TP106 R T USB TTL chip, 5V from USB is required R105 R107
o power chip, i uired. _ _
USB_CC1 USB VBUS can also power ESP (via "+5VL" net), but OR_Raspi-tx CP2102-tx 2.2k
107 does not power Raspberry pi (on "+5V" net). ] TP168 [ RPI_UART_TX
The diodes are in “power” sheet.
A 1103 use_cc2 R106 R108 PV
USB_C_Receptacle_USB2.0_16P USB—uart Raspi (UART), RTS, DTR connections are in this sheet OR_Raspi-rx_CP2102-rx 2.2k . .
Al 1 7P169 [ K RPI_UART_RX
VBUSH R102 DVBUS XD R112
5.1k RXDY 4.7k
ccid A5 12C-1_SCL
ccog-BS 1004 12C—1_SDA
. R103 ENg GPI0_02 and GPIO_03 (12C_1)
D—of -+X GND Integrated 1.8k pullups
p-oB7 DUSBN to Raspi 3.3VP!
Do A6 )USBip R104 3.3y But when raspi is unpowered,
] D B6 - 27k S 12C doesn’t have those pullups and
*9 File: usb—uart.kicad_sch > | I—Wb TPL44 12C HI state may backpower Raspi.
Cc103 C104 U101
a Sw101 22u/6.3V 100n/16V _ _ _ Sw102
CI SBuicg—gx % 0105 g 0106 D107 ESP—RESET_momentary | ESP32-WROOM-32E-N8 ESP—BOOT_momentary
T = a
@ s SBU2g———X H5VL10B H5VL10B H5VL10B 1 02 ot GND 3 ENTP1390 g I002 I:iz; 1o-"02
] ] < T00n/16v TXD0,/101 [ S— ¥
) < ESD protection for USB GND I n TP140 o SENSOR_VP 10212 ;t;:zgmg pin GND
< TP141 62/ SENSORLVN  RXDO/103 ]2
8 6ND  GND S GND 1150 104 2% buspower—off_ESP
105 istrapping pin
TP151 1012 L
current—sensor Le‘:eve;% Raspberry PI HAT+ §peci%ati/or?t | freation.odt Igigg :8121% Gpioaz-1s
- ps://datasheets.raspberrypi.com/hat/hat—plus—specification.p strapping pins,
GSMOOAL2 or GSMOOB12 has [P SuPPly—side SDAGI2CLSDAL 150 ogqress: oxu6 ‘ ’ Triss lo15 2D PPN PN/
P1M barrel jack: SCL<K 12C—1_SCL gtzaﬁnedérigi;paste SMD 2x20P connector 1016 g( Internal PSRAM
P1M: 5, 1D 2.5, 8 b
c:n(gro?s Spgs;ta,ez > ten 11 load—sid alert_open—drain<K ALERT short height (3.5 mm) — footprint in datasheet TP155 1017 (2% ESP_CAN—SEND el
pload-side _ has through—holes for header pins from below TP156 1018 P& ESP_CAN_RECV
F01 File: current=sensor.kicad_sch 4>y Thig 3.3 v comes from the raspi  HATplus—EEPROMS TP157 1019 P neopixel | — —
fuse_self—resetting_7A TP105 and is unpowered in RPi standb: TP158 1021 33 12C—1_SDA ile: buzzer.kicad_sc
— 1gJPL0L g JP104 (Net "+3.3V,raspi—ou&"§ TP159 1022 P& 12c_1_sCL
3. 7P1027 D101 D102 R101 File: eeprams.kicad_sch . . TP160 1023 179 = +3.3V
>%P103 5534 12V H12VL10B 10k +3.3V_raspi—out +5V Raspi GPIOs at boot are inputs w DAC TP161 1025 [
® D104 1104 weyk pull—ups ar weak pull-downs 0
J101 ~ red_12V—input JPLoL Raspi—HAT—40pin (min. 336).  ternall BAE P '0261_J°
) D5, _op GND —HAT- ompensate externally. TP163 1027
barreljack_2.5mm—ID_5.5mm 1mA®2.0V Raspi_I2C—SDANO (TP1081 —— 2 T1p12s5 TP164 103280
PIn 315 NC to pin 3 f no plug inserted. GND 12C—1_SDA p—%%s g ‘6' . TP165 1033 z
Plug insertion disconnects pin rom pin 2. 2C—1.5CL » in onlyTP166 1034 3
= + j —to— §
spLoy  |TPHET L B olPL26 (Rp| uaRT Tx] \ in onlyTp167 1035 :-7 ALERT R109| j2ck—to—panetboard
c Raspi_12C-SCLNO THT 9 1041P127 RPI_UART_RX | c102 z any alerting sensor | 4.7k camera—trigger_esp-gpio
power +12V_switched GPI0_02 and GPIO_03 (12¢_1) [RTS)> 11 1127128 100n,/16V — pulls LOW Bfan_tacho
Integrated 1.8k pullups! TALLA3] {14 éTPi‘oS
TALelas] 11677120 o o Tae +5V [2C—1_SDAYD>SDA
- - uspower—off_raspi | i
File: pawer.kicad_sch 1 17 _118_tP130 GND = GND 12C-1_SCL pSCL
CANbus < 2 P15 19 205 TP138 a TP146 .
J102 [cAN—ctrLPICO - 2 2 TP142 D neopixel—extend
3 P16 21 227R131 [neopixel>—HDIN DOUT .
GND CANbus_P 4 [ | XH-L2V+CAN ICAN%MJ)OC‘ TPAA7 23 :EOTP132 ny o[P143 /\05 File: jack—to-panelboard.kicad_sch
File: canbus.kicad_sch CANbus_N = [ CAN=ctrl_SCK oo T CAN—ctrl_CS | L, < oy v 7 S : . I
12V p1o3 D L33 CEEPROM_SCL p108 ™) GND b109 b110 hotes only
JSH XH [EEPROM_SDA 27 28 WS28128 H5VL10B 4% H5VL10B y
| H12vL10B THli straight d‘{p'l to board TP119 29| 30 < <
cable perpendicular to boar v
~ TR0 1324TAL34 (CAN- ctrNT | GND
GND TP1R21 33| 34 GND GND
1235 36 1A1L35 3R
P37 380136
TP124 39 : QOSTP137
— H101
PCB temp Ambient air temp 12C-1_SCL M2.5 | christiankuttke
4 4 H102
temperature—sensor_1 temperature—sensor_2 openUC2 GmbH
GND GND M2.5 Sheet: /
o| [12¢=1_SDAY>SDA 12C—1_SDAYD>SDA H103 F,Le?’; tolust b (5 kicad_sch
12C—1_SCL pSCL ADDRY] 12C—1_SCL pSCL ADDRY] M2.5 | 1€ hatplus—for—raspberrypi—»>.kicad_sc
ALERT YD ALERT_open—drain ALERT YD ALERT_open—drain :gosto Title: mAlkroscope::hatplus—for—raspberrypi-5
File: temperature—sensor.kicad_sch File: temperature—sensor.kicad_sch . Size: A4 [ Date: 2025-08-20 Rev: D
12C addr: Ox4A 12C addr: Ox4B GND KiCad E.D.A. 9.0.3 Id: 1/19
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1 [ 2 [ 3 [ [ I 5 I
ESP input-oply pin
+12V buck—converter_5V—-5A_Raspi +5Y voltage—OK—indicator_5V_raspi L0 = operational, HI = E-STOP
Dinput_12V output_5V1] input_5V 3.3

File: voltage—ok_5v.kicad_sch power—switch

emergency—stop w0s BUSPOWER_EN
EMG-STOP_high—means—normal 558050 206 File: power—switch.kicad_sch
File: emergency—stap.kicad_sch S$58050
TP220 NOR gate . .
File: buck_tps54560.kicad_sch GND Outputs HI when every input is LO
GND
LDO creates 3.3V froam 5V +3.3V
(5V created from 12V by "Raspi” labeled buck, R213
or from USB-C) 47k +3.3V R219 R221
+5Y  +5V_USB ESP pin
+3.3V HI turns device off buspower—off ES 4.7k _TP217 b TP210
47k LO is ON
D202 U203 TP215 — Q205
534 AMS1117-3.3 ¢ TP209 oND Wl 1s onTPote\ /558050 1P201
TP201 3 5 Raspi pin buspower—off raspi | circumvent—power—software—switching_NO
Vi Vo HI turns off = S$58050
€201 2 €202
I 22u/6.3V :‘17 I 22u/6.3V GND
TP204 This is an AND gate
GND GND GND GND (2 NOT inputs to a NOR)
GND
Diode at "+5VL" is USB backfeed prevention
when ESP is powered from HAT—generated "+5v", LDO 3.3V 1A NOR gate
and USB—TTL chip can only be powered from USB. ~dropout max 1.3V, typ 1.1V Outputs HI when every input is LO
Diode at "+5V" prevents powering Raspberry Pi dropout at 4.6V
if only USB is connected (ESP flashing).
POWER-OK
above 11.3V
+12V_switched  for XH jacks
R201 TP210
10k o TP205 D205
1imA@2.0V  p203 R204 green_12V-switched_0K
red_12V-switched 360 o R209
8.2k 1mAe2.8V
o
GND GND B P21t
u201|  RESET Q201 C—E drop like 0.5V
MAXB809S_2V93 S$S8050

2 0.2mA@1.93V N need 1V@0.2mA
© for 50x gain
éwzoz GND
GND USBC—PD 2.0 power input:
For now, use external converter and input 12V via barrel jack.
POWER-OK CH224K to trigger 20V request: https://lcsc.com/datasheet/lcsc_datasheet_2403131354_WCH-Jiangsu—Qin—Heng—CH224K_C970725.pdf
above 3.244V DC-DC 100W 20V —> 12V (8.3A) can be with SiC: https://lcsc.com/datasheet/lcsc_datasheet_2004181810_Vishay—Intertech— SICA02ACD T1-GE3_C511100.pdf
33V for ESP (et al) Or with external mosfet: https://datasheet.lcsc.com/lcsc/1912111437_Texas—Instruments—LM5117PMHX~NOPB_C390088.pdf
P212 High—power requires synchronous buck, or multi—phase synchronous buck CONTROLLER with external mosfets.
D204 Advantage of multi—phase is also lower power—rating requirement of Inductor.
M red_3.3V-active oo TP206 D206 VF 2.8V
1imA@2.0v R202 R206 green_3.3V-0K
1.5k 1k il R210
o 300 R value doubled
GND GND g TP213 from old design
U202 RESET Q202 .
MAx809s_2vo3 [  RESET 558050 C—F drop like 0.5V christiankuttke
openUC2 GmbH
Sheet: /power/

<
Gol{and

TP203 GND File: power.kicad_sch
To find values for valtage dividers: * o2 - - -
GND Play around with the calculator "under load" with Load of 2.93V/0.0002A=14650R. Tlﬂe mAIkroscope hatplus fOf raspberrypl 5
For each side, try R values between 100-1k from E series table. Size: A4 [ Date: 2025-08-20 Rev: D
https://www.digikey.com/en/resources/conversion—calculators/conversion—calculator—voltage—divider [ KiCad E.D.A. 9.0.3 1d: 2/19
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Design guide: Use application example in datasheet, but also use Tl's
SLVC452

TPS54360 and TPS54361 Family Design Excel Tool
https://www.ti.com/tool/download /SLVC452

Our implementation spec:

Vin: 12V nominal, 10-20V acceptable
Vout: 5.1V

Output ripple: 0.5%, 0.255V

<
>
in
+

5

oy
5
a

actually 5.1V

C310

& Transient response voltage change on 2.5A step: 0.2V
Backfeeding prevention: - lout: 5A nominal, 6A max.
Add diode between power input and vin—caps & UVLO start voltage: 8 V
o UVLO stop voltage: 6.25 V
= Fsw = 2099 kHz
D301
SS54
T 220725V TT7 22u/25V TT7 22u/25V TT7 2.2u/16V u3o01 Rated for min 5A constant (thermal)
~ TPS54560DDAR DCR of this is 33 mR.
GND
TP301 2 1
EN pin can be left floating VIN BOOT L301
8.4V max! R301 L c307 4.7u/6A
Optional: TP30 EN swl8 100n/16V
These d(eﬁne turn—on voltage)s COMP TP306 D302
Undervoltage lockout). a TP307 SS54
EN pin can be left floating. RT/CLK = FB|>
R306
™~
éTP305 GND Target 53.750k 3.9k
Actual 53.8k R307
GND GND 49.9k

C304

C306

I R304 R305 R308
18k 300k 10k

47p/50V 4.7n/50V GND

GND

T 47u/6.3V T 47u/6.3V T 47u/6.3V
~

GND

christiankuttke
openUC2 GmbH

Sheet: /power/buck—converter_5V-5A_Raspi/
File: buck_tps54560.kicad_sch

Title: mAlkroscope::hatplus—for—raspberrypi—5

Size: A4 [ Date: 2025-08-20 Rev: D
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reen only when over 4.9V
?Tmpﬁes on-board DC-DC
5V from 12V is active)
TP4OL
® 0.8mA@2.9V
7 D401 R drops 1.7V
red_5V-active D402
R4O1 green_5V-0K
3.3k R405
2k

Kinput_5V

imA@2.0V

GND GND TP405

Q401

U401 _ .
MAXB09S_2V93 RESET 358050 C—E drop like 0.5V

g 0.2mA@1.93V & need 1V@0.2mA
[T for 50x gain
‘iwam GND
GND
POWER-0K

above 4.886V
Raspberry pi low voltage warning at 4.63V (+£5%)

To find values for valtage dividers:

Play around with the calculator "under load" with Load of 2.93V/0.0002A=14650R.
For each side, try R values between 100-1k from E series table.

https://www.digikey.com/en/resources/conversion—calculators/conversion—calculator—voltage—divider

christiankuttke
openUC2 GmbH

Sheet: /power/voltage—0OK-indicator_5V_raspi/
File: voltage—ok_5v.kicad_sch

Title: mAlkroscope::hatplus—for—raspberrypi—5

Size: A4 [ Date: 2025-08-20 Rev: D
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R503 +3.3V
TN TP502 100
T JTP505 — o206
On remote box: -
EMG-STOP button NC connecting T and R R TP503 <UEMG—STOP_high—means—normal
LED illumination between T and S SATPSOA R502
100k
Power budget for external box: emg—stop_trs_3.5mm
33 mA at 3.3V J501
Transistor drive with 4.7K before base needs i1mA max GND
20 mA LED drive leaves 2V for transistor drive at 0.4mA.
Maybe reduce transistor base series resistance?
3.3V psor 33V pso2
Faulty connection example: H3V3L10B H3V3L10B
Insert of stereo headphones
Current goes from tip through speaker to Sleeve. ~ ~
Between Sleeve and Ring are resistance of transistor GND GND

and second speaker coil.

Override: Disable e—stop, make always—on.

Override: Tried to avoid implementing it,
but it's better than the whole thing not
working in the field, when the jack is
braken or the red button is missing/stolen.
This particular dipswitch has a recessed
switch (requires pointy object) and is
covered with Kapton tape so accidental

or negligent actuation is impossible.

Sw501
+3.3V R501 emg—stop_OVERRIDE

100
TP501 1 2 EMG—STOP_high—means—normal

christiankuttke
When the headphone jack’s R (net EMG—STOP_high—means—normal) openUC2 GmbH

is shorted to GND, this override is ineffective and the Sheet: /power/emergency—stop/
device stays off. File: emergency—stop.kicad_sch

Title: mAlkroscope::hatplus—for—raspberrypi—5

Size: A4 [ Date: 2025-08-20 Rev: D

KiCad E.D.A. 9.0.3 Id: 5/19
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constant—on
switched side

+12V_switched

Q602
PMOS_BRCS44355C

+12v

reset button P607

Still works when NPNs are bypassed.
y ~ €601 Main power switch
SW601 T 100n/50v PMOS
buspower—off_momentary_NO TP604 B8.BA
ﬂ R604 SOV
; R601 10k P606
Capacitance parallel to gate for 5
slow charge to suppress surge @ 12V net. 4.7k TP603 Q601 JP601L
BUSPOWER_EN R603 S58050 T circumvent-buspower—switch_NO
47k ] . .
This is in case everything doesn’t work.
BUSPOWER_EN has to be actively driven HIGH Warning: This disables emergency stop.
to turn on the big PMOS TP605
GND
TP602

BUSPOWER_EN

christiankuttke
openUC2 GmbH

Sheet: /power/power—switch/
File: power—switch.kicad_sch
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power from raspi
turned off when
Raspi standby

Connected to Raspi SPI0
CS at SPIO_CEO (GP10_08)
INT at GPIO_12

+3.3V_raspi-out o bus—controller

PVin—3.3v

CAN—ctrl_PICO X>SPI_PICO
CAN—ctrl_PQCI ¥>SPI_POCI
CAN—ctrl_SCK Y>SPI_SCK
CAN—ctrl_CS )P SPI_CS

SENDY

+3.3V_raspi—out

canbus—transceiver_raspi

D canbus—trx_3.3vin

CAN_PG

RECVY

CAN—ctrl_INT X>INT

Ddriver—input

Dreceiver—output CAN_N{]

File: canbus—controller.kicad_sch

+3.3V

ESP_CAN-SEND
ESP_CAN-RECV

File: canbus—transceiver.kicad_sch

l JP802

can—indicator—led_NO

., D801
red_CAN—logicalObit—dominant
RB02
canbus—transceiver_esp32 1.5k
D canbus—trx_3.3vin
Ddriver—input CAN_P(] CANbus_P |
Dreceiver—output  CAN_N] o CANbus_N |
File: canbus—transceiver.kicad_sch R801
120/size-0805 D802 D803
JP801 H7VL10B H7VL10B
J terminator—here_NO Standoff 7V

GND

GND

LED can be enabled to indicate when CAN lines are driven differentially.
Adds some load to the bus but is probably fine.

christiankuttke
openUC2 GmbH

Sheet: /CANbus/
File: canbus.kicad_sch
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References: Waveshare RS485 + CAN HAT, mcp2515 devkit

IV'H}.}V

€903
I 100n/16
GND U901
of MCP2515T-1/5T
o
sp\,mcoo—% S| S RXeAN %—GRECV
spI_pocio——4A 50 TXCANHA———aSEND
spl_csp——18¢g
sPI_scko——L4sck
Cc901 =3 "
Y901 T [L3qINT !
15p/50V Crystal_LGND24 RXOBF [L¢ i
|} - g 05C2 RXIBF 1—4’>< £
g[:]}. 3 0sc1 TXORTS e
= *3|CLKOUT/SOF  TRIRTS (5 R901
o—| TX2RTS [-x Tor
~ a  REseTfL?
o | 902 g
15p/50V 2 =
GND J7
GND

christiankuttke
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File: canbus—controller.kicad_sch

Title: mAlkroscope::hatplus—for—raspberrypi—5

Size: A4 [ Date: 2025-08-20 Rev: D

KiCad E.D.A. 9.0.3 Id: 9/19

[ 2 [ 3 [ & I 5 I




This referenced the waveshare RS485 CAN HAT https://files.waveshare.com/upload/1/1d/RS485_CAN_HAT_Schematic.pdf

canbus—trx_3.3vin C1001

I 100n/16

GND

u1001
SN65HVD230DR

")
d(Tver—ThputDl D o

receiver—outputD— R = CANH
Vref is output of VCC/2. 5] Vref o CANL
8

But recessive CAN bus

O [

<JCAN_P

=z
bias voltage is higher R1001 B
(2.3V comply 1SO 11898-2) 1k ,:L

GND GND

<JCAN_N

christiankuttke
openUC2 GmbH
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This referenced the waveshare RS485 CAN HAT https://files.waveshare.com/upload/1/1d/RS485_CAN_HAT_Schematic.pdf

canbus—trx_3.3vin citol

I 100n/16

GND

u1101
SN65HVD230DR

")
d(Tver—ThputDl D o

receiver—outputD— R = CANH
Vref is output of VCC/2. 5] Vref o CANL
8

But recessive CAN bus

O [

<JCAN_P

=z
bias voltage is higher R1101 B
(2.3V comply 1SO 11898-2) 1k ,:L

GND GND

<JCAN_N

christiankuttke
openUC2 GmbH
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Component placement optimization to measure ambient air vs. component temperature:
Temperature sensors: PCB guidelines for surface mount devices

https://www.ti.com/lit/an/snoa%67a/snoa967a.pdf

+3.3V
C1601
100n/50V
12C bus i lled h lse.
us is pulled up somewhere else o U1601
10| TMP102AIDRLR
SDAD bfspa & ALerT[2 QALERT_open—draln
ScLD Liscl
4 lert output i ~drai
ADDRD ADDO alert output is open—drain
gﬂ and can sink 3mA to 0.4V.
[ Programmable to latch (interrupt maode)
ADDR: ~ or indicate over/under threshold (comparator mode).
GND = 0x48 $
V+ = 0x49
SDA = Ox4A
SCL = 0x4B GND

christiankuttke
openUC2 GmbH

Sheet: /temperature—sensor_1/
File: temperature—sensor.kicad_sch
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+3.3V

_[cteor  _1_cis02

12C address is: Ox46.
22u/6.3V 100n/16v @ TP1803  Address range is

from Ox40 to Ox4f.

u1801
GND INA226 R1802
OR
supply—sideD- 8 Iy 1 _TP1805
Vbus > Al
A0 2, P1806 ——<SDA
4 TP1807 f1803
2mR SDA SDA OR
worst (3t 10): I:I R1801 %vm ScL|BeP1808  gcp
.02 V drop shunt_0R002 [—O—VIn—
0.2 W dissipation % Alert 3o/P1809 Jalert_open—drain
iTPiSO‘o
load—sideD- GND
christiankuttke
openUC2 GmbH
Sheet: /current—sensor/
File: current—sensor.kicad_sch
Title: mAlkroscope::hatplus—for—raspberrypi—5
Size: A4 [ Date: 2025-08-20 Rev: D
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Component placement optimization to measure ambient air vs. component temperature:
Temperature sensors: PCB guidelines for surface mount devices

https://www.ti.com/lit/an/snoa%67a/snoa967a.pdf

+3.3V
c1701
100n/50V
12C bus i lled h lse.
us is pulled up somewhere else o 1701
10| TMP102AIDRLR
SDAD 6lspa 2 ALERTFS QALERT_open—drain
ScLD Liscl
4 lert output i ~drai
ADDRD ADDO alert output is open—drain
gﬂ and can sink 3mA to 0.4V.
[ Programmable to latch (interrupt maode)
ADDR: ~ or indicate over/under threshold (comparator mode).
GND = 0x48 $
V+ = 0x49
SDA = Ox4A
SCL = 0x4B GND

christiankuttke
openUC2 GmbH

Sheet: /temperature—sensor_2/
File: temperature—sensor.kicad_sch

Title: mAlkroscope::hatplus—for—raspberrypi—5

Size: A4 [ Date: 2025-08-20

Rev: D

KiCad E.D.A. 9.0.3

Id: 17/19

3 [ 4 | 5




+3.3V_raspi—out

. [j R1201ﬁ R1202
+3.3V_raspi—out 3.0k 3.0k

hatplus—eeprom_standard
DAO ; .
12C_SDAG——— i2c addr: 0x1010_000
PpAL 12¢_scLd HAT+ class: Standard
DA2 - (uses header gpio pins)
File: hatplus—eeprom.kicad_sch
hatplus—eeprom_power—model
DAO R
12C_SDAG——— i2c addr: 0x1010_000
PA1 12C_5CL] HAT+ class: Power (MODEL)
DA2 - (delivers 5A)
File: hatplus—eeprom.kicad_sch
GND
EEPROM_SDA EEPROM_SCL
TP1201
O EEPROM_SCL
TP1202
L———— 0O
EEPROM_SDA

christiankuttke
openUC2 GmbH

Sheet: /HATplus—EEPROMS/
File: eeproms.kicad_sch
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EEPROM for automatic HAT identification by raspi
OnSemi CAT24C32 or *24C32* clone
has internal pulldown, so use with 1kR pull-up

1.8-5.5V
sSolc-8
3.3V_ i—out
* raspi-ou i2c pullup value set 3.9k by HAT spec

c1301 _[

100n/16V I

GND

ron-L{a0
ALD-2{A1

A2D-2{A2

SDAF>—— QI2C_SDA
SCLp=—qI12C_SCL
WP

R1301

1k TP1301
EEPROM_WP
TP1302
EEPROM_GND

[~ [O

Fenp veefB———6>

u1301
AT24C256C—SSHL-T GND GND
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EEPROM for automatic HAT identification by raspi
OnSemi CAT24C32 or *24C32* clone
has internal pulldown, so use with 1kR pull-up

1.8-5.5V
sSolc-8
3.3V i—out
* —raspi-ou i2c pullup value set 3.9k by HAT spec

c1401 _[

100n/16V I

GND

ron-L{a0
ALD-2{A1

A2D-2{A2

SDAF>—— QI2C_SDA
SCLp=—qI12C_SCL
WP

R1401

1k TPi401
EEPROM_WP
TP1402
EEPROM_GND

[~ [O

Fenp veefB———6>

u1401
AT24C256C—SSHL-T GND GND
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T I 7 i 3 i T I 5
Possibility to flash the
ESP via Raspi UART
VBUSD 701 T oz 1 c703
1u/25V] 100n,/16V 100n,/16V
Auto-program circuit for
R701 the USB serial controller to
GND TP709 Tp710GND manipulate EN and 100 to put
7k I ) R703 R705 the ESP32 into Boot mode
P701 705 62RST 58 X0 Ig;ﬁ TXD OR_Rpi-iod7_CP2102—rts 2.2k during firmware flashing
0 uss_vaus W RXD Z—ZBWGRXD o7, KRS
These suffixes 702 = RS2
make it a USB_GND [ 2% EN
differentially 2%
routed pair GND TP706 ¢8| \01c SR8 TP7L4 Q701
DIR Aut
USB_ND> Ig;g; D- Ded Hix TP717 558050 D#RD rg{ggrfn; EN 10
USB_PD N 41p+ RI/CLK |2 R704 706 101 11
OR_Rpi-lo16_CP2102~dtr ' 0 11
P703 susPEND [L2 - 100 P o
O usa_n SUSPEND [L
Q702
704 558050
USB_P XT,/6P10.0 L )
RXT/GPI0.1 [L¢ Y1 marking
usb breakout to testpoints RS485,/GPI0.2 L2
WAKEUP /GP10.3 [L& R702
6PI0.4 2% 3.3k
6PI10.5 2 D701
6PI10.6 2% RED_usb—active
cHReN [E GND
o CHRO i
S cHraft
9
'l u701
CP2102-GMR

o
=
o
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Electronics on Panelboard:

— Generate 3.3V STEMMA from 12v

— Generate 5V Neopixel from 12V

— Camera trigger GPIO to high—side LED switch

+2v 11901
PH_to—panelboard
1
< 2
GND SDAD 3
SCLD > g
T :
H12vL108 fan_tachoD> ® 7
4
GND 330 proo2 33, p1oos 33U, proos W, ptoos  33Y, p1oos
H3V3L108 H3V3L108 H3V3L108 H5VL10B H3V3L108
4 4 4 4
GND GND GND GND GND

Jack for cable to panelboard

(Max. 70mm wide, elbowed jacks, one—sided,

not high, maybe HAT form factor):

— Trig output to SMA for HIK

— Neopixel—extend "RGBA" male (recessed) + holes
— STEMMA +STEMMA QT

Pins from HAT to panelboard:
SDA

SCL

neopixel—extend

Camera trigger

GND

— 12V to generate other voltages
— 3.3V stemma

— 5V neopix
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" BZ1501 This beeps loudest at 2.7 kHz, 50% duty cycle.
Buzzer Arbitrary waveforms will work too!
£y

Q1501
S58050

R1501 R1502
5.6k 680
buzzer—input

Rough calculation:

6.25k on base should just saturate at VB=3.3V,
but leaves option to use linear amp range.
(Arbitrary waveform—ish) GND
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