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1. Introduction

This application note shows an example of how to use ST52x420 to communicate with an
EEPROM memory with an I°’C bus protocol. In this example, an M24C04 EEPROM (4K bit) is
taken into account, but the following considerations can be applied to applications with any kind of
M24CXX memory.

Two software routines are proposed, the Byte Write and the Random Address Read, for ST52x420
microcontroller configured in single master communication.

2. Communicating Protocol

The M24CXX is an EEPROM supporting the I°C protocol. The M24CXX can communicate with a
microcontroller, the master, only by a serial data I/O line (SDA) and a serial clock (SCL).

During each data transfer, the M24CXX samples the SDA bus signal on the rising edge of the clock
signal SCL. The SDA signal must be stable during the clock low to high transition and the data must
change only when the SCL line is low. Changes in the data line while the clock is high are interpreted
as START and STOP conditions.

START is identified by a high to low transition of the SDA line while the clock is stable in the high state.
A START condition must precede any data transfer command.

After the START, ST52x420 sends onto the SDA bus line 8 bits (MSB first): the first 7 bits to select the
device, the last (RW bit) to indicate if it is a read (RW high) or write (RW low) operation.

After sending each 8 bits data stream, the master releases the SDA bus; during the 9th clock pulse
period the receiver pulls the SDA bus low to acknowledge the receipt of the 8 bit data. A complete data
transfer is always terminated by a STOP, identified by a low to high transition of the SDA line while the
clock SCL is stable in the high state.

Figure 1 - | °C Bus Protocol
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3. Hardware Description

The connection scheme between ST52x420 and EEPROM is shown in Figure 2. Pin PB1 of ST52x420
is used to transfer data to and from the memory (SDA); pin PBO for data synchronization (SCL).

In this scheme M24C04 inputs EO, E1 and E2 are tied to Vss (Device Select Code is AOh), therefore,
being EO low, only 256 byte of memory, the low part, can be addressed. To address also the memory
high part (address 1xxxxxxxx), EO must be dynamically driven by using another I/O pin of ST52x420.

A maximum of four memories of the type M24C04 can be addressed by a microcontroller on the same
two wire buses, setting E1 and E2 inputs (00, 01, 10, 11): each device is identified by its Device Select
Code and will only respond to the correct selection.

Pin WC, used to protect the contents of the memory from inadvertent erase/write operations, is
unconnected, therefore_with this scheme, write_operations are always allowed. To allow enabling
WcC=V,) and disabling WC=V ) write operations, WC must be driven dynamically.

Figure 2 - ST52x420/EEPROM | °C Schematics
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3.1 Byte Write Mode

In WRITE mode, after the START condition, ST52x420 sends a Device Select Code with the RW bit set
to ‘0", as shown in Figure 3. The memory acknowledges the reception and waits for an address byte
from the master, to which it responds with an acknowledge. After the acknowledge, ST52x420 sends
the data byte to be written in the defined memory location. ST52x420 terminates the transfer by
generating a STOP condition.

Figure 3 - Byte Write Mode Sequence
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3.2 Random Address Read Mode

In order to read a byte from an address of the memory, ST52x420 performs a dummy write to load the
address, as shown in Figure 4. Then, without sending a STOP condition, ST52x420 sends another
START condition and sends the Device Select Code again, with the RW bit set to ‘1. After
acknowledgment, the memory provides onto the bus the contents of the addressed byte. The master is
not required to acknowledge the byte output and terminates the transfer with a STOP condition.

Figure 4 - Read Mode Sequence
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4., Software (I2C communication routines between ST52x420 and M24C04 EEPROM)

The software project for ST52x420 communicating with an EEPROM M24C04 is described in the
followings. Two routines are developed in assembler language to show how to perform operations of
writing and reading a page of memory (256 bytes). Please refer to Appendix 1 for writing operation and
Appendix 2 for reading operation assembler code.

4.1 Write Software Routine
Chip configuration and EPROM data store

In the first part of the assembler code, as you can see in Appendix 1, after the interrupt request vector
definition, the “data page addr value” instructions are performed. These instructions indicate to store
data value in the ST52x420 EPROM, in the address of the specified page, in order to write these data
into I'C EEPROM.

The configuration registers used for this program are:
REG_CONFO to enable TIMERL1 interrupt

REG_CONF1 to establish interrupt priority

REG_CONF8 and REG_CONF9 to configure the TIMER1
REG_CONF13 and REG_CONF14 to configure the PORTB

The Timerl peripheral has been configured in order to have a timer clock T=0.4us by setting the
prescaler value to 4 and supposing that the master clock frequency is equal to 10 Mhz. The choice to
load the counting from the timer_count register, where the user can write values ranging from 10 to 255
(80 in this example), allows to set the communication speed within the range [250KHz (fast mode),
9.8KHz (standard mode)].

Main program

After the initialization of the used register, the START condition is performed calling the subroutine
‘start_bit.

Then three byte are serially sent (calling ‘send_data’) onto SDA bus, respectively the Device Select
Code, the Address byte and the Data byte to be written into I°C memory address location: after each
byte is sent, ST52X420 waits for M24C04 acknowledgment; at each ACK receipt (reg30 is O after
‘read_ack’ subroutine) the variable ‘cont_ack’ (reg40), initially set to zero, is incremented of one unit.
When ‘cont_ack' reaches 3, a STOP condition (calling ‘stop_bit’ subroutine) is sent by ST52X420 to the
memory. If the signal ACK is not returned from the memory (reg30 not equal to zero) the program
provides to restart the communication protocol, jumping to the label ‘init’.

In order to write 256 bytes into the memory, the reg10 (address counter) is incremented of one unit after
each ‘byte write’ operation and only when the whole 256 bytes have moved to the EEPROM the
program terminates with a ‘halt’ instruction, that stops the clock master so that the CPU and the
peripherals are turned-off.
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‘Start_bit’ subroutine

This subroutine performs the START condition: at first, the SDA line is pulled in high state through
sending the reg21=2=00000010b into port B; then the SCL line is pulled high by setting pin PB1 high
sending reg21=3=00000011b; finally SDA is put low, and then also SCL, to complete the START bit
communication, as required from the protocol (Figure 1).

Time delays among transitions between each block in the ‘start_bit routine are managed thanks to the
timerl peripheral. In fact each transition on the port B is performed after a ‘waiti’ instruction, that allows
to synchronize the signal into port B with the interrupt generated on the falling edge of the Timerl out
signal.

‘Send_data’ subroutine
This routine has been planned for sending serially the 8 bits of a byte.

In the first part of the routine, to decide whether the Divice Select Code byte (160 in this case), or the
address byte or the data byte must be sent, the variable ‘cont_ack’ is used.

If the byte to be sent is the data byte, an operation of reading from the EPROM of ST52X420 is
performed, through the instruction ‘ldre (19) (10)’, that loads in the register of RAM pointed by reg19
(that is reg20) the content of the address of memory pointed by reg10 (that is 256*page+reg10).

To send each byte, stored in reg50, bit by bit, a cycle scanned by reg23 (decremented from 8 to 1) is
performed. At each step of the cycle, one data bit is sent onto SDA bus (Idpr 1 21’) and the clock pulse
on SCL line is performed.

To determine if the bit to send is ‘0’ or ‘1’, a simple operation of shift on the reg50 (‘asl 50°) is done.

‘Read_ack’ subroutine

The routine ‘read _ack’ is called by the main program after the routine ‘send data’ to check if the data
sent is correctly received by the EEPROM; if so, the variable ‘ack’ (reg30) is ‘zero’ and the procedure
can continue, otherwise, if reg30 is ‘two’, an error has occurred and the communication is restarted.

‘Stop_bit" subroutine

A data transfer is always terminated by a STOP condition, that is identified by a low to high transition of
SDA line while the clock SCL is stable in the high state. This condition is performed calling ‘stop_bit
subroutine.

4.2 Read Software Routine
Main program

After the initialization of the used register, the START condition is performed calling the subroutine
‘start_bit.

Three bytes are then sent serially onto SDA bus (see also ‘send data’ subroutine). A cycle variable
‘cont_ack’ (reg40) is used to discriminate which byte is going to be sent: the Device Select Code (160) if
reg40 is ‘0’, the address byte (regl10) if it is ‘1", the Device Select Code again with the RW bit set to ‘1’
(i.e. A byte corresponding to 161), after a new START condition, if reg40 is ‘2'. If reg40 is ‘3’, the data is
read (with ‘read_data’ subroutine) and the STOP condition is executed.

Note that, if the signal ACK is not returned from the memory (reg30 not equal to zero) the program
provides to restart the communication protocol, jumping to the label ‘init’.

In order to read from the memory 256 bytes the reg10 (address counter) is incremented of one unit after
each read operation and only when the whole 256 bytes have read from the EEPROM the program
terminates with a ‘halt’ instruction, that stops the clock master so that the CPU and the peripherals are
turned-off.
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‘Read_data’ subroutine

This subroutine is designated to read the data from the memory; the data is composed of eight bits,
then, in order to read it, a cycle scanned by a counter initially set to ‘8’ (reg23) is realized.

To convert the serial data to parallel format, is necessary to associate to every bit the relative weight,
that is given by 2°*”: to calculate the weight, the cycle ‘power_of two' is performed. At the end of this
cycle, the register 31 of the RAM will contain O if the read bit was ‘0’ or a value among 128, 64, 32, 16,
8, 4, 2, 1 if the bit was ‘1’; adding to reg20 reg31 at every cycle, the value of the read data is finally
contained in reg20.

‘Send_ack’ subroutine

In accordance with the I°C communicating protocol, at the end of the data byte receipt, ST52X420
puts the pin PBO (SCL line) high, before sending the stop condition.

3
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Appendix 1

skkkkkkkkkkkhkkkk kkkkkkhkkkk kkkkhhhkhk kkkkhkhkhkk kkkkkkkkhkk kkkkx
1

; PURPOSE:

. DATE:

I’C communication

12/1/2000

shkkk kkkkhkkhkkkk kkkkhkhkhhhk AhAAhrrkhk khhhhhhhhhhx khkrkkhhkhkrk khhhhrdhrrx kxkkxkx

; This program writes from the address 0 to the address 255 of
; an 12C the bytes contained to the page 2 of the EPROM of ST52X420

- * * * * * *
'**** kkkkkkkkkk kkkk **********Interrupt Vector*** kkkkhkk kkkkkkkkkkhk kkkkk

irg 2 TIM1

shkkk khhhhAAhkkkk kkkkhkhkhkhhk khAAhrhrkhk khhhhhhhhhdk Ahhrrkkhkhhk khhhhhhhhrx kxkxxxkx

:data to store in the EPROM

data
data
data
data
data
data

data
data
data
data
data
data
data

NNDNDNDNDN

N NDNDNDNDN

2

a b~ wNPEFE O

249
250
251
252
253
254
255

255
254
253
252
251
250

P N WS~ OO

0

skkkkkkkkkkkkkkk kkkkkkkkkhk kkkkhhkhhk khkkhhkhhhkk kkkkhkhhkk kkkkhkkkhkkk kkkkkkkk
1

;****************** Perlpherals and Chlp Conflguratlons kkkkkkkkkkkkhkkk kkkk

6/22

Idrc
Idcr

Idrc
Idcr

Idrc
Idcr
Idrc

0
0

00001000b
0

00011110b
0

01000000b
0
00100010b

; interrupt mask configuration

; TM1 not masked, TMO, TM2, ADC, EXT
masked

; interrupt priority configuration

; from the lowest: ADC, TMO, TM2, TM1

; PWM-Timer 1 configuration
; Timer mode, int. on TM1Ouit falling edge
; PWM-Timer 1 configuration

3
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shkkk kkkkkkkkkkk kkkkkkkhhk khhhhikx

shkkk kkkkkkkkkkk kkkkkkhhhk khkkkkx

Idcr 9
Idrc 0
Idcr 13
Idrc 0
Idcr 14
Idrc 0
Idpr 5

0
00000010b

0
00000000b

0

80
0

; TM1Out square wave, PRESC1=4
; Port B direction configuration

; PB1 input, the whole other pins in output
;Port B mode configuration

: PB7-PBO digital 1/0

; reg0=80

; TIMER_COUNT1=80

en d co I’]fl g u ration*********** *hkkkkkkkk kk

ma| n p rog ram***************** *khkkkkhkkkkx

;TM1 manages the communication speed
;PBOSCL PB1SDA
;regl0=address
;reg20=data
;reg30=ack
;reg40=cont_ack
;reg50=byte to send

shkkk kkkkkkhkhkkkk kkkkkkkhhk khAAhrrkkk khkhhhhhhhhk khhrrkrrrk khhhhhhhhhdx khkxx
’

Start:

init;

send:

3

Idrc 10
Idrc 19
Idrc 21
Idrc 22
Idrc 40
call start_bit

call send_data

call read_ack

and 30
jpnz init

inc 40
Idrc 41
sub 41
jpnz send
inc 10

20

30

40

shkkk kkkkkkkkkkk kkkkkkhhhk **Varl ab Iesd efl n Itl 0 n***************** *khkkkkkk

;address=0

;reg19=20 (this instruction maids for the indirect
;addressing of reg20 through reg19)

;register of support to send data into Port B

; register used to set bitl of Port B

; init cont_ack

; START condition routine

; send byte into SDA bus
; read ACK (result is stored in reg30)

; if ack=0 the procedure goes on, else restarts

; increments cont_ack

; after three acknowledge the data transfer is
; terminated and a STOP condition is performed

; call stop_hit

; STOP condition routine
; increments address
; If before this operation reg10<255 flag C is

7122
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; cleared and then new write operation is performed.
; Else, if reg10=255, this operation causes an
; overflow (flag C is setted) and the program

jpnc init : finishes.

halt ; clock master is stopped

- * * * 1 * * *
'**** kkkkkkkkkk kkkk **********end main program******* kkkkkkkkkkkk kkkkkkk

skkkkkkkkkkkkhkk kkkhkkkkhkhkk kkhkkkkkk 1 1 khkkkkkkkkkhkkkhkhkk kkhkkkkkkhkk*x
; start_bitroutine

;this routine performs the start of the communicating protocol

start_bit:
Idrc 0 00000000b ; Port B direction configuration
Idcr 13 0 ; PB6-PBO output
Idrc 0 01000101b ; PWM-Timer 1 configuration
Idcr 8 0 ; Timer set and start
waiti ; waits for Timerl interrupt

skkkk kkkkkkkkkkk kkkkkkkkhk *******S DAh | g h************ *kkkkkkkhkhkhk khkkhkkkkkx
1

add 21 22 ; reg21=2
Idpr 1 21 ; send reg21 into Port B

skkkk kkkkkkkkkkk kkkkkkkkhk kkkkkhkkhk kkkkkhkkhkhkk kkkkkkhhkk kkkkhkkkhkkk kkkkkkkhkkkx
1

waiti ; waits for Timerl interrupt

shkkk kkkkkkkhkkkk kkkkkkkhhk khkhhhhrkkx SC m Ig h**************** kkkkkkhkhkkkk kkkk

inc 21 ; reg21=3
Idpr 1 21 ; send reg21 into Port B

skkkkkkkkkkkkkhk kkkkkkkkkhk kkkkkhkkkhk kkkkkhkhhkk kkkkkhkhkhkk kkkkhkkkhhkk kkkkkkkhkkk*
1

waiti ; waits for Timerl interrupt

shkkk kkkkkkkhkkkk kkkkkkkhhk hhkhhhhrkkx ***S DAIOW******** *kkkkkkkhhk khkkkkkkkkk kkk

sub 21 22 ; reg21=1
Idpr 1 21 ; send reg21 into Port B

skkkk kkkkkkkkkkk kkkkkkkkkhk kkkkkhkkhk kkkkkhkhhkk kkkkhkhkhkk kkkkhkkkhhkk kkkkkhkhkkkx *kx
1

waiti ; waits for Timerl interrupt

shkkk kkkkkkkkkkk kkkkhkkhhhk **SC L IOW******** kkkkkkhkhhk kkkkkkkkkk khkhhhhhhhrx xxkx

dec 21 ; reg21=0
Idpr 1 21 ; send reg21 into Port B

skkkk khhhAAAhkkkk khkkhkhhhhk AAAAhrrkkhk khhhhhhhhhrhx khkrkkhkhkhrk khhhhhhrhrx kxkkkrhikx
’

3
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waiti

Idrc
Idcr

Idrc
Idcr
ret

13

; waits for Timerl interrupt

01000000b ; PWM-Timer 1 configuration

0 ; Timer reset

00000010b ; Port B direction configuration

0 ; PB1 input, the whole other pins in output

; return from subroutine

shkkkk hkkhhkhkhkhkk kkkkhkhkhhhhk AhhAAdkhrk khkhhhhhhhk khkkkkhkkhrk khhhhhhhrx xxkkkrhikx

send_data:

endO:

3

Idrc
Idcr

Idrc
sub

jpnz

Idrc
ip

Idrc
sub

jpnz

Idrr

pgset

0
13

50
end

50
end0

2

Idre (19) (10)

Idrr

50

shkkkk kkkkkkkkkk kkkkkkkhhkhk ********Send d atal’OUtl ne******************** **

00000000b ; Port B direction configuration
0 ; PB6-PBO output

skkkkk kkkkkhkkhkk khkkkkhkhhhk kkkkhkhkhik kkkkkkhkkkkkkkkhkkkkkhk kkkk
byte to send

0 ; if cont_ack==0 then
40
160 ; byte_to_send=160 (Device Select Code)
0
; else
1 ; if cont_ack==1 then
40
10 ; byte_to_send=address
; else

; sets the current EPROM page

; this instruction loads into RAM location, whose

; address is contained in reg19 (that is into reg20)

; the contents of the EPROM location to the
; address (256*pag_number+reg10)
20 ; byte_to_send=data
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shkkkkkkk kkkkkkkkkhk hhhhhhhhhk khkkhkhhhhhhk khhhhhhrrk khkhhhhhhhk khxrkkkkxkx
1

shkkkhkkk kkkkkkkkhhk hhkhhhhhhhkk khkhhhhhhhhk Ahhrkkkhrk khhhhhhhhx kxkkkkhiik
1

Idrc 23 8 ; init counter bit

bit:

skkkkkkkk khkkkkhkkhkk khkkhhkkkk kg kkkkkkhkkhkkhhkhkhkhkhk kkk
; bitto send

Idrc 21 0 ; bit=0

asl 50 ; shift left byte_to _send

jpnc 12 ; C is set if MSB was high

add 21 22 ; if Cis set bit=1 (PB1=1)
12:

Idpr 1 21 ; send bit of data into Port B

skkkkkkkk kkkkkkkkhkk kkkkkhkkkkk kkkkkhkkhkkk kkkkkhkhkkk kkkkhkkkkkk kkkkk
1

vhkkkkkkkk kkkkkkhkkkhkkhk kkkkk *khkkkkkhkkhkkhkhk kkkkkhkhkhk hkkkkkk
; SCLpulse

Idrc 0 01000101b ; PWM-Timer 1 configuration
Idcr 8 0 ; Timer set and start
waiti ; waits for Timerl interrupt
inc 21
[dpr 1 21 ; SCL high
waiti ; waits for Timerl interrupt
dec 21
Idpr 1 21 ; SCL low
waiti ; waits for Timerl interrupt
Idrc 0 01000000b ; PWM-Timer 1 configuration
Idcr 8 0 ; Timer reset

skkkkkkkk kkkkhkhkkkhk kkkkhkhkkhhk kkkkhkhkkhhkhk kkhkkkkhkhkk kkkkkkkhkhkk kkhkkkkk
Idrc 21 0 ; resets reg21
dec 23 ; decrements counter bit
jpnz bit ; jumps to label ‘bit’ if the data transfer is

; incomplete, goes out after 8 bits sent

shkkkhkkk kkkkkkkkkkhk hhhhhhhhhk khkkhkhkhkhhhk khkhhhrixx
1

Idrc 0 00000010b ; Port B direction configuration
Idcr 13 0 ; PB1 input, the whole other pins in output

3
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ret ; return from subroutine

shkkk kkkkkkkkkkk kkkkkkhkhhk khhhhhrkhk khhkhhhhhhhhk khkrkkkkix ok
’

. 1 *
'**** *******read_ack rOUtI n e*********** dkkkkkkkkkk kkkkkkk

read_ack:
Idrc 0 01000101b ; PWM-Timer 1 configuration
Idcr 8 0 ; Timer set and start
waiti ; waits for Timerl interrupt

skkkkkkkkkkkkkkk kkkkkkkkhk khkkkhhkhk kkkkkhhkhkk *****SC Lh Ig h Kkkkkkhkkk kkkkkhkkkk kkkkkkkhkhk kkkkkkkkhhkk kkkkkhkkkkk kkkk
1

inc 21 ; reg21=1
Idpr 1 21 ; send reg21 into Port B

shkkk khhhhAAkkkk kkkkhkhkhkhhk AAAAAAAkhk khhhhhhhhhdx Ahhrkkhhkhrk khhhhhhdhdx khkhhkhkhhhhkd khhhhhrrik khkhhhhhhhhk khhrrkkxxx khkhhhk
’

waiti ; waits for Timerl interrupt
Idri 30 10 ; read port B
and 30 22 ; (XXXXXXBX)b AND (00000010)b=(000000B)b

skkkkkkkkkkkhkkhk kkkkkkkkhk khkkkhhkhk kkkkkhhkhkx *****SC UOW kkkkkkkkkkkkkkkk kkkkkkhhkkkkhk kkkkkkkkkk kkkkkkkkkkk kkkkkkkk
1

dec 21 ; reg21=0
Idpr 1 21 ; send reg21 into Port B

shkkk kkkkkkhkhkkkk kkkkhkkhkhhk AAAAhkhkhk khhhhhhhhrhx khkrkkhkhkhkrk khhhhhhhhx kkkhkkhhhhhkd khhhhhxrxxx
’

waiti ; waits for Timerl interrupt
Idrc 0 01000000b ; PWM-Timer 1 configuration
Idcr 8 0 ; Timer reset
Idrc 21 0 ; resets reg21

ret ; return from subroutine

shkkk kkhhhkkkkkk khkkhkhkhhhk AAAAhrrkhk khhhhhhhhrhx khkkkhkhkhrk khhhhhdrhx khkhhkhhhhhd khhdhhrrrk khhhhhhhhhdk khkrxkkhkrk khhhix
’

skkkk kkkkkkkkkhk kkkkkkkkhk kkkkhkhkkik ****Stop blt I’OUtI ne************ Kkkkkkkkkkkk kkkkkkkhhkk kkkkkkkhhkkk kkkkkkkkkk kkkk
1 —

stop_bit:
Idrc 0 00000000b ; Port B direction configuration
Idcr 13 0 ; PB6-PBO output
Idrc 0 01000101b ; PWM-Timer 1 configuration
Idcr 8 0 ; Timer set and start

11/22
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waiti ; waits for Timerl interrupt

*kkkkkkkkkk S DA IOW************ kkkkkkkkkk kkkkhkhkkkkkhk kkkkhkkkhkhkhk kkkkkhkhkhkkk kkhkkkkkhkkkk kkkkkhkkkkk kkkkx
Idrc 21 0 ; reg21=0
Idpr 1 21 ; send reg21 into Port B

R KKK KRKRKk hhhhhhhhhhdk Ahkkkhhkhkd khhhhhrrhx khkhhhhhhhd Ahhrrhhrrk khhhhhhhhdx kxkkhkhkhhhhkd khhhhhrrix k%
’

waiti ; waits for Timerl interrupt

K*kkkkkkhkkkk SC L h | g h************* kkkkkkkkkk kkkkkkkhkkk kkkkhkkkhkkk kkkkkkkkkk kkkkkkhkkkk kkkkkkhkkkhk *kx

inc 21 ;reg21=1
Idpr 1 21 ; send reg21 into Port B

kkkkkkkkkkhk kkkkkkkhkhkk kkhkkkhhkhkk kkhkkkhkhkkk kkhkkkhkhkkhkk kkkkkhkkkhk kkkkhkhkkhkhkhk kkhkhkkkkkhkhkk kkkkkkkkhkk kk
waiti ; waits for Timerl interrupt

skkkkkkkkkkk S DA h |g h*************** kkkkkkkhkhhk kkkkdmrkkkkkkhhkhk khhhhhhhhk khkkhhhhhk khhhkkkkkkx kxxkkxkx
add 21 22 ; reg21=3
Idpr 1 21 ; send reg21 into Port B

skkkkkkkkkkk kkkkkkkkkkk kkkkkkkhkk kkkkkkhhkk kkkkkihkkhkkk kkkkkkkkkhkk kkkkkkkkhkk kkkkkhkkkkkk kkkkhkkkkk
1

waiti ; waits for Timerl interrupt

sk kkkkkkkkkk SC L IOW***** kkkkkkkkhkk kkhkkhkhkhkhk kkkMhkhhkhhkhkhhk khhkhhkkhhkhhk khkkhhkhhkhhk khkkhhkhhhhhk khkhkkhxx
dec 21 ; reg21=2
Idpr 1 2 ; send reg21 into Port B

skkkkkkkkkkk kkkkkkkkhkk kkkkkkhkhkk kkkkkkhhkk kkkkkihkkhkkk kkkkkkkkkhkk kkkkkkkkhkk kkkkkhkkkkkk kkkkhkkkkk
1

waiti ; waits for Timerl interrupt

Idrc 0 01000000b ; PWM-Timer 1 configuration

Idcr 8 0 ; Timer reset

Idrc 21 0 ; resets reg21

Idrc 0 00000010b ; Port B direction configuration

Idcr 13 0 ; PB1 input, the whole other pins in output

sk kkkkkkkkkhk kkkkkkkhkhkk kkkkkkhkhkkk kkhkkkkhkhkkk kkk 1 kkkkkkkkkhkkkk kkkkkkhkhkkk kkkkkkhkkkkk kkkkhkkkhkhk kkkkkkkkx
: INTSSubroutines

TIM1:
reti ; return from interrupt

R ERKRKAAKRKKRRK) hhhhhhhhhhdk Ahkkkhhhkhk dhhhhhrrhkx khkhkhhkhhhhhd FhAAAArrhk khkhhhhhhd Ahrrkkkhhhk khhhhhhhhhk khkkkhhhkhrkd khhhhhhrrx x
’

3
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Appendix 2

sk kkkkkkkkkk kkkkkkkhkkk kkkkkkkhkk kkkhkkkhkkkhk kkkkkkhkkkhk kkkkkhhkkk kkkkkkkkkhkk %
1

: PURPOSE: I’C communication

. DATE: 12/1/2000

sk kRAARKRKhKk hhhhhhhhhrk khkkkhkhkhhk khAhhrrrhdk khkkhhhhhk khrrkkhkhrk khhhhhhhhrx %
’

;this program reads from an 12C the byte from the address 0 to the address 255
;*********** kkkkkkkkhkkk kkkkkk | nte rru pt VeCtO rs *kkkkkkkkkhkkkk kkkkkhkhkkkk kkxk

irg 2 TIM1

skkkkkkkkkkk kkkkkkkkkkk kkkkkkhhkk kkkkhkkhhkkkhk kkkkkkhkkkhk kkkkkhhkhk kkkkkkkkkhkx
1

sk kkkkkkk Perlphera|S and Chlp COHfIgUfathﬂS *kkkkkkhk kkkkkkkkkk khhhhhikxx

Idrc 0 00001000b ; interrupt mask configuration

Idcr 0 0 ; TM1 not masked, TM2, TMO, ADC, EXT masked
Idrc 0 00011110b ; interrupt priority configuration

Idcr 1 0 ; from the lowest: ADC,TM0,TM2,TM1

Idrc 0 00000000b ; Port A configuration

Idcr 4 0 ; PA7-PAO output

Idrc 0 01000000b ; PWM-Timer 1 configuration

Idcr 8 0 ; Timer mode, int. on TM1Out falling edge

Idrc 0 00100010b ; PWM-Timer 1 configuration

Idcr 9 0 ; TM1Out square wave, PRESC1=4

Idrc 0 00001000b ; Port A mode configuration

Idcr 12 0 ; Port A 8 bits, pin22-PA3, pin23-PA2, pin24-PA1l
Idrc 0 00000010b ; Port B direction configuration

Idcr 13 0 ; PB1 input, the whole other pins in output

Idrc 0 00000000b ; Port B mode configuration

Idcr 14 0 ; PB7-PBO digital I/0

Idrc 0 80 ; reg0=80

Idpr 5 0 ; TIMER_COUNT1=80

sk kkkkkkkkkk kkkkkkkkhkkk kkkkkkkhkk hkkkhhkhhkkkhk kkkkkkhhkhkhk khkkkhhhhk kkkkhkkhkhhkk kkkkkhkkkhkk kkkkkhkkkkkk kkkkkkhkkk kkkkkkkhkkk*
1
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sk kkkkkkkkkkk khkk kkkkkkkkkkhhhhk khkhhhkkikkikx *mal n prog ram*********************** kkkkkkkkkk kkkkkkkkhkkk kkkkkkkkkk kk
1

sk kkkkkkhkkkk khkkkkhhhkk khkkkhkhhhhhk khkhkhhkhhikk % 1 Nt Fhkkkkkkhkk khkhkhhhhk khkhhhhhhhk khkkhhhkhkk khkkhxk
; Variablegdefinition

;TM1 manages the communication speed
;PBOSCL PB1SDA

;regl0=address

;reg20=data

;reg30=ack

;reg40=cont_ack

;reg50=byte to send

sk kkkkkkkkkkk kkkkkkkkkk hkkhkkkhkkk kkkkkhhhkk kkkkkkhhkkk kkkkkhhkkhhk kkkkkhkkkk kkkkkhkkkhkk kkkkkhkkkkkk kkkkkkkhkkk kkkkkkkhkkkk
1

start:
Idrc 10 0 ; address=0
Idrc 21 0 ; register of support to send data into Port B
Idrc 22 2 ; register used to set bitl of Port B
init:
Idrc 40 0 ; init cont_ack
start:
call start_bit ; START condition routine
send:

call send_data
call read_ack

send byte into SDA bus
read ACK (result is stored in reg30)

and 30 30 ; if ack=0 the procedure goes on, else restarts
jpnz init

inc 40 ; increments cont_ack

Idrc 41 1 ; if cont_ack=1 then jumps to label ‘send’ in order
sub 41 40 ; to send another byte into SDA bus

jpz send

Idrc 41 2 ; if cont_ack=2 then jumps to label ‘start’'in order
sub 41 40 ; to perform another START condition

jpz start

call read_data read procedure
call send_ack send acknowledgment
call stop_bit ; STOP condition routine
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Idpr 0 20 ; send read data into port A

inc 10 ; increments address
; If before this operation reg10<255 flag C is
; cleared and then new read operation is performed.
; Else, if reg10=255, this operation causes an
; overflow (flag C is set) and the program
jpnc init ; finishes.

halt ; clock master is stopped

- * * 1 * * * * * kkk
'**** kk kkkkkkhkkkkk kkkkkhkkkkk ***********iend main program kkkkkkkkkkkkkkkkkkkkkkkhkkkkkkhkk kkkkkkkkkhk kkkkkkkkkk

shkkkkkk kkkkhhhhhhkk khkkkkkkkk khhhhhhiix ***Start bﬂ]’OUtl n e*********** khkkkkkkkhkk kkkkkkkkkk khhhhhhhhkx kkkkkhhhhhk *k
’ —

;this routine performs the start of the communicating protocol

start_bit:
Idrc 0 00000000b ; Port B direction configuration
Idcr 13 0 ; PB6-PBO output
Idrc 0 01000101b ; PWM-Timer 1 configuration
Idcr 8 0 ; Timer set and start
waiti ; waits for Timer1 interrupt

skkkkkkk kkkkkkkkkkk kkkkkkhhkk kkkkkkhhkkx ******S DAh | g h********** kkkkkkkkkk kkkkkkkhkkk kkkkhkkkkkk kkkkkkkkkk kkkkkkkhkkx
1

add 21 22 ; reg21=2
Idpr 1 21 ; send reg21 into Port B

shkkkkkk kkkkhhhhhhk AhAkkkkhhk khhhhhhhrdx khkhhkhhhhhd Fhhhhrdhhx khkhhhhhhhd khhrhhrrrk khhhhhhhhhx kxkkhkhkhkhhhkd khhhhhrrix kxkxkx
’

waiti ; waits for Timer1 interrupt

skkkkkkk ****SC L h | g h****************** kkkkkkkkkkdhkkhhk khkkkhhkhk kkkkkhhkhk khkkhhhkkhk kkkkkhkkhhk kkkkkhkkkhkk kkkkkkkx
1

inc 21 ; reg21=3
Idpr 1 21 ; send reg21 into Port B

shkkkkkk kkkkhhhhhhhk AhAkkkkhhk khhhhddhrd khkhhkhhhhhkd Fhhhhrdhrx khkhhhhhhhd khrdhhrrhk khhhhhhhhhx kxkkhkhkhkhhhkd khhhhhhrix kxkxkx
’

waiti ; waits for Timer1 interrupt

skkkkkkk ****S DA Iow******* kkkkkkkkkk kkkkkkkkhkk kkkkhkhkhkk kkkkkkhkkk kkkkhhkkkhhkkhk kkkkkkhhkk kkkkkkhhkkk kkkkkkkkkhkk kkkkx
1

sub 21 22 ; reg21=1
Idpr 1 21 ; send reg21 into Port B
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skkkkk kkkkkkkkkkk kkkkkkkkkhk kkkkkhkkhhk kkkkkhhkkhk kkkhhhhhhk kkkhhhhhhhk khkkhkhhhhk khkkkhhkhhk khkkhhkhhk kkkkhhkhhk kkkkkhkx
1

waiti ; waits for Timerl interrupt

skkkkk kkkkkkkkkkk kkkkhkkkhkhk kkkkhkhkkkkkhkhk kkkkkkkkkx *****-)SC L |OW kkkkkk kkkkkhkkkhk kkkkhkhkkkkhkhk*x *kk *k kkk *kk *kkkk
dec 21 ; reg21=0
Idpr 1 21 ; send reg21 into Port B

skkkkk kkkkkkkkkkk kkkkkkkkkhk kkkkhhkkkhhk kkkkkhhhkhk kkhkkkhhhkhkk kkkkhkkhhhkk kkkkhkhhhkk khkkkhkhkhhk kkkkkkhkkkhk kkkkkkkkkk kkkkkhkx
1

waiti ; waits for Timerl interrupt

Idrc 0 01000000b ; PWM-Timer 1 configuration

Idcr 8 0 ; Timer reset

Idrc 0 00000010b ; Port B direction configuration

Idcr 13 0 ; PB1 input, the whole other pins in output
ret ; return from subroutine

shkkkk kkkkkhhhhhhk AAAAAkkkkk khhhhhhddhdx khkkkkhhhk khhdAhrrrk khkhkhhhhhdd FhhArrrkhrx khhhhhhhhhhk khdkkxrhrk khhhhhhhhtx xxkkkxkx
1

skkkkkkkkkkkkhkkk kkkkkkkkkk khkhhhhhhhkk kkkkkkhhhk khhhik 1 khkkkkkkkkkkkkkhkkhkhkk kkkkkkkkkkhk khkhhhhhkkk x%x
; send_dataoutine

send_data:

Idrc 0 00000000b ; Port B direction configuration
Idcr 13 0 ; PB6-PBO output

skkkkk kkkkkkkkkkk kkkkkkkkkhk kkkkhkhkkhhk kkkkkhkkkkk *****‘lbyte to se nd Kkkkkkhkk kkkkkkkkkk kkkkkkhkkkk kkkkkkkkkhkk kkkkkx
1 —

Idrc 0 0 ; if cont_ack==0 then
sub 0 40
jpnz 10
Idrc 50 160 ; byte_to_send=160 (Device Select Code, RW=0)
jp end0
10: ; else
Idrc 0 1 ; if cont_ack==1 then
sub 0 40
jpnz 11
[drr 50 10 ; byte_to_send=address
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p endO

11: ; else
Idrc 50 161 ; byte to_send=161 (Device Select Code, RW=1)
endO:

skkkkk kkkkkkkkkk kkkkkkkkhkk kkkkkkkkhhk kkkkhkkhhk kkkkkhkhhhkkk kkkkkhkhhkk kkkkhkhhhkhk kkkkkkkkkhk kkkkkkhkkkk kkkkkkkkkhkk kkkkkkkx
1

skkkkk kkkkkkkkkk kkkkkkkkhkk kkkkkkkkhkk kkkkkhkkkhk kkkkhkhhhkkk kkkkkkhhkk kkkkhkkhhkhk kkkkkkkkkhk kkkkkkhkkkk kkkkkkkhkhkk kkkkkkkx
1

Idrc 23 8 ; Init counter bit
bit:

shkkkk hhkkkhkhkhkhkk kkkkhhkhhhhhk AAAAAAkkhk khkhhhhhhdk Ahkkkhhkhhhk khhddhhrrkx khkkhhhhhdd Fhhhrrhkhrx khhhhhhdhd kxkrkkhhkkrrk khhhhix
’

Idrc 21 0 ; bit=0
asl 50 ; shift left byte_to_send
jpnc 12 ; Cis setif MSB was high
add 21 22 ; if Cis set bit=1 (PB1=1)
12:
Idpr 1 21 ;send bit of data into PORT B

shkkkk hhkkkhhhkhkhkk kkkkhhkhhhhh AAAAAAkkdk khkhhhhhhhk Ahxkkhkhkhhhk khhdhhhrrkx khkkhhhhhdd Fhhhrrhhdx khhhhhhdhhk kxkrkkhhkkhrk khhhhix
’

;****************************************************iSCL pulse kkhkkkkkkkkkkkkhkhk kkkkkkkk *% *% *kkkk *kk k%
Idrc 0 01000101b ; PWM-Timer 1 configuration
Idcr 8 0 ; Timer set and start
waiti ; waits for Timerl interrupt
inc 21
Idpr 1 21 ; SCL high
waiti ; waits for Timerl interrupt
dec 21
Idpr 1 21 ; SCL low
waiti ; waits for Timerl interrupt
Idrc 0 01000000b ; PWM-Timer 1 configuration
Idcr 8 0 ; Timer reset

skkkkk kkkkkkkkkk kkkkkkkkkhkk kkkkkkkkhhk kkkkhkkkhk kkkkhkhhhkkk kkkkkkhhkk kkkkhkhhhkhk kkkkkkkkkhk kkkkkkhkkkk kkkkkkkhkhkk kkkkkkkx
1

Idrc 21 0 ; resets reg21

dec 23 ; decrements counter bit
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jpnz bit ; jumps to label ‘bit’ if the data transfer is
; incomplete, goes out after 8 bits sent

skkkkkkkkkk kkkkkkkkkhk kkkkkkhkkkhk kkkkhhkkhhk kkkhkhhkhhk kkkhhhhkhhk kkkhkhkhhhhk hhkkhkkkhkk kkkhhhhhkkhk khkkkhhkhk kkkkkhkkkhk *k

Idrc 0 00000010b ; Port B direction configuration
Idcr 13 0 ; PB1 input, the whole other pins in output
ret ; return from subroutine

Rk RAARRRKR khkhhhkhhhhhk AAAAAAARhk khhhhhhdhhdx AAAhkrkhhk khhhhhhhrdx khkhkhkhhhhhk khhhhdrhrx khkhkhhhhhhd khdhhrrirk khhhhhhhhx xx
’

skkkkkkkkkk kkkkkkkhkhkk khkkkkhhkkk hkkkkkhkkkkk kkkkkhkkkk 1 kkkkkkkkkkhkkk khkkkhkhkkk kkkkkkhkkkkk kkkkhkkkkkhk kxk
; read_ackroutine

read_ack:
Idrc 0 01000101b ; PWM-Timer 1 configuration
Idcr 8 0 ; Timer set and start
waiti ; waits for Timer1 interrupt

skkkkkkkkkk kkkkkkhkkhk kkkkkkkkhk khkhkhkkhhkx kkkkhhkkkhk *SC m Ig h Kkkkkkkkkkkkhk kkkkkkkkkhk kkkkkkkkhkkk kkkkhkkkkhkk kkkkhkkkkkkx
1

inc 21 ;reg21=1
Idpr 1 21 ; send reg21 into Port B

kR AARRRKR khkhkhhkhhhhhk AAAAAAARdk khhhhhhhhhdx AAAhkrkhhkk khhhhhhhrd khkkhkhhhhhk khhhhdrhrx khkkhhhhhhd khdhhrrirk khhhhhhhht xx
’

waiti ; waits for Timer1 interrupt

Idri 30 10 ; read port B

and 30 22 ; (XXXXXXBX)b AND (00000010)b=(000000B0)b
;********** kkkkkkkkhkkkk kkkkkkhkkkk kkkkhkkkhkhk kkkkhkkkkkhk *SC UOW kkkkkkkk kkkkhkkhkkkk kkkkkkhkkkhk kkkkhkkkhkhk kkkkhkkkkkhkk kkk

dec 21 ; reg21=0

Idpr 1 21 ; send reg21 into Port B

Rk RAARKRKR khhhkhhkhhhhdk AAAAAAARhk khhhhhhhhhdx AAAhkrkhhkk khhhhhhhrd khkkkhhhhhk khhhhrrhrx khkkhhhhhhd khdhhrrkrk khhhhhhhrt xx
’

Waiti ; waits for Timer1 interrupt
Idrc 0 01000000b ; PWM-Timer 1 configuration
Idcr 8 0 ; Timer reset

Idrc 21 0 ; resets reg21

ret ; return from subroutine

R RAARKRKR khkhkhhkhhhhh AhAAAAAkdk khhhhhhhhhdx AAAhkrkhhkk khhhhhhhrd khkkhkhhhhhk khhhhdrhrx khkkhhhhhhd khdhhrrkrk khhhhhhhhx xx
’

skkkkkkkkkk kkkkkkkhkhkk khkhkkkkhkhkk kkkkkkkhkkkk kkkkkhkk 1 kkkkkkhkkkkhkhkhkk kkhkkkkkkhkhkk kkhkkkhkhkkk kkhkkkkkhkkkk *kk
; read_dataroutine

read_data:
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Idrc 20 0 ; reg20=0 (reg20 will contain the read data)
Idrc 23 8 ; init counter bit of data to read

sk kkkkkkkkkk kkkkkkkkhhkk kkkkkkkkhkk hkkkhhkhhkkhk kkkkkhhkkhk kkkkkhhkkkhk kkkkkkkkhkk kkkkkkkkhkk kkkkkhkkkkk kkkkhkkkkhkkk kkkkkkkhkkk*
1

read_bit:

Idrc 0 01000101b ; PWM-Timer 1 configuration

Idcr 8 0 ; Timer set and start

waiti ; waits for Timerl interrupt

inc 21 ;reg21=1

Idpr 121 ; SCL high

waiti ; waits for Timerl interrupt

Idri 31 10 ; read port B

and 31 22 7 (XXXXXXBX)b AND (00000010)b=(000000B0)b
asr 31 ; reg31=(0000000B)b

Idrr 32 23 ; reg32=counter bit

R KKK KKKKRK, hhhhhhhhhrd Ahhkkkhhhkhk A hAAAAAAAR* Kk khkhhhhkd FAAAAArrhk khkhhhhhhddx Ahhhrrkkhdk khhhhhhhhhk khkkkrhkhkhrkd khhhhhhiix x
’

sk kkkkkkkkkk kkkkkkkkhkkk kkkkkkhhkk hkkhhkhhkkhk kkkkkkhhhkhk khkkkhhkhkk kkkkkkkhhhk kkkkkkkkhkk kkkkhkkkkk kkkkhkkkkhkkk kkkkkkkhkkk*
1

power_of_two:

dec 32 ; this loop shifts left reg31 so many times
jpzend 1 ; how much determines the weight of the read bit
asl 31 ; (27\(reg32-1))

jp power_of_two

endl:
add 20 31 ; reg20=b7*2~7 + b6*276 +...+ b0*2"0
sk kkkkkkhkkk kkkkhkkhkhhhkk khkhhhhhhk khkhhhhhhhkk khhkhhhhhkk khkhhkhhhhkk khkhhhhkhhhk khhkkhhhhhk khkhkhhhhhkh khkhhhhhhkkhk khkkhhkkhkix %
dec 21 ; reg21=0
Idpr 1 21 ; SCL low
waiti ; waits for Timerl interrupt
Idrc 0 01000000b ; PWM-Timer 1 configuration
Idcr 8 0 ; Timer reset
dec 23 ; decrement counter bit
jpnz read_bit ; jump to label ‘read_bit’ if the data transfer is
; incomplete, goes out after 8 bits read
Idrc 21 0 ; resets reg21
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ret : return from subroutine

shkkk kkkkhhhhhhk Ahkkkkkhkk khhhhhhhrrkx khkkhhhkhhk khAAAAAhrx khhhhhhhdhd khArhhkrrrk khhhhhhhhhdx khkrkrkkhkhkhk khhhhhrrix kkkkrhikx
1

skkkk kkkkkkkhkkk kkkkkkkkkk khhhhhhhhhk khkkkkkkkhk khhhhhik 1 kkkkkkkkhkhkkkkhkhkkk kkkkhkhkkkhkk kkkkhkkkkhkhk kkkkk
; send_ackoutine

end_ack:
Idrc 0 00000000b ; Port B direction configuration
Idcr 13 0 ; PB6-PBO0 output
Idrc 0 01000101b ; PWM-Timer 1 configuration
Idcr 8 0 ; Timer set and start
waiti ; waits for Timerl interrupt

shkkk kkkkhhkhkhkk kkkkkkkkkk khhhhhhhrrk kkkkhkhhkik ********S Dm Ig h************** kkkkkhkhkkkkk kkkkkkkkkk khhhhhhhhkx kxkkkxkx

add 21 22 ; reg21=2
Idpr 1 21 ; send reg21 into Port B

skkkkkkkkkkkkkkk kkkkkkkkkk khkkkkhkhkk kkkkkhhhkk kkkkkhkkhkk kkkkkhkkkhkkk kkkkkkkhhkk kkkkkkkhkkkhk kkkkkkkkkk kkkkkkhkkkk kkkkkkkkx
1

waiti ; waits for Timerl interrupt

skkkk kkkkkkkkhkkk kkkkkkhkkkk kkhkkkkhkhkkkkk kkkkkhkkkkkx *******SC m Ig h *kkkkkkkkkkkhkkk kkkkkkhkkkk kkkkkkhkkkk kkkkkhkhkkkkkhk kkkkhkkkx
inc 21 ; reg21=3
[dpr 1 21 ; send reg21 into Port B

skkkkkkkkkkkkkkk kkkkkkkkkk khkkkkhkhkk kkkkkkhhhkk kkkkkhkkhkhk kkkkkhkkkhkkk kkkkkkkhhkk kkkkkkkhkkkhk kkkkkkkkkhk kkkkkkhkkkk kkkkkkkkx
1

waiti ; waits for Timerl interrupt

shkkk kkkkhhhhkhkhkk kkkkkkkhkkhk khhhhhhhrrk kkkkhkhhkik *******SC UOW kkhkhhkkkkhkkhkk kkkkkkhkkkhhk khhhhkkkkkkk kkkkhhhhhk khkxkkhkxkx

dec 21 ; reg21=2
[dpr 1 21 ; send reg21 into Port B

shkkk kkkkhhhhhhhk khkkkkkhhkk khhhhAAhrrkx khkkhhkhkhhk FhAAAAAhdx khkhhhhhdhd khrdhhkdrdk khhhhhhhhhdx khkrrkhhkhk khhhhhrrix khkkrhikx
1

waiti ; waits for Timerl interrupt
Idrc 0 01000000b ; PWM-Timer 1 configuration
Idcr 8 0 ; Timer reset

Idrc 21 0 ; resets reg21

Idrc 0 00000010b ; Port B direction configuration
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Idcr 13 0 ; PB1 input, the whole other pins in output

ret : return from subroutine

sk kkkkkkkkkk kkkkkkkhhkkk kkkkkkhhkk kkkhkkkhkkkhk kkkkkkhkkkhk kkkkkhhkkk kkkkkkkkkhkk %
1

skkkkkkkkkkk kkkkkkhkkhkikkhk 1 1 kkkkkkhkkkhkkkhkkkhkkkhkkhkk khkkhkhkhkhk kkkhkkhkkx
; stop_bitroutine

stop_hit:
Idrc 0 00000000b ; Port B direction configuration
Idcr 13 0 ; PB6-PBO output
Idrc 0 01000101b ; PWM-Timer 1 configuration
Idcr 8 0 ; Timer set and start
waiti ; waits for Timerl interrupt

skkkkkkkkkkk kkkkkkkhhkkk kkkhkkhhkk hkkkhkkhhkkkhk kkkkkkhkhkkkx *S DAOW kkkkkkkkkkkhkk kkkkkkkkkkk kkkkkkkkkk khkkkkhkkkk kkkkkk
1

Idrc 21 0 ; reg21=0
Idpr 1 21 ; send reg21 into Port B

R KRR KRRRK) hhhhhhhhhhdk Ahhkkhhhhk A A AAAAAAAR* Ak hhhhhhkd FAAAAAArrk khkhhhhhhddx AAAhrrkkhdk khhhhhhhdhdx khkkhkhrhk khhhhhhrhix x
’

waiti ; waits for Timerl interrupt

sk kkkkkkkkkk kkkkkkkhkkk kkkkkkhhkk hkkkhkkhhkhk kkkkkkhkkkkx SC m | g h kkkkkkkkkkkkkkk kkkkkkkhkk kkkkkkhhkkk khkkkkkhkkk kkkkkkx
1

inc 21 ; reg21=1
ldpr 121 ; send reg21 into Port B

R KRR KRKRK) hhhhhhhhhrdk Ahhkkhhhkhk A AAAAAAAAR* Kk hhkhhhhkd FAAAAARrhk khhkhhhhhhddx AAAhrrkkhdk khhhhhhhhhdx khkkhkrrhk khhhhhhrix x
’

waiti ; waits for Timerl interrupt

skkkkkkkkkkk kkkkkkkhhkkk kkkhkkhhkk hkkkhkkhhkkhk kkkkkkhkkkkx S DA] Ig h kkkkkkkkkkkkk kkkkkkkkhkk kkkkkhkkkkkk kkkkhkkkkkk kkkkkkkk
1

add 21 22 ; reg21=3
Idpr 1 21 ; send reg21 into Port B

sk kkkkkkkkkk kkkkkkkhkkk hkkkkkkhkk kkkkhkkhhkkhk kkkkkkhhkkhk kkkkkkhhkkk kkkkkkkkkhhk kkkkkkkkhkk kkkkkhkkkkkk kkkkhkkkhkkk kkkkkkkhkkk kk
1

waiti ; waits for Timerl interrupt

sk kkkkkkkkkk kkhhhhhhhhk khkkkhkhkhkhk khhhhhrrixx **********SC L IOW khkkkkkkkkkk kkkkkhhhhk khkkkkkkhhk khhhhhhhrkx kxkkkhiikx

dec 21 ; reg21=2
Idpr 1 21 ; send reg21 into Port B
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skkkkkkkk kkkkkkkhkk kkkkkkhhkk hhkkhhkhhkhk khkhkhhkhk khkhkhhkhhk kkkkhhhhhk kkkkkhhhhk kkkkhkkkhhkk kkkkhkkkhhkk kkkkkkkhkkk khkkkkx
1

waiti ; waits for Timerl interrupt

Idrc 0 01000000b ; PWM-Timer 1 configuration

Idcr 8 0 ; Timer reset

Idrc 21 0 ; resets reg21

Idrc 0 00000010b ; Port B direction configuration

Idcr 13 0 ; PB1 input, the whole other pins in output
ret ; return from subroutine

skkkkkkkk kkkkkkkhkk kkkkhkhhhkk hhkhhkhhkhk khkhkhhkhk khkkkhhkhhk kkkhhhkhhk kkkkkhhhhhk kkkkkhkhkhhkk kkkkhkkkhkk kkkkkkkhkkk kkkkkkx
1

shkkkkkkk kkkkkkhhhk khkkkkkkkk khhhhhhhhix *****I NTS S u brOUtI nes khkhhkkkkhkkkk kkkkkhkhhhhk khkkkkkkkkk khkhhhhhirk kkkkkiikx

TIM1:
reti ; return from interrupt

shkkkkkkk kkkkhkhhhhdk AhAkkkkhhk khhAAAAAArk khkkhhkhhdd FAAAAArkddk khkhhhhhhdk Ahrkkhhkhrk khhhdhdrrhrx khkkhhhkhhkd khhhrrriix kkkhxkx
’
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