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/_ System Overview

CAN
Connector

FLIGHT COMPUTER ‘ ‘ Ethernet

Connector

Goals:

- RF Communication with GSE

- Power and control camera

- Backup Altimeter and IMU

- GPS

- Critical communications with FC via

CAN

- Higher speeds + larger data

transfers with FC via Ethernet

DAUGHTER BOARD

Ethernet CAN
Connector Connector

I I
PHY e
Transciever

Altimeter MCU




/_ Power System

24V -> Buck Converter -> 6V (for camera) -> LDO -> 3.3V

TPS
6V_BUCK

- Copied from FC 24V to 5V buck
- Output changed by changing
R5 and R6:

Vout = VREF X (3—2 1 1)

10.2 _
0.8(?)6 + 1) — 6.030

3.3V Regulator

GND

4
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Copied from FC 5V to 3.3V
converter
Vout-Vin| = 2.7V, within limit




/_ Power System

Circuit Protection
- Diode: Vg, = 7.5V
It was used for 5V rail on FC where max current limiter input was 5.5V (switch to 6.8V
for 7V limit on this current limiter?)
- Current limit = ~1.5A (approx safeguard to not completely fry anything) 15 kQ < Ry < 232 kQ.

TP3
6V _BUCK = =
‘}LPADGR I Typical Application
= C9 TP6 add cap here... TPS2552/53
D o 100nF 5V USB 0.1 uF <—USB Data — USB
SM6T7VSA lae— 3 U5 5 f gl\_l Input IN ouT T Port
b3 = IN ouT > R,
= 2100k GaD TPADGR 100 ko
TPS FAULT 4 FAULT ILIM 5 120 pF
o~ ILIM
= Efuse EN 3. EN GND 2 Fault Signal FAULT RiLm I "
GND % b, 20k USB requirement only’
R13  TPS2553DBVR 16.9k Control Signal ———— EN GND
10k *USB requirement that downstream
Power Pad facing ports are bypassed with at least
= % 120 pF per hub
N
3.3V -
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/_ Power System

Voltage/Temp Monitoring
- Copied from FC, VM6V value changed

« 3.3V
o[ 1
‘R1
200k o ~ P &
i RrR2 —— RT1
47K
i = U24 §~2K = UpA D!
LA P LM358DR2G R g L1358DR2G BSS10W
>, - VM24V = > A | vmev -
2 2
*® - 4 g5, Templ
~ /<; /Q: ~
R4 ? o~ ! ==
K R5 3.3V 10k
T e I TaonF
K 33V
AR
GND = GND
GND

Voltage Monitoring

Expected:
| VYM24V =238V, VM6V = 1.875V Temp1 =0.579V (at 25C)
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/ Power System

Load Switches: Ability to isolate and turn off RF and Camera modules to conserve power

v
Simplified Schematic
BEY [ [
VIN VOouT o~ o 4 = 5 {6V Caera
B viN - vour 2=
Ugvto I o L& lpuer O : il
Squ’y LOAD Camera EN 5 ON/OFF R2 1
i C TPS27081ADDCR R17
| C1 1k
R1/C1 o
GPIO/ O = D
Logic - &
ON/OFF Load Switch for Camera
R2
%Rz 33V
= 33V
= 2 {33V RE
et v vout 2 B e e
] Rl9 6 | pucr  OUT [T 1] cAP 100aF 10V 0603(1608)
- C, slows voltage rise (1ms for camera, e | 5 e
O—I ms for RF) TPS27081ADDCR R0
- Naturally ON -> switch to OFF i

GND

Load Switch for RF
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/_ Camera Interface

o -
FC |
UART Communication with Camera Module o TTo
Camera takes 5-20V, we're supplying 6V . . GN[;X
RX TX

Camera current limit = 450mA

Tms rise time controls for inrush current

J10
UART
Additional current protection: Swap camera load B L
) ) o ) - 2 EXT UART RX 3.3V RX j/ UART Camera
switch for current limiting load switch? Add fuse? - 0w =
lts an $80 camera ag e
SM03B-GHS-TB(LF)(SN)
/ UART Connector
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./~ CAN (TCAN332DCNR)

Copied directly from FC:

Place close to VCC port
3.3V

T CAN T%X >

€82 —=C83
100sF_| 2.2uF
GND 33V
U7 e
et yog XD p-L LAAN
R66 ; 33
CAN RX > L 2_2.f rxD NC T
————— CANH 33 7 8. oo
{_CANH CANH NC —{ .| 22pF
'32607 —2S=f canL GND [o2——9¢
TCAN332DCNR =[5
|~ CANL ==
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CAN TX >

RX to RX, TXto TX:
PDO vo| FT FEMG Daca R
PD1 o| FT FOMC.DS | CANITX!
PDO <+>§;H CAN RX
PD2 8o —— ,
PD1 —+o7- CAN TX |
PD3 gz




/ Flash Memory (SST25)

Copied directly from FC: STM32 Connections:

rvwo

PC10
PC11
PC12
PC13

SPI3_SCLK 3.3V
S EeiE 5y | 0L ekt SPI3_MISO 3.3V
SPI3_MOSI 33V__ 5 gCK CE# o3 —peo | SPI3 MOSI 3.3V
SPI3_MISO 3.3V 2

| WP#
SOIRY/BY# e YT SPI3 CSO 3.3V

33 ~

<

B

ﬂ__ 1 VDD vss 4 R23
C31 C32 SST25VE016B-50-4C-S2AF 2k SPI3_SCK/12S3_CK/

100uF] 10 . | uART4_TxSDIO D2/
o~ i SPI3: PCl0 |UO} FT DCMI_D8 / USART3_TX/

= — EVENTOUT

UART4_RX/ SPI3_MISO /
SDIO_D3/
DCMI_D4/USART3_RX /
1283ext_SD/ EVENTOUT

UART5_TX/SDIO_CK /
DCMI_D9 / SPI3_MOSI
/1283_SD / USART3_CK/
EVENTOUT

PC11 10| FT

SST25 16Mbit Flash

PC12 /0| FT

CD1

~DAT2

SPI3 CS1 3.3V ATS
3.3V SPI3 MOSI 3.3V CMD
VDD

] . SPBSCK 33V ak]
C29 C30 VSS
100nF 1pF SPI3 MISO 3.3V DATO0
J L wF
I

~DAT1
A

DET SD DET 3.3V

GPIOs: CSO, CS1, SD_Det, SD_Hold, SDCIO

GND 502774-0891
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/ Altimeter + IMU

Copied directly from FC

Altimeter

BURPG

33V
N <R26
R2710k
U13 1
21 VDD SCLK ag g ﬁ¥ 210312_
Lc>3 PS SDI/SDA  fek
2 GND SDO P2
CSB1  CSB2 (o2
MS560702BA03.50 =
GND




./~ GPS Module (CD-PA1616S)

o P2
1
T~ - 1R o
c6 [ AVaVae 33V
TnE =—C63 !
P T _‘| B @ 3 B VBat 10k
33v} Y » S—— doe 4
s ° 5:< GPS TX
10k IC1 6 GPS RX
L vee NC 6 22 e 7
GPS NRESET 2| \RESET  GND 4 —|19( (XS ® Il GND
pyBx - |||—3 oxp1  Nes [ o 33V
33V—=% — 4] VBACKUP  NC 4 |&7 9 1PPS !
—T_ces I | R31 5 I__6 3D-FIX NC 3 —g-(: ®
N GND'III K ’V\/\, K ne TX1 2
I: L N2 mrom £ TSM-109-01-S-SV
s poil-—riah e
IR 4701R’3\3}VV—J_ RX0 EX _ANT [Hb(
CDPAI616S

470

Tpps - indicates the start
of a second

3D-Fix - indicates satellites
connection status

Similar module to Icarus, previous module no
Iongler manufactured, has available breakout board
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/_ PHY Module (LAN8720)

- Needs new code, but has
RMII, is faster, has better
application notes

- 25Mhz clock to 50Mhz
REFCLKO Output (interrupt
function has to be disabled
for this, must poll PHY

check which one is green and which is yellow when doi
‘RSS

—C77 EGND
CO805F223K5RACTY

212815 1

registers...) S
- Generally copied directly from T e sy
information sheet iR P,
DNP pull-up/pull-down resistors
PUIFUP/D RMII Test Header + ENC28J60 Breakout

/ for all settings

(
BURPG




/_ PHY Module (LAN8720)

MODE[O], MODE[1], MODE[2] = 1
-> all auto negotiation enabled

PHYAD[O] = 0

25.000MHz Crystal Clock Source Enabled

25MHz Crystal Clock Source Disabled, with
Offboard 50MHz Clock Source Provided on
TXCLK

25MHz Crystal Clock Source Disabled, with
Offboard 50MHz Clock Source Provided on
RXCLK

25MHz Crystal Clock Source Disabled, with
Onboard 50MHz Clock Source Provided on
RXCLK

25MHz Crystal Clock Source Disabled, with
Onboard 50MHz Clock Source Provided on
RXCLK via REFCLKO

Interrupt Function must be disabled in this configuration.

Interrupt Function must be enabled in this configuration.

Interrupt Function must be enabled in this configuration.

Interrupt Function must be enabled in this configuration.

Interrupt Function must be disabled in this configuration.

Default Register Bit Values

25Mhz better for EMI

BURPG

MODE[2:0] Mode Definitions Register 0 Register 4
[13,12,10,8] [8,7,6,5]
000 10Base-T Half Duplex. Auto-negotiation disabled. 0000 N/A
001 10Base-T Full Duplex. Auto-negotiation disabled. 0001 N/A
010 100Base-TX Half Duplex. Auto-negotiation dis- 1000 N/A
abled.
CRS is active during Transmit & Receive.
01 100Base-TX Full Duplex. Auto-negotiation disabled. 1001 N/A
CRS is active during Receive.
100 100Base-TX Half Duplex is advertised. Auto-negoti- 1100 0100
ation enabled.
CRS is active during Transmit & Receive.
101 Repeater mode. Auto-negotiation enabled. 1100 0100
100Base-TX Half Duplex is advertised.
CRS is active during Receive.
110 Power Down mode. In this mode the transceiver will N/A N/A
wake-up in Power-Down mode. The transceiver
cannot be used when the MODE[2:0] bits are set to
this mode. To exit this mode, the MODE bits in Reg-
ister 18.7:5(see Section 4.2.9, "Special Modes Reg-
ister," on page 50) must be configured to some
other value and a soft reset must be issued.
1M1 All capable. Auto-negotiation enabled. X10X 111




./ RF System

Copied from ground RF
- Power swapped from 5V to 6V for LoRa (operating conditions 3 - 6.5V)

J5

i |

O c2

MNT1 | _+|F<._|||.GND
o) 47 oF

S

MNT3 | 4 c3

MNT4 | 5 WL

RE_GND, Power Management2B] 67 C*20C104KSRSTA7200

RF2-04A-T-00-50-G

P34 B
4
ANT vee ©
> | GND GND TPAD6R
| DIO3 NC ;I__—
DIO1 Ne 2 =
42 1 NC NRESET (- GINDX { NRESET
MOSI BUSY - BUSY ©
7
MISO NSS —e— TNSs T
SCK GND 1 “é - =
© © (l) LoRal26XF30 GND % %‘D (7"9
g g 10 TPAD6R TPAD6R TPAD6R
/ TPAD6R TPAD6R TPAD6R
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/_ Debugging

USB Connector:
- Powers MCU without separate power supply
- Prints to serial !!

JTAG:

- Connected to NRST (NOT NJTRST)
- Breakpoints, variable inspection, flashing

Test Points:
- Will put them everywhere after design is finalized

Breakouts/Backups
- UART, GPS, Altimeter, IMU
- PHY has RMII test connector + ENC28J60 Breakout + DNP pull-up/pull-down resistors for
/ all settings
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/_ Approximate Cost

1O

MCU: STM32F407VGT6

PHY

GPS: PA1616 + Breakout
Altimeter

IMU

Flash Memory

Power

W{

BURPG

$0.33x2 + $8.56x2 (UART+CAN) + $1.46
(JTAG) + $1.04 (USB)

$5.54

$1.45 + $8.78 (oscillator) + $3.96 + $11.55
(mag jack)

$19.95 + $29.95 Parts Total:

$1.00
$3.50 + $1.62

$0.34x2 + $0.27 + $0.40 + $0.26 + $0.23

$4.78 + $11.26




Thank you!
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