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VAA +3.3V
Voltage Regulation
AA +3.3
Input needs to be > 3.5 VAC RMS for the module to function properly
GND1 GND3
VAC VEE VAA
©
©-(OPWR_FLAG PWR_FLA WR_FLAG <~ File: vr.kicad_sch <
- - - GND1 GND3
Sw101 D101
On/Qff Switch 1kVAC 1A
9 I
J101 VCC_LIGHTS is ~2.8 VDC
Dynamo 6VAC
iii +3.3V VCC_LIGHTS 1 1102
MCU Brake Lights
WR_FLAG
6 VAC nominal with 12 Ohm load
GND1 hvee GND3
FREQ MEAS rprq MEAS MCU_L_END MCU_L_EN
When testing this module on the bench ensure M Brakelights:
that VEE doesn't exceed 19 VAC RMS ("= VAA - 25 VDC). HIGND3 MCU_DBGD|—MCU-DBG 4 LED:
When that threshold is exceeded the overvoltage protection Kingbright L 53 SRC/D
will start to draw all the current available. red, Vf 1.85 V, If 20 mA, D 5 mm, Iv 2000 mcd
+ series resistor:
- - VCC_LIGHTS @2.8VDC: (47-4.7=)42.3 Ohm 19 mW
File: mcu.kicad_sch
GND3 ar:
4x LED:
Kingbright L-7104SEC-J3
red, Vf 2.2V, If 20 mA, D 3 mm, Iv 2000 mcd
+3.3V  VEE + series resistor:
VCC_LIGHTS @2.8VDC: (30-4.7=)25.3 Ohm 12 mW
Input n Qutput
VEE
Hvee FREQ_MEASD{— REQMEAS
MCU_L_EN KPD5_L_EN VCC_LIGHTST] VCC_LIGHTS MCU_DBG 6> TP101 )
Debug Pin
GND3
TP102
GND3
File: input_n_output.kicad_sch GND3
X7
GND3
Power consumption (with UART disabled):
steady state with power coming in and MCU in sleep mode: 4.3 mAAC @ 6 VAC / 5 Hz = 26 mW
steady state with power coming in and MCU running : 5.6 mAAC @ 6 VAC / 100 Hz = 34 mW
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max. VDD = 10.7 VDC
VAA is rectified AC (measured)
VAA VAA VPP VPP VDD
[C]
5
Q201 Vgs max. 20 VDC &
[+
Q2018 0202 z
IRF7342 pCh 40V 2.1A
° ° ° ° ° 14
. Tal N
VG o1 S 1201
220n 25V Q201A <3 e 6,8mH 1.%A
GNDIF—p IRF7342 pCh o
D204 D205 D206 D207 z
24V 1w 24V 1w 24V 1w 24V 1w >
€202 Jg QL €203
€205 0201 R203 100u 25V 220u 25V
220n 25V 9v1 0.5W 10k
PWR_FLAG
GND1 GND1 GND1 GND1 GND1 GND1 GND1 GND1 GND1 DL oNDL GND3  GND3
Overvoltage Protection Filtering
VDD << 12 VDC
VDD min. I/P 2.7V +3.3V +3.3V
(measured down to 2.3 V, which was still OK)
max. |/P 12V
Step—Up Step—Down Voltage Regulator 3V3 PWR_FLAG
TP201
VDD
® VDD VROUTCH R209 +3.3V
oM GND3
[IGND3
File: step_up_step_down_voltage_regulator_3v3.kicad_sch
GND3 GND3
for LC—Filter see
https://rf-tools.com/lc—filter/
(LowPass, Chebyshev, Shunt first, Order 3,
Cutoff Frequency 115 Hz, Passband Ripple 0.02 dB,
Input Impedance 5 Ohm, Output Impedance 56 Ohm, )
Component Values Standard) Voltage Regulation
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T 7 i 3 i % i 5
vCC VCe
301 U301 © ATtiny4313—-VQFN20 e
1000 16V S
— >
) MCURES 195, /RESET AINO/PCINTO/PBO [E
VCC is 3.3 VDC AINL/PCINTL/PB1 301~
vee GND3 MCUXTALL 31ppg,/pCINTS/XTALL 0COA/PCINT2/PB2fEE — [MCU_LEN T
0C1A/PCINT3/PB3 MCUMISO 1 o
MCUXTALZ 21pp1 /pCINTS/XTAL2 OCLB/PCINTA/PBARR MCUMOSI 5] :ugg
vee SDA/DI/MOSI/PCINT5/PBS == et MCU_SCK 3]
16 MCU_MISO MCU_SCK_ 31y
DO/MISO/PCINTG,/PB6 16— HEn ST T
veeo—— SCL/USCK/SCK/PCINT7/PB7 -l —MEU=CR ——————RST o
R301 3
10k RXD/PCINTL1,/PDO R MCU_RXD S
GND3O— TXD/PCINTL2,/PD1 711, MCU_TXD
CKOUT/XCK/INTO/PCINTA3/PD2 | (FREQ_MEAS
MCURES | INTL/PCINTL4/PD3 —DZ MCU_DBG GND3
b3 T0/PCINT15/PD4 S
T1/0C0B/PCINTL6/PDS [T
ICPI/PCINTL7,/PD6 | 2x
o
| oo 2
=1 ©
MeuxALL 45 Meu XTAL2 <L vee 1302
Y301 B3 MCU_RXD 1 L
= Crystal 10MHz MCU_TXD ; Lo
4
GND3 i
NP3 UART
MCU
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P40
Freq Meas Pre

VEE

FREQ_MEAS_PRE
<
I}
s}

D401 U401
100V 100mA Ri04 74LVC1G17 R:gé
4 DFREQ_MEAS
u302:
Vi max. 5.5 V
D403 i CLO4 Vt+ about 1.7 V C403
100V 100mAZ 100k 470p 50V Vt- about 1.2 V 100n 16V
VCC is 3.3 VDC VEE is raw AC
vCe VEE
X7
GND3 GND3 GND3 GND3 GND3 GND3
Using VEE and GND3 together here is not optimal
veeo— VEE but shouldn’t cause any problems
GND3O——
vee
X7
GND3
Q401
POSLEN BCB18 NPN R407
4R7 0.4W
VCC_LIGHTS
cu02 €401
100k 470p 50V 1u 50V
GND3 GND3 GND3 GND3
R403 is for Line Termination
(picked up the input AC voltage signal w/o R403)
Input + Output
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min. I/P 2.7V
(measured down to 2.3 V, which was still OK)
max. |/P 12V
VDD max. 12 V ©
<<
VDD VDD e
o
R505 z R506
OR P TP T OR
S_VIN S_Vou ——{IVROUT
VDD g
fre
OND3 D501 €503 €505 C506 C507 C508 o
12V 0.5W 10u 25V 10u 25V 100n 16V 100n 16V 22u 25V 22u 25V 22u 25V z
R504
64k9
GND3 GND3 GND3 GND3 GND3 GND3 GND3 GND3 GND3 GND3 GND3
us01
VIN max. 12 V TPS63060
L501 TPS_VIN 2 9 TPS_VOUT
.2uH 1.9A —_—=VI Ll e
TPS_L1 1;21&1’79 TPS_L2 VIN UL
TPS_EN 3
N e —— TPS_VAUX
l €509
TPS_VIN s |6 TPS_VAUX 100n 16V
PG 5 TPS_PG
GND3
GND3 GND3
Step—Up Step—Dawn Voltage Regulatar 3.3V Out
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