FESP32 Microcontroller + 1/0 expander chip

strap HI

strap L0
strap HI
strap LO
strap HI

pullups—pulldowns

SW101
RESET_momentary
T ESP32-DevkitC pins:
https://docs.espressif.com/projects/esp—idf/en/latest/esp32/hw—reference/esp32/get—started—devkitc.html#j2
GND
utoL
103
oD, £5P52-DEVKITC 320 conliBhas
tr101 [ le e t 13 o3 |20 g1 TP102
[El>—FP403 2ee Z len 1023 [-2L ool 1pic SPLMOSI
[ZCAL-DATA>—F205 1 S @ 3 1 sensor vp GPIO36 1022 |22 oo ps {2cscL
input only TN_L R4 LY 4 1 opNsoRVNGPIO39  GPIOO1Txpg | 235 | o 41 | 1p108
inputonly  [Y_CAL—DATA 1P109 S5ee 5 o34 GPI003pypg |24 5L | 110
input only  [Y_CAL= CLK—TP444 [ 6 o35 01| 5 | o @bl lipisa (Teson)
[X_CAL-DATA TR143 ‘oo 7 1032 onpz |28 P TP114
[X_CAL-CLK>— 445 feoe 8 1033 019 |22 PR 9P PI_MISO
DAC_1 —FRs O oo 211025 1018 (22 oo’ FRALE PLSCK
DAC2>—FPi1o| 110 @ 10 11026 05 |22 o0 1 1pio0 Pl_cS
TDexp_INT>—TR424 lle o 1 {i0z7 1017 (30 ool 1 pion 7 CAL-CIK
strap Wi TetS snias | 112 o 12 1101y P TR < I S )
trap 10 [y SRS I T 9 o) ET B <E1 M B o]
TP127 . 2 GND1 100 A FRE28 STEP
strap LO [TED_Ty>—Fp229 159 o 15 | 1013 jo2 |34 o3| | 1pi3g ﬁ/%
P13t [ 428 o | xtefsp2 015|135 | o @Bl ypiza  Jaoren)
45y TPL33 :%e AL o3 GPIO08 503 |36 5 e%: TP134
Backfeed prevention diode A TPL35 | ie—o | X erioos o 38 | O o[ | IP236
board of DEVKITC P4 - EXT_5V CLkq—=X | o—=p | TP138
This ESP32-DEVKITC symbol from this schematic is not applied <

to the PCB and just in the schema for reference. The two

GND

01x15 female headers are the footprints that get individually populated.

File: pullups—pulldowns kicad_sch
ioexpander
P00CK Step_Enable
SDA POL
scL P02
P03
[10exp_INT)DINTerrupt PO
PO,
Po6
PO7KZ_LIMIT
P10
P11 10ex
P12
P13
PLACT
P15(T
P16
P17,

File: foexpander.kicad_sch

P10-P17 go to
breakout pads

Stepper motar drivers

+3.3V +12v
L
stepperdriferboprdheaders
A
X 2
a8
JP101 lﬁ S13
Si4
Step_Enable s9 53 1
ASTEP » 515 st §
A Diry S16 s5 2
s6
1P103 s10
i S 9
o @5 psit 2ot
1P107 s12 =50
- ~ ¢
a %
File: s6bh ficad]sch
»

<
GND

J101
A_MDTOR

c102
22u/25V

Power input,
indicators,
converters

power

File: power.kicad_sch

Breakout pads
and testpaoints

Breakout—headers

File: breakout—headers.kicad_sch

Headers

+5V
p! 3
2 4J109
2 a
1 o7 LMIT
3
Y_LIMIT 2 gJ112
p 1 o v_LimiT
3
e 2 11k
< 1 X_LIMIT
~
GND
EsEy—32 -
i "
(a0 17 Astep—dir_breakout
GND

+5V

1 2 4J107
LEDL 1 _LED_1
PWM_3 -

3
2 gl110
= 1 _PWM_3
3
2 4113
PWM_2 1 _PWN_2
3
2 gl115

= 1 PWM_1

2 gl117
1 CDAC1

J119
1 DAC_2

GND

Digital caliper
connectors

jst ph 4 pin

<

oND 106
[XCCAL-DATAY— = | X_caliper—Iinterfacer
[XcAL-CLO—

RNy

=

<

J108
GND Y_CAL_DATAY—>t | Y_caliper—interfacer
Y_CAL-CLK -

(] INYI

=

L [

oND J116
[ZCAL-DATA> > | Z_caliper—interfacer
ZCAL-CLK—

=~

+33V .
L
stepperdriterbohrdheadersl
4 v
N2
o &
JP102 lﬁXH
Bsia4
Step_Enable Ds9 s3q] ;
X_STEP ) DS15 st 3 J102
[X0ir>- DS16 S5¢ + X_MOTOR
s6d
P10 @@ 5—DS10 .
JP106 ¢ ] DS11 4
—— 103 C10
Jp108 psi2 —22u/25V j—zzu/zsv
~ ~ ¢
3 %
Fite: s6bh icad] sch
»
~
GND
+3.3V +12v
!
steppemrr}gmu rdheaders2
14 T
K2
a8
2109 | T @7DSI3
S14
Step_Enable> s9 s3 ;
[_STEP > S15 St J105
[_Diry 16 S5 3 L | V_maTor
S6 4
JP110 ¢ T Vi S10 o
P11 o s11 >
—— 105 C106
P12 542 — 320,25V j—zzu/zsv
- ~ L
a %
File: sdbh.kicadlsch
r—k—«
GND
+3.3V +12v
!
steppemrr}gmu rdheaders3
14 T
K2
a8
US| PSS
S14
Step_Enable> s9 s3 ;
Z_STEP - 515 Sk, J111
o> S16 S5 i Z_MOTOR
S6
JP114 o T Vi S10 o
P15 4 s11 >
—— 107 c108
JPLL6 542 —320/25V j—zzu/zsv
- ~ L
a %

File: sdbh t\cad sch

~
GND

more licenses here
CC-BY or a CERN license

H101
MountingHole

1060101 H102
MountingHole

H103
MountingHole

H104
MountingHole



sip-—

S22

s3>-2—

SA4D—— 201

55D6—< stepper—module_pins—1—-8
S6D——

S7|:>7—c

sep-2—

S160—L <

S15D-2—<

S1ap—S—

513Dl‘—( 1202

512D6—< stepper—module_pins—16-9
D—<

S11| 7
S10D——<
sop-8 <
TP201 TP202
Sim TestPaint_Small si6mo TestPoint_Small
TP203 TP204
S TestPaint_Small 1502 TestPoint_Small
TP205 TP206
S3m TestPaint_Small St4po TestPoint_Small
TP207 TP208
Shoo TestPoint_Small S13m2 TestPoint_Small
TP209 TP210
S5 TestPoint_Small 1200 TestPoint_Small
TP211 TP212
Sém TestPoint_Small Siioe TestPoint_Small
TP213 TP214
ST TestPoint_Small 51002 TestPoint_Small
s8pp 1P215 s9pp 1P216

TestPaint_Small

TestPoint_Small



sip-—

S22

s3>-2—

SAD—— 301

55D6—< stepper—module_pins—1—-8
S6D——

S7|:>7—c

sep-2—

S160—L <

S15D-2—<

S1ap—S—

513Dl‘—( 1302

512D6—< stepper—module_pins—16-9
D—<

S11| 7
S10D——<
sop-8 <
TP301 TP302
Sim TestPaint_Small si6mo TestPoint_Small
TP303 TP304
S TestPaint_Small 1502 TestPoint_Small
TP305 TP306
S3m TestPaint_Small St4po TestPoint_Small
TP307 TP308
Shoo TestPoint_Small S13m2 TestPoint_Small
TP309 TP310
S5 TestPoint_Small 1200 TestPoint_Small
TP311 TP312
Sém TestPoint_Small Siioe TestPoint_Small
TP313 TP314
ST TestPoint_Small 51002 TestPoint_Small
s8pp 1P315 s9pp 1P316

TestPaint_Small

TestPoint_Small



sip-—

S22

s3>-2—

SUD—/—C J401

S5D6—< stepper—-module_pins—1-8
S6D——

S7|:>7—c

sep-2—

S160—L <

S15D-2—<

S1ap—S—

513Dl‘—( 1402

512D6—< stepper—module_pins—16-9
D—<

S11| 7
S10D——<
sop-8 <
TP401 1P402
Sim TestPaint_Small si6mo TestPoint_Small
TP4O3 TP4O4
S TestPaint_Small 1502 TestPoint_Small
TP405 1P406
S3m TestPaint_Small St4po TestPoint_Small
TP4O7 TP408
Shoo TestPoint_Small S13m2 TestPoint_Small
TP409 TP410
S5 TestPoint_Small 1200 TestPoint_Small
TP411 TP412
Sém TestPoint_Small Siioe TestPoint_Small
TP413 TP414
ST TestPoint_Small 51002 TestPoint_Small
580 TP415 590 TP416

TestPaint_Small

TestPoint_Small



sip-—

S22

s3>-2—

S4D——C 501

55D6—< stepper—module_pins—1—-8
S6D——

S7|:>7—c

sep-2—

S160—L <

S15D-2—<

S1ap—S—

513Dl‘—( 1502

512D6—< stepper—module_pins—16-9
D—<

S11| 7
S10D——<
sop-8 <
TP501 TP502
Sim TestPaint_Small si6mo TestPoint_Small
TP503 TP504
S TestPaint_Small 1502 TestPoint_Small
TP505 TP506
S3m TestPaint_Small St4po TestPoint_Small
TP507 TP508
Shoo TestPoint_Small S13m2 TestPoint_Small
TP509 TP510
S5 TestPoint_Small 1200 TestPoint_Small
TP511 TP512
Sém TestPoint_Small Siioe TestPoint_Small
TP513 TP514
ST TestPoint_Small 51002 TestPoint_Small
s8pp 1P515 s9pp 1P516

TestPaint_Small

TestPoint_Small



ESPHome: PCF8574 component looks compatible (PCF8575: true for 16—pin)

Per pin:
Source current: 10 mA
Sink current: 25 mA (max. 100 mA in each octal)
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To find values for voltage 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



These pullups/pulldowns ensure that strapping pins are at correct levels at startup,
and more resistant to connected devices (and their pullups/dawns).
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