MICROCHIP

RE46C202

9V Programmable Photoelectric Smoke Detector ASIC

Features

* 6.5-12V Operation
* Low Quiescent Current

* Programmable Internal Infrared Emitter Diode
(IRED) Current

* Programmable Standby Alarm Level

* Programmable Hush® Alarm Level

* Programmable Hysteresis Alarm Level

* Programmable Chamber Test Alarm Level

* Programmable Low-battery Test

* Programmable Low-battery Hush

* Programmable Horn Pattern

* Horn Synchronization

* 10-year End-of-Life Indication

+ Differentiated Chamber Fail and Low-battery
Warnings

* Local Alarm Memory

* Interconnect up to 40 Detectors

+ |/O Filter and Charge Dump

* Smart I/O for CO alarm Option

* 9-Minute or 80-Second Hush Timer

« Smart Hush™ Option

» Automatic Alarm Locate for Interconnected Units

Description

The RE46C202 is a next generation low-power CMOS
photoelectric-type smoke detector IC. With minimal
external components, this circuit will provide all the
required features for a photoelectric-type smoke
detector.

The design incorporates a gain selectable photo
amplifier for use with an infrared emitter/detector pair.

An on-chip oscillator strobes power to the smoke
detection circuitry for 5 ms every 10 seconds to keep
standby current to a minimum.

A check for a low-battery condition is performed every
80 seconds, and chamber test is performed once every
320 seconds when in standby. The temporal horn
pattern supports the NFPA 72 emergency evacuation
signal.

An interconnect pin allows multiple detectors to be
connected such that when one unit alarms, all units will
sound. A charge dump feature will quickly discharge
the interconnect line when exiting a local alarm. The
interconnect input is also digitally filtered.

An internal 9-minute or 80-second timer is used for a
Hush operation.

A local alarm memory feature allows the user to
determine if the unit has previously entered a local
alarm condition.

Package Type
RE46C202
soIC
IRP[|1 14 ] TEST
IRN[|2 13| ] TEST2
Vppl 3 12 ] 10
TESTOUT] | 4 11 ] GLED
IRED []5 10[] RLED
Vgs []6 9] FEED
HB[ |7 8[ ] HS
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RE46C202

Functional Block Diagram
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Typical Application
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Note 1: R5, R6 and C5 are typical values and may be adjusted to maximize sound pressure.

2: Itis recommended that C1 be located as close as possible to the device power pins.
3: No internal reverse battery protection. External reverse battery protection (for example: D1) circuitry required.
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RE46C202

1.0 ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratingst

RV s TR T O T OO T OO PP U PP PP URROUPTUSUTRN 12.5V
Voltage Range Except FEED, I/O, IRP, IRN ......cooiiiiiiiiiiece e V|y =-0.3V to Vpp + 0.3V
FEED Input Voltage RanNge ............cccciiiiiiiiiiiiccci e ViNFD = -10V to 22V
1/O INPUt VOIEGE RANGE ... ..ciiiiiiiiiiet ettt sre e es Vo4 =-0.3V to 15V
IRP/IRN INput VORAGE RANGE ...ttt e ViniRD = -0.3V to 5.5V
Input Current EXCept FEED ... e Iin=10 mA
StOrage TEMPEIATUIE ........ooiiiiiieeii ettt sttt e eb e st e e ene s Ts1g =-55°C to +125°C
Maximum JUNCtion TEMPEIAtUIE ...........ccoii e e e s T,=+150°C
L I =S ST PSTRTR 150V
Note: tNotice: Stresses above 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 con-
ditions above those indicated in the operation listings of this specification is not implied. Exposure to max-
imum rating conditions for extended periods may affect device reliability.
DC ELECTRICAL CHARACTERISTICS
DC Electrical Characteristics: Unless otherwise indicated, all parameters apply at Tp =-10°C to +60°C, Vpp = 9V,
Vgg = 0V (Note 1)
Parameter Symbol Tfiit Min. Typ. Max. Units Conditions
Supply Voltage Vb 3 6.5 — 12 \Y Operating
Supply Current Iop 3 — 0.9 1.5 pA | Standby
Input Leakage Linop 1 -200 — 200 pA |IRP =5V orVgg
2 -200 — 200 pA |IRN=5VorVgg
lhFD1 9 — 20 50 WA | FEED =22V
liLFD1 9 -50 -15 — WA | FEED =-10V
Input Voltage Low VL1 9 — — 27 \Y FEED
VL2 12 — — 1 \Y No local alarm,
I/O as an input
ViLs 13,14 — — 34 \Y TEST or TEST2
Input Voltage High ViH1 9 6.2 — — \Y FEED, Vgg7=9V
ViH2 12 3.0 — — \Y No local alarm,
I/O as an input
ViLs 13,14 5.6 — — \Y TEST or TEST2
Input Pull Down IpD1 13,14 20 50 80 MA  |VIN= VDD
Current
Output Voltage High VoH1 7,8 5.5 — — \Y loq=-16 mA, Vpp = 6.5V
Output Voltage Low Vor1 7,8 — — 1 \Y loL =16 mA, Vpp = 6.5V
Vor2 10,11 — — 0.6 \Y lo. =10 mA, Vpp = 6.5V
Output Off Leakage liloHz 10,11 — — 1 MA | Outputs Off, Viy = Vpp
High

Note 1: Production tested at room temperature with temperature guard-banded limits.
2: Not production tested.
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RE46C202

DC ELECTRICAL CHARACTERISTICS (CONTINUED)

DC Electrical Characteristics: Unless otherwise indicated, all parameters apply at Tp =-10°C to +60°C, Vpp = 9V,
VSS =0V (Note 1)

Parameter Symbol Tfiit Min. Typ. Max. Units Conditions
Output Current lioL 12 20 50 80 MA  |ViN= VoD
||o|_2 12 —_— —_— 150 |JA V|N =15V
I|OH1 12 -4 —_ -16 mA Alarm, VIO =4V or V|O= ov
lloomp 12 5 — — mA | At Conclusion of Local
Alarm or Test, V|g =1V
I|RED50 5 45 50 55 mA IRED on, V|RED = 15V,
(50 mA option selected;
Tp=+27°C)
I|RED100 5 90 100 110 mA IRED on, V|RED = 15V,
(100 mA option selected;
Tp=+27°C)
llRED150 5 135 150 165 mA | IRED on, V|ggp = 1.5V,
(150 mA option selected,
Tp=+27°C
I|RED200 5 180 200 220 mA IRED on, V|RED = 15V,
(200 mA option selected,
Tp=+27°C)
IRED Temperature TcIrRED 5 — 0.5 — %/°C | IRED Output Current
Coefficient Note 2
Low-battery Alarm Vg 3 6.75 6.9 7.05 \Y 6.9V setting
Voltage 7.05 7.2 7.35 V  [7.2V setting
7.35 7.5 7.65 \% 7.5V setting
7.65 7.8 7.95 \Y 7.8V setting

Note 1: Production tested at room temperature with temperature guard-banded limits.
2: Not production tested.

AC ELECTRICAL CHARACTERISTICS

AC Electrical Characteristics: Unless otherwise indicated, all parameters apply at Ty =-10°C to +60°C, Vpp = 9V,
VSS =0V.

Parameter ‘ Symbol ‘ Test Pin ‘ Min. ‘ Typ. ‘ Max. ‘ Units | Conditions
Time Base
Oscillator Period Trosc — 593 625 657 us Operating Note 2
Oscillator Pulse Tew — 296 312 329 us Operating
Width
Oscillator Tolerance TroL — -5% 0 5% % Operating
Clock Period TecLk — 9.5 10 10.5 ms Operating

Note 1: Typical values are for design information and not verified.
2: TPOSC is 100% production tested. All other timing is verified by functional testing.
See timing diagram for CO alarm horn pattern.
See timing diagram for temporal and continuous horn pattern.
See timing diagram for horn synchronization and AAL.

@ a9h®

These conditions apply to alarm memory operation.
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RE46C202

AC ELECTRICAL CHARACTERISTICS (CONTINUED)

AC Electrical Characteristics: Unless otherwise indicated, all parameters apply at Ty =-10°C to +60°C, Vpp = 9V,
VSS =0V.

Parameter ‘ Symbol ‘ Test Pin ‘ Min. ‘ Typ. ‘ Max. ‘ Units | Conditions
RLED Indicator
LED On Time Ton1 10 9.5 10 10.5 ms Operating, LBSEL =0
Ton2 10 2.37 25 2.63 ms Operating, LBSEL = 1
LED Off Time TLoF1 10 304 320 336 s Standby, No Alarm
TLor2 10 0.94 0.99 1.04 s Local Alarm Condition
TLoF3 10 9.5 10 10.5 s Timer Mode, No Local Alarm
LED Period TrLEDO 10 LED IS NOT ON Remote Alarm Only
TpLED1 10 304 320 336 ] Standby, No Alarm
TpLED2 10 0.95 1 1.05 s Local Alarm Condition
TrLED3 10 9.5 10 10.5 s Hush Mode, No Local Alarm
GLED Indicator
Sink Driver On Time Tona 11 237 250 263 ms Operating
Sink Driver Off Time | TorLep1 11 712 750 788 ms Sink Driver Pulse Train (3x) Off
Time Note 6
TorLED2 1 35.8 37.8 39.6 ] Sink Driver Off Time Between
Pulse Train (3x) Note 6
T oFa 1 237 250 263 ms | Alarm Memory Indication
in PTT
Sink Driver Period TpLED4 1 475 500 525 ms | Alarm Memory Indication
in PTT
TeLEDS 11 38 40 42 ] Sink Driver Timer Set Note 6
Alarm Memory TamTO 1 22.8 24 25.2 Hours | Alarm Memory Set,
Indication Time-out AMTO<2:1> =00
Period 45.6 48 50.4 Hours |Alarm Memory Set,
AMTO<2:1> =01
0 0 0 — AMTO<2:1> = 10,

No Alarm Memory Indication

0 £ 0 — Alarm Memory Set,
AMTO<2:1>=11

Smoke Check

Smoke Test Period TsTPERO 4,5 9.5 10 10.5 s Standby, No Alarm
IRED Tstpert | 4.5 0.95 1 1.05 s | Standby, one or more Valid
Smoke Samples
TSTPER2 4,5 237 250 263 ms Push Button Test, Not in alarm
TsTPERS 4,5 0.95 1 1.05 s Local Alarm (three consecutive
Valid Smoke Samples)
TsTPER4 4,5 9.5 10 10.5 s In Remote Alarm
Chamber Test Period | TpcTq 4,5 304 320 336 ] Chamber Test, No Alarm

Note 1: Typical values are for design information and not verified.
2: TPOSC is 100% production tested. All other timing is verified by functional testing.
See timing diagram for CO alarm horn pattern.
See timing diagram for temporal and continuous horn pattern.
See timing diagram for horn synchronization and AAL.

@ 9h®

These conditions apply to alarm memory operation.
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RE46C202

AC ELECTRICAL CHARACTERISTICS (CONTINUED)

AC Electrical Characteristics: Unless otherwise indicated, all parameters apply at Ty =-10°C to +60°C, Vpp = 9V,
VSS =0V.

Parameter Symbol | Test Pin| Min. Typ. Max. Units Conditions
IRED On Time TirRON1 5 — 110 — us Operating/DIAG Note 1
TirRON2 5 — 220 — us Operating/DIAG Note 1
TIRON3 5 — 330 — us Operating/DIAG Note 1
TirRON4 5 — 440 — us Operating/DIAG Note 1
Low Battery
Low-battery Check TeLB1 — 76 80 84 ] Standby, no alarm, RLED off
Period Telg2 — 304 320 336 s |Standby, no alarm, RLED on
Horn Operation
Horn Startup Delay THDLY1 7,8 475 500 525 ms From local alarm to horn active,
temporal horn pattern
Horn Period THPER1 7,8 38 40 42 s Low Battery, No Alarm
THPER2 7.8 38 40 42 ] Chamber Fail, No Alarm
THPER3 7,8 237 250 263 ms Alarm Memory Active,
Push-to-Test
THPER4 7,8 5.5 5.8 6.1 s CO Alarm Horn Period Note 3
TuPERS 7.8 3.8 4 4.2 s Operating, Alarm Condition,
Temporal Horn Pattern Note 4
Horn On Time THoN1 7.8 9.5 10 10.5 ms Low-battery or Fail Chamber

Test, No Alarm or Optional PTT
in Alarm Memory

Thon2 7.8 475 500 525 ms Operating, Alarm Condition,
Temporal Horn Pattern Note 4

Thona 7,8 95 100 105 ms | CO alarm Note 3

Horn Off Time THOF1 7,8 475 500 525 ms Operating, Alarm Condition,

Temporal Horn Pattern Note 4

Thor2 7.8 1.43 1.5 1.58 s Operating, Alarm Condition,
Temporal Horn Pattern Note 4

Tuors 7,8 143 150 158 ms Operating, Alarm Condition,
Continuous Horn Pattern
Note 4

Tuora 7,8 37 39 41 s Chamber Fail Horn Off Time

Thors 7,8 466 490 515 ms | Chamber Fail Horn Pulse Train
Off Time

THoFs 7,8 95 100 105 ms CO Alarm Horn Off Time
Between Pulses Note 3

THoOF7 7,8 4.8 5.1 54 s CO Alarm Horn Off Time
Between Pulses Trains Note 3

Thors 7,8 38 40 42 s Low Battery, No Alarm

Thorg 7,8 228 240 252 ms | Alarm Memory,

Indication in PTT

Note 1: Typical values are for design information and not verified.
2: TPOSC is 100% production tested. All other timing is verified by functional testing.
See timing diagram for CO alarm horn pattern.
See timing diagram for temporal and continuous horn pattern.
See timing diagram for horn synchronization and AAL.

These conditions apply to alarm memory operation.
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RE46C202

AC ELECTRICAL CHARACTERISTICS (CONTINUED)

AC Electrical Characteristics: Unless otherwise indicated, all parameters apply at Ty =-10°C to +60°C, Vpp = 9V,
VSS =0V.
Parameter ‘ Symbol ‘Test Pin‘ Min. ‘ Typ. ‘ Max. ‘ Units | Conditions

Hush Timer Operation

Hush Timer Period TTPER — 8.5 9 9.5 Min |9 minute Option
No Alarm Condition

— 76 80 84 s >1 minute Option

No Alarm Condition

EOL (End-of-Life)

End-of-Life Sample | Tgoper — 346 364 382 Hours | Standby, No Alarms

Period

End-of-Life (Time- TeoLTO — 9.5 10 10.5 Years |Standby, No Alarms,

out) Time to EOL Warning

Interconnect

1/0 Active Delay TiobLy1 12 2.8 3 3.2 ] Local Alarm Start to I/O Active

Remote Alarm Delay | TiopLy2 12 0.77 0.81 0.86 s Temporal Horn Pattern, No
Local Alarm, I/O Active to
Alarm

I/O Filter TioFILT 12 — — 290 ms I/0 Pulse Width Filtered

I/0O Pulse On Time for | Tiopw/1 12 23 — 290 ms No Local Alarm, Two Valid

CO Alarm Pulses Required for CO

I/0 Pulse Off Time for | T o101 12 — — 54 ] I/O = Low

CO Alarm

1/0 Charge Dump Tioomp 12 1.9 2.0 21 s At Conclusion of Local Alarm or

Duration Test

Horn Synchronization

I/O Pulse Period Tprio1 12 3.8 4 4.2 ] Local Alarm, Temporal Horn
Pattern, SyncEn = 1 Note 5

I/O Pulse On Time Tonio 12 3.41 3.59 3.77 s Local Alarm, Temporal Horn
Pattern, SyncEn = 1 Note 5

Horn Sync I/0 Dump | T\opmp2 12 95 100 105 ms Local Alarm, SyncEn =1,
1/O Dump Active Note 4

Horn Sync I/O Dump | TiopLya 12 285 300 315 ms Local Alarm, SyncEn =1

Delay Note 5

Horn Sync Tiocw 12 294 310 326 ms Local Alarm, SyncEn =1,

Contention Window 1/0 =0, No I/O Dump,
1/0 Pull-down Note 5

Auto Alarm Locate (AAL)

I/O Cycle Period Trio2 12 15.2 16 16.8 ] Local Alarm, Temporal Horn
Pattern, SyncEn =1,
NoAAL = 0 Note 5

Note 1: Typical values are for design information and not verified.
2: TPOSC is 100% production tested. All other timing is verified by functional testing.

See timing diagram for CO alarm horn pattern.
See timing diagram for temporal and continuous horn pattern.
See timing diagram for horn synchronization and AAL.

These conditions apply to alarm memory operation.
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RE46C202

AC ELECTRICAL CHARACTERISTICS (CONTINUED)

AC Electrical Characteristics: Unless otherwise indicated, all parameters apply at Ty =-10°C to +60°C, Vpp = 9V,

VSS =0V.
Parameter Symbol | Test Pin| Min. Typ. Max. Units Conditions

I/0 Cycle Off Time Torio 12 4.19 4.41 4.63 ] Local Alarm, Temporal Horn
Pattern, SyncEn =1,
NoAAL = 0, I/O Off Time
between I/O Pulse Trains (3x)
Note 5

Test Mode

Input Pulse Width in Trmpw 9,12 10 — — us Input Pulse Width, High or Low

Test Modes 13,14 — — Inputs FEED, I/O, TEST2,
TEST

Data Setup Time In TTMsu 9,14 10 — — V& Data (TEST) Setup Time

Serial Read/Write Before CLK (FEED) in TM1/3/

Modes 19

Data Hold Time In TTVH 9,14 10 — — us Data (TEST) Hold Time before

Serial Read/Write CLK (FEED) in TM1/3/19

Modes

Clock Period In Serial | Ttyp 9 30 — — V] CLK (FEED) in TM1/3,

Read/Write Modes with Minimum Pulse Width,
Setup and Hold Times

Programming Pulse TrroOG 12 10 — 20 ms I/0 high in TM1/3/11/15/19

Width

Detection Enable ToetpW 9 2 — — ms Detection Enable (FEED) High

Pulse Width for Full Detection in
TM4-7/10/12-15

Detection Enable ToeTsu 9 2 — — ms Detection Enable (FEED) Low

Setup before Enabling Detection
Measurement in TM4-7/10/12-
15

Note 1:

Typical values are for design information and not verified.

2: TPOSC is 100% production tested. All other timing is verified by functional testing.

TEMPERATURE CHARACTERISTICS

See timing diagram for CO alarm horn pattern.
See timing diagram for temporal and continuous horn pattern.
See timing diagram for horn synchronization and AAL.

These conditions apply to alarm memory operation.

Electrical Specifications: Unless otherwise indicated.

Parameter ‘ Sym. ‘ Min. | Typ. ‘ Max. ‘ Units ‘ Conditions
Temperature Ranges
Operating Temperature Range Ta -10 — +60 °C —
Storage Temperature Range Tsta -55 — | +125 °C —
Thermal Package Resistance
Thermal Resistance, 14L-SOIC (150 mil) | 6,5 | — | 908 | — | “cw | —

DS20006676B-page 8
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RE46C202

2.0 PIN DESCRIPTIONS

The descriptions of the pins are listed in Table 2-1.

TABLE 2-1: PIN FUNCTION TABLE
RE46C202 .
SOIC Symbol Function

1 IRP The anode input for the smoke chamber photo diode.

2 IRN The cathode input for the smoke chamber photo diode.

3 Vpp Connect to the positive supply voltage.

4 TESTOUT | This output is an indicator of the internal I/O dump and smoke test signals. This pin
is also used for test modes.

5 IRED This current driver sinks a controlled pulsed current from the Infrared Emitting Diode
during a smoke test sample.

Vss Connect to the negative supply voltage.
HB This pin is connected to the metal electrode of a piezoelectric transducer.

8 HS This pin is a complementary output to HB, connected to the ceramic electrode of the
piezoelectric transducer.

9 FEED Usually connected to the feedback electrode through a current limiting resistor. If not
used, this pin must be connected to Vpp or Vgs.

10 RLED An open drain NMOS output used to drive a visible LED. This pin provides the load
current for the low-battery test and is a visual indicator for Alarm and Hush modes.

11 GLED Am open drain NMOS output used to drive a visible LED to provide a visual indica-
tion of an alarm memory condition.

12 1/0 This bidirectional pin provides the capability to interconnect many detectors in a
single system. This pin has an internal pull-down device and a charge dump device.

13 TEST2 Test input to invoke test modes. This pin has an internal pull down.

14 TEST This input is used to invoke push-to-test, Timer mode and alarm memory indication.
This input has an internal pull down.

2022-2025 Microchip Technology Inc. and its subsidiaries
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NOTES:
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RE46C202

3.0 DEVICE DESCRIPTION

3.1 Standby Internal Timing

The internal oscillator is timmed to +5% tolerance. The
oscillator period is 625 us. A clock divider generates
the 10 ms system clock.

In Standby, once every 10 seconds, the smoke
detection circuitry is powered on for 5ms. At the
conclusion of the 5 ms, a smoke check measurement
is made and the status of the smoke comparator is
latched. If a smoke condition is present, the period to
the next smoke check measurement decreases and
additional checks are made.

In Standby, once every 80 seconds, the low-battery
detection circuitry is powered on for 2.5 ms or 10 ms.
At the conclusion of the 2.5 ms or 10 ms, the status of
the low-battery comparator is latched. RLED is enabled
for 2.5 ms or 10 ms every 320 seconds to provide a
current load in the loaded battery test.

In Standby, once every 320 seconds, the chamber test
circuitry is powered on for 5 ms. At the conclusion of
the 5 ms, the status of the chamber test is latched (see
Section 3.4 “Chamber Test” for details).

3.2 Smoke Detection Circuitry

The smoke detection circuitry consists of an integrating
the photo amplifier with gain and an ADC. The ADC is
composed of a DAC, comparator and counter circuitry.
The counter circuitry increments the DAC output
voltage until the DAC output voltage is equal to or
greater than the photo amp output voltage.

A smoke check involves two steps. First, a dark
integration measurement is made and digitized with the
IRED off. Then a lit integration is made and digitized
with the IRED on. The difference of the digitized values
of the two integrations is compared to the alarm limit to
determine if a smoke detection occurred. The dark
integration is made to null out any offsets or leakage
effects.

Three consecutive smoke detections will cause the
device to go into Local Alarm and the horn circuit and
interconnect will be active. If one or more valid smoke
samples are detected, the RLED will turn on for 10 ms
at a 1 Hz rate. When a Local Alarm occurs, the
hysteresis alarm limit is selected to provide alarm
hysteresis. The hysteresis limit must be lower than the
Local Alarm limit. All alarm limits are user
programmable.

The integrating photo amp gain and integration time
are user-programmable. The combination of
programmable gain and integration time allows an
acceptable signal level to be achieved in different
ways. The programmable integration time also sets the
IRED on time. The IRED current drive is all internal and
user-programmable as well.

The integrating photo amp has three separate gain
modes for a selected gain:

* Normal Gain for Standby and Local Alarm
* Low Gain for Hush Timer
* Normal Gain for Chamber Test and Push-to-Test

There are four separate sets of alarm limits (all user-
programmable):

* Local Alarm Limit

» Hysteresis Alarm Limit

¢ Hush Alarm Limit

* Chamber Test Alarm Limit

The combination of programmable gain, integration
time, IRED current and alarm limits provides a high
degree of flexibility when designing a smoke detector.

3.3 Photo Chamber Monitor

The Photo Chamber Monitor Function (CM) is a user
selectable and programmable function (see Register 4-
1). During calibration, a normal no-smoke measure-
ment is made and stored in the CM baseline EEPROM.
The user must then determine at what level the Cham-
ber Monitor failure will occur, and this value will be
stored as the CMmax limit in EEPROM.

During a normal operation, a new baseline will be
calculated by making 64 integration measurements
over an eight-hour period. These measurements are
averaged and compared to the stored CMmax limit. If
the average exceeds the CMmax limit, the Chamber
Fail warning is sounded (see Section 3.4 “Chamber
Test”). Chamber Monitor sampling will be suspended
during Hush, Local Smoke and Remote Smoke
conditions. For testing of CM levels, a special test
mode is available. See Section4.9 “Chamber
Monitor Single Sample Test Mode (TM16)” for more
details.

2022-2025 Microchip Technology Inc. and its subsidiaries
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RE46C202

34 Chamber Test

Once every 320 seconds a smoke test with normal gain
settings is performed to test the photo-chamber
function. This check of the chamber is made by
amplifying background reflections to simulate a smoke
condition.

If two consecutive chamber tests fail to detect a
simulated smoke condition, then the chamber fail latch
is set and the failure warning is generated. The horn
will chirp three times every 40s. Each chirp is 10 ms
long and three chirps are spaced at a 0.5s interval. The
chamber fail warning chirp is separated from the
low-battery warning chirp by about 20s (see
Section 3.5 “Low-Battery Detection”).

The horn will continue this pattern until the chamber fail
latch is reset. The Reset occurs when any one of the
followings is active:

* Two Consecutive Chamber Tests Pass
* Local Smoke Alarm
* PTT Smoke Alarm

A chamber test is performed approximately 140s after
loaded low-battery test.

In Local Alarm, PTT Alarm or Remote Alarm condition,
the chamber test is not performed and the low-battery
chirping is prohibited.

3.5 Low-Battery Detection

Once every 80 seconds, the status of the battery
voltage is checked by comparing a fraction of Vpp
voltage to an internal reference voltage. In each period
of 320 seconds, the battery voltage is checked four
times. Of these four battery checks, three are unloaded
and one is loaded with the RLED turned on which
provides a current load on the battery. Low-battery
status is latched at the end of the RLED pulse.

If the low-battery test fails, the horn will chirp for 10 ms
every 40 seconds and will continue to chirp until the
next low-battery check is passed. The unloaded low-
battery checks are skipped in low-battery condition.

As a user-programmable option, a Low-Battery Hush
mode can be selected. If a low-battery condition exists,
upon release of PTT, the unit will enter Low-battery
Hush mode and the 10ms horn chirp will be silenced for
eight hours. At the conclusion of the eight hours, the
audible indication will resume if the low-battery
condition still exists.

3.6 Push-To-Test Operation (PTT)

PTT occurs when TEST is driven high (V|y3). Release
of PTT occurs when TEST is driven low (V| 3).

PTT has different functions for different circumstances.

In Standby, PTT tests the unit. Upon start of PTT, the
photo amplifier Normal Gain mode is selected and
background reflections are used to emulate a smoke
condition. The smoke detection rate increases to once
every 250 ms. After three consecutive smoke
detections, the unit will go into a Local Alarm condition.
In alarm, the smoke detection rate decreases to once
every 1s. Upon release of PTT, the photo amplifier
normal gain is selected with hysteresis alarm levels.
The detection rate remains at once every second until
three consecutive no-smoke conditions are detected.

In Standby and if the alarm memory latch is already set,
PTT does not test the unit. PTT invokes the alarm
memory indication. Depending on the user selection, it
can be a 4 Hz horn chirp, 4 Hz GLED pulse or both.
Upon release of PTT, the alarm memory latch is reset.

In Standby and in low-battery condition, PTT tests the
unit and RLED will be constantly enabled. This allows
the user to easily identify the low-battery unit without
waiting for 40s to hear a horn chirp. Upon release of
PTT, RLED goes back to normal standby pulse rate.
The Low-Battery Hush mode is then activated, if this
function is enabled.

3.7 Interconnect Operation

The bidirectional I/O pin allows multiple detectors to be
interconnected. In a Local Alarm condition, this pin is
driven high 3.7s after a Local Alarm condition is sensed
through a constant current source; this amounts to 4s
of an originating alarm before remote alarms sound.
Shorting this output to ground will not cause excessive
current to flow. The I/O is ignored as an input during a
Local Alarm.

The I/O pin also has an NMOS discharge device that is
active for 2s after the conclusion of any type of local
alarm. This device helps to quickly discharge any
capacitance associated with the interconnect line.

If a remote, active high signal is detected, the device
goes into Remote Alarm and the horn will be active.
RLED will be off, indicating a Remote Alarm condition.
Internal protection circuitry allows the signaling unit to
have higher supply voltage than the signaled unit,
without excessive current draw.

The interconnect input has a 310 ms nominal digital
filter. This allows for interconnection to other types of
alarms (carbon monoxide, for example) that may have
a pulsed interconnect signal.

As a user-programmable option, the smart
interconnect (smart I/O) function can be selected. If the
I/O input is pulsed high twice with a nominal pulse on
time greater than 23 ms and within 5.4s, a CO Alarm
condition is detected and the CO temporal horn pattern
will sound. The CO temporal horn pattern will sound at
least two times if a CO Alarm condition is detected.

DS20006676B-page 12
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3.8 Hush Timer Mode

In Hush mode, the photo amp gain is reduced by one
half and the Hush Alarm level, which is user-
programmable, sets the smoke detection level. RLED
is turned on for 10 ms every 10s while in Hush mode.

The Hush mode period is user-programmable and can
be set to either 9 minutes or 80s. After this period times
out, the unit goes back to standby operation.

Upon release of PTT, the unit may or may not go into a
Hush mode, depending on the user selection.

If the Hush-In-Alarm-Only option is selected, then
release of PTT only in a Local Alarm condition can
initiate a Hush mode. Upon release of PTT, the unit is
immediately reset out of alarm and the horn is silenced.

If the Hush-In-Alarm-Only option is not selected, then
anytime a release of PTT occurs the Hush mode is
initiated.

If the unit is currently in a Hush mode, then PTT will test
the unit with the standby gain and alarm level. Upon
release of PTT, a new Hush mode will be initiated.

As another user-programmable option, Hush mode can
be terminated early by a Smart Hush function. This
function allows the Hush mode to be canceled by either
a high local smoke alarm or a remote smoke alarm.
High local smoke alarm is a local smoke alarm caused
by a smoke level which exceeds the Hush alarm level.

3.9 Local Alarm Memory

The Local Alarm Memory is a user-programmable
option.

If a unit has entered a Local Alarm, then, when it exits
the Local Alarm, the Alarm Memory latch is set. The
GLED can be used to visually identify any unit that had
previously been in a Local Alarm condition. The GLED
sink driver is pulsed on three times every 40s. Each
GLED driver pulse is 250 ms long and spaced 1s from
the next pulse. This local alarm memory indication can
be disabled or displayed with a period of 24 hours, 48
hours or no limit, depending on the user selection. This
visual GLED indication is not displayed if a low-battery
condition exits.

The user will be able to identify a unit with an active
local alarm memory at any time before the Alarm Mem-
ory latch is reset. Upon start of PTT, the local alarm
memory indication will be activated. Depending on the
user selection, it can be a 4 Hz horn chirp, 2 Hz GLED
pulse or both. A release of PTT will reset the local
Alarm Memory latch. Depending on the user's pro-
grammed selection, the Alarm Memory latch can also
be reset at the same time as the Alarm Memory Indica-
tion Period (24 or 48 hours). If zerp or no limit is
selected as the Alarm Memory Indication Period, then
the Alarm Memory latch will be reset only at PTT.

3.10 End-of-Life (EOL) Indicator

The EOL Indicator is a user-programmable function.

If the EOL Indicator function is enabled, then
approximately every 15 days of continuous standby
operation, the design will read an age count stored in
EEPROM and will then increment this age. After 10
years of operation, an audible indication will be given to
signal that the unit needs to be replaced. The EOL
indicator is five 10 ms horn chirps.

3.11  Horn Pattern

The temporal horn pattern supports the NFPA 72
emergency evacuation signal.

If a CO alarm is detected through the 1/O, the unit will
sound the CO horn pattern. The CO horn pattern
consists of four horn beeps in every 5.8s. Each horn
beep is 100 ms long and separated by 100 ms.

3.12 Horn Synchronization

The horn synchronization function is a user
programmable function.

In an interconnected system, if one unit goes into a
local alarm, then other units will go into a remote alarm.
The I/O line is driven high by the origination local
smoke unit and stays high during the alarm.

If the horn synchronization function is enabled, then at
the end of every temporal horn pattern, and when horn
is off, the origination unit will drive 1/0 low, then high
again. This periodic 1/O pulsing high and low will cause
the remote smoke units to go into and out of a remote
alarm repeatedly. Each time when a unit goes into a
remote alarm, its timing is reset. The horn sound of all
remote smoke units will be synchronized with the horn
sound of the origination unit.

A protection circuit ensures that the unit that goes into
a local alarm first will be the master unit which conducts
the horn synchronization. The units which go into a
local alarm later will not drive the I/O line. This avoids
bus contention problems.

2022-2025 Microchip Technology Inc. and its subsidiaries
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3.13 Auto Alarm Locate

Auto Alarm Locate (AAL) is also a user-programmable
function. To use AAL with the temporal horn pattern,
the horn synchronization function has to be selected
also.

The purpose of AAL is to let users quickly find the local
alarm units just by listening. The local alarm units will
sound the pattern without interruption. The remote
alarm units will sound the pattern with interruption.
Every 16s the remote units are silenced for 4.7s.

The originating unit conducts the 1/0 cycling. During
every fourth temporal horn pattern, the I/O is driven low
for one temporal horn pattern. In the remaining three
temporal horn patterns, the 1/O is still pulsing to keep
the horn synchronized.

The RLED of the origination unit and other local smoke
units will be turned on 2.5 or 10 ms every 1s. The RLED
of the remote smoke units will be off.

DS20006676B-page 14
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40 USER PROGRAMMING MODES

The RE46C202 provides user programming and test
modes. User programming modes allow the various
device options to be set and stored in EEPROM. Test

Table 4-1 lists the various parametric settings provided
by the RE46C202. The IRED period also sets the photo
amp integration time. The photo detection limits section
shows the typical maximum input current range for a
given gain factor and integration time of the photo amp.

modes provide a means to evaluate device The photo detection resolution section shows the step
performance. resolution for a given gain factor and integration time of
the photo amp. Table 4-2 provides a list of user-
selectable features such as Hush and Alarm Memory
options.
TABLE 4-1: PARAMETRIC PROGRAMMING
Parametric Programming Range Resolution
IRED Period 100 — 400 ps 100 us
IRED Current 50 — 200 mA 50 mA
Low-battery Detection Voltage 6.9 -7.8V 300 mV
Photo Detection Limits Input Current Range (nanoamps)
Normal/Hysteresis Hush Chamber Test
Integration Time GF = 1x 61 122 61
100 ps GF = 2x 305 61 305
GF = 4x 15.3 30.5 15.3
GF = 8x 7.6 15.3 7.6
Integration Time GF = 1x 30.5 61 30.5
200 ps GF = 2x 15.3 305 15.3
GF = 4x 7.6 15.3 7.6
GF = 8x 3.8 7.6 3.8
Integration Time GF = 1x 20.3 40.7 20.3
300 ps GF = 2x 10.2 20.3 10.2
GF = 4x 5.1 10.2 5.1
GF = 8x 2.54 5.1 254
Integration Time GF = 1x 15.3 30.5 15.3
400 ps GF = 2x 76 15.3 76
GF = 4x 3.8 7.6 3.8
GF = 8x 1.91 3.8 1.91
Photo Detection Resolution Step Resolution (picoamps)
Normal/Hysteresis Hush Chamber Test
Integration Time GF = 1x 1000 2000 1000
100 ps GF = 2x 500 1000 500
GF = 4x 250 500 250
GF = 8x 125 250 125
Integration Time GF = 1x 500 1000 500
200 ps GF = 2x 250 500 250
GF = 4x 125 250 125
GF = 8x 63 125 63
Integration Time GF = 1x 333 667 333
300 ps GF = 2x 167 333 167
GF = 4x 83 167 83
GF = 8x 42 83 42
Integration Time GF = 1x 250 500 250
400 ps GF = 2x 125 250 125
GF = 4x 63 125 63
GF = 8x 31 63 31

2022-2025 Microchip Technology Inc. and its subsidiaries
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TABLE 4-2: FEATURES PROGRAMMING

Features Options
User Program Lockbit: Disables Programmability Locked/Unlocked
Photo Chamber Monitor Enable/Disable
Low-battery Detection Selection 6.9V, 7.2V, 7.5V, 7.8V
10 Year End-of-Life Indicator Enable/Disable
Smart I/0 with CO Alarm Sensing Enable/Disable
Auto Alarm Locate Enable/Disable
Horn Synchronization Enable/Disable
Low-battery Hush Enable/Disable
Alarm Memory Indicator at PTT: Horn Chirping Enable/Disable
Alarm Memory Indicator at PTT: GLED Flashing Enable/Disable
Alarm Memory Indicator at Standby Time-out Period 0/24/48 hour or no limit
Alarm Memory Enable/Disable
Hush Time-out Period 9 minutes or 80 seconds
Smart Hush Enable/Disable
Hush In Alarm Only Enable/Disable
Hush Enable/Disable

Low-battery Test RLED Pulse Width Select

10 msor2.5ms

DS20006676B-page 16
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4.1 Calibration and Programming

Procedures

Fifteen separate programming and test modes are
available for user customization. The TEST2 input is
used to enter these modes and step through these
modes. To enter these modes, after power-up, TEST2
must be driven to Vpp and held at that level. To step
through the modes, first the TEST input must be driven
to Vpp. TEST2 is then clocked. TEST has to be high
when clocking TEST2.

Anytime TEST2 and TEST are both driven to low, the
unit will come out of these modes and go back to the
Normal Operation mode. FEED, I/0 and TEST are
reconfigured to become Test mode inputs. TEST2
clock occurs on the rising edge, when it switches from
Vgg to Vpp. The test mode functions are outlined in the
Table 4-3.

TABLE 4-3: TEST MODE FUNCTIONS
5 - TEST2
§ Description Clock TEST TEST2| FEED /10 TESTOUT | RLED | GLED HB
MO | Normal Operation 0 PTT/Hush 0 FEED I/0 I/O Dumpor | RLED | GLED HB
O Smoke
Check (2)
TMO | Horn Test 1 HornEn Vpp FEED I/0 NA RLED | GLED HB
(1)
TM1 | Serial Read/Write 2 ProgData | Vpp | ProgClk | ProgEn | Serial Out | RLED | GLED HB
TM2 | Low-battery Test 3 TEST Vbp FEED VDD | LBCompOut | RLED | GLED HB
(3)
TM3 | EOL Serial 4 ProgData | Vpp | ProgClk | ProgEn | Serial Out | RLED | GLED HB
Read/Write
Smoke Check Test Modes
TM4 | Chamber Test 5 Voo Vpp | Measure | Vgg DCMP 4) | DAC |IntegOut| SCMP
Limit Check (7) Enable (5) ©) )
TM5 | Standby Limit 6 Voo Vpp | Measure | Vgg DCMP # | DAC |IntegOut| SCMP
Check & Enable (5) ) )
TM6 | Hysteresis Limit 7 /e Vpp | Measure | Vgg DCMP 4 | DAC |IntegOut| SCMP
Check ) Enable ®) ® “)
TM7 | Hush Limit Check | 8 Voo Vpp | Measure | Vgg DCMP ® | DAC |IntegOut| SCMP
Enable (5) (6) 4)
Note 1: After power-up, the unitis in MO, the Normal Operation mode. In MO, if TEST2 is driven to Vpp, the unit will enter TMO.
2: In MO, the digital output TESTOUT is driven to Vpp when the internal I/O dump signal, the smoke check signal or the
POR signal occur.
3: LBCompOut — digital comparator output (high if Vpp < LB trip point; low if Vpp > LB trip point).
4: The Digital Compare (DCMP) asserts as high when the digitized smoke level equals or exceeds the smoke alarm limit,
and SCMP is the latched DCMP value.
5: DAC - smoke level digitizer output voltage.
6: IntegOut — Integrator voltage level, including gain factor amplification
7: Itis recommended that the Chamber Test Limit and PTT Limit Check be set so that the test always produces a smoke
condition (=1) in clear air.
8: Itis recommended that the Standby Smoke Check be set so that it always tests positive ( = 1) for minimum required
smoke for the alarm.
9: Itis recommended that the Hysteresis Smoke Check be set so that it always produces a No Smoke ( = 0) for maximum
allowable smoke.
10: In CM Cal mode, a smoke measurement increments the CM counter.
11: In CM Cal mode, the CM shift register is set to the CM counter when TEST = 0 for programming in TM11.
12: In CM Cal mode, the CM,,x shift register is set to the CM counter when TEST = 1 for programming in TM11.
13: ScmpOut asserts a high when the DAC output voltage is equal to or greater than the Integrator output voltage.
14: In Calibration modes, TEST resets the dark integration measurement, after which the first Calibration Clock (CalCLK)
on FEED causes a dark integration measurement.
15: CalCLK causes an integration with IRED on, starting with the rising edge; it also increments the DAC input by 1 on the

falling edge.

2022-2025 Microchip Technology Inc. and its subsidiaries
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TABLE 4-3: TEST MODE FUNCTIONS (CONTINUED)

()
-8 Description Tcligl-kz TEST TEST2| FEED /10 TESTOUT | RLED | GLED HB
=

Chamber Monitor (CM) Calibration Test Modes

TM10 | CM Baseline 11 0 Vpp | Measure | Latch |ScmpOut (3| DAC |IntegOut| HB

Enable | () 6 | ©®
(10)
Increment CM 1 Vss Vss
Counter
CMmax 1 V Latch
SS by
TM11 | Program CM 12 Not Used | Vpp Vss ProgEn NA NA NA HB
Values
Smoke Calibration Test Modes
TM12 | Chamber Test 13 Measure | Vpp | CalCLK | Latch |ScmpOut (| DAC |IntegOut| HB
Calibration Enable (14) (15) ®) ®)
TM13 | Standby 14 Measure | Vpp | CalCLK | Latch |ScmpOut('3| DAC |IntegOut| HB
Calibration Enable (14) (15) ®) ®)
TM14 | Hysteresis 15 | Measure | Vpp | CalCLK | Latch |ScmpOut('®)| DAC |IntegOut| HB
Calibration Enable (14) (15) ®) ®)
TM15 | Hush Calibration 16 Measure | Vpp | CalCLK | Latch |ScmpOut (13| DAC |IntegOut| HB
Enable (14) (15) | ProgEn ®) ®
TM19 | EE Lock Bit 20 Vbp Vpp FEED | ProgEn Lock Out RLED | GLED HB
Note 1: After power-up, the unit is in MO, the Normal Operation mode. In MO, if TEST2 is driven to Vpp, the unit will enter TMO.
2:  In MO, the digital output TESTOUT is driven to Vpp when the internal I/O dump signal, the smoke check signal or the
POR signal occur.
3: LBCompOut — digital comparator output (high if Vpp < LB trip point; low if Vpp > LB trip point).
4: The Digital Compare (DCMP) asserts as high when the digitized smoke level equals or exceeds the smoke alarm limit,
and SCMP is the latched DCMP value.
5: DAC - smoke level digitizer output voltage.
6: IntegOut — Integrator voltage level, including gain factor amplification
7: Itis recommended that the Chamber Test Limit and PTT Limit Check be set so that the test always produces a smoke
condition (=1) in clear air.
8: Itis recommended that the Standby Smoke Check be set so that it always tests positive ( = 1) for minimum required
smoke for the alarm.
9: Itis recommended that the Hysteresis Smoke Check be set so that it always produces a No Smoke ( = 0) for maximum
allowable smoke.
10: In CM Cal mode, a smoke measurement increments the CM counter.
11: In CM Cal mode, the CM shift register is set to the CM counter when TEST = 0 for programming in TM11.
12: In CM Cal mode, the CM,, shift register is set to the CM counter when TEST = 1 for programming in TM11.
13: ScmpOut asserts a high when the DAC output voltage is equal to or greater than the Integrator output voltage.
14: In Calibration modes, TEST resets the dark integration measurement, after which the first Calibration Clock (CalCLK)
on FEED causes a dark integration measurement.
15: CalCLK causes an integration with IRED on, starting with the rising edge; it also increments the DAC input by 1 on the

falling edge.
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411 PROGRAMMING IN THE TYPICAL
APPLICATION

The Typical Application shows the typical application
circuit with special probe pads for test modes. Logic
Inputs are FEED, I/O, TEST2, and TEST. They all need
to have driven inputs on these nodes in the test modes.
TESTOUT is a digital output. RLED and GLED are
analog outputs.

Weak signals may be multiplexed to the RLED and
GLED outputs. When this occurs, it is important to
ground the anodes of D4 and D5 so that they are not
overdriven by the current through the LEDs.
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4.2 Horn Test (TMO0)

Test mode TMO allows the horn to be enabled
indefinitely for audibility testing.

To enter this mode, follow these steps:

1. Power-up with the bias condition shown in

Figure 4-1 to enter MO. At power-up, TEST, 1/O,
FEED and TEST2 should be tied to Vgs.

2. Drive TEST2 input from Vgg to Vpp and hold at
Vpp to enter TMO; the horn will be enabled.

In TMO, the TEST pin is the HornEnB control. To
prevent the horn from sounding in TMO, TEST can be
driven high. To prevent the horn from sounding while
entering TMO, TEST may be driven high concurrently
or just before TEST2 is driven to Vpp.

Vob Horn Enabled Horn Off Horn Enabled
TEST |

VSS

VDD
TEST2 |

VSS

MODE Mo J TmoO

FIGURE 4-1:

4.3 Serial Read/Write (TM1)

The feature selections and calibration values can be
programmed in through the Serial Read/Write mode.
Data are serially loaded into a shift register which is
then used to program the EEPROM. All 60 bits must be
loaded. This means temporary alarm limits and CM val-
ues must be loaded if these values are not known. Cal-
ibration and CM Test modes can be used to update
these values.

To enter Test mode TM1, follow these steps:

1. Power-up with the bias condition shown in
Figure 4-1 to enter MO. At power-up, the four
input pins TEST, I/O, FEED and TEST2 should
be tied to Vgg. TESTOUT is the serial output.

2. Drive the TEST2 input from Vgg to Vpp and hold
at VDD'

3. Drive the TEST input from Vgg to Vpp and hold
at VDD'

4. Apply one clock pulse to the TEST2 input (Vpp
to Vgg and back to Vpp) to enter TM1. This
enables the Serial Read/Write mode.

Timing Diagram for Horn Test in Mode TMO.

5. TEST now acts as a data input (1 =Vpp,
0 =Vgg), and FEED acts as the clock input
(1 =Vpp, 0 =Vgg). Data are clocked in on the
rising edge.

6. Shift in 60 bits of the user configuration and
calibration settings. These settings are
described in Register 4-1.

7. After the data are entered into the shift register,
pulse 1/O high for a minimum of 10 ms to store
the data in EEPROM. The timing diagram is
shown in Figure 4-2.

8. When Test mode TM1 is entered, the contents of
EEPROM are loaded into the shift register. The
shift register contents are read out on TESTOUT
as data are clocked in. If /O is not pulsed, the
contents of the EEPROM are not changed.

DS20006676B-page 20
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REGISTER 4-1:

USER CONFIGURATION SETTINGS AND CALIBRATION SETTINGS

RW RIW RIW RIW
cmMms | cMm4 CMM3 |  CMM2
bit 59 bit 56
RIW RIW RIW RIW RIW RIW RIW RIW
cumi | commo | oms | cm4 cM3 | cm2 cMi | cMmo
bit 55 bit 48
RIW RIW RIW RIW RIW RIW RIW RIW
ctis | cra | cm3 | cTL2 cttt | cmwo HULs | HuL4
bit 47 bit 40
RIW RIW RIW RIW RIW RIW RIW RIW
HUL3 | Hu2 | HuLt | Huo HYLS [ HyL4 HYL3 | HYL2
bit 39 bit 32
RIW RIW RIW RIW RIW RIW RIW RIW
Hyer | Hyo | N5 [ NL4 NL3 | NL2 N1 [ NLo
bit 31 bit 24
RIW RIW RIW RIW RW RIW RIW RIW
CMEn | IRED2 | [IRED1 | TIRON2 TRONT |  GF2 GF1 | LBTR2
bit 23 bit 16
RIW RIW RIW RIW RW RIW RIW RIW
LBTR1 | EOLEn | COEn [ NoAAL SyncEn | LBHshEn | AMHCEn | AMLEDEn
bit 15 bit 8
RIW RIW RIW RIW RIW RIW RIW RIW
AMTO2 | AMTO1 | AMEn | shtTO smtH | HIAO HushEnB |  LBSEL
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR 1" = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 59-54 CMM[5:0]: Chamber Monitor Max Limit (Section 3.3 “Photo Chamber Monitor”)
000000 = 0
000001 =1
111110 = 62
111111 =63
bit 53-48 CM[5:0]: Chamber Monitor Baseline (Section 3.3 “Photo Chamber Monitor”)
000000=0
000001 =1
111110 = 62
111111 =63
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REGISTER 4-1: USER CONFIGURATION SETTINGS AND CALIBRATION SETTINGS

bit 47-42 CTL[5:0]: Chamber Test Limit (Section 3.4 “Chamber Test”)
000000=0
000001 =1

111110 =62
111111 =63

bit 41-36 HUL[5:0]: Hush Limit (Section 3.8 “Hush Timer Mode”)
000000=0
000001 =1

111110 = 62
111111 =63

bit 35-30 HYL[5:0]: Hysteresis Limit (Section 3.2 “Smoke Detection Circuitry”)
000000=0
000001 =1

111110 = 62
111111 =63

bit 29-24 NL[5:0]: Normal Smoke Detection Limit (Section 3.2 “Smoke Detection Circuitry”)
000000=0
000001 =1

111110 = 62
111111 =63

bit 23 CMEnN: Chamber Monitor Enable
1= Enable
0 = Disable

bit 22-21 IIRED[2:1]: IRED Current Setting Select
00 = 50 mA
01 =100 mA
10 = 150 mA
11 = 200 mA

bit 20-19 TIRON[2:1]: Integration Time Select
00 = 100 ps
01 = 200 ps
10 = 300 ps
11 = 400 ps
bit 18-17 GF[2:1]: Gain Factor Setting Select
00=1x
01=2x
10 = 4x
11 = 8x
bit 16-15 LBTR[2:1]: Low Battery Trip Point Select
00 = 7.5V
01 = 6.9V
10 = 7.8V
11=7.2V

bit 14 EOLEn: End-of-Life Indicator Enable
1= Enable
0 = Disable
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REGISTER 4-1: USER CONFIGURATION SETTINGS AND CALIBRATION SETTINGS

bit 13 COEnN: CO Alarm Function (Smart I/O) Enable
1= Enable
0 = Disable
bit 12 NoAAL: Auto Alarm Locate Disable
1 = AALis disabled
0= AAL s enabled
bit 11 SyncEn: Horn Synchronization Enable
1= Enable
0 = Disable
bit 10 LBHshEN: Low-Battery Hush Enable
1 = Enable
0 = Disable
bit 9 AMHCER: Alarm Memory PTT Indicator Horn Chirp Enable
1= Enable
0 = Disable
bit 8 AMLEDER: Alarm Memory PTT Indicator LED Flashing Enable
1 = Enable
0 = Disable
bit 7-6 AMTO[2:1]: Alarm Memory Standby LED indicator Time Out Select
00 = 24 hour
01 = 48 hour
10=0
11 = never time out
bit 5 AMER: Alarm Memory Enable
1 = Enable
0 = Disable
bit 4 ShrtTO: Hush Timer Time Out Select
1= 80s
0 = 9 minutes
bit 3 SmrtH: Smart Hush Enable
1 = Enable (Hush is canceled by either high smoke or remote smoke)
0 = Disable (Hush is never canceled until time out)
bit 2 HIAO: Hush-in-Alarm-Only Enable
1 = Enable (Hush is activated upon release of PTT during local alarm only)
0 = Disable (Hush is activated upon release of PTT at anytime)
bit 1 HushEnB: Hush Enable
1 = Hush is disabled
0 = Hush is enabled
bit 0 LBSEL: Low-battery Pulse Width Select
1= 25ms
0= 10ms
Voo
TesT | | f oo X p1 Y p2 f p3 X pa f ps Y o6 X o7 ¥ b8 § Do X piof D11 1 D59}
Vss
Voo
TEST2 _I I_l
Vss
Min Toyew = 10 s
Voo
FEED mrrrfrmrnrmnrrnr rmnrnri 1
Vss
— — — b— — A= ] e
Min Trysy = 10 ps Min Ty = 10 ps Min Traew = 10 us Min Trye =30 ps
Voo
o 3=
MODE _MO _} TMO 1 TM1 TM1
FIGURE 4-2: Timing Diagram for User Feature Selection in Serial Read/Write Mode TM1.
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4.4 Low-Battery Test (TM2) 3. Drive TEST2 input from Vgg to Vpp and hold at
) ) Vpp to enter TMO.

;I'estt :jnode TM2 allows the low-battery trip point to be 4. Apply two clock pulses to the TEST2 input (Vpp

ested. to Vgg and then back to Vpp) to enter in TM2

To enter this mode, follow these steps: mode.

1. Power-up with the bias condition shown in 5. Drive /O from Vgg to Vpp to enable the low-
Figure 4-1 to enter MO. At power-up, TEST, I/O, battery testing and turn on the RLED. Sweep
FEED and TEST2 should be tied to Vgg. Vpp from high to low and monitor TESTOUT

2. Drive TEST from Vgg to Vpp and hold at Vpp. output. The TESTOUT output will indicate the

low-battery status (High = low battery detected).
Voo
TEST ]
VSS
VDD
L-A— R A
VSS
—| —
Min TTMPW =10 MS
Voo Low-battery Test Enabled
I/0 | L
VSS
9V
Voo \
7.5V
6V \
VDD
TESTOUT | |
Vss
MODE MO f T™MOY TM1)f TM2
Note: Assume the 7.5V low-battery trip point is selected.

FIGURE 4-3: Timing Diagram for Low-Battery Test in Mode TM2.

4.5 End-Of-Life Serial Read/Write Vpp to enter TMO.

(TM3) 4. Apply three clock pulses to the TEST2 input
. (Vpp to Vgs and back to Vpp) to enter in TM3.

The 10-year End-of-Life feature can be read and This enables the EOL Serial Read/Write mode.

qulfled through the TM3 .S.e.rlal Read/erte mode. 5. Drive TEST low to Vss.

This allows for the possibility of setting shorter > _ _

end-of-life values for different applications, such as 6. TEST acts as a data input (1 = Vpp, 0 = Vss).

three or five years. Note that the controls for data, clock 7. TESTOUT acts as the data output (1 =Vpp,
and program are the same as the previous Serial Read/ 0 = Vss)-

Write mode, but a different register is used. 8. FEED acts as the clock input (1=Vpp,

To enter this mode, follow these steps: 0 =Vss)- o

1. Power up with the bias condition shown in S Da.ta ?re clocked on the r|3|r.1g edge. .

10. Shift in the values of the eight EOL bits, MSB

Figure 4-1 to enter MO. At power-up, drive four
input pins (probe pads) TEST, I/O, FEED and
TEST2 should be tied to Vgg. TESTOUT, RLED
and GLED are outputs and must not be driven.
2. Drive TEST from Vgg to Vpp and hold at Vpp.

3. Drive TESTZ2 input from Vgg to Vpp and hold at

1.

first.

Drive I/O high for 10 ms to program the new
EOL counter value.
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REGISTER 4-2: END-OF-LIFE REGISTER
W w W w W W w W
Eoo | Eout | Eol2 | EOL3 EOL4 EOL5 EOL6 EOL7
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 0-7 EOL[0:7]: Long Term Drift Max Limit (Section 3.10 “End-of-Life (EOL) Indicator”)
00000000=0

10000000 =1

.

01111111 =254
11111111 =255

4.51 END-OF-LIFE EXAMPLE

For a 10-year EOL time-out, the internal counter counts
up to 241 clocks incremented every 364 hours (=15
days). The counter starts at zero. To shorten the EOL
time-out, the EOL register can be loaded with a non-
zero value.

For a seven-year EOL time-out, start with EOL value of
72 instead of 0. Table 4-4 shows the bit settings for a
seven-year EOL.

TABLE 4-4: SEVEN-YEAR EOL

Data 0 0 0 1 0 0 1 0

Bit# || O 1 2 3 4 5 6 7

Value|| 0 0 0 8 0 0 |64]| O

When the part reaches a count of 241, the EOL warning
will occur. In this seven-year example, the starting
value was 72, so the clock will be incremented 169
(241-72) times, for a total of 169 x 364 hours, or 61516
hours or 7.0 years.

4.6 Limits Verification
(TM4, TM5, TM6, TM7)

After the RE46C202 is configured, test modes are
available to verify that the limits are functioning as
expected. Table 4-5 describes the limit verification test
modes. These test modes are ordered to facilitate
smoke box verification, going from no smoke to
minimum smoke to maximum no smoke alarm
(hysteresis) to minimum Hush smoke. Overall, this
means starting with no smoke and ending with
maximum smoke.

To enter these test modes, follow these steps:

1. Power-up with the bias condition shown in
Figure 4-1 to enter MO. At power-up, the four
input pins TEST, I/O, FEED and TEST2 should
be tied to Vgg. TESTOUT, RLED and GLED are
outputs that are used to monitor the system

response.

2. Drive TEST from Vgg to Vpp and hold at Vpp.

3. Drive TESTZ2 input from Vgg to Vpp and hold at

4. Apply four clock pulses to the TEST2 input (Vpp
to Vgg and back to Vpp) to enter TM4.

5. With appropriate smoke level in the chamber,
pull TEST low to Vgg and then, drive FEED to
Vpp for at least 2 ms. TESTOUT will indicate
detection status (HIGH = detection). The
integrator and DAC voltages can be monitored
on the GLED and RLED pins, respectively.

6. Drive TEST high to Vpp and clock TEST2 once.
This places the RE46C202 in the next test
mode.

7. Repeat Steps 5 and 6 until each verification
mode is checked.

This operation causes a dark (IRED off) measurement
followed by a lit (IRED on) measurement. The
difference is digitized and compared to the 6-bit alarm
limit. The resulting compare comes out on TESTOUT.
A logic high is output as soon as the measurement
digitization exceeds the smoke alarm limit.

Figure 4-4 shows the timing diagram for the Limits
Verification procedure.

TABLE 4-5:  ALARMLIMITS VERIFICATION
DESCRIPTION
Function Mode TEST2 Clocks

(Low, then High)
Clock TEST2 4x

PTT/Chamber Test T™M4

Standby TM5 Clock TEST2 5x
Hysteresis TM6 Clock TEST2 6x
Hush T™M7 Clock TEST2 7x

2022-2025 Microchip Technology Inc. and its subsidiaries

DS20006676B-page 25



RE46C202

TEST

V

DD
TEST2 L

VSS

L]

L]

MODE MO Y ™0 | ™1 Y T™M2

) T™3

X TM4/5/6/7

FEED

IRED

Integrator

(GLED)

DAC

Alarm Level

(RLED)

TESTOUT Undefined

FIGURE 4-4:

4.7 Chamber Monitor Calibration

(TM10, TM11)

Measurement and programming of the Chamber
Monitor baseline value is done in Test modes TM10
and TM11, respectively. Alternately, in a well-
characterized system, TM1 may be used to program
CM and CM, 55 without measurement. CM,,,5x must be
set to a value greater than the CM value.

4.71 BASELINE CM MEASUREMENT

(TM10)
To enter this mode, follow these steps:

1. Power-up with the bias condition shown in
Figure 4-1 to enter MO. At power-up, drive four
input pins (probe pads) TEST, I/O, FEED and
TEST2 should be tied to Vgg TESTOUT, RLED
and GLED are outputs that are used to monitor
the system response.

2. Drive TEST from Vgg to Vpp and hold at Vpp.

3. Drive TEST2 input from Vgg to Vpp and hold at

4. Apply 10 clock pulses to the TEST2 input (Vpp
to Vgg and back to Vpp) to enter TM10.

5. Drive TEST from Vpp to Vgg before measuring.

6. Driving FEED high for at least 2 ms causes a
baseline dark (IRED off) measurement followed
by a lit (IRED on) measurement. The difference
is digitized and accumulated to the CM counter.

Timing Diagram for Limit Verification in Mode TM4 ~ TM?7.

The integrator and DAC voltages can be
monitored on the GLED and RLED pins,
respectively. The comparison of the DAC and
the integrator voltages comes out on the
TESTOUT pin.

7. The baseline CM value that is held in the CM
counter is latched into the programming register
by clocking I/0 while TEST and FEED are low.

8. The CM value is stored in EEPROM in TM11.

9. In order to set the CM, o« value, the value held
in the CM counter can be incremented by
pulsing TEST from Vgg to Vpp and back to Vgg.
Each pulse increments the CM counter by one.

10. The CMy .« value held in the CM counter is

latched into the programming register by
clocking I/O while TEST is high and FEED is
low.

4.7.2 CM PROGRAMMING (TM11)

After the CM and CM,,5x values are latched in the
programming register in TM10, values may be
programmed into EEPROM in TM11.

1. To enter CM Programming mode TM11, with
TEST high, and clock TEST2 once from TM10.

2. Drive TEST to Vgs.

Pulse 1/0 to Vpp for 10 ms minimum.

4. The CM and CM,,, values are now stored in
EEPROM.

w
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MODE MO Y T™MO | _TM1__ )\ TM2 ) _TM3 ™10
VDD
TEST2 L] | L L]
VSS
VDD
TEST ] fnnMm
VSS
VDD
FEED
VSS
IRED [
Integrator /
(GLED)
pAC —
(RLED)
TESTOUT Undefined \ T I
CM Counter Undefined X AN 14 00000021
FIGURE 4-5: Timing Diagram for CM Calibration Mode in TM10.
MODE TM10 o {TM11
VDD e
TEST2 ||
Vop
VDD
FEED o
VSS
VDD .
TEST ML oo 11
VSS
—»| 10 ms ¢—
o Voo - - —
VSS o
CM Counter __ 14 M 23 24
CMset 0 14 14
CMmxset 0 O {23
CMo 0 o [ write Y14
CMmx 0 T Y write {23
FIGURE 4-6: Timing Diagram for CM Calibration Setting and Programming in Modes TM10 ~ TM11.
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4.8 Smoke Calibration (TM12, TM13,
TM14, TM15)

A separate Calibration Test mode is used for each
Measurement mode (PTT/Chamber Test, Normal,
Hysteresis and Hush) so that alarm limits can be set for
each.

The Calibration Test modes are listed in Table 4-6. In all
calibration test modes, the integrator output can be
accessed at the GLED output. The DAC output voltage,
which represents the smoke detection level, can be
accessed at the RLED output, and the comparator
output can be accessed at TESTOUT.

The FEED input is clocked to step up the smoke
detection level at RLED. Each FEED clock increments
the DAC and initiates a smoke measurement. When
the smoke detection level is less than the photo amp
output voltage, TESTOUT will be asserted high. When
the smoke detection level is equal to or greater than the
photo amp output voltage, TESTOUT will remain low.
To save this smoke alarm limit, the I/O input is pulsed
low-to-high to store the result in the programming
register. In TM15, when the I/O is pulsed, the result is
stored in the programming register and then all four
results in the programming register are programmed
into the EEPROM. It is recommended that the I/O pulse
in TM15 be at least 10 ms.

TABLE 4-6: ALARM LIMIT CALIBRATION
MODES
Alarm Limit Mode TEST2 Clocks

(Low, then High)
PTT/Chamber Test TM12 | Clock TEST2 12x
Standby Alarm Limit TM13 | Clock TEST2 13x
Hysteresis Alarm Limit | TM14 | Clock TEST2 14x
Hush Alarm Limit TM15 | Clock TEST2 15x

4.8.1 SIMPLE ALARM LEVEL
CALIBRATION

1. Power-up with the bias condition shown in
Figure 4-1 to enter MO. At power-up, drive four
input pins (probe pads) TEST, I/O, FEED and
TEST2 should be tied to Vgg. TESTOUT, RLED
and GLED are outputs that are used to monitor
the system response.

2. Drive TEST from Vgg to Vpp and hold at Vpp.

3. Drive TESTZ2 input from Vgg to Vpp and hold at

4. To calibrate an alarm limit setting, clock TEST2
to the test mode (TM12, TM13, TM14 and TM15
as indicated above).

5. With appropriate smoke level in chamber, pull
TEST low to Vgg, and then drive FEED to Vpp
and hold at least for 2 ms. The integrator and
DAC voltages come out on the GLED and RLED
pins, respectively. This operation causes a
baseline dark (no IRED) measurement followed
by a lit (IRED) measurement.

6. Clock FEED (hold FEED high for at least 2 ms)
until TESTOUT no longer transitions high after
an integration. Unlike the Limit Verification,
digitization does not occur automatically, but
instead the DAC is incremented on each falling
edge of FEED. The DAC voltage is shown on
the RLED pin. When the DAC output is greater
than the integrator output, TESTOUT will not
transition high. Then, with FEED held low, pulse
I/O high for 10 ys to latch the data into the
programming register.

7. To store the TM15 limit and program all the
alarm limits in to EEPROM, pulse 1/O high for
10 ms.

4.8.2 QUICKER ALARM LEVEL
CALIBRATION

FEED can be used to skip tests the min. alarm level.

1. To calibrate a smoke detection level, clock
TEST2 to the test mode (TM12, TM13, TM14,
and TM15 as indicated above).

2. With appropriate smoke level in chamber, pull
TEST low to Vgg, then drive FEED to Vpp and
hold for at least 2 ms for the first full integration.
The integrator and DAC voltages come out on
the GLED and RLED pins, respectively. This
operation causes a baseline dark (no IRED)
measurement followed by a light (IRED)
measurement.

3. Clock FEED high for 5 ys with a 10 ys period
until the minimum of the calibration range is
reached then, hold FEED low for greater than
2 ms.

4. Clock FEED high for at least 2ms until
TESTOUT no longer transitions high after an
integration.

DS20006676B-page 28

2022-2025 Microchip Technology Inc. and its subsidiaries



RE46C202

4.8.3 DECREMENTING ALARM LIMIT
CALIBRATION

If the desired alarm limit is one step below the
measured alarm limit, the measurement can effectively
be decremented. The measurement counter rolls over
at 64, so incrementing FEED 63 times is equivalent to
decrementing the measurement by one.

MODE Y TM12/13/14/15
VDD
TEST2 L
Vss
Voo
TEST
Vss
Voo
FEED | . — | | [ | | I
SS
e >2ms —»]
Voo ToerPw
110 I
Vss
IRED [ I [ 1 1 [
Integrator  _ _ —— \/ \ Vg (Vg (Vg -
(GLED)
DAC r
(RLED)
TESTOUT _ L] L] L] L] |
DAC Count {5 {6 {7 {8 fo
Measure X0 0 11 12 13 14 15
Alarm Limit Set 10 15
FIGURE 4-7: Timing Diagram for Simple Alarm Limit Calibration in Mode TM12 ~ TM15.
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MODE 4 TM12/13/14/15
Voo
TEST2 |
VSS
Voo
TEST |
VSS
Vop
FEED . — 1 ||| I | L
VSS
|4— >2ms ~>|17 >2 ms —b{
Vop ToeTH Toetpw
/0 Il
VSS
IRED M I M M
Integrator _ _ _ ——— VA T V7 | W
(GLED)
DAC -
(RLED)
TESTOUT ! | "l | |
DAC Yo W4 s {9
Measure Yo 0 4 5
Alarm Limit Set 10 15
FIGURE 4-8: Timing Diagram for Quick Alarm Limit Calibration in Mode TM12 ~ TM15.
4.9 Chamber Monitor Single Sample In this mode, the CM sample will be accompanied by a
Test Mode (TM16) 10 ms GLED flash. After the single CM sample, the

chamber monitor will revert to a normal operation.
Test mode TM16 allows users to enable the Chamber

Monitor Fast Siqgle Sample moc_jg. !nstead of .taking 64 410 Lock Bit Programming (TM19)
samples over eight hours and dividing by 64, it takes a

single sample within eight minutes. If this sample is Test mode TM19 allows users to program the EE lock
greater than CMmax, the chamber monitor will chirp. bit. Once the EE lock bit is set, the programmed user

To enable the Chamber Monitor Fast Single Sample EE data cannot be changed, unless the lock bit is reset.

mode, follow these steps: To enter this mode, follow these steps:

1. Wait until at least one detection (TO pulses high). 1. Power-up with the bias condition shown in
. Figure 4-1 to enter MO. At power-up, TEST, /O,
2. Drive TEST2 from Vs to Vop. FEED and TEST2 should be tied to Vgs.

3. Drive TEST from Vs to Vpp. 2. Drive TEST from Vgg to Vs and hold at Vpp.
4. Apply 16 clock pulses to TEST2 (Vpp to Vgg & then 3. Drive TEST2 input from Vgg to Vpp and hold at
back to Vpp) to enter TM16. Vpp to enter TMO.

5. Pulse I/0 > 3V for at least 10 ys; this sets the
Chamber Monitor Fast Single Sample mode.

6. Drop out of TM16 and into Normal Operating mode:
a. TEST = VSS
b. TEST2 = Vgg
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4. Apply 19 clock pulses to the TESTZ2 input (Vpp
to VSS and then back to Vpp) to enter in TM19

mode.

5. Hold TEST at Vpp and pulse I/O once to set the
lock bit and store it into EEPROM memory.

6. Toresetthe lock bitin step 5, drive TEST to Vgg
and pulse I/O once to reset the lock bit.

To set user EE lock bit

VDD
TEST |
VSS
VDD
[ 1 0 4 L
VSS
— — —  —
Min Trpyew = 10 ps Min T1 =20 ps Min Terog = 10 ms
VDD
I/0 [ 1
VSS
MODE MO X TMOY TM1J TM2Y TM3f TmM4) TM5f TM6 ) TM1Y TM19
To reset user EE lock bit
VDD
TEST | |
VSS
VDD
 ____ [ LI 0 0 L L
VSS
e B B e N
Min Tryew = 10 ps Min T1 =20 ps Min Tegrog = 10 ms
f—
VDD
I/0 [ 1
VSS
MODE MO ¥ TMOY TM1) TM2) TM3f Tm4) TM5Y% TM6 ) LEE | TM19
FIGURE 4-9: Timing Diagram for User Lock Bit Programming in Mode TM19.
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NOTES:
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5.0 APPLICATION NOTES

5.1 Standby Current Calculation

A calculation of the standby current is shown in
Table 5-1, which is based on the Typical Application
and the following conditions:

Vbb = 9V

LED Current in Loaded Battery = 16.7 mA
Check (VfLED=2'OV’ VDS=O.5V, R1

=390)

End-of-Life Enabled = (EOLEn=1)
Detection Integration Time = 220 ps
IRED Current = 200 mA

TABLE 5-1: STANDBY CURRENT CALCULATION
Ipp Component Current (uA) | Duration (s) | Period (s) Duty Cycle Avera?: ISurrent
Fixed IDD 0.9 Always Always 1 0.9
Photo Detection Current
Smoke Detection
Excluding IR Drive 170 5.00E-03 10 500E-6 86E-3
IR drive During Detection 200E+3 220E-6 10 20E-6 4.4
Subtotal 4.5
Chamber Test
Excluding IR Drive 170 5.00E-03 320 16E-6 2.7E-3
IR drive During Detection 200E+3 220E-6 320 625E-9 138E-3
Subtotal 140E-3
Low-battery Check
Unloaded 20 10E-3 80 125E-6 2.5E-3
Loaded 16.7E+3 10E-3 320 231E-6 522E-3
Subtotal 524E-3
End-of-Life 5E-6
Total 6.1

The following sections explain the current components
in Table 5-1.

5.1.1 FIXED IDD

This is the current draw from the internal oscillator,
which is constantly running in a normal operation.

5.1.2 SMOKE DETECTION

This is the current draw from the smoke detection
circuitry during the 5 ms smoke check period. This is
done every 10s in normal standby operation.

The IR drive component of smoke detection typically is
the biggest factor in the overall smoke detector current
budget. Careful selection of integration time and IRED
current can maximize detector battery life.

For the IR drive in Table 5-1, the setting of 200 mA and
220 ys was selected, which reflects an average of
4 uA.

Reducing the integration time or the IRED current will
decrease the IR drive component proportionately. For
example, halving the integration time from 220 ps to
120 ps will halve the average current from 4.4 pA to
2.2 yA; using a 100 pA IRED current and 100 ps
integration time will reduce the average current to
1.1 pA.

Likewise, increasing to maximum settings will increase
the current draw. Using a 440 us integration time and
200 mA IRED yields a maximum (nominal) average
current draw of 8.8 pA.
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5.1.3 CHAMBER TEST

This is the current draw from the smoke detection
circuitry during the 5 ms chamber test. This is done
every 320s in normal standby operation.

The integration time, IRED current and gain factor
settings also apply to the chamber test. However, since
the check is less frequent, the average current
contribution is relatively small. At most, this test will add
around 0.3 pA to the overall current budget.

5.1.4 LOW-BATTERY CHECK
(UNLOADED)

This is the current draw from the low-battery detection
circuitry during the 10 ms unloaded low-battery check
period.

5.1.5 LOW-BATTERY CHECK (LOADED)

This is the current draw from the RLED during the
10 ms loaded low-battery check period. The 16.7 mA
current load is based on an LED forward diode voltage
of 2.0V, a driver Vpg(on) = 0.5V and R1 = 390Q. This
current will degrade as the battery voltage drops,
eventually reducing to around 12 mA at a low-battery
voltage of 7.2V.

Proper selection of a battery test load is needed to
adequately test for a low-battery condition. Likewise,
the selection of a low-battery voltage is also important
to ensure sufficient horn levels in alarm and battery life.

5.1.6 END-OF-LIFE

This is the current draw to read EOL bits from EE and
then increase by one, followed by writing the EOL bits
back to EE. The average 5 pA cost of operating end-of-
life is inconsequential to the overall current usage.

517 TOTAL CURRENT
This is the average total current draw in standby.
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5.2 FUNCTIONAL TIMING DIAGRAMS
Standby, No Alarm (not to scale)
Trero Tsor
—p-
smokesampe | | | 0 0 0 1 1 ¥ ¥ ¢ ¥ 0000000 ffpppfppnnnai
(Internal Signal)
Tecrt
"™ »
* 1
Chamber Test | |
(Internal Signal)
TPLEH TPLB(
I A r d
Low-battery Test 1 Il 1 | |
(Internal Signal)
TON!
—-
RLED I I
™ o
" 1
Tocent
FIGURE 5-1: Timing Diagram — Standby, No Alarm.
Low-battery Test Failure (not to scale)
TPLBZ
f gl
Low-battery Test ﬂ |]
(Internal Signal)
THON1
e
HORN | | | | | |
o
THPER1 TON1
-
RLED I |
le »l
je
TPLED1
Chamber Test (not to scale)
TPCT1
le »l
" "1
Chamber Test ﬂ ﬂ
(Internal Signal)
THON1 THOF4
e
HORN LI | | ||
— f—
Thors
THPERZ
FIGURE 5-2: Timing Diagram — Low-Battery Test Failure and Chamber Test Failure.
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From no alarm to local alarm then back to no alarm (not to scale)

o e
T T
Smoke Level | |
No Smoke Alarm Smoke Alarm No Smoke Alarm
" e
r T
Smoke | ]
(Internal signal)
Smoke Sample 1 | 1 11 | | | | | | | |
(Internal Signal) L L e
T I 1
Teero Teert Teers Tioouwe1
—i
TESTOUT 1 1 11 1 | | | ] 1 I
(Smoke Sample +I/0 DUMP)
Push-to-Test (not to scale)
TEST | 1
Smoke | |
(internal signal)
Smoke Sample 1 | 1111 1 | | | | | | |
(internal signal)
B - L —
Teero Teera Teers
Tioouwet
TESTOUT | 1 1111 1 1 | | 1 1 I 1

FIGURE 5-3:

Timing Diagram — From Standby to Local Smoke and Push-To-Test.

Local Smoke Alarm (not to scale)

No Smoke Alarm N Smoke Alarm
o+
moke
(intemal signal)
Thowvt Thore Thort N Thor2 !
r "
HORN
(Temporal Patiem)
Tiowz Thos  Thors
HORN e — LT LT LT LI L1 LT LT LT [
(Continuous Pattem)
Tscr
Smoke Sample | 1 | | I ]
(internal signal) f |
Teera
Teenz
r |
RLED | I I | I
Tou
o I
e )
e l
Toourt

FIGURE 5-4:

Timing Diagram — Local Smoke Alarm.

—

1/0 as input

HORN

S I

1/0 Alarm (not to scale)

Tiort

Tioowvz

(Temporal Pattern)

HORN

Tioowys

[ L L

(Continuous Pattern)

FIGURE 5-5:

Timing Diagram — I/O Smoke Alarm.
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Alarm Memory (not to scale)
Alarm Memory
Indication
\ Alarm, No Low Battery | Alarm Memory, No Alarm, No Low Battery Alarm Memory, after 24 hour | ! \
rReo [T TUTTUTTUTTTTT | | [ |
IO o i
Tont TeLeoz TeLept Treot
TorLent TeLens
GLED Frt rrt QL
- —t—
Tont TorLeo2 Tont
Tereos
|
f ! Thpers
Tawro —
HORN LT
TEST
HUSH Timer (not to scale)
‘ Alarm, No Low Battery | HUSH Timer, No Alarm, No Low Battery | Standby, No Alarm, No Low Battery
rReo [T TTTTTTTTTTT [ [ [ [ |
o —
Treer TeLeot
f |
HORN
TEST !
FIGURE 5-6: Timing Diagram — Alarm Memory and Hush Timer.
CO Alarm (not to scale)
Tiopws
—
1/0 as Input m |
: .
Tooror
CO Alarm |
(Internal Signal)
Thows Thowr
— K 1
HORN [ M
Trons
Tipers
f o
FIGURE 5-7: Timing Diagram — CO Alarm.
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Horn Synchronization and AAL (not to scale)

no alarm alarm
Smoke |
(internal signal)
HORN I | I | I
Tioowe2 TiopLva
e ol
Horn Sync I | | I
1/0 Dump
(internal signal)
TP\O! TONIO TOFK)
o ] L] L L L]
k g
TPIOZ
FIGURE 5-8: Timing Diagram — Horn Synchronization and AAL.
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6.0 PACKAGING INFORMATION

6.1 Package Marking Information

14-Lead SOIC (3.90 mm) Example
Ininininininl Inininininin
XXX XXX XX XXX
XXX XX XXX XXX Resscaoz

Y Y WWNNN O R &

ININIRINININI INIRIRINININI

Legend: XX..X Customer-specific information
Y Year code (last digit of calendar year)
YY Year code (last 2 digits of calendar year)
Www Week code (week of January 1 is week ‘01)
NNN Alphanumeric traceability code
@ Pb-free JEDEC designator for Matte Tin (Sn)
* This package is Pb-free. The Pb-free JEDEC designator (@)
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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14-Lead Plastic Small Outline (D3X) - Narrow, 3.90 mm Body [SOIC]

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

2X
A Jo.10]c]A-B|

M
N

E1 - g - - = —+
T 7

2X 777 - x

~Jo10[c]p I ‘

S welRDZ VI N AR
—] [¢] = L»l LNXb

E

(6]« NOTE5S | 9|0.250|C|A-B[D]
TOP VIEW
* //10.10(C
[ \
A A2 k j
RN T s s s 7 ]
PLANE J e
A1 SIDE VIEW [~ ]o.10

c -
He—rh,

— C
SEE VIEWC ;
——I L ¢
(L1) i:
VIEWC

VIEW A-A
Microchip Technology Drawing No. C04-065-D3X Rev E Sheet 1 of 2
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14-Lead Plastic Small Outline (D3X) - Narrow, 3.90 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http:/fwww.microchip.com/packaging
Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX

Number of Pins N 14
Pitch e 1.27 BSC
Overall Height A - - 1.75
Molded Package Thickness A2 1.25 - -
Standoff § Al 0.10 - 0.25
Overall Width E 6.00 BSC
Molded Package Width E1 3.90 BSC
Overall Length D 8.65 BSC
Chamfer (Optional) h 0.25 - 0.50
Foot Length L 0.40 - 1.27
Footprint L1 1.04 REF
Lead Angle 0 0° - -
Foot Angle 4 0° - 8°
Lead Thickness c 0.10 - 0.25
Lead Width b 0.31 - 0.51
Mold Draft Angle Top o] 5° - 15°
Mold Draft Angle Bottom B 5° - 15°

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. § Significant Characteristic

3. Dimension D does not include mold flash, protrusions or gate burrs, which shall

not exceed 0.15 mm per end. Dimension E1 does not include interlead flash
or protrusion, which shall not exceed 0.25 mm per side.
4. 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.
5. Datums A & B to be determined at Datum H.
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14-Lead Plastic Small Outline (D3X) - Narrow, 3.90 mm Body [SOIC]

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

~0nnnnn

C

ATITIN
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RECOMMENDED LAND PATTERN

-

I

X

Units MILLIMETERS
Dimension Limits MIN NOM MAX
Contact Pitch E 1.27 BSC
Contact Pad Spacing C 5.40
Contact Pad Width (X14) X 0.60
Contact Pad Length (X14) Y 1.55

Notes:

1. Dimensioning and tolerancing per ASME Y14.5M

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

SILK SCREEN

T
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14-Lead Plastic Dual In-Line (P) — 300 mil Body [PDIP]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging

NOTE 1 &
N

Notes:

EEE:

[Ny

-\X{\\
INOONWN

=
oLl
“n |

LA LRI

D
E
R [ L
Al—
b1
~—Db e I eB !
Units INCHES

Dimension Limits MIN NOM MAX
Number of Pins N 14
Pitch e .100 BSC
Top to Seating Plane A - - .210
Molded Package Thickness A2 115 .130 195
Base to Seating Plane A1 .015 - -
Shoulder to Shoulder Width E .290 .310 325
Molded Package Width E1 .240 .250 .280
Overall Length .735 .750 775
Tip to Seating Plane 115 130 .150
Lead Thickness c .008 .010 .015
Upper Lead Width b1 .045 .060 .070
Lower Lead Width b .014 .018 .022
Overall Row Spacing § eB - - 430

1. Pin 1 visual index feature may vary, but must be located with the hatched area.
2. § Significant Characteristic.
3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
4. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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APPENDIX A: REVISION HISTORY

Revision B (April 2025)

The following is a list of modifications:

* Removed UL reference from Section “Descrip-
tion”.

» Updated Section 6.0, Packaging Information.

* Minor editorial corrections

Revision A (May 2022)

+ Original release of this document
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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.

PART NO. X X L)Ig“) _I)g Examples:
. . a) RE46C202S14: Programmable
Device Package Number of Pins Tape a_nd Reel Lead Free Photoelectric Smoke
Option Detector ASIC,
14-Lead SOIC package,
. . . Lead Free
Device: RE46C202: Programmable Photoelectric Smoke Detector ASIC

b) RE46C202S14T: Programmable
Photoelectric Smoke

Small Plastic Outline - Narrow, 3.90 mm Body (SOIC) ?ftfd%f Q(S)'lg .
-Lea package,

Tape and Reel, Lead Free

Package: S14

Number of 14 =  14-Lead

Pil::;: ero 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
Tape and Reel Blank = Standard packaging (tube or tray) with your Microchip Sales Office for
Option: package availability with the Tape and Reel
T = Tape and Reel option.
Lead Free: F = Lead Free
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Microchip Information

Trademarks

The “Microchip” name and logo, the “M” logo, and other names, logos, and brands are registered and
unregistered trademarks of Microchip Technology Incorporated or its affiliates and/or subsidiaries in the
United States and/or other countries (“Microchip Trademarks”). Information regarding Microchip
Trademarks can be found at https://www.microchip.com/en-us/about/legalinformation/microchip-
trademarks.

ISBN: 979-8-3371-0202-3

Legal Notice

This publication and the information herein may be used only with Microchip products, including to design,
test, and integrate Microchip products with your application. Use of this information in any other manner
violates these terms. Information regarding device applications 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. Contact your local Microchip sales office for additional support or, obtain additional support
at www.microchip.com/en-us/support/design-help/client-support-services.

THIS INFORMATION IS PROVIDED BY MICROCHIP "AS IS". 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 ANY IMPLIED WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY, AND
FITNESS FOR A PARTICULAR PURPOSE, OR WARRANTIES RELATED TO ITS CONDITION,
QUALITY, OR PERFORMANCE.

IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDIRECT, SPECIAL, PUNITIVE, INCIDENTAL,
OR CONSEQUENTIAL LOSS, DAMAGE, COST, OR EXPENSE OF ANY KIND WHATSOEVER
RELATED TO THE INFORMATION OR ITS USE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS
BEEN ADVISED OF THE POSSIBILITY OR THE DAMAGES ARE FORESEEABLE. TO THE FULLEST
EXTENT ALLOWED BY LAW, MICROCHIP'S TOTAL LIABILITY ON ALL CLAIMS IN ANY WAY
RELATED TO THE INFORMATION OR ITS USE WILL NOT EXCEED THE AMOUNT OF FEES, IF ANY,
THAT YOU HAVE PAID DIRECTLY TO MICROCHIP FOR THE INFORMATION.

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.

Microchip Devices Code Protection Feature

Note the following details of the code protection feature on Microchip products:
» Microchip products meet the specifications contained in their particular Microchip Data Sheet.

» Microchip believes that its family of products is secure when used in the intended manner, within
operating specifications, and under normal conditions.

» Microchip values and aggressively protects its intellectual property rights. Attempts to breach the code
protection features of Microchip product is strictly prohibited and may violate the Digital Millennium
Copyright Act.

* Neither Microchip nor any other semiconductor manufacturer can guarantee the security of its code.
Code protection does not mean that we are guaranteeing the product is “unbreakable”. Code
protection is constantly evolving. Microchip is committed to continuously improving the code protection
features of our products.
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