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Digital 1/0- board with memory (2048 x 8 digital samples with full timestamps for
each). Smple Web- interface to get collected data and to control the board (set time,
change sample frequency, control outputs) through network. CPU will be PIC17C44 in
microprocessor mode with external memory. Onboard RTC chip (real time clock) for
collecting timestamps. I/O channels: 8 opto- isolated inputs and 2 high- voltage relays as
outputs.

The Digital 1/0-board is designed around plug-in module WIZ810MJ (with chip
WIiZnet W5100) and microcontroller PIC17C4X (here PIC17C42A, but it can be easily
changed to PIC17C43 or PIC17C44) in microprocessor mode (it is default mode for
fresh not programmed chip). Main purpose of this board is remotely accessible digital
inputs and outputs (here 8 optoisolated inputs and 2 high- voltage outputs). HTTP is
chosen as network protocol for connection to this board because it's supported in
many systems by default. Real-time clock (RTC) DS1687 is used to support
timestamps (with precision of seconds). Also RTC provides periodical interrupts for
data sampling (with frequency from 1 Hz to 128 Hz) and also gives us ability to save
some data (as network settings) to not- volatile memory (NVM) that is kept in power
off mode because of embedded battary. The board has 2 x CY6264 RAM (8K) that is
used for saving data samples itself with time stamps (8 bytes per sample) in power on
mode only. Program is written to one ultraviolet eraseble ROM IC M27C1024
(64Kwords). Address decoder cosnsists of 16V8 reprogrammable IC and couple of
small TTL chips. Also RS-232 is used for settings and debug from PC (IC MAX3232)
through NULL-modem cable:
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Printed Circuit Board (PCB)

PCB was designed specially for this project, but it's version 1.0 of design with couple
of errors. To make it compatible with v1.1 (TTL oscillator instead of crystal and RC-
reset for WiZnet) some modifications have to be done (see schematics for details):
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RS-232 commands for I/O board:

There are 3 commands for this board: ?- read, ! - write, $ - execute

After command you should specify hexadecimal address, then '=' and then one or
more words in hexadecimal form. To set network settings in NVM you should do these:

Set default port for listening (80):
I300E=00000050

Set flag for frequency (see later):

13010=00FF

Set gateway address (for example 10.19.73.1):
13011=000A 001300490001

Set subnet mask (for example 255.255.255.0):
13015=00FFO0FFO0FF0000

Set MAC address (for exampe AA:AA:0A:13:49:0A):
13019=00AA00AA000A00130049000A

Set IP address (for example 10.19.73.10):
I301F=000A00130049000A
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Frequencies for data sampling (every 2" SQW from RTC)

Flag 0x3010 value

Data sampling rate

Data sampling frequency

0x00 Data sampling and network | Data sampling and network
disabled disabled
0x01 7.8125 ms 128 Hz
0x02 15.625 ms 64 Hz
0x03 244.141us 4096 Hz
0x04 488.281 us 2048 Hz
0x05 976.5625 us 1024 Hz
0x06 1.953125 ms 512 Hz
0x07 3.90625 ms 256 Hz
0x08 7.8125 ms 128 Hz
0x09 15.625 ms 64 Hz
Ox0A 31.25 ms 32 Hz
0x0B 62.5 ms 16 Hz
0x0C 125 ms 8 Hz
0x0D 250 ms 4 Hz
Ox0E 500 ms 2 Hz
OxOF 1ls 1Hz
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HTTP requests

HTTP requests for this board:

http://1P —request for all available data (2048 samples max)

http://IP/HHHH —request for specified number of records (HHHH is hexadecimal)

http://1P/s1 —switch on first relay
http://1P/c1 —switch off first relay
http://1P/s2 —switch on second relay
http://1P/c2 —switch off second relay

Example of data (YYMMDDhhmmssiio, where YY-year, MM-month, DD- date, hh-
hours, mm- minutes, ss- seconds, ii-inputs, o- ouptuts):

080131223502FF0
080131223501FF0
080131223500FF0


http://IP/
http://IP/c2
http://IP/s2
http://IP/c1
http://IP/s1
http://IP/HHH
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ioboard.asm

; ioboard.asm for project 001098

processor 17C42A

radi x dec

i nclude "pl7c42a.inc"
i ncl ude "pi xmacro.inc"

i nclude "wiznet.inc"

RAVBAH equ 0x40
ROVBAH equ 0x60
REG3ADRequ 0x37F3
RAVBADR equ RAMBAH<<8
ROVBADR equ ROVBAH<<8
NVMPHI  equ 0x300E
NVMPLO equ 0x300F
NVM NET equ 0x3011

W ZI NET equ 0x8001
PAGSI ZE equ 0x2000
BUFINI T equ 0x80
BUFSI ZE equ 0x80

RVBR = 0x03
RXSI ZE equ 8192
RXMASK equ OX1FFF
; TMBR = 0x03
TXSI ZE equ 8192
TXVASK equ Ox1FFF

tenp_w equ Ox1A
tenp_s equ 0x1B
tenp_b equ 0x1C
tenp_p equ 0x1D
temp_f equ Ox1E
iperif equ Ox1F
count0 equ 0x20

countl equ 0x21
count2 equ 0x22
counter equ 0x23

test num equ 0x24

hi byte equ 0x25
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bytel equ 0x26
byteh equ 0x27
tenmpch equ 0x28

statl equ 0x34
stat2 equ 0x35
isgwe equ 0x36
isqgwel equ 0x37
i sqwe2 equ 0x38
i sqgwe3 equ 0x39
dstahi equ 0x3A
dstal o equ 0x3B
tenmp3 equ 0x3C
temp4 equ 0x3D
temp5 equ Ox3E
t nphex equ Ox3F
fzero equ 0x40
tenp equ 0x41
asrchi equ 0x42
asrclo equ 0x43
adsthi equ 0x44
adstl o equ 0x45
ncount equ 0x46
nerr equ 0x47
rtenp equ 0x48
htemp equ 0x49
get hi equ Ox4A
getlo equ 0x4B
qtenmp equ 0ox4C
counta equ 0x4D

countb equ Ox4E

countc equ Ox4F
counth equ 0x50
count!l equ 0x51

hi byt e2 equ 0x52
stenp equ 0x53
cur hi equ 0x54
curlo equ 0x55
tenp_h equ 0x56
temp_| equ 0x57
freeh equ 0x58
freel equ 0x59
templ equ Ox5A
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temp2 equ 0x5B
st ahi equ 0x5C

stalo equ 0x5D
wr hi equ Ox5E
wrl o equ Ox5F

itemp equ 0x60
ireg equ 0x61
adrhi equ 0x62

adrlo equ 0x63

sizhi equ 0x64

sizlo equ 0x65

of fhi equ 0x66

offlo equ 0x67

stahi equ 0x68

stalo equ 0x69
i rdhi equ OX6A
irdlo equ 0x6B
itnphi equ 0x6C
itmplo equ 0x6D
ilefhi equ OX6E
ileflo equ Ox6F
iflag equ 0x70
iregg equ 0x71

i buf equ 0x120
itm equ 0x121
i whi equ 0x122
iwo equ 0x123
i chi equ 0x124
iclo equ 0x125

del ayls nacro
local D1
noviw 100
novwi  counter
D1: del ay10ms
decfsz counter,f
goto D1

endm

del ay100ms macro
local D1

movliw 10
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movwf  counter
D1: del ay10ms

decfsz counter,f

goto D1

endm

del ay1l0ms macro
del ay2 64, count 1, count2
cl rwdt

endm

mentst macro AV, L
menr 1n A
novwfi  tenp
movliw V
cpfseq tenp
goto L

endm

org 0x0000
_start:

goto main

org 0x0008

_int: movpf WREG tenmp_w
movpf  PCLATH, tenp_p
cal | exi nt
novpf  tenp_p, PCLATH
movpf  tenp_w, WREG

retfie

org 0x0010

retfie

org 0x0018

_tOcki: movpf WREG tenp_w
movpf  PCLATH, tenp_p
call ext oki
novpf  tenp_p, PCLATH
movpf  tenp_w, WREG

retfie

org 0x0020
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_perif: movpf WREG tenp_w
movpf  ALUSTA, tenp_s
movpf  BSR tenp_b
nmovpf  FSR1,tenp_f
nmov pf PCLATH, tenp_p
clrf PCLATH, f
; Aut oi ncrenent for
bcf ALUSTA, FS3
bsf ALUSTA, FS2
movir 1
novfp ibuf”~0x100, FSRL
clrf WREG f
cpfsgt FSRL
got o __perifl

__perifO
cl rwdt
movib 1
btfss PIR'0x100, RCI F
goto __perifl
novib O
movpf  RCREG, i peri f
novl w  OxO0A
cpfseq iperif
got o __perifo1l
clrf WREG, f
movfp  WREG, | NDF1
movfp  WREG, FSR1
goto __perifl

__perifol
nmovlw  Ox1F
cpfsgt iperif
got o __perifO
nmovfp iperif,|NDF1l
goto __perifO

_perifl
movpf  FSRL, i buf ~0x100
movfp tenp_p, PCLATH
novip tenp_f, FSRL
movfp tenp_w, WREG
movfp tenp_s, ALUSTA
movfp tenp_b, BSR

retfie

FSR1

Alexander Shabarshin
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ext oki

sqwel:

sqweO:

nov pf
mov pf
nmovl r
nov pf

nov pf

; increnment counter and pass every 2nd interrupt

i ncf
btfsc
goto
novl w
cpfseq
goto
nmov| w
cpfseq
goto
savew
menr 1n
novwf
ment 1n
e maf

i ncwf
menr 1n
movwf
menr 1n
mem

i ncwf
menr 1n
movwf
menr 1n
e maf

i ncwf
nov pf
clrf
tstfsz
iorlw
tstfsz
iorlw
mem

i nowf
movf p
movf p
novf p

novf p

ALUSTA, tenp_s
BSR, t enp_b

0
TBLPTRH, t enp_h
TBLPTRL, t enp_

i sque, f

isque, 0

sqwe0

HI GH( ROVBADR)

cur hi

squel

LOW ROVBADR)

curlo

sgwel
RAMBADR, cur hi, curl o
0x3009 ; read year

i sque3

0x3008 ; read nonth
i sqwe3, curhi,curlo
curhi,curlo

0x3007 ; read date
i sque3

0x3004 ; read hours
i sqwe3, curhi,curlo
curhi,curlo

0x3002 ; read mnutes
i sque3

0x3000 ; read seconds
i sqwe3, curhi,curlo
curhi,curlo
PORTB, i sqwe3

V\REG, f

statl

0x01

stat 2

0x02

i sqwe3, curhi,curlo
curhi,curlo
tenp_| , TBLPTRL

t enp_h, TBLPTRH
tenp_b, BSR

tenp_s, ALUSTA

Alexander Shabarshin
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exint:

return ; retfie above

movpf  ALUSTA, tenp_s

nmovpf BSR tenp_b

nmov pf FSR1, tenp_f

movir O

movpf  TBLPTRH, tenp_h

nmovpf  TBLPTRL, tenp_

; Aut oi ncrenent for

bcf ALUSTA, FS3

bsf ALUSTA, FS2
check nature of

menr1n IR

novwfi i regg

btfss iregg,0

got o intend

; read interrupt

menr1n SO_IR
movwf  ireg
; check for
btfss ireg,2
goto intend

get out if buffer still

saveb
; get
menr 1n
novwf
movwf
menr 1n
novwf

nmovwf

; calculate offset and save RD-address for future

menr 1n
novw
andl w
movwf
menr 1n
movw
andl w

movwf

; calculate start address

|1 NCHI P_MAP_RXBUF, i st ahi ,istalo

savew

addwf f

received size

BUFI NI T, FSR1

S0_RX_RSRO
i sizhi
i | efhi
SO0_RX_RSRO+1
isizlo

ileflo

S0_RX_RDO

i rdhi

HI GH( RXMASK)
i of fhi
SO_RX_RDO+1
irdl o

LOW RXMASK)

iofflo

istahi,istalo,ioffhi,iofflo

FSR1

interrupt

regi ster for socket 0

RECV interruption

al so save it as left size

Alexander Shabarshin
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; save threshold for buffer

savew || NCH P_MAP_RXBUF+RXSI ZE, i t nphi ,itnpl o
inorm nmenrlf istahi,istalo

movwf | NDF1

decwf ilefhi,ileflo

; check for end of data

movfp ilefhi, WREG

iorwf ileflo,w

btfsc ALUSTA Z

goto i rdok

incwf istahi,istalo

check for buffer overflow

movfp istahi, WREG

cpfseq itnphi

goto i nornR

movfp istal o, WREG

cpfseq itnplo

goto i nornR

; buffer overflow

savew || NCH P_MAP_RXBUF, i st ahi,istalo
inorn2: ; check for end of our buffer

tstfsz FSR1L

got o inorm
irdok: ; our buffer filled

addwf f irdhi,irdlo,isizhi,isizlo

subwff irdhi,irdlo,ilefhi,ileflo

movfp irdhi, WREG

memvin SO_RX_RDO

movfp irdl o, WREG

memavln  SO_RX_RDO+1

memvld Sn_CR RECV, SO_CR ; should we do this here? we got everything already...

; signal for nmin program

saveb 1,iflag

; disable socket O interrupts

memvid 0x00, | MR ; ?2?
intend: novfp ireg, WREG

andlw OxOF

memvin SO_IR

nmovfp iregg, WREG

memvin | R

movfp tenp_l, TBLPTRL

movfp tenp_h, TBLPTRH

movfp tenp_f, FSRL
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novfp tenp_b, BSR
movfp tenp_s, ALUSTA

return ; retfie see above

; send buffer through WzNET (interrupts nust be disabled!)
sendbuf :

nmoviw  BUFINIT

subwf  FSRO, w

movwf  count |

novwf  countc

clrf counth, f
sendbuf 0:

get free size

menr 1n SO_TX FSRO

movwf  freeh

ment 1n SO_TX_FSRO+1

nmovwf  freel

saveb BUFI NI T, FSRO

cl rwdt

movff freeh, tenpl

movff freel,tenp2

subwff tenpl, tenp2, counth, countl

btfsc tenpl,7

got o sendbuf 0

; calculate offset and save WR-address for future

menr 1n SO_TX VRO

movwf  wrhi

andl w  HI GH( TXMASK)

movwf  tenpl

menr 1n SO_TX WRO+1

nmovwi  wrlo

andlw  LOW TXMASK)

movwf  tenp2

; calculate start address

savew || NCH P_MAP_TXBUF, st ahi, stal o

addwf f stahi, stal o, tenpl, tenp2

save threshold for buffer

savew || NCH P_MAP_TXBUF+TXSI ZE, count a, count b
sendbuf 1:

movpf | NDFO, WREG

menwlf stahi,stalo

incwf  stahi,stalo

; check for buffer overflow
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novfp stahi, WREG

cpfseq counta

got o sendbuf 2

nmovfp stal o, WREG

cpfseq countb

got o sendbuf 2

; buffer overflow

savew || NCH P_MAP_TXBUF, st ahi, stal o
sendbuf 2:

; check for end of our buffer

decfsz countc,f

goto sendbuf 1

our buffer copied

addwf f wrhi, wrl o, counth, count|

movfp  w hi, WREG

memvin SO_TX VRO

movfp wl o, WREG

memvin SO_TX WRO+1

memvld Sn_CR_SEND, SO_CR

saveb BUFINI T, FSRO

return

copy HTTP header to our buffer (interrupts nust be disabled!)
sendhdr :
saveb BUFI NI T, FSRO
savew header, TBLPTRH, TBLPTRL
sendhdr 1:
menr hibyte2 ; read word from program nenory
movwf  stenp ; save | ow byte
; process high byte of the word
movfp  hi byte2, WREG
cpfslt fzero
return ; return fromsubroutine if 0
nmovwi | NDFO
; process |ow byte of the word
movfp  stenp, WREG
cpfslt fzero
return ; return fromsubroutine if 0
movwf | NDFO
got o sendhdr 1

; header must be <=112 characters and be nultiple of 16
header: data "HTTP/ 1.1 200 OK\nContent-type: text/plain \n\n", 0
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; 0123456789ABCDE F0123456789ABCDEF0123456789ABCD E F

send HTTP reply with DATA (interrupts must be disabled!)

get dat a:

savew 4, tenp3,tenmpd

bsf CPUSTA, GLINTD ; disable interrupts

novff  curhi,dstahi

movff curlo,dstal o

bcf CPUSTA, GLINTD ; enable interrupts
get dat al:

cl rwdt

nmovl w  H GH( RAMBADR)

cpfseq dstahi

got o get dat a2

movl w  LON RAMBADR)

cpfseq dstalo

got o get dat a2

savew ROMBADR, dst ahi, dstal o
get dat a2:

subwff dstahi,dstal o,tenmp3,tenmp4

movfp dstahi, TBLPTRH

movfp dstal o, TBLPTRL

menr hi byt e2

movwf  stenp

tstfsz hibyte2

got o get dat a3

got o get dat a5
get dat a3:

swapf  hibyte2, w

cal | conv_hex

novwi | NDFO

movfp  hi byt e2, WREG

cal | conv_hex

nmovwi | NDFO

swapf stemp,w

cal | conv_hex

nmovwf | NDFO

novfp stenp, WREG

cal | conv_hex

nmovwf | NDFO

menr hi byt e2

movwf  stenp

swapf  hibyte2, w
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cal
novwf
movf p
cal
novwf
swapf
cal
novwf
novf p
cal
novw
ment
novwf
swapf
cal
novwf
movf p
cal
novwf
swapf
cal
novwf
nmovf p
cal
movw
menr
novwf
swapf
cal
novwf
movf p
cal
novwf
nmovf p
cal
movwf
nmov| w
movw
tstfsz
goto
cal
get dat a4:

decwf

conv_hex

| NDFO

hi byt e2, WREG
conv_hex

| NDFO
stenp, w
conv_hex

| NDFO

st enp, WREG
conv_hex

| NDFO

hi byt e2
stenp

hi byte2, w
conv_hex

| NDFO

hi byt e2, WREG
conv_hex

| NDFO
stenp, w
conv_hex

| NDFO

st enp, WREG
conv_hex

| NDFO

hi byt e2
stenp

hi byte2, w
conv_hex

| NDFO

hi byt e2, WREG
conv_hex

| NDFO

st enp, WREG
conv_hex

| NDFO

\n

| NDFO

FSRO

get dat a4

sendbuf

gethi,getlo

Alexander Shabarshin
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novfp gethi, W\REG

iorwf getlo,w

btfss ALUSTA Z

goto getdatal
get dat a5:

tstfsz FSRO

cal | sendbuf

return

; send HTTP reply with OK (interrupts nmust be disabl ed!)
getok: saveb 'O ,INDFO

saveb 'K, | NDFO

saveb '\n', | NDFO

call sendbuf

return

; send character WREG to COM port
com send:

cl rwdt

nmovib 1

btfss PIR'0x100, TXI F

goto com send

movib O

nmovwi  TXREG

return

read 1 hexadecinmal digit using INDFO and save to WREG
readh: movliw 0x30
subwf | NDFO, w
movpf  WVREG i t mp~0x100
novliw  0x09
cpfsgt itnp”0Ox100
goto readhl
novliw  0x07
subwf i tnp”0x100, f
readhl: nmovfp itnp”0x100, WREG

return

; read 4 bytes using INDFO and save 2-byte word (iwhi, iw o)
readw. call readh

nmovwfi i whi #0x100

swapf i whi ~0x100, f

call readh
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addwf i whi ~0x100, f
cal | readh

movwf  iw 070x100
swapf iw 0”"0x100, f
call readh

addwf  iw 0”0x100, f

return

; send half byte (WREG in hexadeci mal form
sendh: andlw OxOF

addlw 0x30

movwf it np”0x100

nmovliw  0x39

cpfsgt itnmp”0x100

goto sendh_

movfp itnp~0x100, VREG

addlw 0x07

goto sendh__

sendh_:
movfp itnp”0x100, WVREG
sendh__:
cal | com send
return
; send 2-byte word (iwhi, iw o) in hexadecimal form

sendw. swapf iwhi”~0x100, w
cal | sendh
movfp i whi ~0x100, WVREG
call sendh
swapf iw 0”0x100, w
cal | sendh
movfp 1w 0”0x100, WVREG
call sendh

return

send new |ine
sendn: callw 0xO0D, com send
callw Ox0A, com send

return

; send ERR and new |ine
sende: callw 'E',comsend

callw 'R ,comsend
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callw 'R ,comsend
callw 0x0D, com send
cal lw Ox0A, com send

return

; call far subroutine using iwhi and iwo
fakecal | :

movfp iwhi~0x100, PCLATH

movfp 1w 0”0x100, PCL

; read 1 hexadecinmal digit using INDFO and save to WREG
readhO: moviw 0x30

subwf | NDFO, w

novpf  VREG rtenp

nmovlw  0x09

cpfsgt rtenp

got o readh2

nmovl w  0x07

subwf rtenp,f
readh2: movfp rtenp, WVREG

return

read 4 hex digits using |INDFO and save 2-byte word (gethi,

readw0: cal | readhO
novwf  get hi
swapf gethi,f
cal | readhO
addwf gethi,f
call readhO
movwf  getlo
swapf getlo,f
call readhO
addwf getlo,f

return

convert |lower half byte of Wto hexadecimal digit

conv_hex:
andlw OxOF
addlw 0x30

movwf  t mphex
movl w  0x39
cpfsgt tnphex

goto conv_hex_

getl o)

Alexander Shabarshin
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novfp tnphex, WREG
addlw 0x07
return
conv_hex_:
novfp tnphex, WREG

return

; subprogramto delay 1 second
one_del ay:

noviw 100

novwi  counta
del 1s: cl rwdt

10nms for 20VHz

del ay2 64, countb, countc

decfsz counta,f

got o del 1s

return

; parse HTTP request and execute conmands
gpar se: saveb BUFIN T, FSRO
saveb BUFSI ZE, gt enp
; looking for path
gl oop: novfp | NDFO, WREG
sublw '/’
btfsc ALUSTA Z
got o qf oundl1
decfsz qtemp, f
goto ql oop
return
gf ound1: ; path found
movfp | NDFO, WREG
mvwf  gtenp
mviw 'c'
cpfseq qtenp
got o gf ound2
it's request to clear output
movfp | NDFO, WREG
novwi  gtenp
movliw ' 1'
cpfseq qtenp
got o gf 1a
; clear 1st output (RA2)
bsf PORTA, 2

Alexander Shabarshin
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clrf statl,f
got o qf ound0
gf la: mvliw 2
cpfseq qtenp
return ; do nothing if it's not 1/2
; clear 2nd out put (RA3)
bsf PORTA, 3
clrf stat 2, f
goto qf ound0
gf ound2
movliw 's'
cpfseq qtenp
got o qf ound3
; it's request to set output
nmovfp | NDFO, WREG
movwf  gtenp
moviw "1
cpfseq qtenp
goto gf 2a
; set 1st output (RA2)
bcf PORTA, 2
saveb 1,statl
goto qf ound0
gf2a:  nmovlw '2
cpfseq qtenp
return ; do nothing if it's not 1/2
set 2nd out put (RA3)
bcf PORTA, 3
saveb 1,stat2
got o qf ound0
gf ound3

nmov| w
cpfseq qtenp

goto qf ound4

; it's request for all data
clrf getlo,f

movlw  0x08

novwi  geth
call sendhdr ; HTTP header
cal | getdata ; get 0x0800 records

return ; return from gparse subroutine
gf ound4: ; probably it's request for specified nunber of records
decf FSRO, f ; step back



Remote digital 1/0 board

cal | readw0 ; save nunber to gethi/getlo
cal | sendhdr ; HTTP header
cal | getdata ; get specified nunber of records
return ; return from gparse subroutine
gf ound0: ; send back "OK' nesage
cal | sendhdr ; HTTP header
cal | get ok
return ; return from gparse subroutine
nmai n
clrf ALUSTA, f ; clear ALUSTA
bsf ALUSTA, FS3 ; no auto increnent FSR1
bcf ALUSTA, FS1 ; auto increnent FSRO
bsf ALUSTA, FSO
bsf CPUSTA, GLINTD ; disable interrupts
novl b 0 ; bank 0
clrf PORTA, f ; clear port A
bsf PORTA, 2 ; set "1" to RA2
bsf PORTA, 3 ; set "1" to RA3
bcf PORTA, NOT_RBPU; enabl e weak pull ups for port B
saveb OxFF, DDRB ; port B all inputs
saveb 0x08, | NTSTA ; enabl e peripheral interrupts
movir 1 ; register bank 1
saveb BUFINIT,ibuf”0x100 ; setup buffer for RS-232
movir O ; register bank O
movliw 32 ; RS-232 : 9600 on 20 MHz
nmovwf  SPBRG
movlw  0x20
movwf  TXSTA
novliw  0x90
novwi  RCSTA
movib 1
nmovliw  0x01
novwi Pl E*0x100
movib O
memwld 0x02, 0x300B ; RTC:. di sabl e SQWE, enable 24
memvld 0x30, 0x300A ; RTC:. enabl e extended regs, enable oscillator
memvld 0x00, 0x304B ; RTC: disabl e E32K
memvld 0x20, 0x300A ; RTC. di sabl e extended regs, enable oscillator
menr 1n 0x3010 ; RTC. read NVM val ue for SQWE frequency
tstfsz WREG ; test for O that means network and external interrupts disabled
goto hinitl
bcf CPUSTA, GLINTD ; enable interrupts

Alexander Shabarshin
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got o mai nl oop
hinitl: andlw OxOF ; use only lower half of byte
iorlw 0x20 ; add 0x20 to enable oscillator
memvln Ox300A ; RTC. set SQWE frequency
memwld OxO0A, 0x300B ; RTC:. enabl e SQAE, enable 24
saveb 0x80, TOSTA ; external interrupt by raising edge (inverted /INT from W zNET)
saveb OxOD, | NTSTA ; all ow peripheral and 2 external interrupts (RAO and RAl)

movir 0 ; 1st bank for file of registers

clrf iflag,f ; clear signal register
clrf fzero,f ; clear zero register

clrf isqwe,f ; clear sqwe counter

bcf CPUSTA, GLI NTD ; enable interrupts

savew RAMBADR, curhi, curl o
savew RAMBADR, TBLPTRH, TBLPTRL
savew PAGSI ZE, count h, count |
clram clrwdt
clrf hi byte2, w
menmw hibyte2 ; clear external word
decwf  counth, countl
movfp count h, WREG
iorwf countl,w
btfss ALUSTA Z

got o clram

; initialize WzNET

memwld 0x00, MR

memyvld | R_SOCKO, | MR ; enabl e socket O interrupt
memvid 0x03, RMSR ; socket 0 - 8K

memwld 0x03, TMSR ; socket 0 - 8K

; copy values fromNYMto WZzNET registers

saveb 18,ncount ; 18 bytes: 4-Cateway, 4-SubnetMask, 6-MAC, 4-1P
savew NVM NET, asrchi, asrcl o
savew W ZI NET, adst hi, adstl o
ncopy: nmenr1f asrchi,asrclo
memvdf adsthi, adstl o
incwf asrchi,asrclo
incwf adsthi,adstlo
decfsz ncount, f

got o ncopy
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create:

; create socket

; start

cl rwdt

clrf

cl ear

nerr, f

wat chdog ti mer

clear error nunber

memwdld Sn_MR_TCP| Sn_MR_ND, SO_MR

menr In NVMPH ; high byte of default port from NVM
memvin  SO_PORTO

ment In NVMPLO ; |ow byte of default port from NVM
memvin SO_PORTO+1

memvld Sn_CR _OPEN, SO_CR

mentst SO_SR SOCK_IN T, errorl

l'istening

memwld Sn_CR LI STEN, SO_CR
SO_SR, SOCK_LI STEN, error 2

ment st

mai nl oop

request:

cl osed:

del ay10ms

;. check for

tstfsz
got o
cal

goto

iflag

request

r equest

checkcom

mai nl oop

we have request

cal

clrf

gpar se

iflag,f

; clear signal register

memald Sn_CR DI SCON, SO_CR

del ay100ms
memvld Sn_CR_CLOSE, SO_CR
SOCK_CLCSED, t enp

saveb

cl rwdt

; check socket
mentln SO_IR
tstfsz WREG

cal

clearir

; check socket
menr 1n SO_SR
cpfseq tenp

goto

cl osed

interrupts are presented

is closed

; socket 0 closed and cleared

mermvid

| R_SOCKO, | MR ; enabl e socket 0 interrupt again
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goto create ; go to create socket O
clearir: ; clear SO_IR
memvin SO_I R

return

error5: saveb '5', nerr
goto error0

error4: saveb '4' nerr
goto errorQ

error3: saveb '3',nerr
got o error0

error2: saveb '2' nerr
got o error0

errorl: saveb '1',nerr

error0: memvld Sn_CR CLCSE, SO_CR
callw 'E ,comsend
callw 'R ,comsend
callw 'R ,comsend
movfp nerr, WREG
cal | com send
callw '"\r',comsend
callw '\n',comsend
memwld | R_SOCKO, | MR ; enabl e socket O interrupt

goto create

checkcom
clrf WREG, f
movlir 1
cpfseq ibuf”0x100
got o | oopl
; conmand
moviw  BUFINIT
movwf  FSRO
movpf | NDFO, i t np~0x100
movliw ' ?
cpfseq itnp”0Ox100
got o | oop01
; command READ
call readw
movfp iwhi ~0x100, WVREG
movwf  TBLPTRH
movfp 1w 0”0x100, WVREG
movwf  TBLPTRL
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nov pf
nmov| w
cpfseq
goto
cal
movf p
novwf
novf p
novwf
goto

| oopOr: clrf
nmovl w
novwf

| oopOrr:
ment
novwf
cal
cal lw
tstfsz
goto
decf

I oopOrrr
decf
nmovf p
i or wf
bt fss
goto
cal
goto

| oop01l: movl w
cpfseq

got o

I NDFO, i t np~0x100

i t mp"0x100

| oopOr

readw

i whi 70x100, \REG
i chi ~0x100

i W 0°0x100, WREG
i cl 0~0x100

| oopOrr

i chi ~0x100, f
0x01

i cl 0~0x100

i whi ~0x100

iwl 070x100

sendw

' ', comsend
i cl 070x100

| oopOrrr

i chi 70x100, f

i cl 070x100, f
i cl 07r0x100, WREG
i chi 70x100, w
ALUSTA, Z
| oopOrr
sendn
| oop00
oy
i t mp”0x100
| oop02

; command WRI TE

cal
nmovf p
movwf
movf p
movw
nmov pf
nov| w
cpfseq
got o

| oopOwwy:

readw

i whi ~0x100, WREG
TBLPTRH

iw 0"0x100, \VREG
TBLPTRL

I NDFO, i t np~0x100

i t mp"0x100

| oopOw
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| oopOw:

| oopOww:

| oop02:

| oopOe:

| 0op00:

| oopl:

| oop2:

call readw

movfp iwhi ~0x100, WVREG
movwf i chi ~0x100
movfp iw 0”0x100, WVREG
movwf i cl 070x100
got o | oopOww

decf FSRO, f

clrf | NDFO, f

decf FSRO, f

clrf i chi ~0x100, f
clrf i cl 0r0x100, w
menw i chi ~0x100
novpf | NDFO, WREG
btfsc ALUSTA Z

got o | oop00

decf FSRO, f

goto | oopOwwv
mvliw '$

cpfseq itnp”r0Ox100
goto | oop00

; command GOTO

cal | readw

call f akecal |

got o | 0op00

cal | sende

movir O

callw '>'",comsend
movir 1

nmoviw  BUFINIT
nmovwi i buf ~0x100
return

moviw  BUFINIT
movpf  WWREG, FSRO
novfp i buf”~0x100, WREG
cpfslt FSRO

return

novpf | NDFO, WREG
movlir O

movir 1

got o | oop2

END
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pixmacro.inc

; pixmacro.inc -

useful macros for PICL7CAX

; 10-Jan- 2008 :

; 13-Jan- 2008 :

; 19-Jan- 2008

; 20-Jan- 2008

; 26-Jan-2008 :

; 29-Jan-2008 :
30- Jan- 2008

; delay 3*N+3 cy
; delayl byte-va

deal y1, del ay2

cal lw

ment, menr n, ment f, menw, meman, mema

memnd, fcal |, fcal lw

nment 1, ment 1n, memwd, menmwdn, memwldd, fcal | f
ment 1f , memnAf , i ncwf , decwf , saveb, savew

addwf n, addwf f, subwf f, novf f

cles using one register (N=0 nmeans 256)

| ue, reg- name

delayl macro N RL

| ocal D1
nmoviw N
movwf  R1

D1: decfsz R1,1
goto D1
endm

; delay 774*N+3
; delay2 byte-va

cycles using two registers (N=0 nmeans 256)

| ue, r eg- name- 1, r eg- nane- 2

delay2 macro N RL1, R2

| ocal D2
moviw N
movwf  R1

D2: delayl 0O, R2
decfsz R1,1
goto D2
endm

; set Wand call
cal |l w byt e-val

callw nmacro B

nmoviw B
cal | A
endm

; call far subro
; fcall word-add

fcall macro A ;

subroutine
ue, addr ess
A 3

utine using nuneric address
ress

4

Alexander Shabarshin
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moviw  H GH(A)
movwi  PCLATH
I call LON A)

endm

; set Wand call far subroutine
; fcall w byte-val ue, wor d- addr ess
fcallw macro B,A; 5

moviw - H GH(A)

novwi  PCLATH

nmoviw B
| call LOW A)
endm

; set WfromR and call far subroutine
fcallf reg-input,word-address
fcallf macro RA; 5
moviw - H GH(A)
novwf PCLATH
movifp R WREG
| call LON A)

endm

; read nenory using TBLPTRH and TBLPTRL as address
; save lower byte to Wand higher byte to register

menr reg-hibyte

menr macro R ; 4
tablrd 0,1, WREG
tird 1,R

tird 0, \REG

endm

; read nenory using nuneric address
; save lower byte to Wand higher byte to register
; menrtn reg- hi byte, word-address
memrn macro RA; 8
movliw  H GH(A)
nmovwi  TBLPTRH
movliw  LONA)
movwf  TBLPTRL
menr R

endm
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; read nenory using address saved in two registers
save |lower byte to Wand higher byte to register
menr f reg- hibyte, reg-hiadr, reg-Ioadr

memrf macro R RHRL; 8

movfp  RH VWREG
movwf  TBLPTRH
movfp RL, WVREG
movwf  TBLPTRL
menr R

endm

wite menory using TBLPTRH and TBLPTRL as address
get lower byte from Wand hi gher byte fromregister
; menw reg- hi byte
menw macro R; 3
twt 1,R
tablwt 0, 1, WREG

endm

; Wwrite menory using nuneric address
; get lower byte fromWand higher byte fromregister
; memamn reg- hi byt e, wor d- addr ess
memwmn  macro R A ;7
tlw 0, WREG
moviw  H GH(A)
movwf  TBLPTRH
movliw  LONA)
nmovwi  TBLPTRL
tablw 1,1,R

endm

; write nmenory using address saved in two registers
; get lower byte from Wand higher byte fromregister
; memaf reg-hibyte, reg-hiadr, reg-Ioadr
memwf macro R RHRL; 7
tlw 0, WREG
movfp  RH VWREG
novwf TBLPTRH
movfp RL, W\REG
movwf TBLPTRL
tablw 1,1, R

endm
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; wite nenory by nuneric word using nuneric address
memwd wor d- dat a, wor d- addr ess

memwd macro DA 9

movli w  HI GH(A)

movwf  TBLPTRH

movliw  LONA)

movwf  TBLPTRL

movliw  H GH(D)

tw 1, \REG

movlw  LOWN D)

tablw 0, 1, WREG

endm

; read 1 byte fromnenory to Wusing TBLPTRH and TBLPTRL as address
; menrl
menrl nmacro ; 3

tablrd O, 1, WREG

thrd 0, WREG

endm

; read 1 byte fromnenory to Wusing address saved in two registers
; menr 1f reg- hiadr, reg-I oadr
menr 1f macro RH RL ; 8

movfp  RH WREG

nmovwi  TBLPTRH

movfp RL, WVREG

movwf  TBLPTRL

nmenr 1

endm

; read 1 byte fromnenory to Wusing nuneric address
; menr 1n wor d- addr ess
menr1n macro A ; 7

movliw  H GH(A)

movwf  TBLPTRH

moviw  LON A)

movwf  TBLPTRL

menr 1

endm

; wite Wto nenory using TBLPTRH and TBLPTRL as address
;o memwl

memvl nmacro ; 2
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tablwt 0, 1, W\REG

endm

; wite Wto nenory using nunmeric address
; menmwln wor d- addr ess
memvlin macro A 7

twt 0, VREG

moviw - H GH(A)

movwf  TBLPTRH

movliw  LONA)

movwf  TBLPTRL

tablw 1,1, WREG

endm

; wite Wto nenory using address saved in two registers
memvlf reg- hi adr, reg-1 oadr
memwlf macro RHRL ; 7
tlw 0, WREG
movfp  RH VWREG
movwf  TBLPTRH
movfp RL, WVREG
movwf  TBLPTRL
tablw 1,1, WREG

endm

wite 1 byte to menmory using numeric address
memavld byt e- dat a, wor d- addr ess
mermvld macro B, A; 8

moviw B
memvin A
endm

; increnent word saved in 2 registers
; incwf reg-hibyte, reg-1obyte
i ncwf macro RHRL ; 2

infsnz RL,f
i ncf RH, f
endm

decrement word saved in 2 registers
; decwf reg-hibyte, reg-1obyte
decwf macro RHRL ; 4

| ocal L1
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tstfsz

goto

decf
L1: decf

endm

RL
L1
RH, f
RL, f

; save byte to register

; saveb byte-data,reg-data

saveb nmacro
nmovl w
movwf

endm

BR; 2
B
R

; save word to 2 registers

; savew wor d-dat a, reg- hi byte, reg-1obyte

WRHRL ; 4

savew NMacCro
movl w
nmovwf
movl w
nmovwf

endm

HI GH(W
RH

LONW
RL

add constant to word saved in 2 registers

; addwnreg- hi byt e, reg-1 obyt e, word-dat a

addwfn macro
nmov| w
addwf
mov| w
addwf ¢

endm

; add word saved in 2 registers to another word saved in other 2 registers

; addwf reg-hibyte, reg-1obyte, reg2-hibyte, reg2-1obyte

addwf f nacro
nmovf p
addwf
movf p
addwf
btfsc
i ncf

endm

RHRL,W; 4
LOAWY

RL, f

H GH(W

RH, f

RH, RL, R2H, R2L
R2H, WREG

RH, f

R2L, WREG

RL, f

ALUSTA, C

RH, f

6

reg=r eg+word

reg=reg+reg2

Alexander Shabarshin

; subtruct word saved in 2 registers fromanother word saved in other 2 registers
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; subwf reg-hibyte, reg-Iobyte, reg2-hibyte, reg2-1obyte ; reg=reg-reg2
subwff macro RH RL, R2H, R2L ; 6
movfp R2H, WREG

subwf RH,f
movfp R2L, WREG
subwf  RL, f
btfss ALUSTA C
decf RH, f
endm

; nmove val ue of one register to another
movf f reg-src, reg-dst
movff macro RL,R2 ; 2
nmovfp R1l, WVREG
mvwf R2

endm
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wiznet.inc

; WzNET definitions

COVMON_BASE equ 0x8000 ; out base address
I I NCH P_MAP_TXBUF equ COMMON BASE + 0x4000

I I NCH P_MAP_RXBUF equ COMVON_BASE + 0x6000
MAX_SOCK_NUM  equ 4

SOCKO equ O
SOCK1 equ 1
SOCK2 equ 2
SOCK3 equ 3
MR equ COVMON_BASE

; Gateway | P Register address

GARO equ ( COWON_BASE + 0x0001)
Subnet mask Regi ster address

SUBRO equ ( COVWWON_BASE + 0x0005)

; Source MAC Regi ster address

SHARO equ (COVWON_BASE + 0x0009)

; Source | P Register address

SI PRO equ (COMMON_BASE + 0x000F)

; Interrupt Register

IR equ (COMMON_BASE + 0x0015)

; Interrupt nmask register

I MR equ (COMMON_BASE + 0x0016)
Ti meout register address( 1 is 100us )

RTRO equ ( COMMON_BASE + 0x0017)

; Retry count reigster

RCR equ ( COWON_BASE + 0x0019)

; Receive menory size reigster

RVBR equ ( COVWON_BASE + 0x001A)

; Transmit menory size reigster

TMBR equ (COMMON_BASE + 0x001B)

; Unreachable I P register address in UDP node

Ul PRO equ (COMMON_BASE + 0x002A)
Unreachabl e Port register address in UDP node

UPORTO equ ( COMWON_BASE + 0x002E)

; socket register

CH_BASE equ ( COWON_BASE + 0x0400)
size of each channel register map

CH_SI ZE equ 0x0100

; socket Mode registers

SO_MR equ (CH BASE + 0 * CH_SI ZE + 0x0000)

S1_MR equ (CH BASE + 1 * CH_SIZE + 0x0000)

Alexander Shabarshin
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S2_MR equ (CH_BASE + 2 CH_SI ZE
S3_MR equ (CH BASE + 3 * CH_SIZE
channel Sn_CR registers
SO0_CR equ (CH BASE + 0 CH_SI ZE
S1_CR equ (CH BASE + 1 * CH SIZE
S2_CR equ (CH BASE + 2 * CH SIZE
S3_CR equ (CH BASE + 3 * CH SIZE
; channel interrupt registers
SO_IR equ (CH BASE + 0 * CH_SI ZE
S1 IR equ (CH BASE + 1 CH_SI ZE
S2 IR equ (CH BASE + 2 CH_SI ZE
S3_IR equ (CH_BASE + 3 CH_SI ZE
channel status registers
S0_SR equ (CH BASE + 0 CH_SI ZE
S1_SR equ (CH BASE + 1 CH_SI ZE
S2_SR equ (CH BASE + 2 * CH Sl ZE
S3_SR equ (CH BASE + 3 * CH Sl ZE
; source port registers
S0_PORTO equ (CH BASE + 0 * CH_SIZE
S1_PORTO equ (CH BASE + 1 * CH SIZE
S2_PORTO equ (CH_BASE + 2 CH_SI ZE
S3_PORTO equ (CH BASE + 3 * CH S| ZE
Peer MAC registers
SO0_DHARO equ (CH BASE + 0 CH_SI ZE
S1_DHARO equ (CH BASE + 1 CH_SI ZE
S2_DHARD equ (CH BASE + 2 * CH S| ZE
S3_DHARO equ (CH BASE + 3 * CH_SIZE
; Peer IP registers
S0_DI PRO equ (CH BASE + 0 * CH S| ZE
S1_DI PRO equ (CH BASE + 1 * CH SIZE
S2_DI PRO equ (CH BASE + 2 * CH SIZE
S3_Dl PRO equ (CH BASE + 3 * CH_SIZE
; Peer port registers
SO0_DPORTO equ (CH BASE + 0O CH_SI ZE
S1_DPORTO equ (CH BASE + 1 CH_SI ZE
S2_DPORTO equ (CH_BASE + 2 CH_SI ZE
S3_DPORTO equ (CH BASE + 3 * CH_SIZE
; Maxi num Segnent Size(Sn_MSSR0O) registers
SO0_MSSRO equ (CH BASE + 0 * CH SIZE +
S1_MSSRL equ (CH BASE + 1 * CH SIZE +
S2_MBSR2 equ (CH BASE + 2 * CH SIZE +
S3_MBSR3 equ (CH BASE + 3 * CH SIZE +

; Protocol of IP Header field registers in |P raw node

0x0000)
0x0000)

0x0001)
0x0001)
0x0001)
0x0001)

0x0002)
0x0002)
0x0002)
0x0002)

0x0003)
0x0003)
0x0003)
0x0003)

0x0004)
0x0004)
0x0004)
0x0004)

0x0006)
0x0006)
0x0006)
0x0006)

0x0000)
0x0000)
0x0000)
0x0000)

0x0010)
0x0010)
0x0010)
0x0010)

0x0012)
0x0012)
0x0012)
0x0012)

Alexander Shabarshin



Remote digital 1/0 board

S0_PROTO
S1_PROTO
S2_PROTO
S3_PROTO

equ (CH_BASE
equ (CH_BASE
equ (CH_BASE
equ (CH_BASE

+

+

+

+

0
1
2

3

*

*

*

*

CH_SI ZE
CH_SI ZE
CH_SI ZE
CH_SI ZE

; | P Type of Service(TOS) Registers

equ (CH BASE + 0 * CH Sl ZE
equ (CH BASE + 1 *
equ (CH BASE + 2 *
equ (CH BASE + 3 *
; IP Tine to live(TTL) Registers

S0_TOS
S1_TOS
s2_Tos
S3_Tos

SO_TTL
S1_TTL
S2_TTL
S3_TTL

equ (CH_BASE
equ (CH_BASE
equ (CH_BASE
equ (CH_BASE

; Transmit free menory size

S0_TX_FSRO
S1_TX_FSRO
S2_TX_FSRO
S3_TX_FSRO

; Transmit menory read pointer

S0_TX_RDO
S1_TX_RDO
S2_TX_RDO
S3_TX_RDO

equ (CH_BASE
equ (CH_BASE
equ (CH_BASE
equ (CH_BASE

equ (CH_BASE
equ (CH_BASE
equ (CH_BASE
equ (CH_BASE

+

+

+

+

0
1
2
3

*

*

*

*

CH_SI ZE
CH S| ZE
CH_SI ZE

CH_SI ZE
CH_SI ZE
CH_SI ZE
CH_SI ZE

registers

+0*

+1 %

+ 2%

+3*

+

+

+

+

CH_SI ZE
CH_SI ZE
CH_SI ZE
CH_SI ZE

registers

0 * CH. SIZE

1
2
3

; Transmit nenory wite pointer
equ (CH BASE + 0O
equ (CH BASE + 1
equ (CH_BASE + 2
equ (CH_BASE + 3

S0_TX_WRO
S1_TX_ VRO
S2_TX_VRO
S3_TX_WRO

; Received data size registers

S0_RX_RSRO
S1_RX_RSRO
S2_RX_RSRO
S3_RX_RSRO

equ (CH_BASE
equ (CH_BASE
equ (CH_BASE
equ (CH_BASE

+

+

+

+

0
1
2
3

; Read point of Receive nenory

SO_RX_RDO
S1_RX_RDO
S2_RX_RDO
S3_RX_RDO

Wite point of Receive nmenory

S0_RX_VRO
S1_RX_VRO
S2_RX_VRO

equ (CH_BASE
equ (CH_BASE
equ (CH_BASE
equ (CH_BASE

+

+

+

+

0
1
2

3

equ (CH BASE + 0O
equ (CH BASE + 1
equ (CH_BASE + 2

*

*

*

CH S| ZE
CH_SI ZE
CH_SI ZE

registers

*

*

*

*

*

*

*

*

*

*

*

*

*

*

CH_SI ZE
CH_SI ZE
CH_SI ZE
CH_SI ZE

CH_SI ZE
CH_SI ZE
CH_SI ZE
CH_SI ZE

CH_SI ZE
CH_SI ZE
CH_SI ZE

CH_SI ZE

CH_SI ZE
CH_SI ZE
CH S| ZE

0x0014)
0x0014)
0x0014)
0x0014)

0x0015)
0x0015)
0x0015)
0x0015)

0x0016)
0x0016)
0x0016)
0x0016)

0x0020)
0x0020)
0x0020)
0x0020)

0x0022)
0x0022)
0x0022)
0x0022)

0x0024)
0x0024)
0x0024)
0x0024)

0x0026)
0x0026)
0x0026)
0x0026)

0x0028)
0x0028)
0x0028)
0x0028)

0x002A)
0x002A)
0x002A)
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S3_RX_WR0 equ (CH BASE + 3 * CH_SI ZE + 0x002A)

MODE regi ster val ues

MR_RST equ 0x80 ; reset

MR_PB equ 0x10 ; ping bl ock

MR_PPPCE equ 0x08 ; enabl e pppoe

MR_LB equ 0x04 ; little or big endian selector in indirect node
MR_Al equ 0x02 ; auto-increment in indirect node

MR_| ND equ 0x01 ; enabl e indirect node

; IR register val ues

| R_CONFLI CT equ 0x80 ; check ip confict

I R_UNREACH equ 0x40 ; get the destination unreachabl e nmessage in UDP sendi ng
| R_PPPoE equ 0x20 ; get the PPPoE cl ose nmessage

| R_SOCKO equ 0x01 ; check socket O interrupt

| R_SOCK1 equ 0x02 ; check socket 1 interrupt

I R_SOCK2 equ 0x04 ; check socket 2 interrupt

I R_SOCK3 equ 0x08 ; check socket 3 interrupt

7 Sn_MR val ues

Sn_MR_CLCSE equ 0x00 ; unused socket

Sn_MR _TCP equ 0x01 ; TCP

Sn_MR_UDP equ 0x02 ; UDP

Sn_MR_| PRAW equ 0x03 ; | P LAYER RAW SOCK
Sn_MR_MACRAW equ 0x04 ; MAC LAYER RAW SOCK
Sn_MR_PPPCE equ 0x05 ; PPPoE

Sn_MR_ND equ 0x20 ; No Del ayed Ack(TCP) flag
Sn_MR_MULTI equ 0x80 ; support multicating

; Sn_CR val ues

Sn_CR_OPEN equ O0x01 ; initialize or open socket

Sn_CR LISTEN equ 0x02 ; wait connection request in tcp node(Server node)
Sn_CR _CONNECT equ 0x04 ; send connection request in tcp node(dient node)
Sn_CR DI SCON equ 0x08 ; send closing regeuset in tcp node

Sn_CR _CLCSE equ 0x10 ; cl ose socket

Sn_CR_SEND equ 0x20 ; updata txbuf pointer, send data

Sn_CR _SEND MAC equ 0x21 ; send data with MAC address, so without ARP process
Sn_CR_SEND_KEEP equ 0x22 ; send keep alive message

Sn_CR_RECV equ 0x40 ; update rxbuf pointer, recv data

; Sn_I R val ues
Sn_IR_ SEND OK equ 0x10 ; conpl ete sendi ng
Sn_IR_TIMEQUT equ 0x08 ; assert tinmeout
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Sn_| R_RECV equ 0x04 ; receiving data
Sn_I R DISCON equ 0x02 ; closed socket
Sn_I R_CON equ 0x01 ; established connection

; Sn_SR val ues

SOCK_CLCOSED equ 0x00 ; cl osed

SOCK_INIT equ 0x13 ; init state

SOCK_LI STEN equ 0x14 ; listen state
SOCK_SYNSENT  equ 0x15 ; connection state
SOCK_SYNRECV  equ 0x16 ; connection state
SOCK_ESTABLI SHED equ 0x17 ; success to connect
SOCK_FIN_ WAIT equ 0x18 ; closing state
SOCK_CLOSING equ Ox1A ; closing state
SOCK_TIME_WAI T equ Ox1B ; closing state

SOCK_CLOSE_ WAI' T equ 0x1C ; closing state
SOCK_LAST_ACK equ 0x1D ; closing state
SOCK_UDP equ 0x22 ; udp socket

SOCK_| PRAW equ 0x32 ; ip raw node socket
SOCK_MACRAW equ 0x42 ; mac raw node socket

SOCK_PPPCE equ Ox5F ; pppoe socket

;1 P PROTOCCL

| PPROTO_I P equ O ; Dumy for IP

| PPROTO_| QWP equ 1 ; Control nessage protocol

| PPROTO_| GW equ 2 ; Internet group nanagenent protocol
| PPROTO_GGP equ 3 ; Gateway”2 (deprecated)

| PPROTO_TCP equ 6 ; TCP

| PPROTO_PUP equ 12 ;. PUP

| PPROTO_UDP equ 17 ; UDP

| PPROTO_| DP equ 22 ; XNS idp

| PPROTO_ND equ 77 ; UNOFFI Cl AL net di sk protocol

| PPROTO_RAW equ 255 ; Raw | P packet
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npcl7v10.jed

NPC17V10. JED

Address decoder for NPC-17 v1.0

December 2007
PROQJECT NUMBER 001098

GAL16V8* QP20* QF2194* G0* FO*

NOTE |-PINS: 1: _WR 2: Al5 3: Al4 4:A13 5: Al2 6: A1l 7: A10 8: A9 9: A8 11: _RD *

Alexander Shabarshin

NOTE O PINS: 12: WR REG3 13: _CS_WN5 14: _CS _BUS2 15:_CS BUSL 16: _CS_RTC 17: _CS_NET 18:_CS ROM 19: _CS_RAM *

NOTE- AL5, W A14- - A13- - A12- - Al1- - ALO- - A9- - - A8, R*

NOTE- - 0000- 0000- 0000- 0000- 0000- 0000- 0000- 0000*

NOTE PIN 19: _CS RAM = | (! Al5 Al4 |A13) *

L0000 1011 0111 1011 1111 1111 1111 1111 1111*

NOTE PIN 18: _CS ROM = | (1A15 | Al4 1AL3 + | Al5 Al4 Al3) *
L0256 1011 1011 1011 1111 1111 1111 1111 1111*

L0288 1011 0111 0111 1111 1111 1111 1111 1111*

NOTE PIN 17: _CS NET = | (Al5 IAl4 IA13 | _WR + Al5 | Al4 IA13 | _RD + Al5 Al4 | _WR + Al5 Al4 | _RD)

L0512 0110 1011 1011 1111 1111 1111 1111 1111*
L0544 0111 1011 1011 1111 1111 1111 1111 1110*

L0576 0110 0111 1111 1111 1111 1111 1111 1111*

L0608 0111 0111 1111 1111 1111 1111 1111 1110*

NOTE PIN 16: _CS RTC = | (! Al5 | Al4 Al3 A12 | A1l | A10 | A9 IA8) *
L0768 1011 1011 0111 0111 1011 1011 1011 1011*

NOTE PIN 15: _CS BUSL = | (!Al5 | Al4 AL3 Al2 All ! A0 ! A9) *
L1024 1011 1011 0111 0111 0111 1011 1011 1111*

NOTE PIN 14: _CS BUS2 = | (!Al5 ! Al4 Al3 Al2 All ! Al0 A9) *
L1280 1011 1011 0111 0111 0111 1011 0111 1111*

NOTE PIN 13: _CS WN5 = | (A15 | Al4 A13) *

L1536 0111 1011 0111 1111 1111 1111 1111 1111*

NOTE PIN 12: WR REG3 = (!Al5 ! Al4 Al3 Al2 | All ALO A9 A8 | WR) *
L1792 1010 1011 0111 0111 1011 0111 0111 0111*

NOTE XOR CONFI GURATI ON:  *

L2048 00000001*

NOTE S| GNATURE: *

L2056 01001110 01010000 01000011 00110001*

L2088 00110111 01110110 00110001 00110000*

NOTE ACL CONFI GURATI ON: *

L2120 00000000*

NOTE PRODUCT TERM DI SABLE: *

L2128 10000000 11000000 11110000 10000000 10000000 10000000 10000000 10000000*
NOTE GLOBAL CI NFI GURATI ON ( SYN, ACD): *

L2192 10*

C3000*

0000

*
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