1 2 3 L 5 | 3 7

Throttle Select Pulldown
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|A|RS+ 250k 1 14 Safety_Loop w1 connected to Vcc through a LPF .
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- Y g PE6(T3/INT6) o (RXCAN/T1)PD6 ;;
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u1 U2
4;221%1 CAN Bus [z, CAN_H 1 P2 ) HVPL 1 mrs Mounting_hole = Mounting_hole
+24y PURFLAG EANTSCAN_L 3 4 HVPL 27|  HVPL u1 u2
[APPS1_10) 71 318 HVPL 1 RIN“——
+24V) . . APES .10 o [ N_]10 HVPL 2 RIN : -
Pedals APPS2_5 a Mounting_hole  Mounting_hole
CH_GND RTN_GLV 15214
(APPSTY 15,0416 §BP GND
APPS Y 17 18 BOT
=/ 19 20
< S s i Brake_24
GND PWR_FLAG On current board PIN19 is tied to PIN20 of P2.
This due to BOT and BP needing +24V.
P3
~
oLy s 2T Drive BTN +5n=raultLED] A
RJ12 J5 7 S 8 i . o is unused. In now goes in to u
e e RS : NN GBI e L e 1) o s 0
e IMD_Status 115442 (RTDS
IMD ™MD _PWM 13 14RTDS_RTN
PIN and PIN3 tied, due to voltage regulator used (LM7810). GND ggit:ﬁ g? tiiszngo:ictors are ordered in less—than—ideal ways if ribbon cables are used.
See note on Throttle Plausibiliy sheet. Additionally, the ribbon cable used is too small of gauge.
This DOES NOT mean using screw terminals.
‘_‘J<N M= ﬁ&r:h::; gostl)ré[g)ricn%?%l:tigt 1Izirfa1tel§°;2$t$§3rsfhls plastic layout of the
connectors themselves. Remeasure/redraw.
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AVR—JTAG-1 “14
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=
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RTDS RTDS
Srve LFDY_Drive_LED R Status/Debug LEDs
U12 TLP293
CC_LED CC_LED RTDS_CTRL ry=51 L D1 +5V
l_'R15 vz Green 1 2
IMD_FaUlt_LED IMD_FaUlt_LED 2 3 RTDS ‘gower R71
N
A __IMD_Status J7 GND
IMD_Status eND 02
HVPL Yellow 1 2 330} Heartbeat
[HYPLY— 7, ¢ R72
RTDS. CTRL RTDS_CTRL = Heartbeat
D_LED_CTRLD—DP-LED_CTRL +24V s
CC_LED_CTRLD—CC-LED_CTRL U1l TLP293 Red 1 2 530} Spare_Red
-0 D_LED CTRLrr=5y 1 1 J7 spSre/Fault R73
HeartbeatD—eartbeat R12 & ‘ GND
|| Spare_Red 2 3 Drive_LED D4
Spare_RedD—>P2re- Blue 1 2 3301 Spare_Blue
Spare_Blue > Spare_Blue %pare R74
GND FOYRY GND
CC_LED_CTRE=r L PR
R27 ~”
| ¥# K 3 CC_LED
B !
GND +24V
ZVP4525G
| | Q1
IMD_Fault_LED
High Voltage HVPL_HV1 HVPL_LV1
PWR_FLAG TEST_1P Qutputs +12V TSAL
U1
cl AV . T +Vin +Vout HVPL
- 3 +Vint  PF/DC_OK -2
2 ]
X—=— -Vint
Note: this is going to three LEDs
10uF L1 on/OFF
HV— . 4 1 _vin _Vout -8 *
RUW15SL12C l
HV_GND clvonp  OND
|| HV_GND1 GLV_GND1
Will turn on around 27V H\/PL
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HV+ +5DC/DCL

[AVH)— +50¢,/DC
/PC L5V pwR_FLAG R

[o—HY 73
HV— - . .

HVPL [cro _Jaut L1 | 4Vin PDQL0-D+Vout |—> €37
HVPL 2| _vin Trim %

24V RIN)y—LV-RTN

LV _RTN —lTOuF —EOUF x—b0 |

Remote U13 —Vout

DC DC Converter
9V-36V to 5V

+5DC

Consider using dual-output DC/DC. DC/DC_GND2

(+5V/+10V)
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APPS1_10 APPS1 10 APPSI_RTN APPS1_RTN
APPS2 5 APPS2_5 RTN_GLV RTN_GLV APPS_10
E—*° !
=
+24V 50T BOT ps}
Brake_24
C1h e .
BPJJC[HBP’UC Consider using potentiometer for R33, or R34&R32 (Plausibility Window Compators).’2 x P La usl b I L ‘ty W In d ow
= BOT uC This way sensitivity may be altered depending on configuration. ZN (O 5\/) Brake Pressed Brake Overtravel
BOT_uCD— - Note: Current value of 499 does NOT give 10% window (incorrect, gives 5%) :
GND
Throttle_SELD——rottle_SEL pp  R5 B TP g c BoT R 12PN goT_uc
APPS1 w w
APPS1 APPS_10 APPS_10 } w K } o K
Throttle_uCD—Throttle_uC rops DIF RTN_GLV 2 3 RTN_GLV 2 3
PPS_DIF C38
APPS2 G—APPS2 hrottle L u1sf*"y -L Inv. signal 417
Throttle_LV3—— - R39 01y Curr. Transfer. Ratio=100%  GND GND
APPS2_b
Throttle_PLg——Throttle_PL {10k} Tso12
GND
Used for 10V GND
rail—to—rail ability R50
[10k} +5V
10V Regulator +1ovt
R5
APPS2 brsm
+24V 10k
U5 LM7810CT edal Out
1 out |3 APPS_10 $
C12 2
N Current configuration means +24_RTN & CH_GND are tied on DC/DC.
0.1u Consider using DC/DC w/ dual outputs to avoid giving up isolation,
e.g. +24V to +5V AND +10V
Additionally, expose the GND plane underneath the package of this regulator (footprint). GND GND Used for rail—to-rail
GND Should allow for better heat dissipation. 5V +5V I:%Ig on 5V
|
GND .
o g 1Y Throttle Select Switch
+5V +5V +5V +5V =
3 = +5V
. 8 3
c43 cu2 c45 Cuh OpEﬂ/ShOft Window 1 9 Throttle_PL g oz Sw2
° 74ACT11030 2(=7 1 No N—& Throttle_SEL
(90% travel) = 2 ‘
APPS1 Stepdown apps_t0 A R T 13 rroe bl 80 2_6Np Va5
14 rottle_| E
AAPPPF’Ssif‘\SSOOl AV ThrtlLPL1 2 3 NC COM 4 Throttle_LV
.5y APPS1 b U18A i* GND GND GND GND APPS1 180 TS5A3159-Q1
S22 70k — APPS1 IS0 ¢
s APPS1_IS0 GND Throttle_LV
1ok} APPS_10 APPS_10 Look at datasheet for ThrtlLLV1
= footprint design specs
o c17 c23
% T T
G%gg 0.1u 0.1u
+—{L0k——op Throttle_uC 4
GND GND GND
4'; Iim Throttle_uC 4 i)
pL} rtl_u e
GND GND
Brings the 5-10V biases APPS1 signal down to 0-5V A p [Tk} )
R46
APPS 5V Offset Bias 5”3
APPS_10
APPS_10 APPS_10 APPS_10
-
Sx I APPS1_b1
& APPS1_10 APPSL b
ﬂ APPS
& APPS1_b APPS2b
APPS2_b1
APPS2.5 APPS2_b
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>>1,4 APPS2_b &
I
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TNB1s arangement 1s e BenapaLmc-ctSTrgtres-o-str protect fom o Dinats. GNo GNo Jock Plomb and Adam Ness
With the clutter of the box, it is easy to connect wires incarrectly. Spring 2017
R25 and R26 could be replaced by potentiometers, Lafayette College
so that tuning to the pedal cluster can be mare accurate. Sheet: /ThrottlePlausibility/
R25 and R26 are also incorrectly sized. File: ThrottlePlausibility.sch
Their size was based upon the potentiometer datasheet, which is incorrect.
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Throttle_HV Throttle_HV
Throttle_RTN)—!/0-6round
+5HV
1/0_Ground 1/0_Ground
[AvH—HV+
[Av——-
Throttle_LvD—Throttle_LV
V_Measure > V_Measure
+V Throttle +5HV |/0_Ground
»
uio +5HV +5HV
32 il 35 Thrtl_HVL
- . ACPL+C870 . - Throttle_HV =2
R58 0.1u vDD1 VDD2 0.1u u21 +“_?_
Throttle LV 551 - 2 lyn  ivouts 12 > 34
b €30 3 6 63 > 1 Throttle_HV °
o _L SHDN {VOUT- AN 0.1y =
. 100p 4 1 GNDL | GND2 |2 LT McPe001 Slél
- I/0_Ground | /0O_Ground §9
A% .
Iso. takes 2V input.
oNp S %7
Scaled back to 5V on output. ) R66 i /0_Ground
Circuit diagram matches p.11 of Datasheet.
é‘II’S
o (@)
~i
+5V
+5HV
L
u20
VoMeast €33 ACPLIc870 c40 Voltage Measurement
0.1u 8 voo2 | vop1 L 0.1u
7 1vouT+{ VIN -2 +——e{150k HV+
V_Measure 6 3 ch1 R61 R65 R67 R68
= VOUT-{ SHDN o
DQ (=] \a}
zz 5 16ND2 | GNDL % 100p b
420——¢ oL Hv-
¥ o~
GND Iso. takes 2V input (based on 120V input)
< Scaled back to 5V on output.
Circuit diagram matches p.11 of Datasheet.
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CAN Tranceiver

CANTX G——CANTX ey
CANRX G— CANRX L5V u10 ﬁ MCP2551-1/5N
CANRX RXD S
c18 CANTX__ ifrxp > canm
0.1u X vref  CANL
8lrs O
N/ R37
GND GND 1
GN
NOTE: DO NOT populate R&44.
R44 provides the ability to use this board
as a terminating CAN node in development only.
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