T | 2 | 3 | L] | o) |
channel 1 Current Sensing
mcu c s
urr sense:
% FDCAN1_RX FIREL b FIRE F\REH}%:::'* Imax = 600mMA
FDCANL_TX b FDCANL_TX FIREL SFIRE FIRE-D—2E1— Vr=IR=0.6*0.05=0.03V
UARTATX | hor oo SENSE_CURRL(] PYRO_SHORT Vout=G6Vr=100(0.03)=3V
UARTA_RX - SENSE_DIVL(] SENSE_V +3V3
CPSRESET P UARTARX R B DY +3V3 p3 +3V3
SERESEL L IGPSRESET 10R
GPSPV____ HGpspy e v — u2
LHG b chg BATT_CURR gC;TECLg;R D BATT_CURR FRE2 1 GPS_CURR oci
3V3_CURR —CURR_F 3v3_curR FIRE2 DFIRE F\RE+DTE2+ Y
MAG_VDIV DMAG_V FIRE2 DFIRE FIRE-D———
BATT_VDIV CHG.CURR DBATT_V SENSE_CURR2{] PYRO_SHORT
CHG_CURR = DCHG_CURR SENSE_DIV2] SENSE_V GND
File: power.kicad_sch PYRO_DIV2G PYRO_V GND Gain: 100V/V
File: pyros.kicad_sch
GPS_CURR | ps_cURR
imu
Pololu_SCL IMU_SCL_1
Pololu_SDA IMU_SDA_1
File: imu.kicad_sch
File: mcu.kicad_sch
GPS connector
TPL
1 GPS_PWR To Pyros 23 CHG_CURR
| M80-5000642
2 GPSRESET FREL- 1 CHG_CURR
3 GPSPV — o=
T UARTATX FIRE2- 3 _ s
@S =T LS LS E GPS_CURR
5 UARTA_RX FIRELs & -
6 5 GPS_CURR
FIRE2+ " 6
GND
NovaTel Interface Connnector g g
CAN connector GND GND
+BATT +3V3
J2 CAN Transciever 1 1
RocketCAN
GND GND
6 +3V3 +5V uL +5V +3V3 PWR_FLAG PWR_FLAG
X MCP2562
i (Y
. 3 lvop  sBY [
2 ConH 5 {VI0  CANH |1 CANH c1 2
2 CANL FOCANLTX 1 | 1yn  cant |8 CANL LT Bl
1 CHG FDCANL_RX & 2 ¢ o i
——=——==2— RXD VSS Designer: Ash Lang
~ < Waterloo Rocketry
GND Sheet: /
GND GND GND File: altimeter.kicad_sch
Title: SRAD Altimeter
Size: A4 [ Date: 2025-02-20 Rev: 1.0
KiCad E.D.A. 9.0.0 Id: 1/6
1 2 | 5 | L | |



https://docs.novatel.com/OEM7/Content/Technical_Specs_Receiver/OEM719_Interface_Connector.htm?tocpath=Specifications%7COEM719%20Technical%20Specifications%7C_____6

T I 7 I 3 I % i 5 i
power conn manual (link)
D1 +3V3
+3V3 LED_R
R
voD_1 . . . 0 - S v
VBAT VDDA
4 _L cs5 _L c6 _L c7 _L c8 D2 2508
DNP 2 REINEIRER 0.4uF 0.4uF 0.4uF 0.4uF LED_G
1 e Tow Tow Tow T e
. L4 fNRsT =558883 PAO |22 ~ D2y 3
* o _L L>>>>>09 23
9 R7 s paL 23 GND o3 330Q
0.1uF AN 94 oot pA2 2% LB
»—-J 10kQ pPA3 |25 H 28
20 {VREF+ PA4 %cwzcum +3V3 D3- g A
< PAS F==—<12C4_Int2
+3V3 RCC_osc_In_12 PHO pAg |30 150Q
GND 13 31 FB1
X==|PH1 v e V3 V3 PE-0603PFB121ST
" UART8_RXD—2Z] PEO PA9 |88 async_in VoDt VY v
Iy ¥ UARTE_TXD—28 PE1 pA10 -89 c10 c11 12 c13 cig15
BOOT_CTL 9 L 1pe2 Pat1fZ0 — OFDCANLRX  4.7uF 0.1uF 1uF 0.4uF 10F1uF Place C18/C19 closer to
“ c16 2 PE3 pa12 71 eFDCAN TX VDDA than FB1!
10F x% PE4 PAL3(JTMS ;Z’TCK
PES PALLUTCK LS
X GND GND GND
NS x5 _1pE6 pAt5(JTDI)|-ZZ DI
or [ 5
%38 1peg PBO IS4 %
GO g;’ 39 fpeq pB1 |35 %
i 40 1pE10 pp2}-3%
D3- 41 89100
PE11 pB3(TDO B0 T
42 {pE1o PB4 (NJTRST) 20T
43 1pE13 pB5 2L
A4 P14 PR6I2Z — qiack scL
12C4_enable——*3 P15 PB7 Z;;WGQCA,SDA 3P ASE—4.000MHZ—L-C-T
ppg|2> VCP_
12C4_addr_sel—— 81 1ppg pBo| 26 VCP_RX o 3 RCC ose i
12¢2_addr_selp—— 82 1ppyg PB1020qi2c2 scL 0.010F Len ngouﬂi —osc_in
SDMMC1_CMDD—— 83 {pp2 PB11 47— Qi2c2_SDA : S -
x84 1pp3 pa12}-2L % —
%85 {ppy PB13 |22 |
%85 1pps PB4 |23 %
37 1pp6 PB15 |24 % ~
%88 {pp7 GND
x% PDB PCO %GW,SENSE 3
%26 1ppg pc1 165
257 | po10 ] 20 CN& STDC14 (PROG)
%28 1pp11 pc3_c -8 Ve il
%29 1pp12 pCu 32 3L
%80 1pp13 pC5 33 % 5
8L 1pp1y PC6 -3 async_out Z
52 1pp15 pPC7 %x 191
a8 qgspmmct_po
zgﬁs;l‘@ VCAP pcof-86  aspmmc b1 VCP_RX 13
73 lveap PC10}-28 —qspMMca_p2 =7
pc11 29 qspmMct D3 Nominal clock speed of 550 MHz GND
PCL2 LGSDMMCLCK SDMMC lines at ~200 MHz
PC13 L x
[
< pc15 2 x
v n
L9
VCAPL VCAP2
c18 c19 S U4 SDMMC application note
2.2uF 2.2uF STM32H733VGTx
ESR<100mR | ESR<100mR % Armaan Sengupta
Waterloo Rocketry
GND GND GND Sheet: /mcu/
File: mcu.kicad_sch
Title: Processor Board 2025
Size: A4 [ Date: 2024-11-22 Rev:
KiCad E.D.A. 9.0.0 Id: 2/6
T i 2 i 3 i [ T 5 T



https://www.st.com/resource/en/application_note/an5200-getting-started-with-stm32h7-series-sdmmc-host-controller-stmicroelectronics.pdf
https://www.st.com/resource/en/application_note/an5419-getting-started-with-stm32h723733-stm32h725735-and-stm32h730-value-line-hardware-development-stmicroelectronics.pdf

L | 5 |
Battery Input Current Sensing
+5V +5V
c8
+CHE-Ax F R11 D1 0.4uF
RAW_BAT1 - +12‘°—><§ Polyfuse 350mA  200mR  CUS08F30) J
+5 I
> D max Id =
VMAG1 eIl 200 mA
s (I S— GND
cAND2— | CCANL 0|
12 NO-Sx¢
Battery 1 15.1V MAX NG lo;: % 4 @
2 1 IN=
VC: _ "SSI:D CAN co)gnector e s CURR_AMP_CAN
ag Switc
2 P2
o0 CURR_CAN
GND c11
VBATL 0.39uF
R7 GND 113 ’
10K scale to 4.096V INA18O
GND
GND Low pass filter because
there may be noise from
being underneath buzzers
f_c = 1/(2pi*R*C)
= 1/(2pi*10kR*0.39uF)
= ~40.8 Hz
+BATTL gy
c7
R10 0.1uF
4mR
RAW_BAT1 AAA >——|
GND
0|
max Id =
10 A -
3 CURR_AMP_BATT1
2 100v/V 3
CURR_BATT
Battery to 5V LDO
L L o GND us
* INA180O
2 D2 +BATT1
CUS0BF30
250mA polyfuse
F1
0603L025YR 6 i
1 2
3 4

I 100n

0.33u UA78MO5IDCYR
> INPUT COMMON
r OUTPUT COMMON_1
Cc5 <L

Sheet: /power/

File: power.kicad_sch
<~
Title:
Size: A4 [ Date: Rev:
KiCad E.D.A. 9.0.0 Id: 3/6
i | 2

5 [ 5




+3V3 +3V3 +3V3 +3V3
P8 P9
SDA ﬁf sCL
R9 R10 R11 R12
us 10kQ 10kQ 10kQ 10kQ
LSM6DSV32X
ST_addr_sellt—L—15D0,/5A0 spa—14 ¢ ¢ : : ST_SDA
® 2 |spu/AH1/Quarl scLf—13 ¢ QST_SCL
+3V3 > ® 3 IsCx/AH2/Quar2 csl—12 e QST_enable
A ST_Int1C—2%—{INT1 SDO_Aux|—L1 2
o * 5 lypp_lo 0CS_Aux|—L0 2 oSE
* 6 Ionp INT2—2—%3ST_Int2
® 7 IGND vopj—28
- €20
2t 2 0.1uF
0.1uf
GND
P44 . TP12
GND ﬁf Tx ﬁf Rx
+5V
P6
+3V3 +3V3 +3V3 +3V3 SCL @ Movella_Sync_InD> 1
ﬁf SDA Movella_TxD> 2 ¢
Movella_RxD> z—' J4
R13 R14 R15 R16 5 eele
10kQ 10kQ 10kQ 10kQ Movella_Sync_OutD 6
+3V3
4\_1( <
Pololu_SCLD- : : - _A . o
3
Pololu_SDAD S )5
«"( Pololu
>5%<
Pololu_i2c_addrD- 6 .
GND
Armaan Sengupta
Waterloo Rocketry
Sheet: /imu/
File: imu.kicad_sch
Title: Processor Board 2025
Size: A4 | Date: 2024-11-22 Rev:
KiCad E.D.A. 9.0.0 Id: 4/6

1 I 2 I 3 I 4 I 5 I




Ipyros = 12.6/(Ruimit+Rematch)

Minimum Ipyros — 2 in parallel, minimum single fire current is 0.5A
Take Rematch when firing to be 1.5R, so Rematches is 0.75R

Rimit = 5 —> get Ipyros = 2.19A

Iresistor when sharted ematches —> 12.6/5 —> 2.52

Worst Case (shorted ematch): P = V'2/R = (12.6)°2/4 = 39.69W
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Ipyros = 12.6/(Ruimit+Rematch)

Minimum Ipyros — 2 in parallel, minimum single fire current is 0.5A
Take Rematch when firing to be 1.5R, so Rematches is 0.75R

Rimit = 5 —> get Ipyros = 2.19A

Iresistor when sharted ematches —> 12.6/5 —> 2.52
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