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PCB per predictions with SaturnPCB has less then 3.5pF traces,

TPIC pins assumed 5pF
ESR = 80ohms max

Rf = 2meg could be between 1meg and 10meg.
18pF per XTAL datasheet
[Cin+C11&C2+Cout])/(Cin+C1+C2_C0ut +PCBstray

+5]3/(5+24+24+5)+3.5= 18pF
LpF

Cload
Cload
Cload 5+24][
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Rs = 1/(2piFC2) = 1/(2*pi*8MHz*24pF) = 8290hms, 8200hms is close enough = R177
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OPTION FOR IGNITION DRIVER
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MISC NOTES
THE GENERAL SYSTEM LAYOUT IS SHOWN IN BLUE. THIS IS NOT
THE SUGGESTED SYSTEM WIRING, IT DOES SHOW THE GENERAL
OVERALL CIRCUIT LAYOUT TOPOLOGY.
THE PCB WIRING IS SHOWN IN RED, GREEN WITH A BLUE BUS. rusEfl.com
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WJO1 IS A BACKUP PLAN. THE VOLTAGE DROP ACROSS D703 MAY BE NOT TOLERABLE, SO WE HAVE A BACK UP PLAN IF WE NEED TO BYPASS THE DIODE WITH A LOWER VOLTAGE DROP
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0.1uF
J35\/1Bus . , | c35% '+ u | Frvec - xgglo o é JUSART_TX
e RXD |—2——JUSART_RX rAluF
3 D+ RTS P2 —x
A DI‘[“) 4 | B‘ 16| yspp- cTs patl
> o ls N + 15 | ysep+ DTR P2
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- P oD
352 | 353 RESET__19nJ peer Ri & RID70UED-grn  R701
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c351-,__ Hﬁ; oscl CBUS1L —ﬁ ca LI
. X—=2— 0SCO §§ﬂ§§ 4 0703LED-gm  R702
[Te]
Y 17 1 3vzout Causs |12 CBA_PWREN# r—m—)
0.1uF R703
2 o o o &
€356 czzz¢d
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FT232RL RECSB;_O O_ngz
[Tl Q) i O
15 L =] IR IR _me?_
For right conn
o\ P352
DATAZ DL
€S 2 ——CS_SD_MODULE
61 | DI = QSPI_MQOSI
62 | Vdd +—a3.3V
63 | SCLK———aSPI_SCK
o4 | _ Vss/GND |8 GND €357
T 00 L ——QaSPI_MISO =
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Many Hall sensors are set as a open collector sinking topology.
. Those setups require a pull up resistor, and 1k ohm is a common size.
When configured for VR, do not populate W1002 or W1003. These pull up resistors are nated as R137 and R141 an this page.
These jumpers allow isolation which prevents the VR signal You need to match these pull up resistors with your hall sensors requirements.
from getting into the 5V or GND. Often you need about 5mA of drive. See snippet from Cherry hall sensors to the right.
\ Some sensors are the inverse, and need a pull down resistor. These are less comman.
CRK2-D

These pull down resistors are noted as R801 and R802 on this page and are

not typically installed. 4

CRANK /CAM C103 %104
HALL OR VR

U101 1QuF 0.1uF
16 rmrs IN_THRS1 % <
CRK2+D = 12 INL— I EXT1 %( CRANK
R103 R108 vee Q BlASL = ﬁ“u
13 ZERO,EN/DUTI% couts & 10k N 10801
DIRN/OUT2 & cour2 5 5 1 5V
GND < BIAS2 6 W D802
IN2— T e 7
IN2+ INT_THRS2 L‘QGND ——ACAM
Recommended pull-up resistor values are as follows:
The resistors across pins 9,10 and 15,16 are not typically installed, they
Valts de 5 g 12 15 24 are only used on really hot VR signals, to dampen the signal.
Ohms 1k 1.8k 24K 3k 3k
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P01 U1001 FB 4
. 1 F1001y Vf p S VBAT 1 4| 38uH 38uH I3}
Vin L6 - IN FB
. o 11002
GND 3 SAEEe B == en gour2 +9 +1
(@) - -~ [ ~t o o
S s s 3 S|LM2536 TPo02 O— bt S
[«} ] o 220uF 16V 220uF 16V

< | D1005

ALT DIODE FOR CHINA ASSEMBLER
LIMITS OUTPUT TO 2.3A
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sMHzZ [ © PE7/FSMC_D4/TIM1_ETR/EVENTOUT PC12D AapPDO
PE8/FSMC_D5/TIM1_CH1N/EVENTOUT PC10D AqPc11
[ PE9/FSMC_D6/TIM1_CH1/EVENTOUT PAL4D APA15
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PA6__3L | pag/Spi1_MISO,/TIMB_BKIN/TIM13_CH1,/DCMI_PIXCLK,/TIM3_CH1 /TIM1_BKIN/EVENTOUT STM32F407VG PD6/FSMC_NWAIT/USART2_RX/EVENTOUT 88 PD7 c19 3
PA7__32_| PA7/SPI1_MOSI/TIM8_CH1N/TIM14_CH1 /TIM3_CH2/ETH_MII_RX_DV/TIM1_CH1N/RMII_CRS_DV/EVENTOUT U1 PD7/USART2_CK/FSMC_NEL/FSMC_NCE2/EVENTOUT 55 PD8 + P —
PAB___ 67 | pag,/MCO1,/USARTA_CK/TIM1_CH1,/12C3_SCL/OTG_FS_SOF /EVENTOUT PD8/FSMC_D13/USARTS TX/EVENTOUT [—22——_ o W % %
PA9__ 68 | pag,/1SARTA_TX/TIMA_CH2,/12C3_SMBA/DCMI_DO,/EVENTOUT PDY/FSMC_D14/USART3_RX /EVENTOUT |—22—— 17 v
PALO__ 69 1 p10,/UsARTI_RX,TIM1_CH3,/0TG_FS_ID/DCMI_D1/EVENTOUT PD10/FSMC_D15 /USARTS_CK/EVENTOUT (—2——r oy 0 b
PALL_ 70 1p14/ySARTA_CTS/CANI_RX/TIMA_CHA_/OTG_FS_DM/EVENTOUT PD11/FSMC_CLE/FSMC AL6/USARTS_CTS/EVENTOUT 2 ——p 0 5 VDD, P 3.3V
PA12__ 71 | pat7/USARTL_RTS/CANL_TX,/TIML_ETR/OTG_FS_DP/EVENTOUT PD12/FSMC_ALE/FSMC_AL7/TIM4_CHL/USARTS_RTS /EVENTOUT |—"—— - 2
PAL3__ 72 | pp13/5TMS /SWDIO/EVENTOUT PD13/FSMC_AL8,/TIM4_CH2/EVENTOUT |80 1 DIODESCH
PALL_ 76 | pat4/iTCK/SWCLK/EVENTOUT PD14/FSMC_DO/TIM4_CH3/EVENTOUT/_EVENTOUT |84 | PDiS v o U2
PAL5__77 1 pa15,/3701/SPI3NSS /1253 WS/ TIM2_CH1_ETR/SPI1_NSS /EVENTOUT PD15/FSMC_D1,/TIM4_CHl/EVENTOUT |—82 5 SA D+ 6 1 PA12 SV SV
GND ) ;<>+7 D+ D+out —=—! FUSE
sHiELD |-BShield ¢
gggkﬁ PBO,/TIM3_CH3/TIMB_CH2N /0TG_HS_ULPI_D1/ETH_MII_RXD2/TIM1_CH2N/EVENTOUT PCO/OTG_HS_ULPI_STP/EVENTOUT lg EES §<>Vbus 5 |vbus GND |—2 > VoD Rff . b1t 5
— 36 _{pB1,/TIM3_CH4,/TIMB_CH3N/0TG_HS_ULPI_D2,/ETH_MI_RXD3/0TG_HS_INTN/TIM1_CH3N/EVENTOUT PCL/ETH_MDC/_EVENTOUT | ———— =~ z L. P
BOOT1 d—===—3Z | PB2/BOOT1 /EVENTOUT PC2/SPI2_MISO/OTG_HS_ULPI_DIR/ETH_MII_TXD2/1252ext_SD/EVENTOUT |—LZ— | c3 <[z €20 N 3 pPALL b LEDLTHQ n on
PB3__89 |pp3y/)100,/TRACESWO,/SPI3_SCK /1253_CK/TIM2_CH2,/SPI1_SCK/EVENTOUT PC3/SPI12_MOSI/1252_SD/OTG_HS_ULPI_NXT/ETH_MILTX_CLK/EVENTOUT lég oCh == ;<> b- b-out ower e
ggg% PB4/NJTRST/SPI3_MISO/TIM3_CH1/SPI1_MISO/1253ext_SD/EVENTOUT PC4/ETH_RMILRX_DO/ETH_MII_RX_DO/EVENTOUT |—2 ——p < 04vF % NUFZI0IMTIG
— 21 PB5/I2C1_SMBA/CAN2_RX/0TG_HS_ULPI_D7 /ETH_PPS_OUT/TIM3_CH2/SPI1_MOSI/SPI3_MOSI/DCMI_D10,/1253_SD/EVENTOUT PC5/ETH_RMII_RX_D1/ETH_MII_RX_D1/EVENTOUT |—2+ <& )
PB6__92 |pgg,/12c1_SCL/TIM_CHL/CAN2_TX/DCMI_DS /USARTA_TX/EVENTOUT PC6,/1252_MCK/TIMB_CH1,/5DI0_D6/USART6_TX/DCMI_DO/TIM3_CH1/EVENTOUT %gg? diodes schottky 20V 1A SDO80SS02051RO
PB7__93 |pg7,/12c1_SDA/FSMC_NL/DCMI_VSYNC/USART1_RX,/TIM4_CH2,/EVENTOUT PC7/12S3_MCK/TIMB_CH2/SDI0_D7/USART6_RX/DCMI_D1/TIM3_CH2/EVENTOUT 65 PC8 J2
PB8___95 | ppg,TiM4_CH3,/SDI0_DA,/TIM10_CH1,/DCMI_D6/ETH_MIL_TXD3/12C1_SCL/CAN1_RX/EVENTOUT PCB,/TIMB_CH3/5D10_DO/TIN3_CH3/USART6_CK/DCMLD2/EVENTOUT [— -——(, - o vBUs t_Vbus TO%ND test
PBO__ 06 | PB9/SPI2_NSS/12S2_WS/TIM4_CH4/TIM11_CH1,/SDI0O_D5/DCMI_D7/12C1_SDA/CAN1_TX/EVENTOUT PC9/125_CKIN/MCO2/TIM8_CH4 /SDI0_D1/12C3_SDA/DCMI_D3/TIM3_CH4 /EVENTOUT 8 PCi0 o- |2 D- =
PBLO__ 47 |pgy0/5pi2_SCK,/1252_CK/12C2_SCL/USART3_TX/0TG_HS_ULPI_D3/ETH_MII_RX_ER /TIM2_CH3/EVENTOUT PC10/5PI3-5CK/1253_CK/UART4_TX/SDI0_D2/DCMI_DB /USARTS_TX/EVENTOUT |— '——, <3 4 o py |3 D+ " 5V~ 1001
PB11_ 48 |pg13/12C2 SDA/USART3_RX,/OTG_HS_ULPI_D4/ETH_RMII_TX_EN/ETH_MII_TX_EN,/TIM2_CHA/EVENTOUT PC11/UART4_RX/SPI3_MISO/SDIO_D3/DCMI_D4/USART3_RX/I253ext_SD/EVENTOUT T80 PCi2 Q|4 PA10 <>§ 8 4
PB12_ 5L |pp1y/5pi2_NSS/I1252_WS/I2C2_SMBA/USART3_CK/TIM1_BKIN/CAN2_RX,/OTG_HS_ULPI_D5 /ETH_RMII_TXDO/ETH_MILTXDO,/OTG_HS_ID/EVENTOUT PC12/UARTS_TX/SDIO_CK/DCMIDS/SPI3_MOS|/1253_SD /USARTS_CK/EVENTOUT —2——p = 2 oND |5 E $ Fro0
PB13 52 | PB13/SPI2_SCK/1252_CK/USART3_CTS/TIM1_CH1N/CAN2_TX/QTG_HS_ULPI_D6/ETH_RMII_TXD1/ETH_MII_TXD1/EVENTOUT PC13/EVENTOUT s SHIELD |6 _Shield
PBL4_ 53 |pgys/spio_MISO,/TIML_CH2N/TIMA2_CH1/OTG_HS_DM/USART3 RTS /TIM8_CH2N,/I252ext_SD/EVENTOUT - N o PC14/0SC32_IN/EVENTOUT A
PB1S__ 54 | pg15,/5pi2_M0SI/1252_5D/TIML_CH3N,/TIMB_CH3N,/TIM12_CH2,/0TG_HS_DP/EVENTOUT g g ow ou v = g PC15/05C32_0UT/EVENTOUT
> > > > > > >
- g g N g 9 2 < 2 &8
v [ o~
™ S [Ov -~ 32.768kHz
P RE D1 c15 c17
c PD12_ 1 2 5507} 1 2 N Green ]
o O O 1 680R |
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We want a big mass of copper in the

TCPL joints, to dampen the cold junction
temperature and to make it more measurable
with this IC

Datasheet:

http://datasheets.maxim—ic.com/en/ds/MAX31855.pdf
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Via for cable tie o~ O_+ 10nF T+ /CS —G/CS Also, the connector must be as close as
z 3.3vh VCC SCK 5 15CK passible to the cold—juntion compensation.
o -
Fle MAX31855KASA

Mrk Industries

File: thermocouple_module.sch
Sheet: /thermocouplel/

Title: Electronic Industrial Temperature Interface (EITI)

Size: Ak | Date: 17 may 2015

Rev: .02

KiCad E.D.A. eeschema (2013-07-07 BZR

Id: 11/15

T

4022)—stable
[




We want a big mass of copper in the

TCPL joints, to dampen the cold junction
temperature and to make it more measurable
with this IC

Datasheet:

http://datasheets.maxim—ic.com/en/ds/MAX31855.pdf
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Via for cable tie o~ O_+ 10nF T+ /CS —G/CS Also, the connector must be as close as
z 3.3vh VCC SCK 5 15CK passible to the cold—juntion compensation.
o -
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We want a big mass of copper in the

TCPL joints, to dampen the cold junction
temperature and to make it more measurable
with this IC

Datasheet:

http://datasheets.maxim—ic.com/en/ds/MAX31855.pdf
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= st be takel e conec
. R T SO |———aMiso e o e L vt racvacies.
Via for cable tie o~ O_+ 10nF T+ /CS —G/CS Also, the connector must be as close as
z 3.3vh VCC SCK 5 15CK passible to the cold—juntion compensation.
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We want a big mass of copper in the

TCPL joints, to dampen the cold junction
temperature and to make it more measurable
with this IC

Datasheet:

http://datasheets.maxim—ic.com/en/ds/MAX31855.pdf
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Via for cable tie o~ O_+ 10nF T+ /CS —G/CS Also, the connector must be as close as
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These four jumpers
are test points
GNB 5vp—0

12V-SWITCHD—e8e—

GNDD—OR0—

GND

are here to accomodate
§O GND

stm32f4discovery

GND__
GND_

should be routable to PC6
and PA5 via jumpers.
W212 routung of op—amps

Aleternative to W212 and
ch 11 and ch 12

That's alternative signal
OUTPUT - these traces

These two jumpers
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