 Hz to
10 KHz

Input
Voltage
Noise
Density

eni 1, 2 — 170 — nV/√Hz f = 1 KHz

Input
Current
Noise
Density

ini 1, 2 — 0.6 — fA/√Hz f = 1 KHz

Note: 
1. Wherever a specific VO value is listed under test conditions, the VO is forced externally with the

inductor disconnected and the Boost converter is NOT running.
2. Typical values are for design information only.
3. The limits shown are 100% tested at +25°C only. Test limits are guard-banded based on

temperature characterization to warrant compliance at temperature extremes.

Table 1-3. Thermal Specifications

Parameters Sym. Min. Typ. Max. Units Test Conditions

Temperature Ranges

Operating Temperature Range TA -10 — +60 °C

Storage Temperature Range TSTG -55 — +125 °C

Thermal Package Resistances

Thermal Resistance, 20L-SSOP θJA — 87 — °C/W
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2. Pin Description
The description of the pins are listed in Table 2-1

Table 2-1. Pin Function Table

RE46C803 Pin Name Description

SSOP

1 INP Noninverting input of the operational amplifier.

2 INN Inverting input of the operational amplifier.

3 VREF Voltage reference for CO biasing and detection circuitry.

4 OPOUT Output of the operational amplifier.

5 VREG2 Regulated output voltage. Nominal output is 1.8V.

6 VDD Connect to a 3V battery through this pin.

7 LEDEN Logic input used to enable the LED driver.

8 CEN Connect to the microcontroller to start the boost mode.

9 TEST Connect to VSS

10 LED Open drain NMOS output used to drive a visible LED.

11 VREG1 Regulated output voltage. Nominal output is 3.3V.

12 VO Regulated output voltage. Nominal output is 9.0V.

13 NC Not Connected

14 NC Not Connected

15 LX Open drain NMOS output used to drive the boost converter inductor.
The inductor should be connected from this pin to the positive supply
through a low resistance path.

16 VSS Connect to the negative supply voltage.

17 FEED Usually connected to the feedback electrode of the piezoelectric horn
through a resistor. If not used, this pin must be connected to VSS.

18 HS HS is a complementary output to HB and connects to the ceramic
electrode (M) of the piezoelectric transducer.

19 HB This pin is connected to the metal electrode (G) of a piezoelectric
transducer.

20 HRNEN Logic input to control the operation of the horn driver.
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3. Device Description

3.1 Introduction
The RE46C803 provides the necessary analog functions to build a microcontroller-based CO or toxic gas
detector. This includes an operational amplifier and a reference voltage for the electrochemical sensor, a
1.8V regulator that powers the CO detection circuitry or other circuitry such as a thermal sensor, a 3.3V
voltage regulator for the microcontroller in alarm, a LED driver, a horn driver and a 9V boost regulator.
The RE46C803 provides a simple means for the microcontroller to control the operation of the CO
detector and provides the necessary signaling functions during an alarm condition.

3.2 CO Sensor Circuit
The RE46C803 provides a low offset operational amplifier and a voltage reference (VREF) for a two
terminal CO or toxic gas sensor. The unity gain stable operational amplifier is powered by the internal
regulator VREG2. The operational amplifier provides rail-to-rail inputs and output. The operational
amplifier output is monitored by the microcontroller to determine the CO concentration. This uncommitted
operational amplifier can be used for other purposes, such as temperature sensing.

3.3 Power Control System
RE46C803 is intended to operate in a 3V battery condition. In standby mode, RE46C803 is powered by
the 3V battery through the VDD pin. The voltage on VDD powers the 1.8V voltage regulator VREG2. The
1.8V voltage regulator, in turn, powers the low offset operational amplifier, the reference voltage VREF
circuit for CO detection, and other circuits, such as external temperature sensing. In standby mode the
boost regulator and the 3.3V voltage regulator is disabled. This keeps the power consumption of
RE46C803 to a minimum.

The boost mode is initiated by the microcontroller through the CEN pin. The microcontroller first drives the
CEN pin to a high level. This enables the boost regulator and the 3.3V regulator. The microcontroller then
drives either HRNEN or LEDEN to a high level. HRNEN asserted high starts sounding the horn alarm.
LEDEN asserted high provides load current in battery test or acts as an alarm indicator.

3.4 Boost Regulator
The boost regulator is a fixed off-time boost converter with peak current limiting. The boost regulator is
disabled in standby mode and enabled in boost mode. In boost operation, the peak current is nominally
0.8A. The boost regulator provides a nominal 9V on the VO pin. In normal operation, the boost regulator
can only be enabled with CEN asserted high. This feature allows VO to reach high boost level before
enabling LEDEN or HRNEN.

3.5 Voltage Regulators
There are two voltage regulators in RE46C803.

The low-dropout, low-current 1.8V voltage regulator provides a nominal 1.8V output at the VREG2 pin.
The regulator nominal quiescent current is 1 µA. Internally, the 1.8V regulator provides power to the
essential CO detection circuit, the low offset operational amplifier and the reference voltage VREF.
Externally, the 1.8V regulator can be used as a reference to the microcontroller, or as the supply for circuit
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such as for temperature sensing. The 1.8V regulator will source current up to 5 mA, but the current
sinking capability is typically under 1 µA. The 1.8V regulator is always active and is powered by the
battery through the VDD pin.

The 3.3V voltage regulator is only enabled in boost mode with CEN asserted high. It provides a nominal
3.3 V output at the VREG1 pin. The 3.3V regulator can be used to power the microcontroller in boost
mode. When enabled, this regulator will source current up to 20 mA, but the current sinking capability is
typically under 1 µA. The 3.3V voltage regulator is powered from the VO pin.

3.6 LED Driver
The LED drive circuit provides power to an LED which can be used as a visual indicator by the system.
The LED drive circuit can also be used as part of a battery check function. The CEN must be driven high
before enabling LED driver. When LEDEN is asserted high The LED will load the VO output and the
microcontroller can monitor the battery operation under load. The load current is set by the resistor in
series with the LED.

3.7 Horn Driver
The horn driver drives a standard three terminal piezo horn connected to the pins HB, HS, and FEED.
The alarm is sounded by having the microcontroller drive HRNEN pin with required horn modulation
pattern. The horn operation requiresRE46C803 operate in boost mode. CEN must be driven high before
enabling horn driver. This insures there is adequate horn drive capability to achieve the necessary sound
pressure levels. The horn will begin to sound before the boost regulator reaches the high boost level.
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4. Application Notes

4.1 Boost Regulator
The boost regulator in High-Boost mode (nominal VO = 9V) can draw current pulses of greater than 1A
and is, therefore, very sensitive to series resistance. Critical components of this resistance are: the
inductor DC resistance, the internal resistance of the battery and the resistance in the connections from
the inductor to the battery, from the inductor to the LX pin, from the inductor through the boost capacitor,
and from the VSS pin to the battery. In order to function properly under full load at VDD = 2V, the total of
the inductor and interconnect resistances should not exceed 0.3Ω. The internal battery resistance should
be no more than 0.5Ω and a low ESR capacitor of 10 μF or more should be connected in parallel with the
battery to average the current draw over the boost regulator switching cycle. The Schottky diode and
inductor should be specified with a maximum operating current of 1.2A or higher. The boost capacitor
should have a low ESR.
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5. Packaging Information

5.1 Marking Information
20-Lead SSOP Example

RE46C803
V/SS^^

1728256

Legend:

XX...X Customer-specific information

Y Year code (last digit of calendar year)

YY Year code (last 2 digits of calendar year)

WW Week code (week of January 1 is week ‘01’)

NNN Alphanumeric traceability code



e3 JEDEC® designator for Matte Tin (Sn)

* This package is RoHS compliant. The JEDEC designator ( 



e3) can be found on the outer
packaging for this package.

Note:  In the event the full Microchip part number cannot be marked on one line, it will be carried over to
the next line, thus limiting the number of available characters for customer-specific information.
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DS00049AR-page 114 © 2007 Microchip Technology Inc.

M
Packaging Diagrams and Parameters

20-Lead Plastic Shrink Small Outline (SS) – 5.30 mm Body [SSOP] 

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.20 mm per side.
3. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Note: For the most current package drawings, please see the Microchip Packaging Specification located at 
http://www.microchip.com/packaging

Units MILLIMETERS
Dimension Limits MIN NOM MAX

Number of Pins N 20
Pitch e 0.65 BSC
Overall Height A – – 2.00
Molded Package Thickness A2 1.65 1.75 1.85
Standoff A1 0.05 – –
Overall Width E 7.40 7.80 8.20
Molded Package Width E1 5.00 5.30 5.60
Overall Length D 6.90 7.20 7.50
Foot Length L 0.55 0.75 0.95
Footprint L1 1.25 REF
Lead Thickness c 0.09 – 0.25
Foot Angle φ 0° 4° 8°
Lead Width b 0.22 – 0.38

φ

LL1

A2
c

e
b

A1

A

1 2

NOTE 1

E1

E

D

N

Microchip Technology Drawing C04-072B
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RECOMMENDED LAND PATTERN

Microchip Technology Drawing No. C04-2072B

20-Lead Plastic Shrink Small Outline (SS) - 5.30 mm Body [SSOP]

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Note:

c

G

E

X1

Y1

SILK SCREEN

Dimension Limits
Units

CContact Pad Spacing
Contact Pitch

MILLIMETERS

0.65 BSC
MIN

E
MAX

7.20

Contact Pad Length (X20)
Contact Pad Width (X20)

Y1
X1

1.75
0.45

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M

GDistance Between Pads 0.20

NOM

0.450.65
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6. Revision History

Revision A (August 2017)
Original Release of this Document.
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The Microchip Web Site

Microchip provides online support via our web site at http://www.microchip.com/. This web site is used as
a means to make files and information easily available to customers. Accessible by using your favorite
Internet browser, the web site contains the following information:

• Product Support – Data sheets and errata, application notes and sample programs, design
resources, user’s guides and hardware support documents, latest software releases and archived
software

• General Technical Support – Frequently Asked Questions (FAQ), technical support requests,
online discussion groups, Microchip consultant program member listing

• Business of Microchip – Product selector and ordering guides, latest Microchip press releases,
listing of seminars and events, listings of Microchip sales offices, distributors and factory
representatives

Customer Change Notification Service

Microchip’s customer notification service helps keep customers current on Microchip products.
Subscribers will receive e-mail notification whenever there are changes, updates, revisions or errata
related to a specified product family or development tool of interest.

To register, access the Microchip web site at http://www.microchip.com/. Under “Support”, click on
“Customer Change Notification” and follow the registration instructions.

Customer Support

Users of Microchip products can receive assistance through several channels:

• Distributor or Representative
• Local Sales Office
• Field Application Engineer (FAE)
• Technical Support

Customers should contact their distributor, representative or Field Application Engineer (FAE) for support.
Local sales offices are also available to help customers. A listing of sales offices and locations is included
in the back of this document.

Technical support is available through the web site at: http://www.microchip.com/support
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Product Identification System

To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office.

Device: RE46C803SS20: CMOS Carbon Monoxide Detector Companion

Tape & Reel Option: Blank = Tube

T = Tape & Reel

Package SS = Package Plastic Shrink Small
Outline

Number of pins 20

Examples:
• RE46C803SS20: 20-pin SSOP package
• RE46C803SS20T: Tape and Reel, 20-pin SSOP package

Note: 
1. Tape and Reel identifier only appears in the catalog part number description. This identifier is used

for ordering purposes and is not printed on the device package. Check with your Microchip Sales
Office for package availability with the Tape and Reel option.

2. Small form-factor packaging options may be available. Please check http://www.microchip.com/
packaging for small-form factor package availability, or contact your local Sales Office.

Microchip Devices Code Protection Feature

Note the following details of the code protection feature on Microchip devices:

• Microchip products meet the specification contained in their particular Microchip Data Sheet.
• Microchip believes that its family of products is one of the most secure families of its kind on the

market today, when used in the intended manner and under normal conditions.
• There are dishonest and possibly illegal methods used to breach the code protection feature. All of

these methods, to our knowledge, require using the Microchip products in a manner outside the
operating specifications contained in Microchip’s Data Sheets. Most likely, the person doing so is
engaged in theft of intellectual property.

• Microchip is willing to work with the customer who is concerned about the integrity of their code.
• Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their

code. Code protection does not mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the
code protection features of our products. Attempts to break Microchip’s code protection feature may be a
violation of the Digital Millennium Copyright Act. If such acts allow unauthorized access to your software
or other copyrighted work, you may have a right to sue for relief under that Act.
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Legal Notice

Information contained in this publication regarding device applications and the like is provided only for
your convenience and may be superseded by updates. It is your responsibility to ensure that your
application meets with your specifications. MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED, WRITTEN OR ORAL, STATUTORY
OR OTHERWISE, RELATED TO THE INFORMATION, INCLUDING BUT NOT LIMITED TO ITS
CONDITION, QUALITY, PERFORMANCE, MERCHANTABILITY OR FITNESS FOR PURPOSE.
Microchip disclaims all liability arising from this information and its use. Use of Microchip devices in life
support and/or safety applications is entirely at the buyer’s risk, and the buyer agrees to defend,
indemnify and hold harmless Microchip from any and all damages, claims, suits, or expenses resulting
from such use. No licenses are conveyed, implicitly or otherwise, under any Microchip intellectual
property rights unless otherwise stated.

Trademarks

The Microchip name and logo, the Microchip logo, AnyRate, AVR, AVR logo, AVR Freaks, BeaconThings,
BitCloud, CryptoMemory, CryptoRF, dsPIC, FlashFlex, flexPWR, Heldo, JukeBlox, KeeLoq, KeeLoq logo,
Kleer, LANCheck, LINK MD, maXStylus, maXTouch, MediaLB, megaAVR, MOST, MOST logo, MPLAB,
OptoLyzer, PIC, picoPower, PICSTART, PIC32 logo, Prochip Designer, QTouch, RightTouch, SAM-BA,
SpyNIC, SST, SST Logo, SuperFlash, tinyAVR, UNI/O, and XMEGA are registered trademarks of
Microchip Technology Incorporated in the U.S.A. and other countries.

ClockWorks, The Embedded Control Solutions Company, EtherSynch, Hyper Speed Control, HyperLight
Load, IntelliMOS, mTouch, Precision Edge, and Quiet-Wire are registered trademarks of Microchip
Technology Incorporated in the U.S.A.

Adjacent Key Suppression, AKS, Analog-for-the-Digital Age, Any Capacitor, AnyIn, AnyOut, BodyCom,
chipKIT, chipKIT logo, CodeGuard, CryptoAuthentication, CryptoCompanion, CryptoController,
dsPICDEM, dsPICDEM.net, Dynamic Average Matching, DAM, ECAN, EtherGREEN, In-Circuit Serial
Programming, ICSP, Inter-Chip Connectivity, JitterBlocker, KleerNet, KleerNet logo, Mindi, MiWi,
motorBench, MPASM, MPF, MPLAB Certified logo, MPLIB, MPLINK, MultiTRAK, NetDetach, Omniscient
Code Generation, PICDEM, PICDEM.net, PICkit, PICtail, PureSilicon, QMatrix, RightTouch logo, REAL
ICE, Ripple Blocker, SAM-ICE, Serial Quad I/O, SMART-I.S., SQI, SuperSwitcher, SuperSwitcher II, Total
Endurance, TSHARC, USBCheck, VariSense, ViewSpan, WiperLock, Wireless DNA, and ZENA are
trademarks of Microchip Technology Incorporated in the U.S.A. and other countries.

SQTP is a service mark of Microchip Technology Incorporated in the U.S.A.
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Quality Management System Certified by DNV

ISO/TS 16949
Microchip received ISO/TS-16949:2009 certification for its worldwide headquarters, design and wafer
fabrication facilities in Chandler and Tempe, Arizona; Gresham, Oregon and design centers in California
and India. The Company’s quality system processes and procedures are for its PIC® MCUs and dsPIC®

DSCs, KEELOQ® code hopping devices, Serial EEPROMs, microperipherals, nonvolatile memory and
analog products. In addition, Microchip’s quality system for the design and manufacture of development
systems is ISO 9001:2000 certified.
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