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8 channel high / low side driver
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DD_HIP9011 ver.?
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C168
_T22UF
= U161
i L fvdd  cHonl —20
474 c165 § GND  CHOIN 12 —
INTOUT Vmid CHOFB o
c50;‘ oauf [ INTOUT & | nroureHiFp L7 T 1
GNDD—s . 5 INC  CHLN 16 RIEE
x—6 Inc  cHang |15
INT/HLDD 7| INT/HLD TEST |24 TEST
CSD 8 lcs sck 43— gsck
T_‘LI - 9 1 0sciN S Y — N
AR 10 loscour sofLl —gso
TPIC8101 2NE
II
~
=l SR GND
S x|o

X161
IO
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C167

http://www.crystek.com/documents/appnotes/Pierce—Gatelntroduction.pdf

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.

Cload 18pF per XTAL datasheet

Cload Cin+C11&C2+Cout])/(Cin+C1+C2_Cout +PCBstray

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

C1=C2=C166=C167 = 24pF

Rs = 1/(2piFC2) = 1/(2*pi*8MHz*24pF) = 8290hms, 8200hms is close enough = R177

INTOUT

10k
R175

ouTt

10k
R176

NOTE:
SPI uses internal 5V pull ups, with MCU SPI being float to pull down.
This allows 3.3V / 5V tolerante MCU's to use these SPI coms.

52 INT/HLD

CONN_2
P165

CONN_2
P166
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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

J352
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SHIELD f—— 4. 7uF Cc355 PWRLFLAG U351 0.1uF
4 €702
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. X—=5— 0SC0 §§ﬂ§§ 4 0703LED-gm  R702
[Te]
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o\ P352
DATAZ DL
€S 2 ——CS_SD_MODULE
61 | DI = QSPI_MQSI
62 | Vdd +—a3.3V
63 | SCLK———aSPI_SCK
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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 aon 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 mrs IN_THRS1 % <
CRK2+D = 12 INL— I EXT1 %( CRANK
R103 R108 vee S BlASL < ﬁ“u
13 ZERO,EN/DUTI% couts & 10k N 10801
DIRN/OUT2 & cout2 5 5 1 5V
GND 2 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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Brief overview

—— Q1002, R1003, D1002 preform an active transient protection. It will suppress voltages up to 200V.

—— Q1001, R1001, D1001 preform a reverse polarity protection. If the input signal is the wrong polarity, the gate will not conduct which will prevent current from flowing.

—— D1003 is a second transient suppressor, it would catch faster transients allowing a brief amount of time for Q1002 to preform it's duty.

—— (C1001 is a bulk cap, it simply stores energy locally such that the regulator can draw large currents in short periods of time.

—— U1001 and the components to the right, are a buck style switching requlator, that will pull the 5V line up to 5V. It will now pull it down from 5V if there is an external voltage.

200V surge, 18V to 7V typical.

Suggested mininium 16awg S © 5V 5mVp-p 3A
Upstream 1A fuse littel fuse 0287001 N & Suggested
PDO1 O—I 00V 20V ? U1001 FB >| i)éternal wires
VinD 1%12 \%i gl sVs2p A |§s - — I\/BAT 1MW PR 38uH 38uH 1) awg min

GND Vsl TS 3 EE AR S en Zourp2 +o |4
o o L <t (S} o
—< 3 S|LM2596 _[r1002 O— 3 3
< 0 o 220uF 16V | 220uF 16V
' < | D1005 ' '
ALT DIODE FOR CHINA ASSEMBLER
DNP LIMITS OUTPUT TO 2.3A
Vf o s Vs2
rusEFl.com
A File: PWR_buck_12V_switcher.sch
Vsq S Sheet: /PWR_buck_12V_switcher/
) o Title: Frankenso
alternative footprint for Q1002 Size: A [ Date: 18 oct 2015 Rev: .05
KiCad E.D.A. eeschema (2013-07-07 BZR 4022)—stable Id: 9/15
T 2 3 I L I 5




i VoD Left conn Right conn
oL Lo : Jo Joo Jou T Jo I =
PNR_FLAG o c9 €10 |c11 |c12 [c13 | ci4 C16
2|08 GNDDe—1 2 GND
- i~ —_
o = 0.1uF [ 0.1uF | 0.1uF | 0.1uF | 0.1uF | 0.1uF 1uf VD 5 6 a5V
& c5 | co6 c7 | ceu | |2 BT1 e 7 au
= NC-PHOX XINC-PH1
- - DD VDD VMDD NDD VDD MDD ypp MEERS _ NC—PC140x c] XINC—PC15
0.01uF LufR1p 1uF [ 0.01uF ——10 Q B
[a7R ) g T jps PE6D qPC13
R4 B R By o - o o - BATTERY_CR2032 PE4D <OPES
N by S b 9 2 a 9 S © PE2D <JPE3
PEOD <JPE1
+ < a a o a a a = PBBD> <JPB9
BOOTO 94 | gpoTo w 2 2 2 2 2 S S § PEO/TIM4_ETR/FSMC_NBLO/DCMI_D2/EVENTOUT ~ BOOTOD ~ avDpD
z > PE1/FSMC_NBL1/DCMI_D3/EVENTOUT & PB6D & <aPB7
NRST 14 | NRsT PE2/TRACECLK /FSMC_A23/ETH_MII_TXD3/EVENTOUT 9 PB4D 3 <JPB5
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PAS__30 | ps/Spi1_SCK/OTG_HS_ULPI_CK/TIM2_CH1_ETR/TIMB_CHIN/EVENTOUT PD5/FSMC_NWE/USART2_TX/EVENTOUT o7 PDS 5Vi Vin - Vout
PA6___3L | pg/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 |—20—— 10 e
PALO__ 69 1 pa10,/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_CH4_/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,/TIM1_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/SPI3_NSS/1253_WS/TIM2_CH1_ETR/SPI1_NSS /EVENTOUT PD15/FSMC_D1,/TIM4_CH/EVENTOUT |—82 5 SA D+ 6 1 PA12 SV SV
GND ) ;<>+7 D+ D+out —=—r! FUSE
sHiELD B Shield ¢
532735 PBO/TIM3_CH3/TIMB_CH2N /0TG_HS_ULPI_D1/ETH_MII_RXD2/TIM1_CH2N/EVENTOUT PCO/OTG_HS_ULPI_STP/EVENTOUT liz EES §<>Vbus 5 |vbus GND |—2 > VoD Rff . b1t 5
— 36 _{pB1,/TIM3_CH4/TIMB_CH3N /OTG_HS_ULPI_D2,/ETH_MIL_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 |—L7— | c3 <[5 €20 N 3 pPALL b LEDLTHQ n on
PB3__89 |pp3,/)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 tne
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 SDO80SSO2051RO
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,/SDIO_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/MC02/TIM8_CH4/SDI0_D1/12C3_SDA/DCMI_D3/TIM3_CH4/EVENTOUT 8 PCi0 o- |2 D- =
PBLO__ 47 |pgy0/5pi_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/DCMIDB /USARTS_TX/EVENTOUT |— '——, <4 o py |3 D+ " 5V~ 100t
PB11_ 48 |pg1s /1202 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 p |4 PA10 <>§ 8 4
PB12_ 5L |ppi1y/5pi2_NSS/I1252_WS/12C2_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_MOSI/1253_SD /USARTS_CK/EVENTOUT —2——p = 2 oND |5 [; $ FLo0
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 a ow ou v = S PC15/05C32_0UT/EVENTOUT
> > > > > > >
- SIS I~ S - 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 |
£ JUMPER LED—g¥h 2u2F 2u2F I—D
a JP2 . 02 RN
o PD13__1 5 52 Ee6m 1 2  Orange o
) L1 -
] JUMPER LED-0%g
] JP3
= RB 3
K PD14__ 1 5 2  rpem1 12w Red
=T Q
o JUMPER LED—red
N P4 04
g PAD PDI5_ 1 5 2 R i o Blue
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JUMPER LED— bV
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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

2 3 N
~ D 2 TCPL-
§I g gAﬁIalJasst' C ted -
old—=Juncuon Co ensate
8 a )—1 TCPL+ Thermocouple—to—mDF;gital Converter 1102
100nF
~ N
o o
3 3 \— -vr
a
- N g, _uttor
i i g g criot 2 GND phe 7 Care must be taken with the conector
Via f ble ti E pat 2 3 T- SO TGMISO chosen for the TCPL to avoid inaccuracies.
fatorcabE lE|o & O_+ 10nF T+ /CS ——=a/cs Also, the connector must be as close as
= 3.3vh VCC SCK 5 15CK passible to the cold—juntion compensation.
o -
Fle MAX31855KASA
Datasheet:

http://datasheets.maxim—ic.com/en/ds/MAX31855.pdf
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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

2 3 N
~ D 2 TCPL-
§I E gAﬁIalJasst' C ted -
old—=Juncuon Co ensate
8 a )—1 TCPL+ Thermocouple—to—mDF;gital Converter 1202
100nF
~ N
o o
S 8 \— -vr
a
- N g, U201
i i g g creot 2 GND phe 7 Care must be taken with the conector
Via f ble ti E b 2 3 T- SO TGMISO chosen for the TCPL to avoid inaccuracies.
fatorcabE lE|o & O_+ 10nF T+ /CS ——=a/cs Also, the connector must be as close as
= 3.3vh VCC SCK 5 15CK passible to the cold—juntion compensation.
o -
Fle MAX31855KASA
Datasheet:

http://datasheets.maxim—ic.com/en/ds/MAX31855.pdf
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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

2 3 N
~ D 2 TCPL-
§I § gAﬁIalJasst' C ted -
old—=Juncuon Co ensate
8 a )—1 TCPL+ Thermocouple—to—mDF;gital Converter 1302
100nF
~ N
o o
59 \— -vr
a
- N g, _utso1
i i g g craot 2 GND phe 7 Care must be taken with the conector
Via f ble ti E ot 2 3 T- SO TGMISO chosen for the TCPL to avoid inaccuracies.
fatorcabE lE|o & O_+ 10nF T+ /CS ——=a/cs Also, the connector must be as close as
= 3.3vh VCC SCK 5 15CK passible to the cold—juntion compensation.
o -
Fle MAX31855KASA
Datasheet:

http://datasheets.maxim—ic.com/en/ds/MAX31855.pdf
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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

2 3 N
~ D 2 TCPL-
§I § gAif‘.lalJasst' C ted -
old—=Juncuon Co ensate
8 a )—1 TCPL+ Thermocouple—to—mDF;gital Converter 1402
100nF
S S
3 = 9
a
- N g, _utsor
i i g g cruos 2 GND phe 7 Care must be taken with the conector
Via f ble ti E 3 2 3 T- SO TGMISO chosen for the TCPL to avoid inaccuracies.
fatorcabE lE|o & O_+ 10nF T+ /CS ——=a/cs Also, the connector must be as close as
= 3.3vh VCC SCK 5 15CK passible to the cold—juntion compensation.
o -
Fle MAX31855KASA
Datasheet:

http://datasheets.maxim—ic.com/en/ds/MAX31855.pdf
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These four jumpers
are test points
GNB 50—

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

CRANKD—OBO—ACAM
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