THE COMPETITION MANUAL - 1998 APPENDIX K

APPENDIX K - DEFAULT CONTROL
PROGRAM

' PROGRAM: RXSLAVE.BS2
' Program run by User Programmable CPU in 1998 FIRST Receiver Board
' Written by: Eric Rasmussen

Date: 12/11/97

1
L]
' Declare variables
]

x1 VAR byte
vl VAR byte
x2 VAR byte
v2 VAR byte

tx_potl VAR byte

wheell VAR byte

tx_pot2 VAR byte

wheel2 VAR byte

tx_sw VAR word

rX_SW VAR word

sensorl VAR byte

sensor2 VAR byte

sensor3 VAR byte

sensor4d VAR byte

relays VAR word

delta_t VAR byte ' Time delay (units = 20 ms) between loop iterations
' delta_t = 1 means no missing/bad data (lst packet)

' delta_t > 1 means data is missing/bad, but it could be due to a slow
* User Control Program locp speed which will cause Master CPU to miss data
' {(delta_t=2 or 3 is common).

' Define Aliases (variables which are sub-divisions of those defined above)
! (aliases don't require any additional RAM)

swl_fwd VAR tx_sw.bit0 ' Aliases for each TX switch input
swl_rev VAR tx_sw.bitl
sw2_fwd VAR tx_sw.bit2
sw2_rev VAR tx_sw.bit3
sw3_£fwd VAR tx_sw.bit4
sw3_rev VAR tx_sw.bit5
swd_fwd VAR tx_sw.bité
sw4_rev VAR tx_sw.bit7
sw5_fwd VAR tx_sw.bit8
swS_rev VAR tx_sw.bit9
swé_fwd VAR tx_sw.bitl0
swé_rev VAR tx_sw.bitll
sw7_fwd VAR tx_sw.bitl2
sw7_rev VAR tx_sw.bitl3
sw8_fwd VAR tx_sw.bitld
sw8_rev VAR tx_sw.bitl5

rx_swl VAR rx_sw.bitO ' Aliases for each RX switch input
rX_sw2 VAR rx_sw.bitl
rx_sw3 VAR rx_sw.bit2
rx_swié VAR rx_sw.bit3
rx_swS VAR rx_sw.bitd

rxX_swbé VAR rx_sw.bit5h
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rx_swl
rx_sw8
rx_sw9
rx_swl0
rx_swll
rx_swl2
rx_swl3
rx_swld
rx_swlS
rx_swlé
rlyl_fwd
rlyl_rev
rly2_fwd
rly2_rev
rly3_fwd
rly3_rev
rlyd_fwd
rlyd_rev
rly5_fwd
rlyS_rev
rlyé6_fwd
rly6_rev
riy7_fwd
rly7_rev
rly8_fwd
rly8_rev

VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR

rx_sw.bité

rx_sw.bit?

rx_sw.bit8

r¥x_sw.bit9

rx_sw.bit10
rx_sw.bitll
rx_sw.bitl2
rx_sw.bitl3
rx_sw.bitld
rx_sw.bitl5
relays.bit0
relays.bitl
relays.bit2
relays.bit3
relays.bitd4
relays.bit5
relays.bité6
relays.bit7
relays.bit8
relays.bit9

' Aliases for each relay output

APPENDIX K

relays.
relays.
relays.
relays.
relays.
relays.

' Define Constants

bitl0
bitll
bitl2
bitl3
bitl4
bitls

MASTERCPU CON 0 ' Pin used to communicate with Master CPU

FPIN CON 1 ' Pin used to for flow control with Master CPU
RLYDATA CON 5 * Shift Register Data Pin for Relay Outputs
RLYCLOCK CON 6 ' Shift Register Clock Pin for Relay Outputs
RLYLATCH CON 7 * Shift Register Latch Pin for Relay Outputs

SWDATA CON 8 * shift Register Data Pin for Switch Inputs

SWCLOCK CON 9 ' Shift Register Clock Pin for Switch Inputs
SWLATCH CON 10 ' Shift Register Latch Pin for Switch Inputs

sSsc CON 11 ' Pin used to communicate with Serial Servo Controller
ADC_SO CON 12 ' Analog to Digital Converter (ADC) data output pin
ADC_SCLK CON 13 ' ADC Clock Pin

ADC_CSO0 CON 14 ' Pin to initialize/reset ADC

ADC_SI CON 15 ' Pin used to send data to ADC

GOODLED CON 3 * Pin used to turn status LED green

ERRLED CON 4 ‘* Pin used to turn status LED red

SSCBAUD CON $0020 ' Baud rate for communications with SSC

BS2BAUD CON $4020 ' Baud rate for communications with BS2 (Master CPU)
PWM1 CON 8 * Define SSC addresses for PWM outputs

PWM2 CON 9

PWM3 CON 10

PWM4 CON 11

PWMS CON 12

PWM6 CON 13

PWM7 CON 14

PWMS8 CON 15

SSC_CMD CON 255 * Command Prefix for SSC
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' Initialize Hardware and Variables on Power Up or Reset

' All pins default to low (ground) & input (floating) on powerup or reset.
' PWM outputs are automatically set to 127 on powerup or reset by the SSC

Output
Output
Output
Output
Output
Output
Output
Output
Output
Output
Output
Output

ssC

FPIN
RLYDATA
RLYCLOCK
RLYLATCH
SWDATA
SWCLOCK
SWLATCH
GOODLED
ERRLED
ADC_SI
ADC_SCLK

High SWLATCH
High ADC_CS0

relays

=0

Gosub SetRelays

' Main Program

1

Loop:

' prevent floating before data is sent (low)

' These should be normally high

* Make sure relays all start off

] ********************************************************************

' STEP 1: COLLECT DATA FROM TRANSMITTER AND ON-BOARD SENSORS

v ********************************************************************

' Get Transmitter data from Master CPU

Serin MASTERCPU\FPIN, BS2BAUD, [Wait(255,255), x1, yl, x2, y2,
tx_sw.lowbyte, tx_potl, wheell, tx_sw.highbyte, tx_pot2, delta_t, wheel2]

* Read Receiver Switch Inputs into rx_sw
Gosub ReadSwitches

* Read Receiver Analog Sensor Inputs into sensorl-4
Gosub ReadSensors

. ************************************'k'k******************************

* STEP 2: CALCULATE ACTIONS BASED ON INPUT DATA

|l ********************************************************************

' Set relays to match TX switch inputs
relays = tx_sw

\ Use 1lst 8 RX switches (rx_swl-8) as STOP switches for Relays 1-4
relays.lowbyte = relays.lowbyte &~ rx_sw.lowbyte

' Use 2nd 8 RX switches (rx_sw9-16) as GO switches for Relays 5-8
relays.highbyte = relays.highbyte | rx_sw.highbyte
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APPENDIX K

I A A S A S XA S22 X2t R Rt R R a2 R XX RSz R X2 R R

3: PERFORM ACTIONS

IR AR A S A X R L X 22 S X R R R E 2L 2SR RS R R R R R SRS LSRR ESE R R R R RS R XS

' STEP

' Update PWM Outputs

High GOODLED ' Turn LED Green to show loop is running

Serout
Serout
Serout
Serout
Serout
Serout
Serout
Serout

Low GOODLED

SSsC,
ssc,
sscC,
SSC,
SsC,
SSC,
SsC,
SSC,

SSCBAUD,
SSCBAUD,
SSCBAUD,
SSCBAUD,
SSCBAUD,
SSCBAUD,
SSCBAUD,
SSCBAUD,

[SSC_CMD,
[SSC_CMD,
{SSC_CMD,
[SsC_CMD,
[SsSC_CMD,
[SSC_CMD,
{ssC_cMD,
[SsC_CMD,

* Turn LED off

' Update Relay Outputs
Gosub SetRelays

PWM1, x1] ' Update PWM outputs

PWM2, yi1]
PWM3, x2]
PWM4, y2]

PWMS, tx_potl]
PWM6, wheell]
PWM7, tx_pot2]
PWM8, wheel2l

t ok hkkk ko hk kA dkkkhhkk kb hrkkh bk kb kb ke ke hhk

' STEP 4: RETURN TO BEGINNING AND WAIT FOR MORE DATA

IR A A AR 222l X8R R R R XX X X X R X R g R e L A X R ]

Goto Loop !

Start over at Loop:

End ' It should never actually get here!

' Subroutines

ReadSwitches:

Low SWLATCH

' Reads receiver switch inputs into variable rx_sw
Pulsout SWLATCH, 1

Pulsout SWCLOCK, 1

High SWLATCH

Shiftin SWDATA, SWCLOCK, LSBPRE, [rx_sw\l6] *' Read in the data
* Invert bits so that a closed switch is true (1)

rX_SsSw =
Return

rx_sw ~ 65535

ReadSensors:

Low ADC_CSO

Shiftin ADC_SO, ADC_SCLK, msbpost, [sensorll]

Read receiver sensor inputs into variables sensorl-4
' Read Channel 1 (Comment out next 4 lines if not using sensorl)

Initialize ADC

Read Channel 1

Shiftout ADC_SI, ADC_SCLK, msbfirst, [12\4] * Select Channel 1

High ADC_CSO0

Reset ADC

' Read Channel 2 (Comment out next 4 lines if not using sensor2)

Low ADC_CSO0

Shiftin ADC_SO, ADC_SCLK, msbpost, [sensor2]}

Initialize ADC

Read Channel 2

Shiftout ADC_SI, ADC_SCLK, msbfirst, [14\4] ' Select Channel 2

High ADC_CSO0

Reset ADC

‘' Read Channel 3 (Comment out next 4 lines if not using sensor3)

Low ADC_CSO0

* Initialize ADC

Shiftout ADC_SI, ADC_SCLK, msbfirst, [13\4] ' Select Channel 3
Shiftin ADC_SO, ADC_SCLK, msbpost, [sensor3] ' Read Channel 3

High ADC_CSO0

' Reset ADC

' Read Channel 4 (Comment out next 4 lines if not using sensord)

Low ADC_CSO0

* Initialize ADC

Shiftout ADC_SI, ADC_SCLK, msbfirst, [15\4] ' Select Channel 4
Shiftin ADC_SO, ADC_SCLK, msbpost, [sensor4] ' Read Channel 4

High ADC_CS0

Return

' Reset ADC
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SetRelays: ' Use data in variable "relays® to control actual relays
Shiftout RLYDATA, RLYCLOCK, LSBFIRST, [relays\16]
Pulsout RLYLATCH, 1

Return
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