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Changes 2023APROA4:
— Power good LED for BATT_MON using LM317 to limit current over wide input range.

— Increased R10 to Q3B base to ensure 100 is sufficiently pulled up during boot.
r e a O U — R15 & R16 reduced to 2.7k to allow faster 12C/longer wires
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311-1870—1-ND 478-12790-1-ND i vi%%ﬁ%lf&?&clxb%iec i
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(=] o | I
& & Loc3 I Ch ;
us ™ CAP_18pF v = CAP-L8pF ! i
Q I 4
CANTXDE::;);(—lTXD O cannlz ! o | [ CANH
CANRX 4 \ ' :—1 CANL CANL
CANBO—————— RXD CANL& | i RS
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E CAN5 O——— | ! 311-120ARCT-ND
JPL 8 nc ! o 03 |
— ) o ! !
o 51w Z ! H DESD2CAN2S0Q-7 |
I,
e 000 ] TCAN332DR [ 41V Clamp 5A (8/20ps) Ipp Tvs Diode Surface Mount SOT-23-3
2 N 206-43711-1-ND ! = i
—~  Some models of TCAN33x have IC TRANSCEIVER 1/1 8S0IC ! |
additional functionality on : a !
pins 5 and 8 (e.g. silent | 3 .
mode and slew-rate UmTt'\ng) ! . . |
2 S ' This whole section !
b .
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12C Displays

These are often sold as cheap display modules online.
They seem to occasionally swap VCC and GND, so keep
options open to allow for swapping these.

Wide 128x64 OLED
NOTE: Some versions swap VCC/GND

SDAD> 4
SCLD- X
GNDD> 2
VeeD 1

SDA
SCL
GND
vCC

= N o

SDA
SCL
vcce
GND

Brd1i
SSD1306

Narrow 128x32 OLED

Brd2
SSD1306
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Microcontroller
25w MOdule Only

And Pino

ESP32_Bootstrapping

ut

3v3
o . GND_THERMAL H EEEp I eNg—EN feee ‘
T3v3 > GND ESP32—WROVER GND 7 1023 % <IGND DTRnD>——DTRN I00_LEDGRN 100 100 PD For Serial Boot Fo== :LEDGRN 5
V3 1023 RTSnD——PRTSn 102 104 X0 L TXDO
EN 3he 36 1022 GND 102_LEDRED<] - - T T— ‘
N/CHIP_PU 1022 102 PD During Serial Boot | N LEDRED %
1036 4 %4036,/ SENSOR_VP/ADC1_CHO uoTxp/101 [P 101 103 LRXDO! R ORXDO
1039_5$039,/SENSOR_VN/ADC1_CH3 UORXD/103 4103 _ S— o4 0 ooz ; ICANRX ! J - AR
1034 6 034/ADC1_CH6 1021 B3 1021 File: ESP32_Bootstrapping.kicad_sch 105 ' ' \(CANTX 15 CANTX
1035 7 035/ADC1_CH7 NC 3 NC 106 Reserved by Module : : l L/
1052 8F032,/32K_XxP/ADCL_CH 1019 f11019 107 Reserved by Module | ) ! b
1033 91 933,32K_XN,/ADCL_CH5 lo1g [30 1018 108 Reserved by Module ! ! : 9
1025 10 |925,/DAC_1/ADC2_CHB GPI05* 22105 109 Reserved by Module | : ' ¢
1026 114 1026,/DAC_2,/ADC2_CHY NC(2) 281017 1010 Reserved by Module | ' ! b
‘Ozz 12 1027/ADC2_CH7 NC(2) 27 ‘Oiﬁ 1011 Reserved by Module l l | X
1212 S 1014/MTMS /ADC2_CH6 ADC2_CHO/104 ;2 :go 1012 : [HSPL MISD  HePLMISO
* #2500 | jeeeeeeeemememc—c—————— | -
A 1012/MTDI/ADC2_CH5 BOOT/ADC2_CH1/100* 22—~ r Place mear ESP3o 1 1013 : :HSF’LMOE ! GHSPI_MOS!
GND ADC2_CH2/102* | | 1014 HSPI_CLK LAHSPI_CLK
1013 16 23 1015 V3D +3V3 i T T i i -
1013/MTCK/ADC2_CH4 MTDO/ADC2_CH3/1015* 222 + — 6 I ! 1015 ! 1HSPLCS , LGHSPI_CS
NC 109 47 59 Nc(1) 108_NC(1) [23108 NC ! 220F 10uF 0.1uF ! 1016 Reserved for PSRAM | . ' »
NC 1010.18 I010_NC (1) - e Pi 107_NC(1) 21, 107 NC H 028%2 O%%é U%%? ' 1017 Reserved for PSRAM l l | X
NC 101119 1011_NC(1) rapping Pins 106_NC(1) 20, 106 NC : } 1018 :SD,CLK : . +JSD_CLK
| GND i 1019 | SD_MISO | ! en
*1012: Controls PSRAM LDO; *MUST* Float or PD at bootup for WROVER-(i)E i i 1020 doss ot oxiet X X T S]SDfM‘SO
*100: PD for boot made; float or PU for normal mode : GND : 1021 ; ; | CANB(\
*|02: Float or PD if 100 is low, else undocumented test modes . 1022 i i ' CANS: CANB
*1015: Float/PU for UOTXD Debug Info; PD for silent boot 1023 " SD MOSI | c=——=OCANS
*105: PU default; mostly doesn’t matter unless using SDIO slave—boot; Might PWM at boot 1024 does not exist ' = ' <JSD_MOSI
NC(1): GPIO6 to GPIO11 are connected to the SPI flash integrated on the WROVE—-(i)E module 1025 sp_CS i .
NC(2): GPIO16 and GPI017 are used for PSRAM integrated on the WROVER-(i)E module 1026 — e soLl 9ab-Cs
ADC2 pins do not operate properly as ADC with WIFI active T T Toc : DscL
S ¢ S ) 1027 | I 112C_SDA DA
ADC readings are non-—linear and weird near rails 1026—31 do not exist 1 1 --==d
RTC Wakeup 10: 0,2,4,12-15,25-27,32-36,39 1032 1 1
2x 12C; Any pin; Arduino defaults to 1021/SDA1 & 1022/SCL1 1033 ' - <1032
VSPI Default: 1023/M0OSI, 1019/MIS0, 1018/CLK, 105/CS i T ' <1033
1034 (In_Only) N N SWn aswn
HSPI Default: 1013/MOSI, 1012/MIS0, 1014/CLK, 1015/CS 1035 (In_Only) 'S0 Detectt | T e
I0 Output High/PWM During Boot: 1, 3, 5, 6-11, 14, 15 1036 (In_Only) IEEEEEE T gA _Detec
1039 (In Only) 8! a8
U2B1L 2
ESP32—DevKitC
+3V3 1 38 GND
3V3 GND f
EN A G P23 B1_1023 Probably Review ESP—-WROVER-KIT_SCH-3
:g;z 3 5ENSBR,VP/GP\OBﬁ/ADCi,CHO GPI022 B :gi2 See_rgs tnd have simde tnftthe thras, like pulling 102 down to
4 35 avol undocumente est modes.
1034 5 SENSOR_VN/GPI039/ADC1_CH3 UOTXD/GPI01 3, 103 /home/junknerd/Electronics/datasheets /ESP32 Stuff/
VDET_1/GPI034/ADC1_CH6 UORXD/GPIO3
1035 61 vpET_2,/GPI035,/ADCL_CH7 GPID21 (331021 . . .
1032 7] 55 %P /6PI032/ADCL CHA oND B2 GND Review my old DevKitTestProject for one
:ggz S 32K_XN/GPI033/ADC1_CH5 GPI019 ;é 181: | used w/ a TFT display, 12C, and a few other things.
1026 10 DAC_1/ADC2_CH8/GPI025 GPI1018 bo 105 /home/junknerd/esp/MyProjects/DevkitTestProject/main/
1057 L DAC_2/ADC2_CH9/GPI026 *GPIOS [0 =
TIVEE [oeiveriir e 610t 7 1016 Review firework control code for CAN pin assignment.
MTMS/GP1014/ADC2_CH6 GPI016 : ) ) ) i
/home/junknerd/esp/MyProjects/DevkitTestProject/main/
1042 130 «M7DI/GPI012/ADC2_CHS5 ADC2_CHO/GPIOY 26104 ! p/HyEro) )
GND 14 6D *GPI100,/BOOT/ADC2_CH1 [22100
1043 13 1cK/GPI013/ADC2_CHA4 ADC2_CH2/*GPI02 [24102
109 16 5p_paTA2/GPI0O9 *MTDO/GPI015,/ADC2_CH3 231015
— 104047 ¢p paTA3,/GPIOLO SD_DATA1,/GPI0g [22108 NC
%ﬁig cMD SD_DATAO,/GPI07 ié :gg xg
+
5V SD_CLK/GPI06
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NOTE: Typical use expected to include

Power Conditioning

18V Lithum battery and 9V battery,

so /~22VDC input.

F1_10AL
36-3587-ND
VBATT_PG 1/\U2 lo/02 FUSED_BATT OFUSED_BATT
swi Y |
SW_SPST_WireToBoard 10k 1% I
1| |0.125w 0805 [ 04 Fused
\ﬂput : RCOB05FR-0710KL : SMBJ26A—E3 - 7-22VDC
7-22VDC l | SMBJ26A—E3,/5BGICT—ND 10A
10A . 71 | TVS DIODE 26V 42.1V DO214AA ©
| v |
| |
; MMSZ524585—7F XO doghg\r/ BDOCB/(SE
Fmmmmm e 4 U% | MMSZ52458SLFDICT-ND n :
i Z -
VBATT NG ? Bvé L DIODE ZENERI15V 200MW S0D323 GND i 6ND
I
! a1 |
I IRFB4310PBF |
! IRFB4310PBF —ND |
i | MOSFET N—CH 100V 130A T0220AB !
I
L7<777777777777777777777777»7777:
I
[ nA |
I N |
i 05 DNI !
| 497-12305-ND ;
! STPS20SM60D |
! DIODE SCHOTTKY 60V 20A T0220AC |
. |
'Diode as alt. to NMOS/Zener !
e U i g g S
e e et e T -
o . . . P
| PBATT_MON DNI if installing and powering via DevKitC .
I
| D6 |
! BASLO-04—7—-F ;
| 294 , 141 |
| NTN |
| Lt U1A2 R-783.3-0.5 7 sy |
| RLS-126 U1B2 VX07803-500 m w
; 9453429 ND U1C1 VX7803-500 !
! FIXED IND 12UH BOOMA 420MOHM SMD DC DC CONVERTER 3.3V 2W !
FUSED_BATTGH FUSED_BATT ! Y'Y YL BATT_FILT _ 11N Ut 3 +3V3 D +3V3 !
\ = Cc9 |
! b —LzzuF 20% 10V !
| t N B ~ X7R 0805 ‘
npu | GRM32EC72AL06KEQSL GRM21BZ71A226MELSL Output |
7-22VDC 1 T 490-16266-1-ND 3.17~3.43 VDC !
200mA ! CAP CER 10UF 100V X75 1210 75 S00mA ;
: GRM32ECT2AL06KESSL 3.6V 500mw " !
i 430-16266-1-ND MMSZ4685T1G i
! CAP CER 10UF 100V X75 1210 }
GNDD> ; AGND !

— Most expensive
+ Most efficient
+ Lowest noise & ripple

I+ +

I

I

I

I

I

i

| VX(0)7803-500
I

i

: More noise
I

C/DC Selection ==

Much cheaper
Wider input range
Less efficient
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Bootstrapping of ES

F N
1An RC circuit slowly brings up Enable while the UART
:chaﬂgss from DTRn low to RTSn low.
jcircuit, this delay is required for remote reset.

P32 and User LEDs

Due to the XOR

I
I
I
! i
I
! +3V3 w
| I
! R5 .
| 10k 1% :
l 0.125W 0805 |
Sw2 ! RCOB05FR-0710KL R
Rl L — — PD to Reset (F | User LED1
CKN12317-1-ND | g 0805 w ‘\
470 1% 0.125W l c12 v <1+3V3
< €13 311-470CRCT-ND I 478-1395-1-ND i
o : 0.1uF 10% 0805 ' : Pull—up for LED circuit inherently 01
T : 1 gattcs e for pulup o Y teor ey
311-1127-1-ND b y. pull-up
! ! allows BOOT button or UART conrol. 3mm ~2V LED
| GND j: R7 2 * 4.8mA = 10mW
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, i
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 10k 1%
r R9 ; l |:| 0.125W 0805 R8
| 10k 1% lo | ! RCOBO5FR-0710KL 311-270HRCT-ND
! 0.125W 0805 Q2A | ! 3.3%2 _ RES 270 OHM 1% 1/10W 0603
| ! | 3°2/10k = 1mW
| DTRnD yi MBT3904DW1 i ! Viloat = (3.3-0.6)/43k + 0.6 = 0.6V 3.3-2)/270 = 4.8mA
| Some PC UARTs hold bath law. MBT3904DW1T1GOSCT-ND ! | Ib_float = (3.3-0.6)/43k = 63uA 3.3-29"2/270 = 6.3mW
I Use XOR circuit to avoid being stuck in reset. I : lc_float = 100 N 63uA = 6.3mA (sat)
: Use RC circuit on EN so 100 can be pulled low ! , lc_driven = 100 (3.3-0.6)/33k 8.2mA (sat)
1 before EN rises if serial—boot is desired. Q28 . ! <3k 1% Q3B
! | ° MBT3904DW1
I
; RTSnD o 5 MBT3904DW1 ! : O B0 L MBT3904DW1T1GOSCT—ND
! |
| 10k 1% i | ! 3.3-0.6)"2/33k = 0.25mW
! 0.125W 0805 [ O s s )__/_ __________ sNo .
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, I TTTTT TS T T T T T T
PD for Serial Boot
<JI00_LEDGRN
Weak Pull-Up to boot normally.
NPN from RTSn to DTRn should be === == - - - - - - - - - - - - - oo oo m oo o o oo oo oo —— oo bl
SW3 2
capable of PD to for Serial Boot. User LED2
Boorﬁ +3V3

Review the DevKitC v4 Documentation for electronics

CKN12317-1-ND

C14
0805 10% 4inF
311-1127-1-ND

7
GND

Pull—down for LED circuit inherently
satisfies need for pull-down/float
when Serial Booting.

3mm ~1.6V LED

R12
311-270HRCT-ND
. . RES 270 OHM 1% 1/10W 0603
PD if Serial Boot Q102_LEDRED R13
10k 1%
0.125W 0805
RCO805FR-0710KL

(3.3-2)/270 = 4.8mA

Q3A
MBT3904DW1
MBT3904DW1T1GOSCT-ND

R14
10k 1%

0.125W 0805
RCOBO5FR-0710KL

/Electronics/datasheets /ESP32 Stuff/USE THIS ONE_esp32-devkitc—v4_reference_design/ESP32—-DevKitC-V4_Reference_Design/01_Schematic /ESP32-DevKitC-V4_SCH_20180607A.pdf

Things that exist onboard DevKitC-V4

3V3: Bypass with 22uF and 0.1uF to GND
EN: RC to delay EN slightly
— 10k PU resistor and 0.1uF cap to GND

— Momentary btn to gnd w/ parallel 0.1uF to debounce

[00: 1:Normal Boot 0:Download New Code

— Momentary btn to gnd w/ parallel 0.1uF to debounce

|00 and EN: Consult connection to DTR and RTS to allow

USB/UART to automatically handle reset and boot—mode.
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