File DishwasherV1-8.BS1
i Purpose  Replacement Dishwasher brain
: Author Charles Brown
: E-mail Dsumdawgy@yahoo.com
¢ Started 27 Jan 2010
: Beta Ends 21 Apr 2010
: Updated 28 Apr 2010 :
: Comment Do NOT attempt if you haven't had any HI-Voltage-AC safety training. i

¢ Disclaimer: | do NOT take any responsibility towards ANY use of this project.
¢ This is because, | have no control over your situation, ability or expertise. As a
¢ direct result.... Any application you make of any part of this project is, AT
YOUR OWN RISK.
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Intro

The challenge.....

To build a working feature rich "Dishwasher Brain". Using & constrained by, a BS1-IC. As it turns
out, a “fairly” feature rich unit is difficult but not impossible. From the start it was obvious that at least
one, 8 bit Parallel to serial IC was required. While that solves the output pins dilemma, the program
space was another issue. Avoiding IF-Then usage by using branch & lookup instead, helped. 'Resetting
output data each prog loop also made tighter code. With each Loop, the bits are reset to zero. Each
run then only has to set the bits. This is not normally the method used in a program. But, to save
space, this method turned out to be required. In the end, the Eeprom is fairly well packed. (100%
packed see below. Or load the program into your own editor.). However, | did manage to give the unit 6
modes.

1---Drain (03.0 minutes)
2---Rinse Only (15.0 minutes)
3---Wash (46.5 minutes)

4---HeavyWash  (63.0 minutes)
(5&6 repeat 3&4 respectively.. But with a 1.5 hour start delay)

| only need this device for one unit. So, | don't intend to re-work/rebuild the boards/housing. |
consider this application, a working prototype.

As of 05/19/10, | have these remaining issues:

1) Door sensor RJ-11 wire limits current, pull-up resistor needs an increased value.
Reads open randomly w/closed..Reads open correctly w/open.

2)BS1 self reset not yet tested/functional.

3)Random unpredictable RFI resets causing improper program termination.

4) Working on V2.0 of code. Lookup of word data. (Lbyte=settings,Hbyte=time). Allowing for
far more precise sequence timing. May have to sacrifice modes 5&6 to finalize fitting code
into Eeprom.

What follows...is/are the fruits of my labor/insanity.
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Operation Manual for Replacement Dishwasher Brain

Setting Wash mode
Press & hold “Start”. Initially, there will be 2 beeps this indicates “mode 2”.
Release “Start” during the sounding of the mode you desire.
(Example: During the sounding of 4 beeps release “Start” to select “mode 4”)

Once mode count has reached it's maximum, it will return to “mode 1” & continue to count up to
maximum. If user accidentally moves past their desired mode, they can simply keep start
depressed until the count loops and the desired mode is again sounded. [ The loop has no limit
and will continue until user releases “Start”.]

NOTE: With all program loadouts, Mode1 (1 beep) will always be Off/Abort

In case user accidentally releases “Start” too soon, there is a delay of 3 seconds before a mode is
activated. This delay allows user to depress “Start” again to continue through mode selection.

Stopping/Resetting Dishwasher
Press both “Start” & “HI-Temp” simultaneously, the unit will sound a short series of beeps & wait for a
mode to be selected.
NOTE: When the unit is reset. It will NOT automatically drain the washwater.

Mode Selection V1.7 &1.8 Mode Selection Vv2.0 &2.1
1---Off 1---Off

1---Drain (03min) 1---Drain (03.5min)
3---Rinse (15min) 3-—-Rinse (18.5min)
4---Wash (46min) 4---Wash (55.0min)
5---HWash (63min) 5---HWash (73.0min)
6---DLY Wash (46min)

7---DLY Hwash (63min)

(DLY=1.5 hour start delay)

Front Panel indicators

When the Wash LED is lit, the unit is finished with initial rinses and has begun washing the dishes.
Adding dishes to the load at this time is NOT recommended.

If both Wash LED & Clean LED are lit, the second wash cycle of HWash is running.

If the Clean LED lit while the Wash LED is dark, the dishes are receiving their final rinse(s).

The Dry LED blinks slowly while washer is running. .
NOTE: The Dry LED stays on solid during water heating.
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C1----Tied to Stamp 05 (VDD) Internal regulator power filter
cap. Avoids brownout from Pin activity.
C2----Stamp Vin filter Cap #1.
C3----Stamp Vin filter Cap #2.
C4----5Vdc filter cap
C5----12Vdc filter cap
D1----Isolates C2&C3 > Stamp Vin from power
fluctuations caused by relays/Leds.
HDR-3 pin stamp programming hdr
(Also, 2 Fxed VDC regulators 12v & 5v.)

BS1-IC Stamp Pins

01--Vin----Regulated 12VDC from C2/C3 passed by isolating D1. (Avoids Relay Drawdown brownouts)
02--VSS---Grounded & attached to programming header >0< installed on board.

03--PCO----Tied to programming header >1<

04--PCl----Tied to programming header >2<

05--VDD--Stamp internal regulator output Tied to filter cap C1. Avoids brownouts due to pin activity.
06--Reset-Pulled low by p4 or. BOTH panel buttons being pressed simultaneously (Jumpered for safety)
07--p0-----Data out to Shift board (Lt. Blue wire)

08--p1--—-- Serial data clock to shift Board. (Lt. Brown wire)

09--p2-----Data memory latch clock to Shift board. (Dk. Brown wire)

10--p3-----Door closed sensor. (Low w/closed)

11--p4-----Tied to 06 thru jumper in parallel w/Panel button #2

12--p5-----Panel “start” button. (Low w/pressed)

13--p6----Tied to 3-18Vdc low current piezoelectric buzzer alarm.

14--p7-----Pot sensor for Heat temp.

PS2 Harness #1

White----+12vdc
Blue------ BO(wash)
Green----BA(fill)
Brown----B2(drain)
Yellow----B6(soap)
Red------- B7(heat)

to Stamp Board

Harness Items go

All others to Shifter Board

PS2 Harness #2
Purple---------- (Broken)
Green----------- Ground
Red------==-=---- +5vdc
Blue-----=-=-=--- B3(Wash)
White----=-=---- B4(Dry)
Orange--------- B5(Clean)
Lt Orange----- 12vdc
(External wire wrapped around
Ps2 cable. Wire nut to board.)
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Philips Semiconductors

8-bit serial-in/serial or parallel-out shift
register with output latches; 3-state

Product specification

7T4HC/HCT395

1IC2

| DARLINGTON TRANSISTOR ARRAY

ULN2803A

® 500-mA Rated Collector Current (Single

Output)

® High-Voltage Outputs ... 50 V

IC1's 8 outputs Drive IC2's 8 lines as a buffer between relays & LEDs

Shift Bits
(Relay Harness)
0---Wash Rly
1---Fill Rly
2---Drain Rly
6---Soap Rly
7---Heat Rly

Shift Bits
(Front Panel)
3---Wash LED

4---Dry LED
5---Clean LED

PS2 Harness #1
White----+12vdc
Blue------ BO(wash)
Green----B1(fill)
Brown----B2(drain)
Yellow----B6(soap)
Red------- B7(heat)

Harness Items go
to Stamp Board

All others to Shifter Board

PS2 Harness #2
Purple------- (Broken)
Green-----=----- Ground
Red-------=-=---- +5vdc
Blue-----=-=-=--- B3(Wash)
White-------- B4(Dry)
Orange--------- B5(Clean)
Lt Orange-----12vdc
(External wire wrapped around
Ps2 cable. Wire nut to board.)
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Board

PS2 Harness #1

Blue------ BO(wash)
Green----B1(fill)
Brown----B2(drain)
Yellow----B6(soap)
Red------- B7(heat)

PS2#1-Green

PS2#1-Blue
&PS2#1-Brown

PS2#2-Orange
®PS2#1-Soap
® PS2#1-Heat

Shift Bits Wi [
(Relay Harness) 2B 1] 2
0---Wash Rly M 2 3
1---Fill Rly s -
2---Drain Rly 4B 4 =
6---Soap Rly nSBH 5 E
7---Hfaat I.RIy e8[)6 2
Shift Bits R
(Front Panel) B 7 125]7C
3---Wash LED L aR a EC
4---Dry LED iy 9 10
5---Clean LED 3ND COM__ 412 vdc
b apoedE] oo 5 vdc
{ﬁ}{}_@—gﬁi&?% 151 Qg
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tobodd |8 Ot 0 ground:}
Lines to Stamp Board i |
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Shift Bits (0-7)
3---Wash LED

TS 4---Dry LED
\ 5---Clean LED
4 5v white

3330hm [~ 1 WASH T |»{ PS2-BLUE
3330hm | DRY |[—}» PS2-WHITE
3330hm | CLEAN [_J» PS2-ORANGE

| J4-Red (Therm1) —» PS2-YELLOW

' J4-Green (Door2) - > PWRLED p» 3330hm >
- J4-Black (Therm) - Red LED 9
) —1 Start Button | »{ 3330hm

Front
Panel

J4-Yellow (Door1) | PS2-Grey ™ HiTemp Button | | PS2-Brown-
\ PS2-BLACK Pressing both buttons grounds
@H 1OK Ohm | reset pin w/PS2-brown.

(o

m._____‘#

All LED's (
J4 PS2 Harness #2

(to Relay Harness)

R--- Therm1 Purple---------- (Broken)

B--- Therm2 Green----------- Ground
Red------==-=---- +5vdc

é Boor; YT S— B3(Wash)

e VY P — B4(Dry)

Orange--------- B5(Clean)

120VAC Door Sensor
LED night lite driving
a Photo resistor.

Over 2Mohms (open)| Lt Orange----- 12vdc

1.5k ohms (closed) | (External wire wrapped around
Ps2 cable. Wire nut to board.)




Relay

Harness

— Block-Black |
» \Wash Relay 777777777 Small.Supply Wire (10-12 Gauge)
<+ =
PSo-Blue " > Block-Blue |
- > FilRelay =~ »/  BlockPink |
PS2-Green | »> <
o 1 .
4> Drain Rela . N BIOCk'VIOIGt ‘
PS2-Brown | > y -
PY ~ »{ Block-Red/Yellow
- 7””””:”‘
PS2-Yelow | » Soap Relay ol

Large.Supply Wire (6-8 Gauge)

PS2-Red |

For visual power confirmation..
Each Relay is wired in parallel
w/a 3v LED current limited by a
600 ohm resistor.

Block-Black/White |

Heat Rel
ﬂ eat Relay

Block-Red |

PS2 Harness #1

White----+12vdc
Blue------ B1(wash)
Green----B2(fill)
Brown----B3(drain)
Yellow----B7(soap)
Red------- B8(heat)

Shift Bits (0-7)
0---Wash Rly
1---Fill Rly
2---Drain Rly
6---Soap Rly
7---Heat Rly

120VVAC Block Connector

Blue----------- (wash motor)
Pink----------- (fill valve)
Violet--------- (drain motor)
Red/Yellow--(soap solenoid)
Red----------- (heating element)
Black--------- (110 unswitched)

Black/white-(110 Door switched)

Note: The door's safety interlock switch
disconnects both 120vac Hot & Neutral.
Halts (overrides) all activity w/open door.



Images of Brain Housing

As the original brain unit was damaged
by humidity, all openings are sealed.

l!.'j;,;_». 'i.,_...':\ »: .

The PS2 connectors are 'notched’
to avoid hasty mis-connections.

A G S

Programming/Debug Adapter Connected




BS1-IC

Relevant Data

PWR

PCO
PCI
+5V

PO-P7

BS1-IC

EEE,,—,,:-“.
Z00%erpozoes

=N 2 Ll B s B B B B K -

=l =l = = =

Unregulated power in: accepts 6-15 VDC (6-40 VDC on BS1-IC rev. b),
which is then regulated to 5 volts. May be left unconnected if 5 volts
is applied to the +3V pin.

System ground: connects to PC parallel port pin 25 (GND) for program-

ming,.
PC Dut: connects to PC parallel port pin 11 (BUSY) for programming,.
PC In: connects to PC parallel port pin 2 (D0) for programming,.

S-voltinput/output: if an unregulated voltage is applied to the PWR pin,
then this pin will output 5 volts. If novoltageis applied tothe PWR pin,
then a regulated voltage between 4.5V and 5.5V should be applied to
this pin.

Reset input/output: goes low when power supply is less than 4 volts,
causing the BS1-IC toreset. Can be driven low to force areset. Do not

drive high.

General-purpose 1/0 pins: each can sink 25 mA and source 20 mA.

However, the total of all pins should not exceed 50 mA (sink) and 40
mA (source).




IC1

Relevant Data

0 wired High

3 wired Low

nputs pulled High/Low by

.\

Philips Semiconductars Preduct specification
8-bit serial-in/serial or parallel-out shift 7AHC/HCT595
register with output latches; 3-state
14 | Bs U

L L
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7' | s QE =
5 O 3
1215TCP | 5 57 STORAGE REGISTER 3 |:
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e
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PINNING
SYMBOL PIN DESCRIPTION
Clg to Q7 15,1107 parallel data output
GND 8 ground (0 V)
Q' 9 serial data output
MR 10 master reset (active LOW)
SHep 11 shift register clock input
STee 12 storage register clock input
OE 13 output enable (active LOW)
Dg 14 serial data input
Vee 16 positive supply voltage




|IC2

Relevant Data

DARLINGTON TRANSISTOR ARRAY

® 500-mA Rated Collector Current (Single
ULN2803A | * 20

® High-Voltage Outputs ... 50V

O v (€ | schematic (each Darlington pair) —
B[] - 18]] 1C Output C
28] 2 17[] 2C
|z sfjac |"MPUtB
4B [] 4 15]] 4C
s8[]s 14 s5c N
6B [] 6 13]] 6C 7.2 kel 3kQ
TB[7 12]] 7C E
sB[] 2 1] sc
SND (] @ 10[] com =
1B ! >} im 1C
T >O_T 7 2C
3B 3—>0—¢ 10 3C
4 ) 15
4B —>’)—0 4C
w > >os >t |The ULN2803A is a high-voltage, high-current
. = I Darlington transistor array. The device consists of
66 — 6C . . .
st elght npn- Darlington ~ parrs ~ that - feature
> ! \ "“ |high-voltage outputs with  common-cathode
s >0y ., °c |clamp diodes for switching inductive loads. The
o com : : "
collector-current rating of each Darlington pair is

500 mA. The Darlington pairs may be connected
In paralle! for higher current capability.




"[S5TAMP BSl}

' File....... Dishwashervl-E.BS1l '
' Purpose.... Beplacenent Dishwasher braln '
' Author..... Charlss Brown '
' E-pall..... DsundawgyByahoo.com '
' Started.... 27 Jan 2010 '
* Cut of Beta 21 Apr 2010 '
' Updated.... 2B Apr 2010 '
' Copment.... Wery surprised by the svolution of this code. '
' Dlisclaimer> I do NOT take any responsibility towards ANY '
' use of oy cods or suggestions. Whils I make ... °*
' suggestions, I hawve no control owver your situation®
' or abllity. Any application of any part of this -
' project 1s AT YOUR OWHN RISE. '
" Thanks to Wuts & woltz!! & my Brother Mitch '

R TR L 20 1 o o e e B e S
'The challenge----- To bulld a working featurse rich *Dishwasher °*
'Braln®. Using & constraimned by, a BSl-IC. As 1t turnms out, *
'*difficult but not inpossikble. From the start it was obwious '
' that at least one, B blt Par-ser IC was required. .
'While that solves the Pins Dllenma, the progran Space Was '
'another lgsua. Awvolding IF-Then using branch & lookup helpsd. *
'Resetting output data each prog loop also made tighter code.
'With each Loop bits were only set. Since they started resst.
'The seapron 1s falrly well packed. But the unit has & modss. .

'l---Drain 103.0 ninutes) '
*2-—Ringe Only 115.0 minutes) '
" 3-——Wash {d6.5 nminutes) ’
'4{-——-HeawvyWash {63.0 ninutes) '

'Sef repeat 3ed respectively... but with a 1.5 hour start delay®
*what follows...ls/fare the fruits of ny labor.

f-——====3Replacensnt Dishwasher brain<d===--- '
' Coded By Sundawgy '
L] L]
"Can be used to control Digital or Electro-Mechanlcal units. '
'origional bralm type not iloportant. MUST hawve working Shell. °
*Having the origlonal bralnm harness conector will also help. '
"4 gperating modes.. (Draln,Binss,Wash,HeawvywWash) '

T One critical point to conslder..The door opem switch., °
'It should cut off both Hot & Weutral ASC lines. Should it not,*®
'Wire an appropriate DPDT relay to kill the power. '
' {Howewver..take care NOT to drop power to the DJC clrcuit.) '
et Another ilpportant polnt is "wWater Heating®™ ralsing the *
'water's tenp to lncrease cleaning efficlency using the drying °
'elenment. This unit has a thermistor... S50 I don't know it'"s '
'specs. Took best guess fronm roonm tenp resistance. I set Pokb  f
*values to read €-7 at approx 130F. Commerclal Units go to LEBOF®
'This unit's bullt-in thermostat owverides heat around 155F. '
'*But, I"we used hot glue in "prototype™ front pansl. so 130F.
'*If water heating, use fnin leAnp door & heat relays. '
"--WATCH pd, 1t's tied to RESET. If stuck high, no progranming.’
'*If low, Besst-run-resst-run-etc... Keep it floating w/mot LowW.®
'I Kept it an input & installed a disconnect junper for safety.®
'{0lder prog werslons use pd for heat and driwve it hfl...) '

"—=WERSIJNING I[NFO-—-
'ver(-3 were used to develop shifting and bit setkting {junk)

"werd tests the blts and code basls.



' uses debug. ... ..Lry o awvold serlal MOUSEe SFFOC s ==

'ver5 explores use of lookup table TS SAVE EFROM ws READ/WRITE
b GARMMA 1ltens are nost llkely about ©o De dropped.

'"veré using 2 minuwkteCnts instead of l....this will shorten

' data used by lookup tables...loks of repsat functs anyway.'
' Zninute blocks will free eprom space and be usefull...... *
'wer7 using WashSubMode to branch to proper subsecktion

' using less "if thens® & more eprom saved

' Wote: 2 mins creates long wash cycles..perhaps 1.5 minutes®

'Verk (working)implenents button {(low w/pressed) control.

"Yerld {(working)Mowved timing Bytes to same word.Single word clear’
’ Mowed button bytbtes e mode bytes.clockreset no longer gosulx

*wvarl.0 {(BRE-bullding)Rewlrs heat into ShiftDdata. P4 to resst ICT

' at end of each cycle. Renoving need Lo reset ALL data

' & re-inlt modes. (self-resset). Adding buttond2 to panel

b Wiring button#2 to high side of button#l. Must push Lboth

' buttons to drop reset low & Manually reset washer.

b SELF REST NOT WORKING INIT ALARM RINGS UNTILL MANUAL RESET

*WERL.( Cleaned shifter code & it's Heater routines. Loglc fixed
' tweaked Pulseout timing in shifter. PFetining loopcntr

'werl.3 Flxed bit loglc error in wiring. Soap & Draln swapped.

*varl.5 fixed heat flickering aonfoff.
' Added blinking Dryled (actiwvity) during washer run.
' Dled also goss steady when heating

"werl.6 door stlll disabled...ground signal from door sensor low

' Current...must ilncrease pullup resistor walue.

' Added timing ad] pause during washmodes to DshiftC

' Currently, pausse 200 = .51 {(+/-.05) sec loops

' 90sec / .5 loops = lB0 loops required

' Re-conflgured wash modes to match timing of 45 minute wash®

'verl.7 Abandoned hope of epronm savings by folding ml into m2
' Inspected cods for BRANWCH instead of IF. Saved Epron space”
' Installed MS&ME (1.5 hour delayed start wash/heawvy wWashes)”

'verl.B Sawved some more Eeprom by using one Dirs command instead
b of wvarious low & high commands to inlt outputs. Assuming
b outputs are to be kept low lnstead.

'FUTUEE Ver2.0 Settings=W0 Shiftdat=B0 Timing=El {clock oinimal)

' Accurakte wash timings per cycle. using looped pause.

' ninuteZent will become stepldx

' pause 4700 * I55{loopcntr) = 19.125 ninutes

' iMay be longer, 255 loops adds interpeter delays .

' Will need to use Word lnstead of byte lookups.

' Settings from initial cycle logkup must be stored.

' Initlal attenpts ilndicate agressive eprom management.

L]

' Loglc notes Loglc notes Loglc notes Loglc notes

'Loglc overview (1 falls into 2 & etc unless specified.)
* The progan flow DOESH'T exactly nlrror the notes {(mostly for troubleshooting)
'  Bukt, it DOES take the same logical paths.




"0--Inlt gosuk gl to zero out relay/leds) & Alert besp
"l--Loop start (first reset Settings' bits) '

et Use wash mode To BRANCh To: correct mode of operation —-» 2,3,4,5,6,7,68
*2——n0-->BUTTON (butbton OWLY during o)

et Press & hold button £ill nunber of beeps matches deslired Wash mode

T e reapsi{l-5) l=aff & {(2-T) = (nl-nB) '
et If no mode set goto 9 skipping clocks :
et wWhen hold delay tlmes out set the washnmode, clear butbon data & goto B
"3--ml-->Draln dishwasher i(use LOOJKUFP & ninute to set ouwtput bits)

T e If done...gotol (self reset not working yet ..repeat alarm instead)

T e Gotah

"{--ni--=Finse mode (use LODEUP & minute to set output bits)

I If mode NOT done gQota B

T e—em If washmode = rinse then gotol

o ——— Gota 5k

'Sa-————— ActClwvate CleanLED archive bRitC..to b& used by Gl

"Sh—————— ARdvance WashSubMode by 1 & reset clocks & goto L

"S5 -———— =Wash mode {use LOOKUP & ninute to set output bits)

T e—em If mode not done gotob

o ——— Gota 5a

! §—-M3-->Wash mode Controller {WashSubMode branches TO 4,5b,4,0)

"E--Md-—->Heawy Wash mode conktroller (WashSubMods branches T2 4, 5b,5b, 4,0)
"T--n5-->5alf Reset Bsl (Take pd LOW) Z<<NoL yet FUNCTIONAL>>:>>>

"B--Clocking operations --—-— If door open, Goko 9
L i {advance loopint+l)
L i If loopCnt > 1.5 mins THEm zero loopCnt & advance MinuteCnb+l

*O--gosubEl
*A--gotol {loOp prograr)

e goSUbS———————— JoSUbE———————— goSubS———————- JoSUbS———————— JoSuUbS———————— gosubg———-"
"Fl--handles data shifting ’
. Turns on heat based on heat valus & Wrly & Drly. ©Cled is also set if Archive an

. Also blinks Dled when not heating. I[f heating, Dled 1is steady on

e »needad by init....hardware resset of 6 bit unit nmot im circuit.

L]

. End loglc notes End logic notes End loglc notes

! ———3>3>>5ETUP ENVICENMENT
"-xWarlables

SYMBOL Settings = BO 'Planned to primary control w/blt{0-7) access. Bukt...
'gettings allows fast owerall program access to all blts.

SYMBOL CntrlRescw = BL '"Renindser that bits B-15 are resserved. Bl not usable

SYMBEOL TnpWashMode= B2 "Tracks washnmode being selected. Also bklinks Dled during RUN.

SYMEOL OnButtHldCnt=BE3 fused to count delay bd TnpWashMode 1ls locked in.

SYMBOL WaterTenp = Bd ‘WaterTenp walue from POT of Pin 7

SYMEOL HeatTime = BS '"Used to lock Heat on as needed to avold abusing relay.

SYMBOL Woode = BE 'Chooses "drain,rinse,wash, hwywash® startup modes

SYMEOL WashSubMode= BT 'used to hop thru wash/rinse modes during washes

SYMBEOL Minute2Cnt = BE 'used to count 1.5 minutes elapsed per sktep

SYMBOL loopCnt = B 'used in loop to count time for 90 seconds.
'used:shifting,debug & pause to create about .5 seconds/loop

SYMBOL X = H11 'Garbage tenp wvariable. & For...Wext loop counter
"{NOTE: GOSUE shift routine uses X twice)

SYMEOL ResebCMDs = WL 'Used to reset both Button Crnds at once. sawves Epron

SYMBEOL PResetHeat = W2 "Used Lo reset both Heat bytes at once.

SYMBEZL PResetWnode = W3 "Used to reset both Wnode bytes at once.

SYMBOL ClockResat = Wd "TUsed ta reset both clock bytes at once.

"Note: The bytes assigned to each Word are assigned so that they worktogether

. Although, it turns out, only 2-3 were reguired.

*shifter bits shiftimg +*2 for MSE out [divde by 2 FOR LSB ouk]

"clrocult wired for MSB operation

*gsome of these bits not to be used...keeping for reference

SYMBEOL Wrly = BITO "-- 1 read boolean by shifter to Trigger heater.
"SYMBZL Frly BITL — 2

SYMEOL Drly BITZ "-- 4 read boolean by shifter to Cancel heater.



"EYMBOL Wlad = BITZ -- &

SYMBCL Dled = BIT4 "-- 16 Flashed during Pun/Steady on durlng Heat.
"EYMBOL Cled = BITS —-—- 32
"SYMBOL Srly = BITE —-— B4
SYMBOL Hrly = BITT "--128 read boolean by shifter to trigger Dled.

"-bits B-15 slated for comtrol data.

SYMBOL CleanLED = BITL1l "used boolean to light bitsS during final rinse.
'—»Constants

'this saction relatas to the blt*s assoclated with tha relays & LEDS
SYMBCZL F = 2 rfilnl -— relay

SYMBOL FW = 3 rfill-wash --- relays

SYMBOL FS = 66 'fill-soap --- relays (Binse Agent-dispenser)
SYMBCL W = 1 '"Wash -—— Felay

SYMBOL WD = 5 "Wwash-dralm --- relays

SYMBECZL D = 4 ‘"draln -— relay

SYMBOL WasW = T3 ‘"S0ap-wash & Wash LED (Wash suggested to flush soap out)
SYMBCZL wWaF =10 rFill & Wash LED

SYMBOL wWaFW =11 '"Flll-wash & wWash LED

SYMBOL waW = 8 "wWash E Wash LED

SYMBCL wWAWD = 13 "wash-draln & Wash LED

SYMBOL waD =12 'Draln E wWagh LED

"the fallaiing constants make the code 2agy to read.
SYMBOL Of fMde =0

SYMBOL ModeDone
SYMBOL Active
SYMBOL DrainMode
SYMEOL HRinseMode
SYMBOL WashMode
SYMBOL HvyWashMode
SYMBOL Heat =

1]
[ T T e i =

"->5ETUP PINS
SYMBCOL Datfut
SYMBOL Door
SYMBCL CnButton

PINO
PIN3
PIHS

DIRS = 01000111

"LOoW 0 * PINO =Data out

"HIGH 1 * PIN1 =5Shift clock out

"HIGH 2 " PINZ =5toarage clock out
* PIN3 =Door open signal in
* PIN4 =Goes Low Lo reset BS1 (lnput allows float)
*-—-note:D0 WNOT take PIN4 high...prevents progranming.
* PINS =Button im {low Whan prassed)

"LoW 6 " PINE =Buzzer out
* PINT =Pot tester for therpmistor in

"==2»> Program <<<==
L]

Imlt:
GOSUR dshift
FOR x =1 TO 20
PULSCOUT &, 4000 ‘alert besp
HEXT
MAINLOAap:

'=== wWasgher mode loglc ====

'pranch ml-nd {(l-drailns waters=2-rinses only::3&d-are wash nodes |
Settings= OffMde "ALWAYS resst relaysled data (sach laop]

POT 7,1,WaterTenp

BRANCH Wnode, (o0,nl,n02,03,04)



'speclal modes MS/MES/MI are here oubt of seguence for ease of locating.
"n5---1.5 hour delay Wash

"nE---1.5 hour delay Heavy Wash

ms5:

me:

IF Minute2Cnt < &0 THEW clocks

Wode = Wnode - 2

ClockBeset = 0

GOTO malnloop

Ml ——————— Button conmand interpetatlon
mi: " ACCepts conmands fron Buttonm to select mode
' {To stop wWwasher, BReset Wlll be used to restart to 1nit.)

BRANCH OnButton, (Bpress,BnotPress)

BnotPress:

BRANCH OnButtHldcnt, {Skiptime) 'button wasn't pressed yet, mothing to da.
CnButtHldCnt = OnButtHldont + 1 "Count up to unit stark.
IF JnButtHldCnt < & THEW Eklptlﬂﬂ 'not done Iaitinq for FELE0n to leave buttons alane
Woode = TEPWEEHHDHE "gelf The mode...unlt wlll start next lﬂﬂp.

GOTC Skiptine

Bpress:
OnBUCLtHIACDE = 1 "start count, button pressed. we WILL BE SETTING A MODE.
TopWashMode = TopwWashModes + 1 S 5 'S5 beseps (1-0ff 2-Drain 3-Binse 4-Wash 5-HwyWash)

FOR x= 0 TQ topwWashiMode "STARTS W/2 BEEPS... LOCPS BACK AROUND TZ CHE.
PULSCUT &, 10000 "ALLOWING YOU TO CANCEL START IF WEED BE.
PAUSE 150

HEXT

GOTO Skiptine

AR Dralnm only

ml: "Drain

LOOKUP Minute2cnt, {(d,d),Settings

BERANCH Ssttings, { INIT)

*If Minute2Cnt > than 1 1t won't EDEDQE EEEELDQE from zero = mode done s init.
"This technique 1s used 1in all fﬂlﬂﬂlnq modes

GOTO Clocks

Y e Finse nmode

nZ: 'l5 pinute cycle

LOOKUR Minute2cnt, (£, fw, fw, fw,wd, f, fw,wd,d,d),5=2ttings

IF S5eLtings > ModeDone THEN Clocks

IF wWnode = RBinseMode THEN INIT "Ho need to flip into washmode selector
GOTO 30l "Washmods n3 or n4d enabled...send to selector systen

¥ eMd) - — — Wash Mode directars

mi:

BEAWCH WashSubMode, (n2,n0302,m2, INIT) 'submode 1s increassed after sach mode conpletes
mi:

BRANCH WashSubMode, (n2,n0302,n302,02, INIT)

*Using anokther branch for n4. Less eprom than 1f..then handling

"mI00-—— 52t clean LED from here on..
CleanLED=1 'then fall into 301
0l wash modes selecktor (changer)

WashSubMode = WashSubMods + 1 "ARdvance to next step & resst clocks
ClockReset = offMde



GOTD MAINLOOD

"MI0Z Wash mode {(runs 2x for heawvy wWash)

m302: 'Wash-16.5 minute cycle (triggers soap B end for Rinse agent dispenser
LODKUP Minute2Cnt, (waF,wWwaFW,waSwW, waFW, waFW, waFW, waFW, waFW, wawD, wal, F5], Settings

BRANCH settings, (n300) *if setings =0 then set Clean LED & set next step.

*fall into Clocks

P LK G e TineKeeping
Clocks:

*do0 time counting stuff b4 snift

BRANCH door, {skiptime) ‘"door open--pause clock.

loopCnt= loopint + 1 ff 181 "configured after testing for about 90 seconds time.
'must change when adjusting shifting timing

IF loopCnt <> 1E0 THEW Skiptime "time hasn't passed ishould D& ane les5s5 than max)
Minute2Cnt= Minute2lnt+ 1

EkipTine:
GOSUR dshift ‘update output
GOTO MAINloop "Main Loop end....do it again.

Dshift:* BRegquires Ssttings to be *prepTad bd call

. used as a gosub Lo allow "near ilnstant® software reset by 1lnit.
’ because hardware reset of B it shift unit not in clircuit.

. Added routines to control Dled,Cled & Heat

DehifthA:

IF wWrly=0 COR Drly = 1 THENW DshiftC " 1f not washing or Lf draining...no heat.
x=0

LOOKUP WaterTenp, (0,0,0,6,5,4), x "{0-2 discarded as static.)

"No gpecifics, so guessed Cap value...plcking up static from wash motor =110F

HeaktTine = HeatTime + x MIN 1 *These lgnore faulty low wvalues &
HeatTine = Heatblne - 1 MIN 1 ravolds relay abuse from flickering onfoff.
BRANCH HeatTime, (DshiftC,DshiftC) "MIN 0 can cause byte rollowver to 255. 1 1s safer

gettings = settings + ldd4d "turn on Hrly & Dled

Denifel:
LOOKUP CleanLED, {0,32), x 'If Cled archiwve bit set then Light Cled.
setktings = settings + x
BRANCH Wmode, (DshiftD) " Don'"t adjust/use the following 1f mot runming.
COnButtHldCnt = OnBuktRldCnkt + 1 ff 5 "used to set freq of Dled blink

LOCEUP OmButtBldCnt, (1) ,Dlad 'Dled lights on zero for .5 sec
BAUSE 200 " Tweak to make loops to be approx .5 secs

Denifth:
DEBUG %Settings 'Dunp packet to Serial Cutput.

DshiftE:

FOR x=1 TO B
DatOut = BIT7 'pin0 get's data to go out

PULSCUT 1 B *clock to shift data into reglster

Settings = Settings ~ 2 r"snift gata MSB first. (rignt 2 left)
HEXT
PULSOUT 2 B 'shift conplete...latch data to outputs

EETUERN



SYMBOL OnButton = PING
SYMBOL x =B2

g 1,1 o0 . LOW 7
E{‘J&u":ﬁﬁgl‘i:ﬂ::&f:’[ Init:
FOR x=1TO 20
PULSOUT 7, 4000 ‘alert beep
NEXT
Jumper Hold:

BRANCH OnButton,(m5,hold)

Front Fanel
Euttong2 3-20Vdc Piezo
= buzzer mS: 'Self reset
Low 4
Front Panel | | input 4
Button #1 goto m5

+5vdc F 10Kohm

Ground

Mike you're right. As | posted that's exactly what | would expect.
Although (as you knew), I'd used a slightly more expanded circuit for
testing..

it included a buzzer that sounds on prog init.

I'm attaching the more appropriate circuit & . . ..

Apologizing for rushing off that response post.

When [ run this setup...the bs1...doesn't reset unless | press both
buttons.
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