
1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

A

B

C

D

E

F

A

B

C

D

E

F

Date: 2026-10-24
KiCad E.D.A. kicad-cli 7.0.11+dfsg-1build4

Rev: P1Size: A3
Id: 1/6

Title: Fiber Dig-In Alarm þÿ �Cabinet Board Prototype (2-channel) þÿ �Top level

File: fiberalarm.kicad_sch
Sheet: /
Prototype for engineering review

Bench prototype: 2 optical TX (SFP) + 2 optical RX channels, MCU, power, alarm latch, relays
Production board repeats the RX channel x8 and SFP slot x8 (see design spec)
Generated schematic þÿ �verify custom/unfootprinted parts before layout

Power

File: power.kicad_sch

MCU

File: mcu.kicad_sch

Optical TX

File: optical_tx.kicad_sch

Optical RX

File: optical_rx.kicad_sch

Alarm and I/O

File: alarm_io.kicad_sch

12 V input, protection,
3.3 V SFP buck, 5 V buck,
3.3 V analog LDO

STM32G474 MCU,
decoupling, SWD,
boot/reset

2x 1550 nm SFP transmitters,
MSA power filters, status
pull-ups, test headers

FIBER DIG-IN ALARM þÿ �CABINET BOARD, 2-CHANNEL BENCH PROTOTYPE

Light from the far cabinet arrives on each received strand. Each photodiode channel compares its level
with a threshold set 3 dB below the calibrated level. Any channel below threshold pulls ALARM_N low,
which latches the siren relay in hardware. The MCU logs the event, reports it by radio and clears the
latch only after the keyed reset. The two SFP lasers transmit continuously to the far cabinet.

Sheets: Power | MCU | Optical TX | Optical RX | Alarm and I/O
Production board: repeat the RX channel x8 and the SFP slot x8.

2x photodiode receive channels:
TIA, comparator with hysteresis,
wired-OR alarm, threshold DAC

Hardware alarm latch, relays,
key switch, CAL button, LEDs,
UART and radio headers
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RAILS
+12V cabinet 12 V after fuse, TVS and reverse-polarity diode
+3V3_SFP SFP laser modules only (about 0.6 A for 2 modules)
+5V relay coils, radio module header
+3V3A MCU, op-amps, comparators, DAC (quiet rail from LDO)

Inductor values follow the AP6320x datasheet table; confirm before layout.
Production board (8 SFPs) needs a 3 A buck for +3V3_SFP (e.g. LMR33630).

SFP SUPPLY 12 V -> 3.3 V, 2 A

POWER FLAGS (ERC only, no parts)

RELAY / RADIO SUPPLY 12 V -> 5 V, 2 A
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USART1: PA9 TX, PA10 RX SPI1: PA4-PA7 to radio
Internal HSI oscillator (no crystal).
Verify alternate functions in STM32CubeMX before layout.

RESET, BOOT, DEBUG

DECOUPLING (place one 100 nF at each VDD pin)
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NOTES
1. Only the transmit half of each SFP is used. The receive side of the link is

the discrete photodiode channel on sheet Optical RX.
2. TX_DISABLE has a 1k pull-down, so each laser is ON whenever the board has

power, even with the MCU held in reset. The MCU drives it high only for
the scheduled end-to-end self-test.

3. TD+/TD- are left open (laser at steady bias). If the chosen module
squelches with no data, feed a 125 MHz LVPECL clock through J5.

4. Both SFP ID EEPROMs use the same I2C address, so they are kept off the
MCU bus; J6 gives bench access.

5. SFP cage/connector footprint is not in the KiCad library: create it from
the TE drawings (TO DO before layout).
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TEST POINTS

CHANNEL MATH
V_SIG = 0.25 V + I_pd x 4.99k (about 0.94-2.42 V)
Calibrate: V_TH = 0.25 V + 0.5 x (V_SIG - 0.25 V) (-3 dB)
V_SIG < V_TH -> comparator LOW -> ALARM_N LOW
Dark, no power or pulled cord -> alarm (fail-safe)
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RECEIVE CHANNEL 2 (repeat x8 on production board)
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SERVICE AND RADIO HEADERS

HARDWARE ALARM LATCH SIREN RELAY (driven by latch)

ALARM PATH (no firmware in the loop)
Any RX channel low -> ALARM_N low -> U8 ~PRE sets Q
-> Q1 -> K1 -> siren. Q stays set until the MCU pulses
LATCH_CLR_N, which firmware allows only after the
keyed reset input (J9) is operated.
At power-up ALARM_N is low until light arrives, so the
siren sounds until the board is armed (fail-safe).
Relay contacts 1 COM, 3 NC, 4 NO: confirm against
the Omron G5LE datasheet before layout.

KEY RESET AND CAL BUTTON

STATUS LEDS

DRY-CONTACT RELAY (driven by MCU)
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