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POWER SIGNAL
Type Color  Width Type Color Impedance Width
VBAT 2.5mm UART —— 50Q 0.327mm
+5V — 0.5-2.5mm 12C _ 50Q 0.327mm
+3V3 e 0.5mm Signal ——— 50Q 0.327mm
REG_FB e 0.35mm usB ——— 90Q 0.35mm Sheet: /
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PE— 6 CEIIIED 6 IS 0 IS 6 I 6 mm— e '—.—.—.—.—.—.—. — . C— ¢ — ¢ — ¢ CE— — — — eE— e e—— e e—e —‘—'—‘—‘—'—‘—‘—'—‘—'
stestroiNts ()OO O | . BATTERY INPUT & CURRENT SENSE RESISTOR . VOLTAGE/CURRENT/POWERSENSE IC 1 SERVO CONN et .
| TP1 1P3 P4 . | OOO . I o o +5V
. ov 3V3 5V OO O O . . SERVO1_FCCU o1 02
| . VBAT . ot SERVO2_FCCU o4 05 %— .
+3V3 . | SERVO3_FCCU 07 08 |28 d
| . | XTBffOTEM Ri | | NAZ1OAIDENR SERVO4_FCCU 10 11 |1t |
. ND L3v3 ey 0.01R . o [ . SERVO5_FCCU 13 14 18
. pocﬁp — R . SERVO6_FCCU 16 17 2 .
| | NE Gl — | I . SERVO7_FCCU 19 20 %— |
N SERVO8_FCCU 22 23
. POWERFLAGS . 1 5 . SERVO9_FCCU 25 26 | 26 __J
. . 1 ct IN+ scL 12€3_SCL_FCCU SERVOTO FCcU % 20 |22 .
VBAT +5V +3V3 = 100nF 2 | e . X | 20
GND A ‘ SDA I2C3_SDA_FCCU] *
. = = 7 8103
. z z . N . 06 | 4
| . . ! r— Al 09 | 4o .
3 . 12 |,
. GND  GND GND 15
. Maximum input voltage: 26V R1 10mOhm 1W 2512 . I | * 18 5
. 18 .
PWR_FLAG PWR_FLAG PWR_FLAG ] . < 12C address: 0x40 2| 5,
GND 24
. J . 27 { 57
— . — . — . — — — —— —— ——. e— — b 30 | 34 .
I < GND J
+ SWITCHING REGULATOR |
| OO00O g ;
4
. ()
bt
OO00O Y |
| IC1 L = 15uH for 5% ripple current OO O O .
MIC26903YJL-TR +5V
N 1
R2 PVDD 4 11 |
I 10K 2 _L g PGND_1 za—é 9 REG_SW ] 15uH T
. VBAT _— REG_EN 2:20F 6 ig:gﬁ [REc_sw)—3 e J_ J_ J_
7 |pen s R3 c3 Ch s LED1
| T 8 |penn s c6 c7 6k8 T 4.7nF 100uF 22uF NRED
REG_VIN | GND GND gi PENDE 100nF 100nF .
c8 c9 27| PEND-7 REG_BST R
100uF L our [REG_VIN VIN 330R
u v L3 1pyiN_1 RS R6 .
15 1pyiN_2 19k6 143 k- :
. 15 1pvIN_3 D1 |
. 16 JpviN_u SD103AWS-7-F [FEcTs GND
C8, C4 are Al Electrolytics g PVIN_S vopl-28 ~ RECBeT] = .
. GND C9, C5 are 1210 ceramics 19 PVIN_6 c10 _L R7 wh = GND
= PVIN_7 2.20F 10K
>= [®) .
| C8, C9 ratet at >= 35V 30 lpyng € sonpk23 Vout=0.8*(1+R6/R5) .
. bel VReg_FB=Vout*(R5/R5+R6) |
| 9A @ 5V max. GND GND
. CE— ¢ CE——  CE—  CE—  CE—  CE—  CE— CE— CE—  E— . E— C E—  CE—  CE—  CE—  CE— " E— . E— " CE— C CE—  CE—  CE—  CE— . CE— . E— . E— C E—  CE—  CE——  CE—  CE— . E— . E— C E— C E—  CE——  E—— e E—— o e—
. — . — — — — — —— —— — — SANITY-CHECK
LDO/PWRLED3v3 (MCUs and Sensors) | S
! . Associations ( )
. = 0000 | = O
Schottky O
IC2 H1 H2 H3 H4
. LD39200PU33R MountingHole_Pad MountingHole_Pad MountingHole_Pad MountingHole_Pad Testpoints O
6 1
IN out
| L5 ey ADJ/SENSE |2l | Functional O
. 4P GND |3 . c13 C14 €31 €32
1n/2kV 1n/2kV 1n/2kV 1n/2kV Nets O
| g LED3 I
& N GREEN
* 11 L 1 c12 N . GND GND GND GND References:1:1 PHILS LAB HADES 7
I 10uF T ™ T 10uF | Comment:
1 RS | understand everything, except the switching regulator.
. 240R . The Datasheet was highly complicated for me to understand
It is saying that i should keep SGND and PGND seperate.
Rick Hartley says, that splitting grounds creates more problems
than it solves. The Datasheet says if VIN of the REG is >5.5V
PVDD should be connected to VIN, but Phil
. . did connected it to GND.
v v v - Is the Schottky Diode on the REG placed correctly? .
GND GND GND GND I
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USB-OTG-FCCU

FCCU-USB-INTERFACE

With the logic shown belaw, the
software—IDEs P10, Arduino, or ESP-IDF
can automatically put the board into

AUTO PROGRAMMER FCCU

USB1 D2 FerriteBead_Small programming mode via the DTR and RST
SDLO3AWS—7—F FB1 T +5V | | pins and the CP2102N IC. R10 OR
AL N | "
VBUS B .
ccieAS
Qo7 e T— % u2 |
USBLC6-25C6 10K Q1
v o R12 22R . . [oTR Fecu 558050
B7 ]. wuny  1|B[AK]6 pr— 1
D- USB_FCCU_DN |
D4cf-AB g SUTLD e USB_FCCU_DP |
D+ B6 T ﬂ:‘ RL3 22R .
. - | OOO000O
o - SBUic%x GND |
= =z = .
5% s o Fas OO0000 .
T . 5kt 5kt I |
wv <
. — . — — . 10K Q2
% | [RTS_FCCU 58050
GND DTR_FCCU | |
I o7 o8 Auto program
. - R
— . — . —— — e—— m— e— ] ‘?’T’?’RTS1 >EN’00 BOOT_FCCU
R19, OR
] |
USB TO UART BRIDGE FCCU 00 11
:
+3V3 170 01
/i\ I 01 10
o5y 33 33 i 00000 ‘ _l
R21
R20
2 “ PEEEEE) R22 R23
R 22R 22R
9 | gt EZREEE
SUSPEND |-iL
2VUSBUART : vBUS suspeND [12¢
VoD
L 7 | vreann cHRen 3¢ EELBLE' tLaEuDé
CHRO 1—i)( GPIO_TXT and GPIO_RXT are LED status indicators for data
11 vep cHre 2 § § transmission. They are connected according to the technical
2L Ri/cLk 1 documentation of the CP2102N-A2-xxx28R. See page 23 of the
GPI0O_TXT E— technical documentation.
o I o —
T T USB_FCCU_UDP >— o+ GPI02_Rs485 |1 LED resistors were chosen based on reference values to produce
USB_FCCU_UDN p—21- b- GPI03_WAKEUP [165¢ a dimmed light.
cPios |22
1o 6PI0s [2Lx¢ Click here to access the documentation.
6PI06 [20¢
v ~ 29
GND GND EXP R25
o L3 PLok(1%) SANITY-CHECK
LEGEND:
. u3 Associations
USB-UART-FCCU .. CP2102N-A02-GRFN28R J O
| GND  GND ESD O
D3 FerriteBead_Small Schottky O
usB2 SD103AWS-7-F FB2 /i\ +5V
vBUSH-AL =0 . Testpoints O
A5
CcC14 .
ccod-B5 4 m | Functional O
A7 J o USBLC6-2SC6 .
o — e/ Nets O
,C%T I_Eé e USB_FCCU_UDP | |
D+g—" e USB_FCCU_UDN
D4 BE _® ] ] . Comments: 4
o
=] |
o - SBUic%x ~
T =4 o N
z & SBUEEX R26 o7 GND _ _
skl 5kl This Pags_z is almost a exact copy of the Dev Board except
b prl -the additional LEDS for the TXT and RXT for UART
-USB-C instead of uUSB
A4 |
GND Sheet: /FCCU_USB_INTERFACE/
. References: File: FCCU_USB_INTERFACE kicad_sch
https://www.silabs.com/documents/public/data-sheets/cp2102n-datasheet.pdf TPy,
https://dl.espressif.com/dl/schematics/SCH_ESP32-S3-DevKitC-1_V1.1_20221130.pdf Title: FEZA FLIGHT COMPUTER
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+3V3
Decoupling Capacitors O O O O PWR_FLAG - ——
R28—— OR < — |
—]
c17 J_ c18 J_ c19 J_ €20 J_ c21 J_ €22 J_ €23 J_ C24 J_ €25 J_ C26 l .
== 10uF 0.4uF == 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 3V3-5V LEVEL SHIFTER (LED)
T T T T T TS
P7 . us
SN74LVC1T45DBVR R29
4 22R
GND ESP32-S3-WROOM-1U-N16R8 RGB_FCCU S{a {%% B ] RGB_5V_FCCU
0000 Rl
— . —— . —— . — . —— . —— — — | +3V3 1VCCA2VCCBG +5V
-I (! (%)
. 32 Um0 T Fct ] N
. R30 220 EN_FCCU - EN E TXDO | CUARTO_TX_FCCU c27 c28
BOOT_FCCU > ] RXDO 0.1uF 0.1uF
R3L o0 fGPI0_0 2700 1017 L9 BUZZER_FCCU O O O
BOOT_BTN CAN_INT_FCCU ] S MiSoFCCUYIi0L @ 1018t .
. SD_CLICFCCU 39102 S usD- 12 USB_FCCU_DN v
Swi 12C3_SDA_| FCCU 4103 = USB_D+ >~ USB_FCCU_DP GND
SKRPABE010 RGB._| FCCU 4104 3 1021 [£2C12C1_SCL_FCCU
105 | =["1035 2_3,< * Series resistorr dation of neop best practices says
11 33 BOOT_FCCU | . 106 3 Z| 1036 NC-> N16R8 MODULE 300-5000hm series resistor (i guess for longer data lines) since this is a
1 107 ‘32 4 1037 PCB design i decided to use 22ohm series resistor.
o 06— | 108 BI 1038 https://learn.adafruit.com/adafruit-neopixel-uberguide/best-practices
2 i - €29 SPIL_CS FCCU 4109 ) 1039
0.1uF . SPIZ_MISO_FCCU - g 1010 & 1040
SPIL_MOSLFCCU = ] |011 4] 1041 . . .
O O O SPI1_CLK_| rccu 1012 4 1042 - =
J57'013 1045
' $2 014 1046 &
1015 IOlo7
1,8Volt
v | 911016 2 1048 2 J o
GND GND .
il
| GND __—__l
RST_BTN | - | | BUZZER OO0 | | 12C2 FCCU CONN '
Sw2 . . +3V3 : *+3V3 | GND 4 41y |
SKRPABE010 . . 12C2_SDA_FcCU >—3 2
. 5 | | | . [l2c2_scLfccu f 2 53048-0410 .
4+ 3 EN_FCCU +3v3 1
L ' . R3S EN_PULLUP |
© © 10K B : : 0 10F
t T | “@] 0000
0.1uF .
c30
O O O | [ EN_FCCU GND
; o= OO00O0 —
4 | 1uF . |
o—u—o—o—u—o; +3\/3 Y
- <~ . . B3 L ORMORY GARTA_TX NAVCU | |
GND . | | UART .
| R X ! ] SANITY-CHECK
N R3S [ LORMO%Y GARTL_RX_NAVCU | LEGEND:
: 12¢3_scL_Fecu 28 scL s LEDO -8 SERVOT0_FCCU | | . -
—— e e e o f — . — . — . — . — . — . —— — — —— 1203 SDA Fecu 27 spa > LED1 L QSERVOI.FCCU ! . I Associations O
_l %25 EXTCLK Len2 -8 —CSERVOB_Fecu
. 23 {8 LED3 SERVO7_FCCU I O O O O ESD O
+3V3 . LED4 SERVO6_FCCU
12C PULLUPS | GND LED5 SERVO5_FCCU . Schottky
12C Testpoints c99 LED6 SERVO4_FCCU R36—— OR O
P I = +3V3 LED7 SERVO3._FecU [12¢1_sDAFCCU L 12€2_SDANAVCU |
R40 R37 R38 . LED8 SERVO1_FCCU Testpoints O
4K7 4K7 4K7 w8 e, e | Lt LEDS SERV02_FCCU 2 or P
FI2C1_SCL FI2C1_SDA  FI2C3_SCL FI2C3_SDA | 2 |u D10 L7 [ciscirecy R4i—— 2Co sCLNAVCl ] Functional
& & & & 3 {a2 Lept1 8 O
. 4 19
9 9 9 9 . |~ LEDL2 = "X
5 [ 5 [ O O O O 3 3 3 3 A LED13 120 Nets O
=3 S =3 S o o o o 24 {55 LED14 2L
9 2 9 M ‘ ) ‘ ) & Lep15[22x
o N 1 el o b3 o b3 ~ g .
1] S S S 3 2 3 2 Comments:
I I [ ] a | M - GND a Af
< < < < | 12C Adress: 0x41 | understand everything on this page, however,
— = — = | have difficulties choosing the right value for series resistors.
12C2 PWRSENSE & EXT-CONN | choose the values based on reference
12C1 FCCU <--> NAVCU ( NAVCU SCHEMATIC ) 12C2 CAN BE TESTED WITH EXT CONN < from Philslab and Robert Feranec.
O O O O GND -The array of decoupling capacitors maybe is overkill,
i choosed it based on Hades from Philslab.
-CAN can be tested via the external conn.
-12C2 also can be tested via ext. conn
References: Sheet: /FCCU/
https:/iwww.esp files/d: p32-s3-wroom-1_wroom-1u_datasheet_en.pdf File: FCCU kicad sch
hitps:idocs.espressif Jectslesp design-guidelinesienfiatestiesp3lesp design-gui tor-esp32pof Title: FEZA FLIGHT COMPUTER
https:/idl.esp Idlischematics/SCH_ESP32-S3-DevKitC-1_V1.1_20221130.pdf .
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*  STATUS LEDS
| +5V +5V +5V +5V +5V +5V +5V +5V |
O O O C34 €35 C36 €37 c38 c39 40 cu1
| 10uF 10uF 10uF 10uF 10uF 10uF 10uF 10uF .
D4 D5 D6 D7 D8 D9 D10 D11
. SK6805-2427 SK6805-2427 SK6805-2427 SK6805-2427 SK6805-2427 SK6805-2427 SK6805-2427 SK6805-2427
= = = = = = & .
| s GND s GND s GND s GND s GND s GND s GND GND
S S S S S S S
. [RGB_5V_FCCU 31oiIN Dot s 31oiIN Dot s 31bIN DouT s 31oiIN Dot s DIN DouTH: o 31piN DouTH: wow 31piN DouTH: wan
iy iy iy wny ny ny ny
| L¢a L¢a L¢a L¢a L¢a L¢a L¢a N
] ] ] ] ] ] ] |
| GND GND GND GND GND GND GND .
. BLDC SERVO CAL CAN LOG FSYS coM |
References: !
https://cdn-shop.adafruit.com/product-files/3484/3484_Datasheet.pdf ]
https://dl.espressif.com/dl/schematics/SCH_ESP32-53-DevKitC-1_V1.1_20221130.pdf
| CAN BUS FCCU _l
— e — — — — e —  — e —  — — — — s — - —y +3V3 N
uSD-Card DM3CS_SF +3V3 bi2 . . A Decoupling Capacitors |
Th2 cu3
0 ESDYB3.35T56 OO0000 | | OO0 Lo Lo ] .
Ch4 _Lcuts _L . +5V
10uF 0.1uF X N
. +3V3 1 | | +3V3 ND ‘ — o .
| ] DM3AT—SF—-PEJM5 ' . 10uF OAuF |
! igi GND L‘VDD _/-I_/—I_ RA3 ¢ eE—— e CE— ¢ CE— ¢ CE— ¢ eE— e—
1 ] Rik uo 10K g
| %2 | L 10¢ o Mep2sts_i/so a0 :
- A = FCAN_HIGH_FCCU |
+ [Sp_cs_Fccu . 2 pAT3/CD| mm SPIZ_MOSI_FecU Y g1 S  RESET|LL
RE5 — D2R oo 5 15 > =12
[SD_CLK_Fccu 2 CK - SPIL_MISO_Fceu i3 so ] CAN_INT_FCCU 10
[SD_MISO_Fccu DATO | mm . * [SPILCS_FCCU>—o 168t TALOSLT3 R46 .
" [Sb_MosiFccu 31 cMp - | | SPIL_CLK_FecU Y sck 2 60R |
[ ] 2 4 [S]
6 RXCAN s RXD
| R45 As close as possible to ESP32_Pin ol | . . ReLATEZL - I osc2 TxcaN L cane A i .
+3V3 >
. | C1 Y1 CLKOUT/SOle 1 . 5] vio CANL & cu9 C49 = C_Split = 4,7nF <--- Datasheet TJA1051 page 9 l
5 8MHz R¥oBF [k 8 2
50y 220F | RXOBF CAN_SILFccu > s z 4,7nF
. * GND —1} a2 8losct RX1BF L c51 — w7
~ TXORTS [x 0.1uF |:| con
+ References: GND | «  TXIRTS 2 I
l https:/iwww.y ?2v=H7i2YXUBheE, Minute 9 Q TX2RTS 6 GND
https:/iwww. com. ices/d: y d d-pinout: pf pi-p . i GND GND
| FCAN_LOW_FCCU |
References: GND
D e « https://www.nxp.com/docs/en/data-sheet/TJA1051.pdf
https://e2e.ti.com/support/interface-grouplinterface/fl/interface-forum/290299/is01050-can-tx-rx-filter SANITY-CHECK
. . | https://hc com/inter g p2515-can-bus-module-with-arduino/ LEGEND:
+3V3
| | Associations O
. FCCU CAN CONN { . ESD
0.1uf O
c101 |
Schottky O
GND 4 N
A Testpoints
[FCAN_LOW_FCCU 3 {3 15 O
. [ FCAN_HIGH_FCCU 212 53048-0410
| 1]y . Functional O
! | Nets O
M | | GND .
CANBUS CAN BE TESTED WITH EXT CONN
L] | Comments: 4
X %y | R
§ ESDCANO3-2BM3Y .
| b |
' " OO00O
| L] | En
deficientInventor
GND
Sheet: /FCCU_PHERIPHERALS/
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USB-OTG-NAVCU

NAVCU-USB-INTERFACE

With the logic shown belaw, the
software—IDEs P10, Arduino, or ESP-IDF
can automatically put the board into

AUTO PROGRAMMER NAVCU

USB3 D13 FerriteBead_Small
- programming mode via the DTR and RST
" SDL03AWS-7-F FB3 T +5V | | pins and the CP2102N IC.
VBUS: B .
ccieAS
ccod-B5 u11 |
USBLC6-25C6 10K
o A7 o R50 22R . : [DTR_NAVCU $58050
D ig l stetn ; = 2 steie USB_NAVCU_DN | |
D+ S sterpadh USB_NAVCU_DP
b EFT | %{é RSL 22R .
< R50 & R51 as close as possible to NAVCU N |
a
Q a SBUiC% GND OOOOOO | OOOOO
= =z = .
G5 SBU2TTX pss RS3 .
] ] 5k1 5k1 |
wv <
. . . I R55 & R57 as close as possible to NAVCU 10K ”
% | . [RTS_NAVCU 58050
GND DTR_NAVCU | |
I R55 R Auto program
. - R
—_— — . — . — — — — [ DTR RTS-->EN 100 BOOT_NAVCU
OR
R | [
]
USB TO UART BRIDGE NAVCU ——— RTS_NAVCU ] . 10 01
+3V3
01 170
| 7
e sava sava i1 OO0 00 !
R58 RS9
[] 22 “ PEEEEE) Ro1
T T :I 22R
9 | gt EZREEE
SUSPERD |11
8 1 vaus suspeND [12¢
o LED7
L 7 | vreann cHRen 3¢ BLUE
CHRO 1—i)( Z GPIO_TXT and GPIO_RXT are LED status indicators for data
11 vep cHre 2 § transmission. They are connected according to the technical
21 Ri/ciK 10 documentation of the CP2102N-A2-xxx28R. See page 23 of
RE2 c52 53 g::;)hﬁ s - the technical documentation.
|:| 47ks T T 10uF USB_NAVCU_UDP »—21- b+ GPI02_RS485 -1 LED resistors were chosen based on reference values to
USB_NAVCU_UDN »—31- b- GPIO3_WAKEUP [265¢ produce a dimmed light.
cPios |22
10| e 6PI05 |2 Click here to access the documentation.
6PI06 |-22¢
~ M 29
GND EXP R63
— — — —— — — GND PLok(1%)
GND |3 SANITY-CHECK
LEGEND:
N u12
USB-UART-NAVCU . X . . . . CP2102N-A02-GQFN28R J Associations ()
| GND GND ESD O
D14 FerriteBead_Small
usB4 SD103AWS-7-F FB4 T +5V | Schotky O
| Al ~Ng
VBUS =4 . Testpoints O
ccie-AS |
Ccod B5 | u13 Functional O
USBLC6-2SC6 .
_d A7 r—
_ ig l l"‘“"l ; e 2 USB_NAVCU_UDP | | Nets O
D+d s USB_NAVCU_UDN |
B6 LS .
Dot B6 T & Comments: 7
] |
o - SBUic%x X
5\ ? SBU24 X R64 R65 O O O O O O This Page is almost a exact copy of the Dev Board except
5Kl 5K1 -the additional LEDS for the TXT and RXT for UART
E; 2 -USB-C instead of uUSB
Ci) | Refi _deﬁcientlnventor
ererences:
. https://www.silabs.com/documents/public/data-sheets/cp2102n-datasheet.pdf S.he'et. / NAVCU—USB—INTERFACE/
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+3V3
. . PWR_FLAG
Decoupling Capacitors . 3V3-5V LEVEL SHIFTER (LED)
. . . . . . . . R66—— OR —
C54 J_ Cc55 J_ Cc56 J_ c57 J_ c58 J_ c59 J_ C J_ Cc61 J_ Cc62 J_ C63 é | U14
—— 10uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0. 0.1uF 0.1uF 0.1uF NAVCU3V3 . SN74LVC1T45DBVR R67
T T T T T T T T
| RGB_NAVCU 3{a {{?Fk e RGB_BV_NAVCU
+3V3 +5V
~ . DIR
GND | Liveea o vees
0
o
—o—u—o—o—n—o—o—uj . Cﬁl‘ C65
0.1uF 0.1uF
RST_BTN | T I
sw3 ' ' ~ OO0
SKRPABEO10 | ESP32-S3-WROOM-1U-N16R8 | GND
1], 3 . O O O O Series resistor r dation of neop best practices says
* 3 EN_NAVCU] . 300-5000hm series resistor (i guess for longer data lines) since this is a
o o— | 5 N§ PCB design i decided to use 22ohm series resistor.
2 |y o4 EN_NAVCU EN TXDO https://learn.adafruit.com/adafruit-neopixel-uberguide/best-practices
N 66 . R6E —j 2R P10 7 Rxpo . o g
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