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* UART for host communications through FTDI chip
u2 +5 |—— TX—. i
TP18 TP3
BGND Vftdil—zg poND | Rx O * 12C for LidarLite
= SS PulseCounter - LidarLite has onboard 3k ohm pullups on the SCL and SDA lines so I don't need them. I added two
Pl — 1 Rx TP17 TP2 A
6 4 16 3 Tx DGND TP14 NOT LOADED chips in case we need them.
CGND | S~ GND ‘413 1 =, cil DGND | OS]
D+ > | 3 |1 TP1 * PWM
D- —5 8 T I DGND MISO TP13 - The pwm line is a dual edge output compare pin from the MCCP perhipheral. There is an interference
VBUS I 5 6pF = with the default OC1A pin, so I'm moving it to OC1B.
C||8 24 9 R8 1 SE% TP12
1 oo 0 Yl =30 * FTDI Chip
10 nF 28 P 180.0 Q 4 lg L3 TP11 - Using the FT232RL SO chip to make it easier for me to solder.
n o s >—|Vftdi 2 G — 1 DGND '|| - Using it in bus powered mode because that requires the least amount of components.
e 14 17 ledTX1 = C18 TP10 - Adding indicator LEDs because why not. They utilize the default operation of the CBUS0 and
I _| |7 = R7 C10 SRl et CBUSI lines.
" ToomE 7 B K A 1] TIMQ U3 - Adding a ferrite bead to the USB as per FTDI appnote.
Cc7 51 14 P 180.0 Q I 1 fCKO VDD | 14 +5 SDA - The FTDI chip has its own 5v power rail that is powered by the bus. This should keep it nice and
b 13 P 4 6pF 2 fCKI CNT EN | 13 e happy with the only connection to my systems being a ground tie and the Tx and Rx lines.
= ledRX1 3 VSS A 12 A SCL TP9 - Shield tie to CGND which is tied to two of the mounting screws. The rest of the mounting screws are
4.7uF s SS PulseCounter 4 | SS/ g 1L B -0 tied to DGND. That way my DGND and CGND are tied in the chassis and away from my device. Yay.
TP
c6 CBUSO is TX and CBUSI is RX SCK 3 | ScK INDEx/ 0 INDEX 8 .
FTDI FT232RL-REEL MISO 8 | MISO  DFLAG/ |— DG '|| * Pic24 . o . )
p MOSI 7 MOSI LFLAG/ | 8 TP7 - At first I started out with the 28 pin pic, but then there are so many shared pins that I couldn't get i2c,
100 nF —— spi, the uart and the pwm functionalities out of it without crossing pins. Absolute clusterfuck. I then
' LSI LFLS7366R switched to the 44 pin one. FV16KM204
DGND
* SlipRing connector
— 1 45 PWM O - This vertical connector was chosen for simple internal wire to board signal connection
DGND Vitdi U4 TP16 ;;[tlspca?nector with 0.1" pitch chosen for everything. It is available on digikey with models on
L s {vee  y b4 INDEX paNDHI[—O
Rev2 Notes:
INDEX RAW 2.1, Gyp ‘34“|.DGND i B
v - Connected Pin 6 of the slipring to an optional PWM line
DP1 Py - The inductor selected in the bom and octopart is not right. The inductor is:
| 1 L5 2 TP6 MI0805K400R-10 which is 0805 inch.
DGND -||I * ¢ 2000 DP2 - Added bypass on U3
74279215 TP - Picked the right U5 component which is a SOT23
@ 3 n - Swapped Vss Vdd on pin 29 and 28 of the micro!! Horrible.
T 680 uF 100 nF 1 DGND l|”—o - Added test points for SS on the SPI and also Tx Rx of the UART, and also raw inputs
L6 > o DGND 35 TP4 - Added PWM system with a jumper and a routed the trigger line to a digital input
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-1 AN21/SDA1/T1CK/UIRTS/U1BCLK/IC2/0C4/CLC10/CTED4/CN21/RB9 AN20/SCL1/UICTS/C30UT/OC1B/CTED10/CN22/RB8 |44
Rx 2| UIRX/OC2C/CNIS/RC6 AN19/C20UT/OCIA/INTO/CN23/RB7 (23— PWM
I 3| UITX/OC2D/CNI7/RCT PGEC3/AN18/ASCL1/OCIF/CLCINB/CN24/RB6 —2—DIR
PWM TRIG 4 | 5coR/CN20/RCS PGED3/AN17/ASDA1/OCIE/CLCINA/CN27/RBS |21 LidarPE
PWMIN 35 | 1c4/0C2F/CTED7/CNI9/RCO VDD ﬂT—| +5 Us
C13
—& | 1C1/0C5/CLC20/CTED3/CNO/RAT vss 2 100 nF | +5|-emmm—{ VDD FAULT ———
C4 |* DGND —> BRAKE CcS
DGND -||I 1 7| VCAP or VDDCORE SCK2/CN26/RCS 3 IR SLEEP VMM | -
10.0 WF 17 DIR OUT- -
MISO 8 | PGED2/SDII/OCIC/CTEDI1/CNI6/RB10 SDO2/CN25/RC4 —— A EwM PWM ouT+ p—— M+
t GND GND —_I_
SR 2 PGEC2/SCK1/OC2A/CTEDY/CNIS/RBI SDI2/CN2§/RC3 —28—RIOW 8000 I||- DGND L
S8 PulseCounter 10 | 1, 1 0yT/AN12/HLVDIN/OC2B/CTED2/INT2/ CN14/RB12 SS2CN34/RA9 2RI\, 180.0Q Defjgz SR
A
MOST 1L )AIINC/OA2INC/ANT1/SDO1/OCID/CTPLS/CNI3/RBI13 SOSCO/SCLKI/AN16/PWRLCLK/U2CTS/CNO/RA4 —2 N
V1
12 1cs/0c3A/0N35/RA10 SOSCI/AN15/U2RTS/U2BCLK/CN1/RB4 32 Debugl
22pF
13 1C3/0C3B/CTEDS/CN36/RALL OCFB/CN33/RA8 —2 o1 ,
T v2 Crystal Research:
DG;ND d4 DAC20UT/CVREF/OA1IND/OA2IND/AN10/C3INB/RTCC/C10OUT/OCFA/CTEDS/INT1/CN12/ RB14 OSCO/CLKO/AN14/CN29/RA3 Al - -1 GND . .
e = ’_I | | DGND - I spent too ml:lCh tlme reasearching crystals. )
3 ‘FT‘ 15 DAC2REF+0A20UT/ANY/C3INA/REFO/SS1/TCKIA/CTED6/CNI1/RB1S OSCI/CLKI/ANI3/CN30/RA2 —2 1 T GND - tipi/forer] microchip.com/downloads/en/AppNotes/00826a.pdf Good doc on basics of crystals
cs AVSS vss =22 ||' DGND Cl16 16MHz - Goes too deep:
Cl12 22pF - This is really all we need:
AVDD VDD 28 100 nF i ?;:oprz//electromcsstackexchange.com/questlons/ 121659/how-to-select-capacitor-for-a-crystal-oscil
MCLR/VPP/RAS ANS/CN10/RC2 —2LDPL
12 CVREF+VREF+/DACIREF+/ANO/C3INC/ CTEDI/CN2/RAO AN7/CN3IRC1 —22DE2
100 nF 20| CVREF-/VREF-/ANI/CN3/RAI ANG/CN32/RCO —22-
—r— 4 . .
cij LQi: EGED 2L | pGEDI/AN2/CTCMP/ULPWU/C1IND/C2INB/C3IND/U2TX/CN4/RBO OAIOUT/ANS/CIINA/C2INC/SCL2/CN7/RB3 24— SCL R13 1K E:: nﬁ;‘fﬁgﬁrﬁas
) o PGEC 2 23 SDA R12, 1k } = pullup resistors on the
PGEC1/OA1INA/OA2INA/AN3/C1INC/C2INA/U2RX/ CTED12/CN5/RB1 OA1INB/OA2INB/AN4/C1INB/C2IND/SDA2/TCKIB/CTED13/CN6/RB2 VW SDA and SCL lines

DGND

Microchip PIC24FV16KM204-1/PT

The 4.7k resistors are

ry
Using MSSP1 for
the SPI and
MSSP2 for I12C

Title

Size Number Revision
C

Date: 3/6/2017 [ Sheet of

File: Main Sheet.SchDoc | Drawn By:

6




