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Abstract

Application Note
Using the PCF8584 I2C Controller with the eZ80Acclaim!™ MCU

This Application Note demonstrates how to connect Philips Semiconductor’s
PCF8584 12C controller to ZiLOG's eZ80F91 Flash MCU. In this discussion, com-
mands are executed through a simple menu-driven interface via a terminal win-
dow connected to the UART block of the eZ80F91 device. The source code files
associated with this Application Note (see AN0157-SC01.zip) demonstrate how to
initialize the 1°C and transfer data between the PCF8584 and the eZ80F91, which
is used as both master and slave. These basic functions can be used to generate
an eZ80F91 1°C application device driver. The code sets up the eZ80F91 12C for
interrupt-driven control of the transfer, and uses polling to control the PCF8584
controller for 12C transfers. For details about the PCF8584 controller, please refer
to the PCF8584 2C Bus Controller Product Specification (pcf8584.pdf) on the
Philips Semiconductor website.

The software applications described in this Application Note are written using
ZiLOG’s ZDSII IDE Development Tool.

PC
di7:0] PCF8584
WRN Controller
RDn
CS2n

Figure 1. Simple I2C Interface Block Diagram

eZ80Acclaim!™ Flash Microcontrollers Overview

AN015701-0703

eZ80Acclaim!™ on-chip Flash Microcontrollers are an exceptional value for cus-
tomers designing high-performance, 8-bit MCU-based systems. With speeds up
to 50MHz and an on-chip Ethernet MAC (eZ80F91 only), designers have the per-
formance necessary to execute complex applications quickly and efficiently. Com-
bining Flash and SRAM, eZ80Acclaim!™ devices provide the memory required to
implement communication protocol stacks and achieve flexibility when performing
in-system updates of application firmware.

The eZ80Acclaim!™ Flash MCU can operate in full 24-bit linear mode addressing
16MB without a Memory Management Unit. Additionally, support for the Z80-com-
patible mode allows Z80/Z180 customers to execute legacy code within multiple

Abstract
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64KB memory blocks with minimum modification. With an external bus supporting
e280®, Z80, Intel and Motorola bus modes and a rich set of serial communica-
tions peripherals, designers have several options when interfacing to external
devices.

Some of the many applications suitable for eZ80Acclaim!™ devices include vend-
ing machines, point-of-sale terminals, security systems, automation, communica-
tions, industrial control and facility monitoring, and remote control.

eZ80Acclaim!™ Features

AN015701-0703

Single-cycle instruction fetch, high-performance, pipelined eZ80® CPU core

10/100 BaseT Ethernet Media Access Controller with Media-Independent
Interface (MIlI)

256 KB Flash memory and 16 KB SRAM (8KB user, 8KB EMAC)

Low power features including SLEEP mode, HALT mode, and selective
peripheral power-down control

Two UARTs with independent baud rate generators
SPI with independent clock rate generator

12C with independent clock rate generator
IrDA-compliant infrared encoder/decoder

Glueless external peripheral interface with 4 Chip Selects, individual Wait
State generators, and an external WAIT input pin—supports Z80-, Intel-, and
Motorola-style buses

Fixed-priority vectored interrupts (both internal and external) and interrupt
controller

Real-time clock with on-chip 32KHz oscillator, selectable 50/60Hz input, and
separate Vpp pin for battery backup

Four 16-bit Counter/Timers with prescalers and direct input/output drive
Watch-Dog Timer with internal oscillator clocking option

32 bits of General-Purpose 1/0

OCI™ and ZDI debug interfaces

1149.1-compliant JTAG

144-pin LQFP package

3.0-3.6V supply voltage with 5V tolerant inputs

eZ80Acclaim!™ Features
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Discussion

This section contains the bus mode description, design, and implementation of
the PCF8584 I2C controller connected to the eZ80F91 MCU.

Theory of Operation

The PCF8584 I2C controller can be connected to the eZ80F91 microcontroller
with no glue logic. The PCF8584 INT pin is connected to GPIO Port BS, but is
never used by the software. The main goal of this Application Note is to provide
an example of how to program the eZ80F91 1C block. The PCF8584 device can
detect whether or not it is connected to an Intel- or Motorola-type bus. Only the
eZ80F91 device’s Intel Bus mode can be used with the PCF8584, because in
both the Intel and Motorola bus modes, CSn always falls first. Therefore, the
PCF8584 assumes an Intel-like interface.

Hardware Connections

For this application example, CS2n is subdivided into 8 peripheral Chip Selects
via a Texas Instruments SN74LVC138AD 3- to 8-line decoder (DigiKey PN 296-
8459-5-ND). This decoder uses the three binary select inputs and three enable
inputs to select one of the eight outputs. One of these outputs (Y1n Pin 14) is con-
nected to the PCF8584 device. Table 1 shows how the SN74LVC138AD device is
connected to the eZ80F91 MCU.

Table 1. SN74LVC138AD-to-eZ80F91 Connections

SN74LVC138AD Pin eZ80F91 Pin Description

A0 Pin 1 A13 Pin 18 Address bit 13 on the eZ80F91

A1 Pin 2 A14 Pin 19 Address bit 14 on the eZ80F91 MCU
A2 Pin 3 A15 Pin 20 Address bit 15 on the eZ80F91 MCU
G2A Pin 4 CS2n Pin 35  Chip select 2 on the eZ80F91 MCU
G2B Pin5and GND Pin7 NC VDD Ground

G1 Pin 6 and VCC Pin 16 NC VCC 3.3V

Y1n Pin 14 NC Connect to the PCF8584 Pin 17

YOn, Y2n through Y7n NC Chip selects used for other peripherals

AN015701-0703

The CSWSG CS2n is set to Intel mode with an address range of 800000h to
80FFFFh. The PCF8584 Chip Select address range is 802000h to 803FFFh, but
only 802000h to 802001h is actually used.

Table 2 shows the minimum connections required to interface the PCF8584
device to the eZ80F91 MCU. Each of the signals for the PCF8584 device are
described following Table 2.

Discussion
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Table 2. Hardware Connections

PCF8584 Pin  eZ80F91 Pin Description

CLK NA Connect a 4MHz clock oscillator to this pin (PCLK).
Reset/Strb GPIO Use GPIO pin as hardware reset.
CSn CS2n Intel Mode Chip Select.

RDn RDn Read Control.

WRn WRn Write Control.

A0 A0 Address Bus.

IACK NC No Connect.

scL SCL I°C SCL.

SDA SDA 1°C SDA.

D[7:0] D[7:0] Data Bus.

INTn GPIO PORTB5  Use GPIO pin to detect 12C Interrupts.

AN015701-0703

CLK. The PCF8584 Pin 1 signal requires a clock source to be running for proper
operation and for the reset to work properly (see section 6.10 of the PCF8584
product specification). The clock source in this example is called out on port PCLK
(see the schematic diagram in Figure 2). The PCLK signal port is a 4-pin clock
oscillator (DigiKey PN XC259-ND).

Reset/Strb. The PCF8584 Pin 19 signal is connected to the eZ80F91 MCU’s SCL
Pin 110.

CSn. The PCF8584 Pin 17 signal is connected to the SN74LVC138AD 3- to 8-line
decoder Pin 14 discussed above.

RDn/DTACK. The PCF8584 Pin 16 signal is a buffered version of the eZ80F91
MCU'’s Pin 51 RDn signal. This signal is labelled CTRL2 in the schematic and the
buffer used is a SN74LVC244ADWR buffer (DigiKey PN 296-1229-1-ND). This
signal is also used to drive the direction pin on the Data Bus buffer.

WRn/R_W. The PCF8584 Pin 18 signal is a buffered version of the eZ80F91
MCU’s Pin 52 WRn signal. This signal is labelled CTRL3 in the schematic and the
buffer used is a SN74LVC244ADWR buffer (DigiKey PN 296-1229-1-ND).

A0. The PCF8584 Pin 6 signal is a buffered version of the eZ80F91 MCU'’s Pin 1
AO signal. This signal is labelled AO in the schematic and the buffer used is a
SN74LVC244ADWR buffer (DigiKey PN 296-1229-1-ND).

IACKn. The PCF8584 Pin 4 signal is not connected.

Hardware Connections
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SCL. The PCF8584 Pin 3 signal is connected to the eZ80F91 MCU’s SCL Pin
110. This pin represents the 12C clock input for serial data transfers.This signal
requires a 4.7K pull-up to 5.0V.

SDA. The PCF8584 Pin 2 signal is connected to the eZ80F91 MCU’s SCL Pin
109. This pin represents the bidirectional 12C serial data line.This signal requires a
4.7K pull-up to 5.0V.

DataBus DB[0:7]. The PCF8584 Pin 7, Pin 8, Pin 9, Pin 11, Pin 12, Pin 13, Pin
14, and Pin 15 signals are a buffered version of the eZ80F91 MCU’s Data Bus
pins 39-46. These signals are labelled DO-D7 in the schematic and the buffer
used is a SN74LVC245ADWR buffer (DigiKey PN 296-1232-1-ND).

INTn. The PCF8584 Pin 5 signal is connected to the eZ80F91 MCU GPIO Port BS
Pin 105.This pin is used to detect 1°C interrupts.

eZ80F91 CSXn Register Settings

To set up the memory CSXn registers for proper operation, the following registers

are loaded:

CS2n_LBR = 0x80h // Represents the |ower bound on the CS2n
CS2n_UBR = 0x80h // Represents the upper bound on the CS2n
CS2n_CTL = 0x08h // This bit enables CS2n only in MEM node
CS2n_BMC = 0x87h // Sets intel nobde with 7 clock cycles

/] between each state.

For details about the PCF8584 connection to the eZ80F91, see the schematic
diagram in Figure 2.

PORTBS I12CINTn

[PORTBIO.7T }
ACCESS IN INTEL MODE
[PCLK | ua2 . —
[CREGIO0..7] \—PC'—K 15| CLK DB7 2 7
CREGO 1G4 RESET/STROBE DB6| % g
[CSn cs DBS5 13 2
(ETEU0TT m: CTRL2 RDn 16 | RD/DTACK ng 11 D3
CTRL3 __ WRn 189 RRDTA 9 2
[A[0..23] WR/IR_W BB 8 1
= AOQ 6 | a0 DBO 7 0
x4 4 TACK NT p3 |
<T2COAT ey
1 12C0 scL 3
261 SDA 2 S5k

PCF8584

i
w

[2C_CON

Figure 2. 12C Schematic Diagram

AN015701-0703 eZ80F91 CSXn Register Settings
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Software Design
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Examples follow for each of the four types of transfers listed below.
* eZ80F91 as a Master that sends a packet to the PCF8584

* eZ80F91 as a Master that receives a packet from the PCF8584
* eZ80F91 as a Slave that sends data to the PCF8584

* eZ80F91 as a Slave that receives data from the PCF8584

The eZ80F91 12C software is interrupt-driven, and the Interrupt Service Routine
controls data transfer. The PCF8584 software uses polling to control the transfers.
Because parameters are not passed to the ISR, global variables are used to spec-
ify the transfer. A define file, 12C_PKTSZ, sets the number of bytes to transfer.

Each packet is governed by a Start condition, which is followed by the Slave
address/transfer direction bit, then the data bytes 01h to 12C_PKTSZ. The soft-
ware checks the data as it is received by the eZ80F91 and the PCF8584 to vali-
date the transfers.

The global parameters are:

I2C_SLV_ADDR The slave to be accessed.

[2C_NBYTES2XFER The number of data bytes to transfer.
I2C_NBYTESXFERRED The current byte count. Initialized to 0.
12C_MODE Sets the direction (LSB bit of first byte of packet).

The main eZ80F91 I12C functions are:

EZ80 MAS TX This function sets the eZ80F91 as the 12C master and
transmits [2C_PKTSZ bytes to the PCF8584.
EZ80_MAS_RX This function sets the eZ80F91 as the 12C master and

receives [2C_PKTSZ bytes from the PCF8584.

PCF8584_ MAS(MODE) This function sets the PCF8584 as the master and
transmits 12C_PKTSZ bytes to the eZ80F91 when mode is
set to 12C_WR. When the mode is 12C_RD the PCF8584
receives [2C_PKTSZ bytes from the eZ80F91.

EZ80 12C_ISR This is the eZ80F91 12C Interrupt Service Routine. It
handles the data transfers of the eZ80F91 I2C based on
the status from the 1°C Status Register.

Software Design
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The support 12C routines are:

PERIPHERAL _RESET  Asserts a hardware reset to the PCF8584.

PCF8584 12C _INIT This functions initializes the PCF8584.

EZ80 12C_INIT This function initializes the eZ80F91 12C.

EZ80_I2C_RESET This function asserts a software reset to the eZ80F91 I°C.

For details about each of the above routines, refer to the Source Code listings in
Appendix A on page 8.

Conclusion

This Application Note discusses the hardware and software interfaces of the
eZ80F91 MCU signal to an I°C device. The eZ80F91 MCU software sets up a
basic operation for both master and slave data transfers. The hardware interface
is a simple addition to existing designs with minimum impact to the memory map.
The software provided demonstrates the basis for a great start into the realm of
the 12C world by showing that the eZ80F91 MCU can communicate either as a
Master or Slave device on the I12C bus for any of your design applications.

ANO015701-0703 Conclusion
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Appendix A—Source Code
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Source files for this Application Note can be found in the AN0157-SC01.zip file
that is a companion to this document (please see www.zilog.com). These files are
described below and listed in this section for easy reference.

bbboot.s

This module contains the startup code for the eZ80F91. It sets up the
reset vectors, NMI interrupt, the interrupt vector table; initializes the
Chip Selects and Wait State Generator registers; and calls the main
program.

initints.s

This routine initializes the | Register to point to the interrupt vector
table and enables interrupts.

isr.s

This module contains the interrupt service routines for the NMI
interrupt, the spurious interrupts, timer1 interrupt, and the | 2c
interrupt.

main.c

The main routine calls an init to setup the hardware and displays the
12C test menu selections through UARTO.

sio.c

This module contains the code to set up UARTO as the STDIN and
STDOUT 1/O serial port.

funcs.c

This module contains support functions for the PCF8584 1°C
controller and the eZ80F91 timer1. Timer1 is used for time delays and
for software time-outs in polling loops to avoid any infinite loops in the
software.

This module contains the support functions for the PCF8584 and
ez80% | Cand the ‘C’ level eZBO interrupt support routme to handle
the e280® interrupt driven | 2C transfers. Once the ez80® 12C is
initialized the ISR handles the rest of the transfer.

This routine initializes the hardware and software.

The following include files are also listed in this section.

types.h This file includes the typedefs for the different variable types.

ez80RegDefs.h  This file contains the defines for the ez80® registers.

pcf8584.h This file contains the defines for the PCF8584 I2C controller.

ez80 i2c.h This file contains the defines for the €280 I2C.

tb_vars.h This file defines the global variables and specifies the function
prototypes.

bb cfg.h This file contains the hardware test platform dependent definitions.

Source Code
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bbboot.s

rhkkkkkhkkhkhkkhkhkkhkhkkhkhkkhkhkkhkhkkhkhkhkhkhkhkhkhkhhkhhkhhkhhkhhkhhkhhkhhkhhkhhkhhkhkhkhkhkhhkhhkhkhkhkhkhkhkhkhkhkhkhkhk*k
’

;* Author: DP Consulting, Inc.

; * Source: bbboot.s

;* Description: Startup file for ZDS tools
*

i * Rev Who Dat e Descri ption

:* 1.0 DPC 06/05/03 initial rel ease

- %

;¥ specify reset vectors

;¥ build interrupt table

D initialize the stack pointers

;¥ initialize the chip selects

;¥ initialize sram- nove constant data to sram (BSS section data)
D x call main

- %

,*

*******************************************************************/

. I Nl TBSS .equ 1 ; Zero the .bss section ?
ONITCORPY .equ 1 ; Copy the initialized tables?
. NOLI ST
.include “ez80f91.inc”
. LIST
.sect “bss” : In case no-one else nanes it
. ref . BSS BASE ; start of BSS
.ref . BSS_LENGTH ; length of BSS
.ref . TOSPL ; SP | ong

********************************************************************/

: define restart vectors

********************************************************************/

. def _c_int0
. def _spur _rst
.extern _main

; systemreset vector - rstO

AN015701-0703 bbboot.s
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.assune ADL=0
defi ne .rsto , space=ROM or g=0000h
segnment .rstO

jp. il _c_intO
corst 1
define .rstl , space=ROM or g=0008h
segnent .rstl
I d a,l
ip _spur_rst
; rst 2
define .rst2 , space=ROM or g=0010h
segnent .rst2
 d a, 2
ip _spur_rst
; rst 3
defi ne .rst3 , space=ROM org=0018h
segnment .rst3
l d a, 3
ip _spur _rst
corst 4
define .rst4 , space=ROM or g=0020h
segnent .rst4
I d a, 4
ip _spur _rst
; rst 5
define .rsts , space=ROM or g=0028h

segnent .rst5

AN015701-0703 bbboot.s
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ip

. rst 6

defi ne
segnent
[ d

ip

porst 7

defi ne
segnent
[ d

_spur_rst:
hal t
jr
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a, 5
_spur _rst

.rst6 , space=ROM or g=0030h
.rsté

a, 6

_spur _rst

. rst 38, space=ROM or g=0038h
.rst38
a, 7

;nmointerrupt

defi ne
segnent
.extern

ip.lil

.nmthl, space=ROM or g=0066h
. nm t bl

_nm _int

_nm _int

********************************************************************/

; interrupt vector table

defi ne
segnent

********************************************************************/

.ivecthbl, space=ROM or g=0200h
.ivecthbl

; define interrupt service routines

.extern
.extern
.extern

AN015701-0703

_spur _int
_tnrl int
_i2c_int

bbboot.s
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: Note: |Vec Table

dl _spur _int
dl _spur_int
dl _spur _int
dl _spur _int
dl _spur _int
dl _spur _int
dl _spur _int
dl _spur _int
dl _spur _int
dl _spur _int
dl _spur _int
dl _spur _int
dl _spur _int
dl _spur_int
dl _spur _int
dl _spur _int
dl _spur _int
dl _spur _int
dl _spur _int
dl _spur_int
dl _spur _int
dl _spur _int
dl _tnmrl_int
dl _spur _int
dl _spur _int
dl _spur _int
dl _spur _int
dl _spur _int
dl _spur _int
dl _spur _int
dl _i2c_int

dl _spur_int
dl _spur _int
dl _spur _int
dl _spur _int
dl _Sspur _int
dl _spur _int
dl _spur_int
dl _spur _int
dl _spur _int

AN015701-0703
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must be placed on a 512 byte boundary

; 00h
;. 04h
; 08h
: 0ch
: 10h
;. 14h
; 18h
: 1ch
;. 20h
;. 24h
: 28h
;. 2ch
; 30h
: 34h
; 38h
: 3ch
: 40h
;. 44h
: 48h
: 4ch
; 50h
: 54h
: 58h
;. bch
; 60h
;. 64h
; 68h
;. 6¢h
: 70h
;. 74h
;. 78h
; 7c¢ch
; 80h
;. 84h
: 88h
; 8ch
; 90h
: 94h
; 98h
: 9ch

unused
unused
unused
unused
unused
unused
unused
unused
unused
unused
unused
unused
unused
unused
unused
unused
emac_rx
emac_tx
emac_sys
pl |
flash
tinD
timl
tinR
tinB
unused
unused
rtc
uartO
uartl
i 2C
spi
pa0
pal
pa2
pa3
pa4
pa5
pa6
pa7

200
204
208
20c
210
214
218
21c
220
224
228
22¢C
230
234
238
23c
240
244
248
24c
250
254
258
25c¢c
260
264
268
26¢
270
274
278
27¢
280
284
288
28c
290
294
298
29c

Z,
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bbboot.s
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dl _spur_int ; aOh
dl _spur_int ; adh
dl _spur_int ; a8h
dl _spur_int ; ach
dl _spur_int ; bOh
dl _spur_int ; b4h
dl _spur_int ; b8h
dl _spur_int ; bch
dl _spur_int ; cOh
dl _spur_int ; c4h
dl _spur_int ; c8h
dl _spur_int ; cch
dl _spur_int ; dOh
dl _spur_int ; d4h
dl _spur_int ; d8h
dl _spur_int ; dch
dl _spur_int ; eOh
dl _spur_int ; edh
dl _spur_int ; e8h
dl _spur_int ; ech
dl _spur_int ; fOh
dl _spur_int ; f4h
dl _spur_int ; fch
. sect “code”

.ref _nm _int

.assune ADL=1

pb0
pbl
pb2
pb3
pb4
pb5
pb6
pb7
pcO
pcl
pc2
pc3
pc4
pc5
pc6
pc7
pdo
pd1
pd2
pd3
pd4
pd5
pd7

2a0
2a4
2a8
2ac
2b0
2b4
2b8
2bc
2c0
2c4
2c8
2cc
2d0
2d4
2d8
2dc
2e0
2e4
2e8
2ec
2f0
24
2fc

; nm interrupt handl er

rhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkkhkhkkhkhkhkhkhkhkkhkhkhkhkkhkhkhkhkhkhk*k

; Program entry point

rhkkkkhkhkkhkkhkhkhkhkhkkhkhkkhhkhhkkhhkkhkhkkhhkhhkkhhkhkhkhkhk*k

; f91 bb:

;. ext flash -

; ext sram

2K 8
2K 8

: ¢s0 - ExtFlash must be on

AN015701-0703

Z,

IlLod

1M boundary (address depends on the
cs_|lbr - see the 139 W22)
; €csl - ExtSram nust be on 512K boundary (address depends on which
srans are stuffed on the board - see the 139 U22)

bbboot.s
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; CH P

;. L92
;o L92
;o L92

;. F91
: F91
: F91

; F92
; F92
; F92

: F93

Sram
Fl ash
| nt Fl ash

Sram
FI ash
| nt Fl ash

Sram
Fl ash
| nt Fl ash

Sram

Application Note

Using the PCF8584 I2C Controller with the eZ80Acclaim!™ MCU

Z,

: F93 Fl ash

: F93 IntFl ash

. TOSPS

rhkkkkhkkhkhkhkhkhkkhkkhkhkkhkkhkkhkkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhk*k

; Programentry point

rhkkhkkkhkkhkkhkkhkkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhk*k

_c_intO0:
di
ld.sis
Id.lil

; set
occurs

madl -

stm x

; Menory map

AN015701-0703

this causes adl

C interrupt

kLo a
Si ze Cs1 SPL
LBR UBR LBR UBR
2M 0x00 Ox1F Di sabl e OX1FFFFF
2M 0x00 Ox1F 0x20 Ox3F OX3FFFFF
0K
2M 0x00 Ox1F D sabl e Ox1FFFFF
2M 0x00 Ox1F 0x20 Ox3F OX3FFFFF
256K 0x40 Ox5f 0x60 Ox7F OX7FFFFF
2M 0x00 Ox1F D sabl e Ox1FFFFF
2M 0x00 Ox1F 0x20 Ox3F OX3FFFFF
128K 0x40 Ox5f 0x60 Ox7F OX7FFFFF
2M 0x00 Ox1F Di sabl e OX1FFFFF
2M 0x00 Ox1F 0x20 Ox3F OX3FFFFF
64K 0x40 Ox5f 0x60 Ox7F OX7FFFFF
ffffh
sp, . TOSPS ; Setup SPS
. TOSPL ; Setup SPL

state to be stacked when an interrupt

routi nes expect the adl bits to be stacked.

bbboot.s
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; csn[0] set junper to external
set junper to external

.1 fdef Flash
I d a, 00h
out0 (Cs0_LBR), a
I d a, 01f h
out 0 (Cs0_UBR), a
I d a, 068h
out 0 (CSO_CTL), a
.endif
.ifdef IntFl ash
.1 fdef ez80F91
[ d a, 040h
out 0 (CSO0_LBR),
l d a, 05Fh
outO (CsS0_UBR),
[ d a, 068h
outO (Cs0_CTL),
.endif
.1 fdef ez80F92
l d a, 040h
outO (CsO0_LBR),
[ d a, 05Fh
out 0 (CsO0_UBR),
[ d a, 068h
out 0 (CSs0_CTL),
.endif
.1 fdef ez80F93
[ d a, 040h
out O (CsO0_LBR),
[ d a, 05Fh
out 0 (CS0_UBR),
[ d a, 068h
outO (Cs0_CTL),
.endif
.1 fdef ez80L92
[ d a, 000h
out 0 (CSO0_LBR),
[ d a, 000h
outO (CS0_UBR),
l d a, 000h
outO (Cs0_CTL),

AN015701-0703

[o}]

Q
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Q
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Q

o))

Q

o))

Q

Q

flash for
Sram f or

Fl ash,

Application Note
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I nt Fl ash opti ons

Sram opti on
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.endif
.endif
.1 fdef Sram
I d a, 000h
out 0 (CSO_LBR), a
I d a, 01fh
out0 (Cs0_UBR), a
I d a, 48h
out 0 (Cs0_CTL), a
.endif

; csn[1] set junper to external Sram for Flash, IntFlash options
; set junper to external Flash for Sram option

€Sl = ext sram

.1 fdef Flash
I d a, 020h
out 0 (Cs1_LBR), a
I d a, 03fh
out0 (Cs1_UBR), a
I d a, 48h
out 0 (CS1_CTL), a
.endif
.1 fdef IntFlash
I d a, 060h
out0 (Cs1_LBR), a
I d a, 07f h
out 0 (CS1_UBR), a
I d a, 48h
out 0 (Cs1_CTL), a
.endif
.1 fdef Sram
| d a, Oh : disable csl1
out 0 (CS1_CTL), a
.endif
7 csn[ 2]

; External 1/0 - nenory space
; Al5: 13 Devi ce

. 000 ScC

. 001 | 2C

. 010 CF_MEM
. 011 CF_IOL
. 100 CF I

AN015701-0703 bbboot.s



;101 EXP_CS
;110 CREG
;111 SREG
| d a, 080h
outO (CsS2_LBR), a
I d a, 080h
out 0 (Cs2_UBR), a ;
| d a, 008h
outO (Cs2_CTL), a ;
| d a, 087h
outO (Cs2_BMO), a ;
buf fer)
; - use intel
I d a, 090h
out 0 (CS3_LBR), a
| d a, 091h
outO (CS3_UBR), a
| d a, 008h
outO (CS3_CTL), a
I d a, 084h
out 0 (CS3_BMO), a ;

Application Note
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setup cs2 for peripheral 1/Ointel bus node at 0x80

csn[3] - set to 0x90 0000 - 0Ox91 ffff (128K for lcd controller/Icd

node with 4 clks/state, nmenory node

Initialize the .BSS section to zero

i f . I NI TBSS

Id hl,.BSS_LENGTH
ld bc, 0

or a,a

sbc hl , bc

jr z,_c_bss _done

$3:

I d hl,.BSS_BASE

| d bc,.BSS_LENGTH
Id (hl),0

dec bc

jr z,_c_bss _done
| d de,.BSS_BASE+1

AN015701-0703

Check for non-zero |length

.BSS is zero-length ...

[hl]=src=. bss

[ bc] =byte cnt

clear first byte

1st byte’s taken care of
Just 1 byte ...

[ de] =dst =. bss+1

bbboot.s



Application Note
Using the PCF8584 I2C Controller with the eZ80Acclaim!™ MCU

.i—/
S 118

IlLod

[dir ;
.endif ;.| Nl TBSS

_Cc_bss_done:

; Copy Initialized data section

i f . I NI TCORPY
.ref . DATA BASE ; Address of initialized data section
. ref . DATA COPY ; Address of initialized data section copy
.ref . DATA_LENGTH ; Length of initialized data section
I d hl,.DATA LENGTH ; Check for non-zero length
ld bc, 0
or a,a
sbc hl, bc
jr z,_c_init_done ; .DATA is zero-length ..
$$:
[ d hl,.DATA COPY ; [hl]=src=.data_copy
| d de,. DATA BASE ; [de] =dst =. dat a
| d bc, . DATA_LENGTH ; [bc]= data | ength
[ dir ; Copy the data
endi f

_c_init_done:

d
; place null argv[0] on stack
Id hl,0 ;hl =NULL
push hl ; argv[0] = NULL
; set hl =&argv[ 0]
ldix,0
add i X, sp ;1 x=&ar gv] 0]
push iXx ; &argv[ 0]
pop hl
; set de=argc=0
ld de, 0 ; argc==0
call _main ; de=argc, hl=&argv[O0]
pop af ; clean the stack (null argv[O0]
ret.|  return with ADL=0

AN015701-0703 bbboot.s
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initints.s

********************************************************************/

;* Author: DP Consulting, Inc. D ck Pado
;* Source: init_ints.s
;* Description: setup/ enable interrupts

*
* Rev Dat e Descri ption
:* 1.0 06/05/03 initial rel ease
*
*

*******************************************************************/

. NCLI ST
.include “ez80f91.inc”
. LI ST

.assune ADL=1
. sect “code”

********************************************************************/

; _init_ints - init ez80 i register, enable interrupts

********************************************************************/

. def _init_ints
_init_ints:

im 2 ;interrupt node 2

l d hl, 0002h ; ivectbl at 0x000200
;o 1d i,hl ; opcode = ed c7

db Oedh

db Oc7h

ei ; enable interrupts

ret

isr.s

. ********************************************************************/
’

AN015701-0703 initints.s



Source: isr.
Descri ption:

Rev Who
1.0 DPC
1.0 DPC

E I . R

Application Note

Using the PCF8584 I2C Controller with the eZ80Acclaim!™ MCU

Aut hor: DP Consulting, Inc. D ck Pado

S
I nterrupt Service Routines

Dat e Description
11/15/02 initial rel ease
3/ 19/ 03 support F91 tiners

.extern _tmrl_cnt

.extern _ez80 i 2c reset
.extern _pcf8584_i2c_reset
.extern _nm _flag

.extern _printf

. NOLI ST

.include “ez80f91.inc”

. LI ST

. sect “ STRSECT”
_spurStr: db “Spurious Interrupt”, Oah, O
_nm Str: db “NM Interrupt”, Oah, O

. sect “code”

.assune ADL=1

. def _spur _int
_Spur_int:

exx

ex af , af’

push iy

I d bc, spurStr

push bc

cal | (_printf)

pop iy
spur_L1:

jr spur_L1

exx

ex af , af’

pop iy

ei

reti.|l

AN015701-0703
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*******************************************************************/
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. def _tmrl int
_tmrl int:

exx
ex af , af’

; clear interrupt
i nO a, (TMRL_IIR)

increment tmerl count
| d bc, (_tnrl cnt)
inc.s bc
 d a, c
l d (_tm1l _cnt+0), a
l d a, b
I d (_tml cnt+l),a
nop
exx
ex af , af’
ei
reti.l
. def _nm _int

_nm _int:

exx
ex af , af’
push iy

; print nessage
[ d bc, nm Str
push bc
cal | (_printf+0)
pop Iy

; set nm flag
l d a,l
l d (_nm flag),a
exx
ex af , af’

AN015701-0703 isr.s
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pop iy
ei
reti.l

. def _i2c_int
.extern _ez80_i2c_isr

_i2c_int:

push i X

push af

push bc

push de

push hl

push i X

push iy

cal (_ez80_i2c_isr)

pop iy

pop i X

pop hl

pop de

pop bc

pop af

pop i X

ei

reti.|l

main.c

/*********************************************************************
* %
** Aut hor: DP Consulting, Inc. Di ck Pado
* %

** Source: main.c
* *

** Description: F91 BB | 2C AppNot e

* %

** Rev Who Dat e Descri ption

* %

** 1.0 DPC 06/05/03 initial rel ease

* %

*********************************************************************/

AN015701-0703 main.c



#define MAIN

#i
#i
#i
#i
#i
#i
#i
#i
#i
#i

ncl ude <stdi o. h>

Application Note

Using the PCF8584 I2C Controller with the eZ80Acclaim!™ MCU

ncl ude <stdlib. h>
ncl ude <string. h>
nclude <limts. h>
ncl ude <ez80f 91. h>

ncl ude “types. h”

ncl ude “ez80RegDefs. h”
ncl ude “tb_vars. h”

ncl ude “ez80 i 2c. h”
ncl ude “bb_cfg. h”

extern i nt

int main() {

i nt
i nt
i nt

[l hlw setup

init();

r epeat

/1l clear buffer and variable from previous testing

mai n(voi d) ;

test Num
choi ce;
err Ret;

OFF;

Z,

IlLod

kb_flush();
inbuf[0] = “\0";
do {
printf(
“\n\t*************************************************\n");
printf( “\t* F91 Engi neering Devel opnent Board *\n");
printf( “At* | 2C Application Note *\n");
printf(
“\t*************************************************\n”);
printf(“\n");
printf(“ x. Exit\n”);
printf(“ 1. reset ez80 i2c\n”);
printf(“ 2. EZ80 Master tx\n");
printf(* 3. PCF8584 Master tx\n");
printf(“ 4. EZ80 Master rx\n”);
printf(“ 5. PCF8584 Master rx\n");
AN015701-0703 main.c
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printf(“99. Set Test Options\n”);
printf(“\n\tEnter Selection: “);

printf(“Choose a test nunmber or ‘x’ to exit: “);
gets(inbuf);

if(inbuf[0] == *"x")

{
printf(“Exiting . . .\n");
printf(“End of Testing Program. . .\n");
br eak;

}

test Num = atoi (i nbuf);

//clear buffer:
kb_flush();

do {
switch(testNum {
case 0: break;
case 1: ez80_i2c_reset(); break;
case 2: errRet = ez80_mas_tx();
i f (repeat==0FF)
printf(“ezZ80 Master Tx Test %\n”,errRet ?
“Failed” : “Passed”);
br eak;
case 3. errRet = pcf8584 mas(|12C WR);
i f (repeat==0FF)
printf(“PCF8584 Master Tx Test %\n”,errRet ?
“Failed” : “Passed”);
br eak;
case 4. errRet = ez80_nmas_rx();
i f (repeat ==0FF)
printf(“ezZ80 Master Rx Test %\n”,errRet ?
“Failed” : “Passed”);
br eak;
case 5: errRet = pcf8584 mas(|12C RD);
i f (repeat==CFF)
printf(“ PCF8584Master Rx Test %\n”",errRet ?
“Failed” : “Passed”);
br eak;
case 99:
do

AN015701-0703 main.c
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{
printf(“Set Test Options\n”);
pri nt f ( “1. repeat = s\ n” ’ repeat 2 “ON' : © O:F”) ;

printf(“q. Quit\n Enter Selection: *);
get s(i nbuf);

choi ce = atoi (inbuf);

kb _flush();

i f(choice == 0)

{
printf(“Exiting sub_nmenu\n”);
//clear variable and buffer:
inbuf[0] = “\0";
br eak;

}

i f(choice == 1)
repeat = (repeat == OFF) ? ON : OFF;
i f(choice == 2)
stopOnErr = (stopOnErr+1) %2;
} while(choice !=0);
br eak;
defaul t:
printf(“You nmust choose a valid option or Zero to quit.\n");
br eak;
}
} while (repeat==0N && !'kbhit() && testNunx6);
if (kbhit()) {

kb_flush();
}
} while(inbuf[0] !'= “Xx");
return O;
}
sio.c
/*********************************************************************
** Aut hor: DP Consulting, Inc. Di ck Pado

** Source: sio.c
** Description: Routines to support the serial devices on the
** preadboard

AN015701-0703 sio.c
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* %

** Rev Dat e Descri ption
** 1.0 11/15/02 initial release

* %

*********************************************************************/

#i ncl ude <stdio. h>

#i ncl ude <string. h>

#i ncl ude <ez80f91. h>

#i ncl ude “types. h”

#i ncl ude “ez80RegDefs. h”
#i nclude “tb_vars.h”

//************ UAR'I'O COﬂtI’Ol kkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkh*x

int kbhit(void) {
return( UARTO_LSR & RxDat aRdy) ;

}
void kb_flush()
{
whi | e(kbhit())
getch();
}
i nt getch(void)
{
int ch;
/!l wait for data character avail abl e
while (! (UARTO_LSR & RxDat aRdy));
ch = UARTO_RBR;
if ((ch == *\r" || ch == (‘\r’|0x80)) && uartOMbde==ASCl |)
ch = ‘“\'n";
/'l echo character back
i f (uartOEcho)
put ch(ch);
return(ch);
}

/'l pass the character to be xmitted
voi d putch(int c)

AN015701-0703 sio.c
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[/ if If, then send cr + |f

if (c == '\n &% uartOMode==ASCI 1) {
/1 wait for tx holding reg enpty
while (! (UARTO_LSR & TxRdy));
UARTO_THR = “\r’;

}

/1 wait for tx holding reg enpty

while (! (UARTO_LSR & TxRdy));

UARTO_THR = c;

funcs.c

/*********************************************************************

** Aut hor: DP Consulting, Inc. Di ck Pado
** Source: funcs.c
** Description: |12C support Routines

* %

** Rev Dat e Descri ption

** 1.0 11/15/02 initial rel ease
* %

*********************************************************************l

#i ncl ude “types.h”

#i ncl ude <ez80f91. h>

#i ncl ude “ez80RegDefs. h”
#i ncl ude “pcf8584. h”

#i nclude “tb_vars.h”

//********************************************************************

/11

/1l rd_i2c_creg - pcf8584 control register read

/11

/'l input parameters: ctrl specifies the register to be read.
/11

//********************************************************************

u char rd_i2c_dreg(u_char ctrl) {
| 2C_ CREG = ctrl;
return(l2C_DREG ;

AN015701-0703 funcs.c
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//********************************************************************

/1
/1 w _i2c_creg - pcf8584 control register wite

/11

/1l input parameters: ctrl specifies the register

/1 data specifies the data to be witten to the desired
reg

/11

//********************************************************************

void w _i2c_creg(u_char ctrl, u_char data) {
| 2C CREG = ctrl;
| 2C DREG = dat a;

}

//********************************************************************

11
/1l startTimer - starts timerO for the desired tinme del ay
/1
/1l input paraneters: toh - specifies the tiner high val ue
11 tol - specifies the timer |ow value
11

//********************************************************************

void startTinmer(u_char toh, u_char tol) {

/1 Stop timer first

TVRO_CTL = TnrSel Sys | TnmrCd kDiv1l6 | TnrlShot | TnrDis;
/1 Disable interrupts for tiner O

TMRO_IER = O0;

/'l set timeout

TMRO_RR H = toh;

TMRO_RR L = tol;

TVRO_CTL = TnrSel Sys | Tnrd kDiv1l6 | Tnr1Shot | TnrlLoad;
/1 WAt until timeout flag is cleared

whi |l e(TMRO_TO) ;

/] start tiner

TMRO_CTL = TnrSel Sys | T kDivl6 | Tnrl1lShot | TnrEn | TnrLoad;

}

//********************************************************************

11

AN015701-0703 funcs.c
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/1 timeDelay - delays ‘nunfenths’ * .1 seconds
/1

//********************************************************************

void tinmeDel ay(int nunmTenths) ({
i nt [

for (j=0; j<=nunTenths; j++) {
/1 1 second del ay
for (i=0; i<5; i++) {
start Ti mer (TO2OMS>>8, TOROMSY256) ;
whil e(! (TMRO_TO));

i2c.c
//********************************************************************
** Aut hor: DP Consulting, Inc. Di ck Pado

** Source: i2c.c
** Description: Routines to test the eZ80 |2C

* %

** Rev Dat e Descri ption

** 1.0 06/05/03 initial release
* %

*********************************************************************l

#i ncl ude <stdio. h>

#i ncl ude <ez80f91. h>

#i ncl ude “types.h”

#i ncl ude “ez80RegDefs. h”
#i ncl ude “pcf8584. h”

#i ncl ude “ez80_i 2c. h”
#include “tb_vars. h”

#define | 2C PKTSZ 10 /'l sets the size of the i2c transfers

//********************************************************************

11

/1 peripheral _reset - assert the peripheral reset - hardware reset to
pcf 8584

/1

AN015701-0703 i2c.c
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//********************************************************************

voi d peripheral reset(void) {
| 2C_SET_RESET;
ti meDel ay(1);
| 2C_CLR_RESET;

/1 initialize pcf8584 |12C controller
pcf 8584 _i 2c_i ni t (PCF8584_SLVADDR) ;
}

//********************************************************************

/1

/1l pcf8584 i2c init - initialize the pcf8584 i2c

/1

/1 input parameter: slvAddr - the pcf8584 i2c address
/1

//********************************************************************

void pcf8584 i2c init(u_char slvAddr) {

/'l program sequence for initial setup

w _i2c_creg(l2C_ | OAWW_ADDR, sl vAddr);
wr_i2c_creg(l2C_I1VEC, 0x00);

w_i2c_creg(l2C_ I CLKREG 12C CLKSEL_90 | |2C _CLKFREQ 3);
| 2C_CREG = | 2C_CTLSTAT;

startTi mer (TO2OMS>>8, TO2OMSY256) ;
whi | e(! TMRO_TO);
}

//********************************************************************

Il

/1l ezB80_i2c_init - initialize the ez80 i2c

11

/1 input parameter: slvAddr - the ez80 i2c address
11

//********************************************************************

void ez80_i2c_init( u_char slvAddr) {
/1 disable i2c

| 2C _CTL = 0;
/] set the clock
| 2C_CCR = EZ80_CLKDATA;

AN015701-0703 i2c.c
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/1l set 7 bit slave address

| 2C_XSAR = 0;

| 2C_SAR = (sl vAddr<<1) | EZ80_CALLADDR ENA;
}
//********************************************************************
/1
/1l ez80_i2c _reset - software reset
/1

//********************************************************************

voi d ez80_ i 2c_reset() {

/] reset ez80 i 2c
| 2C_ SRR = Oxff;

/1 del ay
start Ti mer (TOROMS>>8, TOROMSY256) ;
whi l e(! TMRO_TO);

2C_CTL = 0O;
//********************************************************************
11

/1 ez80 _mas _tx - ez80 i2c in nmaster node sends packet to pcf8584.
/1

/1 ez80 i2c handles by the ez80_i 2c_isr.

/1 pcf8584 i2c is polled.

/1

//********************************************************************

u_short ez80 nas_tx(void) {

i nt i

i nt nbytes = 0;
i nt st at;

u_char node;

u_char dat a;

i nt ret Code = O;
u_char busy = 1;

/] set slave receive / slave txmt node
node = | 2C R,

AN015701-0703 i2c.c
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i2c_error = 0O;

/'l reset to ez80 i2c
i f (repeat ==0FF)
ez80_i 2c_reset();
/'l reset/init the pcf8584 i2c controller
pcf 8584 i 2c_i nit (PCF8584_SLVADDR) ;

[/l setup data for ez80 i2c isr
i 2c_sl v_addr = PCF8584_SLVADDR;
i 2c_nbyt es2xfer = |2C _PKTSZ;

i 2c_nbytesXferred = O;

i 2c_node = 1 2C VR,

nm _ flag = O;

[l init ez80 i2c
ez80_i 2c_i ni t (EZ80_SLVADDR) ;

/'l set start condition - this will put the i2c into naster node

/[l and a start interrupt will occur 0x08

/1 The i2c_int isr will transfer the slave address and the data bytes
I

| 2C CTL = EZ80_ENAB | EZ80_STA | EZ80_I|EN,

whi | e(busy && nm _fl ag==0) {
/1 wait for pcf8584 interrupt
startTi mer (TOROMS>>8, TO2OMSY256) ;
i = 0;
while(((stat=I2C SREG & S1 PIN) && nmi _flag==0) {
if (TMRO_TO {
i ++;
if (i>12C_TO DELAY) {
printf(“Tinmeout Errorl in ez80_nmaster_tx waiting for
S1_pin negation\n”);
printf(“Press NM PB to exit\n”);
while(!nm flag);
} else {
start Ti nmer (TOROMS>>8, TOROMSY256) ;
}

}
}
/1l process the interrupt
if (stat & S1_AAS) {
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/'l read address, clears interrupt
data = | 2C_DREG
[l dummy read - don’tknow why but it seened to nake it work
| 2C_DREG;
/'l check slave receive / slave txnt nopde
if (nmode !'= (data & 12C_RD)) {
printf(“8584 Error - wong node exp % got
%\ n”, node, dat a& 2C RD) ;

ret Code = 1;
busy = 0;
}
/1 check address
if ((data>>1)!= PCF8584_ SLVADDR) {
printf(“8584 Error: slave address m smatch\n”);
ret Code = 1;
busy = 0;
}

} else if (stat & S1_BER) {

/1l clear interrupt
| 2C_CREG = | 2C_CTLSTAT;
printf(“8584 Error: bus error\n”);
ret Code = 1;
busy = 0;
} else if (stat & S1_LAB) {
printf(“master Lost Arbitration - unexpected status\n”);

ret Code = 1;
busy = 0;

} else if (stat&S1_STS) {
busy = 0;

} else {

i f (node& 2C RD) {
// slave tranmt node
nbyt es++;
// slave tx nbde - check LRB
if (stat&S1_ADO_LRB) ({
busy = 0;
} else {
}
/'l wite byte to data reg, clears interrupt
| 2C_DREG = nbytes;
} else {
/'l slave receive node
nbyt es++;
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/1l read data, clears interrupt
data = | 2C DREG,
/1 check data
i f (data!=nbytes) {
ret Code = 1,
printf(“rx error on byte % got %\n”, nbytes, data);

}
}

return retCode;

}

//********************************************************************

/1

/1l ez80_mas_rx - ez80 i2c in master node to receive packet from pcf8584
/1

/1 pcf8584 sends an increnmenting pattern to the ez80 i 2c.

/1 Data pattern checked in the ez80 i 2c isr.

/1l pcf8584 i2c is polled.

/1

//********************************************************************

u_short ez80 _mas_rx(void) {

i nt i

i nt nbytes = 0;
i nt st at;

u_char node = 0;
u_char dat a;

i nt ret Code = 0;
u_char busy = 1;

i2c_error = 0;

/'l reset/init the pcf8584 i2c controller
pcf 8584 i 2c_i ni t (PCF8584_SLVADDR) ;

/1 setup data for ez80 i2c isr
i 2c_sl v_addr = PCF8584_SLVADDR,
i 2c_nbyt es2xfer = |12C _PKTSZ;

i 2c_nbytesXferred = 0;

i 2c_nmode = | 2C_RD;

nm flag = 0;
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/Il s/lwreset to ez80 i2c
i f (repeat==CFF)
ez80_i 2c_reset();
ez80_i 2c_i ni t (EZ80_SLVADDR) ;

/'l set start condition - this will put the i2c into naster node

/1 and and send start interrupt will occur

[l The i2c_int isr will transfer the slave address and the data bytes
I

| 2C_ CTL = EZ80_ENAB | EZ80 STA | EZ80 I EN

Il wait for AAS bit set
/1 NOTE: aas bit gets set before pin goes |ow stat=84
I
startTi mer (TO2OMS>>8, TO2OMSY256) ;
i = 0;
while((!((stat=I2C_ SREG & S1_AAS)) && nm _flag==0) {
if (TMRO_TO {
i ++;
if (i>12C_TO DELAY) {
printf(“Tinmeout Errorl in ez80_master_rx waiting for S1_AAS
assertion\n”);
return 2;
} else {
start Ti mer (TOQRONMB>>8, TOROMSYR256) ;

}
}
}
whi | e(busy && !'nmi _flag) {
/1 wait for pcf8584 interrupt
start Ti mer (TOQRONMB>>8, TOROMSYR256) ;
i = 0;
while(((stat=12C SREG & S1_PIN) && nm _flag==0) {
if (TMRO_TO {
i ++;
if (i>12C_TO DELAY) {
printf(“Timeout Error2 in ez80 master _rx waiting for
S1 PIN negation\n”);
return 2;
} else {
start Ti mer (TOR2OMS>>8, TOROMSY256) ;
}

AN015701-0703 i2c.c



Application Note
Using the PCF8584 I2C Controller with the eZ80Acclaim!™ MCU

.i—/
a4 | 36

IlLod

}

/'l process the interrupt
if (stat & S1_AAS) {
/1l read address, does not clear interrupt in slave receive node
data = | 2C _DREG
/'l set slave receive / slave txnmit node
node = data & | 2C _RD;
/1 check address - Note this doesn’t account for genearal
/1 call addresses
if ((data>>1)!= PCF8584_SLVADDR)
ret Code = 1,
if (node & 12C RD) {
/1 load first byte to send
nbyt es++;
| 2C_DREG = nbytes;
}
} else if (stat & S1_BER) {
/1 clear interrupt
| 2C_CREG = | 2C_CTLSTAT;
/1 exit |oop
ret Code = 1;
busy = 0;

} else if (stat & S1_LAB) {
printf(“master Lost Arbitration - unexpected status\n”);
ret Code = 1;
busy = 0;

} else if (stat&S1l STS) {

/'l clear interrupt
| 2C_CREG = | 2C_CTLSTAT;
/1 check if all bytes received
i f (nbytes!=i2c_nbytes2xfer)
ret Code = 1;
[l exit |oop
busy = 0;
} else {
I
/'l handl e data transfers here
I
i f (nmode&l 2C RD) {
/1 slave tx node - check LRB
if (stat&S1_ADO_LRB) ({
/1 clear interrupt
| 2C_CREG = | 2C_CTLSTAT;
/1 exit |oop
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busy = 0;
} else {
nbyt es++;

/Il wite byte to data reg, this clears interrupt
| 2C_DREG = nbytes;

}

} else {

/'l slave receive node

nbyt es++;

/1 read data, clears interrupt

data = | 2C _DREG

/1 check data

i f (data!=nbytes) {
ret Code = 1;
printf(“rx error on byte % got %\n”, nbytes, data);

/ if stop condition, then exit |oop, done
f (stat&Sl _STS) {

/1 check if all bytes received

i f (nbytes!=i2c_nbytes2xfer)

ret Code = 1;
busy = 0;
}
}
}

}

[l return i2c_error or’ed with ret Code

return (retCode | i2c_error);
}
//********************************************************************
11
/1 pcf8584 mas
11
/1 input paranmeter: node - specifies read or wite
11 - Wwite is master tx
11 - read is master rx
11

//********************************************************************

u_short pcf8584_mas(int node) {

i nt i
i nt nbytes = 0;
i nt busy = 1;
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i nt ret Code = O;
u_char dat a;

u_char stat;

u_char firstRead = 1;

pcf 8584 i 2c_i ni t (PCF8584_SLVADDR) ;

/'l reset ez80 i2c

| 2C_SRR = Oxff;

€z80_i 2c_i ni t (EZ80_SLVADDR) ;
i2c_error = 0;

i 2c_nbyt es2xfer = 12C_PKTSzZ;
i 2c_nbytesXferred = 0;

nm _ flag = O;

/1 Enable the i2c, enable interrupts
|2C_CTL = EZ80_ENAB | EZ80_ACK | EZ80 | EN;

| 2C DREG = (EZ80_SLVADDR<<1) | node;

startTi mer (TO2OMS>>8, TO2OMSY256) ;
i = 0;
while(!(12C_SREG & S1_BBN) && !nm _flag) {
if (TVMRO_TO {
i ++;
if (i>12C_TO DELAY) ({
printf(“Timeout Errorl in pcf8584_master waiting for S1_BBN
assertion\n”);
} else {
start Ti mer (TQROMB>>8, TOROMSY256) ;
}

}
}
| 2C_CREG = | 2C_CTLSTAT | S1_STA

/1 polling | oop
whil e(busy && !'nm _flag) {

start Ti mer (TO2OMS>>8, TOROVSY256) ;

i = 0;

/1 process the interrupt
while(((stat=I2C SREG & S1 PIN) && nm _flag==0) {
if (TMRO_TO {
i ++;
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if (i>12C_TO DELAY) {
printf(“Tinmeout Error2 in pcf8584 nmaster waiting for
S1 PIN negation\n”);
} else {
start Ti mer (TOR2OMS>>8, TOROMSY256) ;
}

}
}
if (stat & S1_AAS) {
ret Code = 1;
busy = 0;
} else if (stat & S1_BER) {
/'l clear interrupt
| 2C_CREG = | 2C_CTLSTAT;
ret Code = 1;
busy = 0;
} else if (stat & S1_LAB) {
printf(“8584 Error: master Lost Arbitration - unexpected
status\n”);
ret Code = 1;
busy = 0;
} else if (stat&S1_STS) {
printf(“8584 Error: Stop condition detected in master node\n”);
ret Code = 1,
busy = 0;
} else {
I
/1l handl e data transfers here
I
i f (node& 2C RD) {
/'l increment to next byte to read
nbyt es++;
/!l master receive node
/1l check if last byte to read
if (stat & S1_ADO_LRB) {
/1l got nack - send stop condition
/1 clear interrupt, send stop condition
| 2C_CREG = | 2C_CTLSTAT | S1_STO
busy = 0;
} else {
i f (nbytes==i2c_nbytes2xfer-1) {
/1 disable auto ack - want to nack last byte to end
transfer
| 2C_CREG = S1_ESO;
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}
}
/1l read data, clear interrupt
data = | 2C _DREG
if (!firstRead) {
/'l check data for increnmenting pattern
i f (datal!=nbytes) {
ret Code = 1;
printf(“8584 Error: rx data exp % got
%\ n”, nbyt es, dat a) ;
}
} else {
firstRead = O;
nbyt es- -;
}
} else {
/1 master tx node
i f (nbytes==i 2c_nbyt es2xfer) {
/1 clear interrupt, send stop condition
| 2C_CREG = | 2C_CTLSTAT | S1_STO

busy = 0;
} else {
nbyt es++;
/1 wite data - increnenting pattern
| 2C DREG = nbytes;
}
}
}
}
return(i2c_error | retCode);
}
//********************************************************************
11
/1l ezB80_i2c_isr - ez80 i2c interrupt service routine
11

/1 read the status to determne the cause of the interrupt

/1 handl e the interrupt

/1

/1 The follow ng gl obal paraneters nust be set prior to starting
transfer:

/1
/1 i2c_slv_addr - the slave address
/'l i2c_nbytes2xfer - the size of the i2c transfer
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/1 12c_nbytesXferred - the nunber of bytes actually transferred (init
to 0)

/1l i2c_node - sets the direction of the transfer (read or
wite)

11

/1 The define | 2C_PKTSZ hol ds the nunber of bytes to transfer

11

/1l The data packet is an increnenting pattern 1 to |12C PKTSZ

/1

/1 When the ez80 12C is receiving data, the data is checked for the
correct

/1l data

11

//********************************************************************

void ez80_i2c_isr(void) {

u_char st at;
u_char dat a;
stat = | 2C_SR;

switch(stat) {
case EZ80_ STARTCOND:
/'l send sl ave address
| 2C DR = (i2c_slv_addr<<1) | i2c_node;
/1l clear interrupt flag
| 2C_CTL &= ~EZ80_I FLG
br eak;
case EZ80_ MMDDRACK:
if ((i2c_npde& 2C RD)==12C WR) {
i 2c_nbyt esXf erred++;
/'l send data - increnenting pattern starting at 1 to |12C PKTSZ
| 2C DR = i 2c_nbytesXferred,
Il clear interrupt flag
| 2C_CTL &= ~EZ80_I FLG
} else {
printf(“Got EZ80 MMDDRACK in naster receive node - Press NM
PB to exit\n");
whi l e(nm _fl ag==0);
Il clear interrupt flag
| 2C_CTL &= ~EZ80_I FLG
}
br eak;
case EZ80_ MMDDRNACK:
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/1 clear interrupt flag, set stop condition
| 2C_CTL &= (12C CTL & ~EZ80_I| FLG | EZ80_STP;
br eak;
case EZ80_ NMRADDRACK:
if (i2c_node& 2C RD) {
if (i2c_nbytes2xfer>1) {
/1l clear interrupt flag, set ACK
| 2C_ CTL = (12C_CTL & (~EZ80_I FLG) | EZB0_ACK;
} else {
/1 clear interrupt flag
| 2C_CTL &= ~EZ80_I FLG
}
} else {
printf(“ERROR Got EZ80 MRADDRACK in master transmt node -
press NM PB to exit\n”);
whi l e(nm _fl ag==0);
/'l clear interrupt flag
| 2C CTL &= ~EZ80_| FLG
}
br eak;
case EZ80_ MRADDRNACK:
/1l clear interrupt flag, set stop condition
| 2C CTL = (12C_CTL & ~EZ80_I FLG | EZ80_STPR;
br eak;
case EZ80_MI'XDATAACK:
if (i2c_nbytesXferred==i 2c_nbytes2xfer) {
[l clear interrupt flag, set stop condition
| 2C CTL = (12C_CTL & ~EZ80_| FLG | EZ80_STP;
} else {
i 2c_nbyt esXf erred++;
/'l send data - increnenting pattern starting at 1 to |12C PKTSZ
| 2C DR = i 2c_nbytesXferred;
/'l clear interrupt flag
| 2C_CTL &= ~EZ80_I FLG
}
br eak;
case EZ80_ MIXDATANACK:
/1 wite out dunmy byte
| 2C DR = i 2c_nbytesXferred;
printf(“mas tx data nack on byte %, send
stop\n”,i2c_nbytesXferred);
/1 clear interrupt flag, set stop condition
| 2C_ CTL = (12C_CTL & ~EZ80_I FLG | EZ80_STP;
br eak;
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case EZ80_MRXDATAACK:
i 2c_nbyt esXf erred++;
[/l read the data
data = | 2C DR,
/'l check data
if (datal!=i2c_nbytesXferred) {
i2c_error = 1;
printf(“rx error on byte % got %\n”,i2c_nbytesXferred, data);
}
/1 if only 1 nore byte, negate ACK
if (i2c_nbytesXferred==i 2c_nbytes2xfer-1) {
/1l clear interrupt flag, neagate ACK (don’t send ack on | ast

byt e)
| 2C_CTL = 12C _CTL & ~(EZ80_I FLG EZ80_ACK) ;
} else if (i2c_nbytesXferred==i2c_nbytes2xfer) {
printf(“Shoul d have not acked |ast byte - press NM PB to
exit\n”);

whi Il e(nm _fl ag==0);
/1l clear interrupt flag
| 2C CTL &= ~EZ80_| FLG
} else {
/1 clear interrupt flag
| 2C CTL &= ~EZ80 | FLG
}
br eak;
case EZ80_MRXDATANACK:
i 2c_nbyt esXf err ed++;
// read the data
data = | 2C DR,
/1 check data
if (datal!=i2c_nbytesXferred) {
i2c_error = 1,
printf(“rx error on byte %d got %\n”,i2c_nbytesXferred, data);
}
if (i2c_nbytesXferred==i2c_nbytes2xfer) {
/1 clear interrupt flag, set stop condition
|2C CTL = (12C CTL & ~EZ80_ | FLG | EZ80_STP;
}

br eak;

case EZ80_ SWADDRACK:

case EZ80 SWADDRACKLARB:
/1 clear interrupt flag
| 2C CTL &= ~EZ80_| FLG
br eak;
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case EZ80_ SRXADDRDATAACK:
i 2c_nbyt esXf erred++;
[/l read the data
data = | 2C DR,
/'l check data
if (datal!=i2c_nbytesXferred) {
i2c_error = 1;
printf(“slave rx error on byte % got
\n”,i2c_nbytesXferred, data);
}
Il clear interrupt flag
| 2C CTL &= ~EZ80_| FLG
br eak;
case EZ80_ SRXADDRDATANACK:
i 2c_nbyt esXf err ed++;
/'l read the data
data = | 2C DR,
/'l check data
if (datal!=i2c_nbytesXferred) {
i2c_error = 1;
printf(“slave rx error on byte % got
%\ n”,i2c_nbytesXferred, data);
}
i2c_error = 1;
printf(“slave rx data with nack, should have sent ack - press NM
PB to exit\n");
whi l e(nm _fl ag==0);
/] clear interrupt flag
| 2C_CTL &= ~EZ80_I FLG
br eak;
case EZ80 SRXSTOPREPSTART:
/1l clear interrupt flag
if (i2c_nbytes2xfer!=i2c_nbytesXferred) {
printf(“detected stop condition, transferred % bytes, exp

%\ n”,
i 2c_nbytesXferred, i2c_nbytes2xfer);
i2c_error = 1;
}
| 2C_CTL &= ~EZ80 | FLG
br eak;
case EZ80 SRXADDRRDACK: /1 0Oxa8
case EZ80_ STXDATAACK: /1 0xb8

/'l send byte back to naster
i 2c_nbyt esXf erred++;
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/'l send data - incrementing pattern starting at 1 to |2C PKTSZ
| 2C DR = i 2c_nbytesXferred,
/1l clear interrupt flag
| 2C_CTL &= ~EZ80_I FLG
br eak;
case EZ80_STXDATANACK:
case EZ80_ STXLASTDATAACK:
/'l clear interrupt flag, clear ACK
| 2C_ CTL = (12C_CTL & ~(EZ80_I FLE EZ80_ACK) ) ;
br eak;
case EZ80_BUSERR:
printf(“EZ80 |12C Buss Error - press NM PB to exit\n");
whi Il e(nm _fl ag==0);
br eak;
defaul t:
printf(“default case: ez80 |2C status=% - press NM PB to
exit\n”,
| 2C SR);
whi |l e(nm _fl ag==0);
/1l clear interrupt flag
| 2C_CTL &= ~EZ80_I FLG
br eak;

init.c

/*********************************************************************

** Aut hor: DP Consulting, Inc. D ck Pado
** Source: init.c

** Description: Initialize the eZ80 registers
* %

** Rev Dat e Descri ption

** 1.0 06/05/03 initial release

*********************************************************************l

#i ncl ude <stdio. h>

#i ncl ude <ez80f91. h>

#i ncl ude “types.h”

#i ncl ude “ez80RegDefs. h”
#i nclude “tb_vars.h”

#i ncl ude “bb_cfg.h”
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void init(void) {
int i;
/1 disable interrupts
| DS

//initialize test vari abl es:
r epeat = COFF;
stopOnErr = ON;

/1 initialize uartO
/1 IRTS bit needs to be high on port D2 for RS232 to work
/1l using reset condition for now.

UARTO LCTL = DLABIt;

UARTO BRG H = BAUD57600>>8;
UARTO_BRG L = BAUD57600;
UARTO LCTL = Char8Bits;

/[l Enable fifos

UARTO_FCTL = Enabl eFi fo;

/]l set default npde to ascii
uart OMode = ASCl | ;

uart OEcho 1;

[/ initialize the internal RAM control
RAM CTL = RAM EN;

[/ initialize the internal RAM address
RAM ADDR U = | NTERNAL RAM BASE;

I/ initialize the CREG
CREG = 0x00;

timeDel ay(1);

CREG = 0x80;

ti meDel ay(1);

CREG | = 0x82;

ti meDel ay(1);

CREG = I NI T_CREG

/1l setup PortD gpio as uartO
/1 all pins controlled by alternate function

/1 pd0 = txdl OUTPUT
/1 pdl = rxdl | NPUT
/1l pd2 = rtsl OUTPUT
/1 pd3 = ctsl | NPUT
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/1l pd4 = dtr1 OUTPUT
/1 pd5 = dsrl | NPUT

/1 pd6 = dcdl | NPUT

/1 pd7 =ril | NPUT

PD ALT2 = INIT_PD ALT2;
PD ALT1 = INIT_PD ALTI;
PD DDR = I NI T_PD DDR;
PD DR = INT_PD DR

/1l setup PortC gpio as uartl
/1 all pins controlled by alternate function
/1 pcO = txdl OUTPUT

/1 pcl = rxdl | NPUT

/1l pc2 = rtsl OUTPUT
/[l pc3 = ctsl I NPUT

/1l pc4 = dtr1l OUTPUT
/'l pc5 = dsrl | NPUT

/1l pc6 = dcdl | NPUT

/[l pc7 =ril |NPUT
PC ALT2 = INIT_PC ALT2;
PC ALT1 = INIT_PC ALT1;
PC DDR = I NI T_PC _DDR;
PCDR = INT_PCDR

/1l setup PortB gpio as open drain, ddr=out
/1 enable SPI ports and t4_out
[l drive ss pin since not pulled-up on board

PB_ALT2 = INIT_PB_ALT2;
PB_ ALT1 = INIT_PB_ALTI;
PB DDR = I NI T_PB DDR;
PB DR = INT_PB DR
/[l port a - all outputs
PA ALT2 = I NI T_PA ALT2;
PA ALT1 = INIT_PA ALTI;
PA DDR = I NI T_PA DDR;
PA DR = INT_PA DR

[l assert hardware reset to pcf8584
peri pheral _reset();

/] ez80 i2c reset - s/wreset
ez80 i 2c_reset();
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/1 enable interrupts
init_ints();

types.h

/*********************************************************************

** Aut hor: DP Consulting, Inc. Di ck Pado
** Source: types.h
** Description: different types defined

* %

** Rev Dat e Descri ption

** 1.0 06/03/03 initial release
* %

*********************************************************************/

# ifndef TYPES H
# define TYPES H

t ypedef unsigned int uint ;
typedef unsigned char u_char ;
t ypedef unsigned char byte ;

t ypedef unsigned char bool ;
typedef unsigned short u_short ;
t ypedef unsigned long wu_long ;

# ifndef TRUE
# define TRUE 1
# define FALSE O

# endi f
# endif

ez80RegDefs.h
/*********************************************************************
* %
** Aut hor: DP Consulting, Inc. Di ck Pado
* %

** Source: ez80RegDefs. h
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* %

** Rev Dat e
* %

** 1.0

* %

06/03/03 initial

Defines for the eZ80
Description
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*********************************************************************/

#i f ndef EZ80REG_DEF
#defi ne EZ80REG _DEF

11

/] define word accesses to 16 bit

I

/1 ZDS COVPI LER BUG can’t define 16 bit
/1 #define | SFRWvol atil e unsigned short
/1 #define | SFRWvol atil e unsigned short

/* COWPILER BUG - get internal error
#defi ne EMAC CTLD *((volatile
#defi ne EMAC_TPTV *((volatile
#defi ne EMAC MAXF *((volatile
#defi ne EMAC CTLD *((volatile
#defi ne EMAC TLBP *((vol atile
#defi ne EMAC RHBP *((volatile
#defi ne EMAC RRP *((volatile
#defi ne EMAC_PRSD *((volatile
#defi ne EMAC_RWP *((volatile
#defi ne EMAC TRP *((volatile
#defi ne EMAC BLKSLFT *((volatile
#defi ne EMAC FDATA *((volatile
*/

EMAC regs

900
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned

i nt ernal
__INTIO *
__INTIO *

short
short
short
short
short
short
short
short
short
short
short
short

i/o regs

__INTI O *) 0x3C)
__INTI O *) 0x2B)
__INTI O *) 0x30)
__INTI O *)0x3C)
__INTI O *) 0x42)
__INTI O *) 0x47)
__INTI O *) 0x49)
__INTI O *) Ox4E)
__INTI O *) 0x51)
__INTI O *) 0x53)
__INTI O *) 0x55)
__INTI O *) 0x57)

//********************************************************************

/1 \WDT

//********************************************************************

/] wdt control

#def i ne
#def i ne
#def i ne
#def i ne
#defi ne

reg bit defs
WDT_EN 0x80
WDT_DI S 0x00
WDT_NM OUT 0x40
WDT_RSTOUT 0x00
WDT_RSTFLAG 0x20
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/Il bit 4

#defi ne WDT_NM FLAG 0x10
/1 bits 3:2

#defi ne WDT_SYSCLK 0x00
#defi ne WDT_| NTRCOSC 0x08
#defi ne WDT_RTCCLK 0x04
/1 bits 1:0

#defi ne WDOT_TQ27 0x00
#defi ne WDT_TO25 0x01
#define WDT_TO22 0x02
#define WDT_TOL8 0x03

//********************************************************************

/1 Internal RAM

//********************************************************************

#defi ne RAM EN 0x80
#define RAM DI S 0x00
#defi ne ERAM EN 0x40 /1l emac ram

//********************************************************************

/1 1rDA
//********************************************************************
#define | RDA LOOPBACK 4

#defi ne | RDA_RXEN 2

#define | RDA_EN 1

#defi ne | RDA_TXEN 0

#define IRDA D S 0

//********************************************************************

/'l RTC

//********************************************************************

#defi ne RTC_ALARM 0x80

#define RTC_I EN 0x40
#define RTC_ID S 0x00
#defi ne RTC_BCD 0x20
#defi ne RTC_PWRLI NE 0x10
#define RTC XTAL 0x00
#defi ne RTC_PWR60 0x00
#defi ne RTC_PWR50 0x08
#define RTC_SLP_WAKE 0x02
#defi ne RTC_UNLOCK 0x01
#define RTC _LOCK 0x00
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// RtcACtrl bit defs

#def i ne RTC_ADOW EN 0x08
#defi ne RTC_AHRS_EN 0x04
#define RTC_AM N_EN 0x02
#defi ne RTC _ASEC EN 0x01

//********************************************************************

/1 Internal FLASH
//****-k*-k***-k*-k***-k*-k*************-k*****-k*-k***************************
#defi ne FLASH KEY_CODE (u_short) 0x49b6 /'l Flash key codes
/1 flash control reg

#define FLASH WAI T_STATES(n) (n<<b)

#defi ne FLASH EN 0x08
/1 flash interrupt control reg
#defi ne FLASH DONE_| EN 0x80
#defi ne FLASH ERR | EN 0x40
#defi ne FLASH_DONE 0x20
#define FLASH WR VI O 0x08
#defi ne FLASH RP_TMO 0x04
#defi ne FLASH PG VI O 0x02
#def i ne FLASH MASS VI O 0x01
#defi ne FLASH _NO _ERRS 0x00
/1 flash page reg

#define FLASH MAI N_NVEM 0x00
#defi ne FLASH | NFO_MEM 0x80
/1 flash progrmcontrol reg
#def i ne FLASH_ROW PGM 0x04
#defi ne FLASH PG _ERASE 0x02

#define FLASH MASS ERASE  0x01

#defi ne FLASH ERASE_VALUE Oxff

//********************************************************************

Il GPIO

//********************************************************************

#define GPI OALT2_TOTEMPOLE_QOUT 0x00
#define GPI OALT1_TOTEMPOLE_QOUT 0x00
#defi ne GPI ODDR_TOTEMPCOLE_QUT 0x00
#defi ne GPI ODATA TOTEMPOLE_OUT OxFF
[/ For port pins as inputs (MODE 2)
#define GPlI OALT2_| NPUT_ONLY 0x00
#define GPI OALT1_| NPUT_ONLY 0x00
#define GPI ODDR_I NPUT_ONLY OxFF
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#defi ne GPI CDATA | NPUT_ONLY OxFF

/[IFor ODilo ( MODE 3)
#defi ne GPI QALT2_OPENDRAI N_I NOUT 0x00

#defi ne GPI QALT1_OPENDRAI N_I NOUT OxFF

#defi ne GPl ODDR_OPENDRAI N_I NOUT 0x00

#defi ne GPI ODATA OPENDRAI N_| NOUT OxFF

/| For open source I/0 ( MODE 4)
#defi ne GPI CALT2_OPENSOURCE_I NOUT  0x00

#defi ne GPI CALT1_OPENSOURCE_| NOUT  OxFF

#defi ne GPI ODDR_OPENSOURCE_| NOUT OxFF

#defi ne GPlI ODATA_ OPENSOURCE | NOUT OxFF

[/ For Dual Edge |nterrupt ( MODES 5/ 6)
#defi ne GPI CALT2_DUALEDCEI NTR OxFF

#defi ne GPI CALT1_DUALEDCEI NTR 0x00

#def i ne GPlI ODDR_DUALEDGEI NTR 0x00

#def i ne GPlI ODATA DUALEDCEI NTR OxFF

/1l For Alternate Function Sel ect (MODE 7)
#define GPlI OALT2_ALTERNATE_FUNC OxFF

#define GPI CALT1_ALTERNATE_FUNC 0x00

#defi ne GPlI ODDR_ALTERNATE_FUNC OxFF

#defi ne GPlI ODATA _ALTERNATE_FUNC OxFF

[/ For interrupt active |ow high |evel (MODE 8)
#defi ne GPI QALT2 | NTRLEVEL OxFF

#define GPlI OALT1 | NTRLEVEL OxFF

#defi ne GPI CDDR_I NTRLEVEL 0x00

#defi ne GPI ODATA | NTRLEVEL OxFF

[/ For interrupt active |ow high edge (MODE 9)
#defi ne GPlI QALT2_I| NTREDGE OxFF

#define GPlI OALT1 | NTREDGE OxFF

#defi ne GPlI CDDR_| NTREDGE OxFF

#defi ne GPlI ODATA | NTREDGE OxFF
e
/1 Keep track of reserved nodes, if any

#def i ne GPI OMODE_RESERVED -1

[/ Mbdes as per the H Wspecification nunbering
#defi ne GPI OMODE_1 1

#define GPI OMODE 2 2

#defi ne GPI OMODE_3 3

#defi ne GPI OMODE_4 4

#define GPI OMODE_5 GPl OMODE_RESERVED /15 is a reserved
node

#defi ne GPI OMODE_6 6

#defi ne GPI OMODE_7 7

#defi ne GPI OMODE_8 8
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#def i ne GPl OMODE_9 9

#define GPl O M N_MODE GPI OVODE_1

#def i ne GPl O_MAX_MODE GPI OVODE_9

[ = = e eieeaaoooos

/1 Al so define descriptive node nanes for ease of reading code
/1 Mode 5 is reserved and ski pped here

#defi ne GPI OMODE_TOTEMPOLE OUTPUT GPI OMODE_1
#define GPI OMODE | NPUT_ONLY GPI OMODE_2
#defi ne GPI OMODE_OPENDRAI N_| NOUT GPI OMODE_3
#defi ne GPI OMODE_OPENSOURCE | NOUT GPI OMODE_4
#defi ne GPI OMODE_DUALEDGE | NTERRUPT GPl OMCDE_6
#define GPI OMODE_ALTERNATE_FUNCTI ON GPI OMODE_7
#define GPI OMODE _LEVEL | NTERRUPT GPI OMODE_8
#defi ne GPI OMODE_EDGE | NTERRUPT GPI OMODE_9

R I R e I
#defi ne GPl OERROR | LLEGALPORT -1

#def i ne GPlI CERROR | LLEGALMODE -2

I T i
#define BITO 0x01

#define BIT1 0x02

#define BI T2 0x04

#define BI T3 0x08

#define Bl T4 0x10

#define BIT5 0x20

#define BIT6 0x40

#define BIT7 0x80

//********************************************************************

[1** Uarts

//********************************************************************

/1Bit definitions for Line status register “ULSRn”

#defi ne RxDat aRdy 0x01
#defi ne RxOverrun 0x02
#define ParityError 0x04
#defi ne MD_ADDR_MARK 0x04
#define Fram ngError 0x08
#defi ne Breakl ndic 0x10
#defi ne TxRdy 0x20
#defi ne TxEnpty 0x40
#define ErrlnFl FO 0x80
/1Bt definitions for Modem Control Register
#define Milti DropMde 0x20 /1 £92,f93,f1 only
#define MCR_Loop 0x10
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#def i
#def i
#def i
#def i
//Bit
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
//Bit
#def i
#def i
#def i
#def i
//Bit
#def i
#def i
#def i
#def i
#def i

ne
ne
ne
ne

Application Note
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MCR_Qut 2
MCR_Qut 1
ReqToSend
Dat aTer nRdy

definitions for

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

CTSChanged
DSRChanged
Rl Det ect ed
DCDChanged
Cl ear ToSnd
RTSLoopBack
Dat aSet Rdy
DTRLoopBack
Qut 1LoopBack
CQut 2LoopBack

definitions for

ne

ne TxEnptyl nt Enbl

RxRdy| nt Enbl

Modem st at us regi ster “UVSRn”

I nterrupt Enabl e Register “U ERn”

ne Li neSt at usl nt Enbl
ne Modentt at usl nt Enbl
definitions for

ne
ne
ne
ne
ne

DLABI t

Br eakBi t
XmitParityErr
EvenParity
Parit yEnabl e

/1 DPC 10/ 20/ 02
#define OddParity
#define TwoStopBits
/1 Define some character franming ULCR field constants for convenience

/1 Two bit field DL..DO in ULCR for Char length

#def i
#def i
#def i
#def i

ne
ne
ne
ne

Char5Bits
Char6Bits
Char7Bits
Char8Bits

//Bit definitions for

#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne
ne
ne
ne
ne
ne
ne

Enabl eFi f o

G earRxFifo
ClearTxFifo
FifoTrigLevl
Fi foTrigLev4d
Fi foTriglLev8
FifoTriglLevl4d

AN015701-0703

Li neCont r ol

FI FO Contro

0x08
0x04
0x02
0x01

0x01
0x02
0x04
0x08
0x10
0x10
0x20
0x20
0x40
0x80

0x01
0x02
0x04
0x08
Reg “ULCRn”
0x80
0x40
0x20
0x10
0x08

0x00
0x04

0x00
0x01
0x02
0x03

Regi ster “UFCRn”

0x01
0x02
0x04
0x00
0x40
0x80
0xCO0
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[l Error codes

#i f ndef UART_ERRORBASEI NDEX

#defi ne UART_ERRORBASEI NDEX 0

/| #pragma nmessage UART_ERRORBASEI NDEX not defined - defaulting to O

//********************************************************************

[1** SPI

//********************************************************************

/1Bit definitions for SPI status register

#defi ne Spi MODF 0x10
#define Spi WCOL 0x40
#define Spi SPIF 0x80
//Bit definitions for SPI Control Reg
#define Spil RQ_EN 0x80
#defi ne Spi SPI _EN 0x20
#defi ne Spi MASTER_EN 0x10
#define Spi CPOL 0x08
#define Spi CPHA 0x04
#endi f

#defi ne UARTERROR | LLEGALBI TRATE UART_ERRORBASEI NDEX - 1
#def i ne UARTERROR_| LLEGAL CHANNEL UART_ERRORBASEI NDEX - 2

//********************************************************************

[l Timers F91
//********************************************************************
[l Tmr Ctl

#define TnrBrk 0x80

#define Tnr Sel Ecr 0x60 //new bits ECx tnrl or tnr2 Rising edge src
#define Tnr Sel Ecf 0x40 //new bits ECx tnrl or tnr2 Falling edge src
#define TnrSel Rt c 0x20 //new bits RTC src

#defi ne Tnr Sel Sys 0x00 //new bits System Ck src

#define TnrC kDi v256 0x18

#define TnrC kDi ve4 0x10

#define Tnr A kDi vi6 0x08

#define Tnr A kDi v4 0x00

#defi ne Tnr Cont 0x04
#defi ne Tnr 1Shot 0x00
#define Tnr Load 0x02
#define Tnr En 0x01
#define TmD s 0x00
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/1 TMR IIR Tiner Identification Register

#define Tnr TO
#define TMRO_TO

/1 TVMR_IER Timer Interrupt enable register

#define Tnrl EN

Application Note
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0x01

(TMRO_IIR & Tnr TO)

0x01

Z,
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//********************************************************************

/'l RTC

//********************************************************************

#define RTC_ALARM | NTEN 0x40

#defi ne RTC_SLP_WAKE

#def i ne RTC_ASEC_EN

0x02
0x01

//********************************************************************

/1 PLL

//********************************************************************

/1

/1 PLL_CTLO

/1

#defi ne CPCLO0UA
#defi ne CPC500UA
#def i ne CPCLNMA
#def i ne CPC1P5MA
#defi ne LCBCYC20NS
#defi ne LC16CYC20NS
#defi ne LCBCYC400NS

#defi ne LCL6CYCA00NS

#def i ne CLKI SEXTOSC
#defi ne CLKI SPLL
#defi ne CLKI SRTC

/1

/1 PLL_CTL1

/1

#defi ne PLLI SLOCKED
#defi ne PLLLOCK
#defi ne PLLUNLOCK
#defi ne PLLLOCKIE
#defi ne PLLUNLOCKI E
#defi ne PLLEN

#endi f

AN015701-0703

0x00
0x40
0x80
OxcO
0x00
0x04
0x08
0x0c
0x00
0x01
0x02

0x20
0x10
0x08
0x04
0x02
0x01
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pcf8584.h

/*********************************************************************

* %

** Aut hor: DP Consulting, Inc. D ck Pado

** Source: pcf8584.h

** Description: Support for PCF8584 |2C Controller
* %

** Rev Dat e Description

** 1.0 06/05/03 initial release

* %

*********************************************************************/

#define S1_PIN 0x80 // pending interrupt not w pin=1 clears status
bits

#define S1_ESO 0x40 // O=serial i/f off, 1=serial i/f on
#define S1_ES1 0x20 // reg addressing
#define S1_ES2 0x10 // reg addressing
#define S1_EN 0x08 // 1=enable interrupts
#define S1_STA 0x04 // start/repeated start/stop control
#define S1_STO 0x02 // start/repeated start/stop control
#define S1_ACK 0x01 // acknow edge 1l=send ack autonmtically

I 0=l ast master receive byte
#define S1_STS 0x20 // set in slv/rec node when stop detected
#define S1_BER 0x10 // set when M sPl aced start or stop detected

#define S1_ADO LRB 0x08 // if AAS=0, Last Received Bit
/1 if AAS=1, ADO=1 if general call address
[l if AAS=1, ADO=0 if own sl ave address

#define S1_AAS 0x04 // set=1 if addr=own_addr or addr=general call
#define S1_LAB 0x02 // Lost Arbitration Bit
#define S1_BBN 0x01 // Bus Busy active | ow 0=bus busy

/'l internal register addressing

/1 S1_ES0=0

#define | 2C_RESET_STAT S1_PIN

#define 12C | OMN_ ADDR (| 2C_RESET_STAT | 0x00)

#define 12C |1 VEC (1 2C_RESET_STAT | S1_ES2)

#define |12C_| CLKREG (1 2C_RESET_STAT | S1_ES1) /1 S1_ESO0=1
#define |1 2C_CTLSTAT (1 2C_RESET_STAT | S1_ESO | S1_ACK)

#defi ne 1 2C_CTLSRX (1 2C_RESET_STAT | S1_ESO0)

#define | 2C_RSTAT S1_ESO

#define | 2C_RDREG S1_ESO

#define |1 2C_RI VEC (S1_ESO | S1_ES2)
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/1l status reg - sl RO (a0=1)
ock reg bit definition

| 2C_CLKFREQ 3  0x00
| 2C_CLKFREQ 4  0x10
| 2C CLKFREQ 6  0x14
| 2C_CLKFREQ 8  0x18
| 2C_CLKFREQ 12 Oxlc

/1 cl
#def i
#def i
#def i
#def i
#def i

#def i
#def i
#def i
#def i

ne
ne
ne
ne
ne

ne
ne
ne
ne

| 2C_CLKSEL_90  0x00
| 2C_ CLKSEL_45  0x01
| 2C CLKSEL_11  0x02
| 2C_CLKSEL_1p5 0x03

ez80 _i2c.h

/13
Il 4.43
/1 6
/1 8
Il 12

/1 90
Il 45
/1 11
/1 1.5

KHz
KHz
KHz
KHz
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/*********************************************************************

* %

**  Aut hor:
** Sour ce:
** Description:

* %

** Rev

* % 1

* %

0

Dat e
11/ 15/ 02

DP Consul ting, Inc.
ez80 i 2c. h
SUpport fot the ezZ80 |2C

Description
initial rel ease

Di ck Pado

*********************************************************************/

#i f ndef EZ80_12C
#define EZ80_I 2C

/1 control reg

#def i
#def i
#def i
#def i
#def i
#defi

Il sl
#def i
#def i

ne
ne
ne
ne
ne
ne

EZ80_I| EN
EZ80_ENAB
EZ80_STA
EZ80_STP
EZ80 | FLG
EZ80_ACK

0x80
0x40
0x20
0x10
0x08
0x04

ave address reg
ne EZ80 CALLADDR ENA 0x01
ne EZ80 CALLADDR DI'S 0x00
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/1 status reg

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

/1 cl

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

EZ80_BUSERR 0x00
EZ80_STARTCOND 0x08
EZ80_ REPSTART 0x10
EZ80_MAADDRACK 0x18
EZ80_MAADDRNACK 0x20
EZ80_MIXDATAACK 0x28
EZ80_MIXDATANACK 0x30
EZ80_ARBLOST 0x38
EZ80_NMRADDRACK 0x40
EZ80_MRADDRNACK 0x48
EZ80_MRXDATAACK 0x50
EZ80_NMRXDATANACK 0x58
EZ80_SWADDRACK 0x60
EZ80 SWADDRACKLARB  0x68
EZ80_SGCADDRACK 0x70

EZ80 SGCADDRACKLARB  0x78
EZ80 SRXADDRDATAACK  0x80
EZ80_ SRXADDRDATANACK 0x88
EZ80_SRXGCADDRDATAACK 0x90
EZ80 SRXGCADDRDATANACK  0x98
EZ80_ SRXSTOPREPSTART 0xa0

EZ80_SRXADDRRDACK 0xas8
EZ80 SRXADDRRDLARB  0xb0
EZ80_STXDATAACK 0xb8
EZ80_STXDATANACK 0xcO
EZ80_ STXLASTDATAACK  0xc8
EZ80_MAADDR2ACK 0xdo
EZ80_MAADDR2NACK 0xd8
EZ80 NOSTAT Oxf 8

ock register
#i fdef CLK20
#defi ne EZ80_CLKDATA ((5<<3) | 2)

#endi f

#i f def CLKS50

#defi ne EZ80_ CLKDATA ((2<<3) | 3)
KHz

#endi f

#define | 2C WR 0
#define 12C_RD 1

#define 12C_TO DELAY 50

AN015701-0703
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/1 fsamp=5.0 MHz, fscl=250 KHz

/'l fsanp=6.25 Mz,

fscl =208. 33

ez80 _i2c.h
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#endi f

tb_vars.h

/*********************************************************************

* %

** Aut hor: DP Consulting, Inc. Di ck Pado

** Source: tb_vars.h

** Description: Prototypes, defines, and variables for the eZ80F91
** Modul e

* %

** Rev  Date Descri ption

** 1.0 06/03/03 initial rel ease

* %

*********************************************************************/

#i ncl ude “types.h”
#i ncl ude “bb_cfg. h”

#i f ndef TB_VARS
#defi ne TB_VARS

#def i ne BUFLEN

64
#def i ne NUMPKTS 6
0
1

#defi ne OFF
#defi ne ON

/1 function prototypes

extern voi d put ch(int);
extern i nt getch(void);
extern i nt kbhit (voi d);
extern voi d kb_flush(void);

/1 define uart baud rate, spi clk freq,

/1 timer period for pclk (peripheral clock)
#i f def CLK50
#defi ne SYSCLKFREQ 50000000L
#defi ne FLASH WSTATES 1
#el se
#i f def CLK48
#def i ne SYSCLKFREQ 48000000L
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#define FLASH WSTATES 1

#el se
#i f def CLK40
#defi ne SYSCLKFREQ 40000000L
#defi ne FLASH WSTATES 1
f#el se
#i f def CLK20
#defi ne SYSCLKFREQ 20000000L
#defi ne FLASH WSTATES 1
#el se
#defi ne SYSCLKFREQ 10000000L
#defi ne FLASH WSTATES 1
#endi f
#endi f
#endi f
#endi f

#defi ne BAUD2400 ((

#defi ne BAUD9600 ((SYSCLKFREQ + 8L
#defi ne BAUD19200 ( (SYSCLKFREQ + 8L
#defi ne BAUD57600 ( (SYSCLKFREQ + 8L
#defi ne BAUD115200  (( SYSCLKFREQ + 8L
/1 CLK*1/10 sec / 256 clkdiv

#define TMR3_100MS  (u_short) ((SYSCLKFREQ + 1280L) / 256L / 10L)
#defi ne TO20MS (u_short) ((SYSCLKFREQ / 1000L * 20L + 8L) / 16L)

SYSCLKFREQ + 8L 2400L) / 16L /  2400L)

9600L) / 16L /  9600L)

19200L) / 16L / 19200L)

57600L) / 16L / 57600L)
/

115200L) 16L / 115200L)

I

#def i ne TMR4_RELOAD CNT 1

/] define serial tranfer npdes
#def i ne ASCl | 1
#def i ne Bl NARY 0

#i fdef MAIN
i nt errno;
u_char i 2c_node;
u_char i 2c_slv_addr;
u_char i 2c_nbyt es2xf er;
u_char i 2c_nbyt esXf erred,
u_char i 2c_error;
u_short tmrl _cnt;
i nt uart OEcho; /'l 1l=echo characters
back
u_char uar t Ovbde;
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#el se
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern

#endi f

extern
extern

extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern

#def i ne
#def i ne

#endi f

char
i nt
i nt
i nt

u_char
u_char
u_char
u_char
u_char
u_short
i nt
u_char
char

i nt

i nt

i nt

voi d
voi d

voi d
voi d
voi d
voi d
voi d
u_short
u_short
u_short
voi d
voi d
voi d
voi d
u_char

| EN
DS
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i nbuf [ BUFLEN] ;

repeat;
st opOnEr
nm _fl ag

i 2c_node

r;

i 2c_slv_addr;
i 2c_nbyt es2xf er;
i 2c_nbytesXferred;

i2c_erro
tmrl _cnt
uar t OEcho;

r,

uart OMbde;

i nbuf[];
repeat;

st opOnEr
nm flag

init(void);

r,

startTiner(u_char, u_char);

ez80_i 2c_reset(voi d)
ez80_i 2c_isr(void);

ez80_i 2c_init(u_char);

peri pheral _reset(voi
pcf8584 i2c init(u_c
ez80_mas_t x(void);
ez80_mas_rx(void);
pcf 8584 nas(int);
timeDel ay(int);
tnr3_isr(void);
init_ints(void);

wr _i2c_creg(u_char,
rd_i2c_dreg(u_char);

asn(“El ")
asn(“Dl ")

d);
har) ;

u_char);

Z,
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/] 1l=echo characters back
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bb_cfg.h

/*********************************************************************

* %

** Aut hor: DP Consulting, Inc.

** Source: bb_cfg.h

** Description: Defines for the F91_bb Menory Map, GPl O mapping
* %

** Rev Dat e Description

** 1.0 06/05/03 initial release

* %

*********************************************************************/

#i f ndef F91_BB_CFG
#def i ne F91_BB_CFG

/] define chip selects

/1

#defi ne | NTERNAL RAM BASE Oxa0 /1 int 8k ram 0xa0e000- OxaOf fff
/] emac 8k ram OxaOc000- OxaOdf f f

#defi ne | RAM OFFSET 0xe000

/1

/1l cs2 is decoded into 8 chip selects of 8k space each thru a 138
/1 €cs2+0x0000 - cs2+1fff => sccC

/1 €cs2+0x2000 - cs2+3fff = i2c

11 €s2+0x4000 - cs2+5fff => cf mem

11 €cs2+0x6000 - cs2+7fff => cfiol

/1 €cs2+0x8000 - cs2+9fff => cfio2

/1 €cs2+0xa000 - cs2+bfff => exp_cs

/1 €cs2+0xc000 - cs2+dfff => creg

/1 cs2+0xe000 - cs2+ffff => sreg

/1

#define 10CS2_TEST (*((volatile u_char*)0x802000))
#define |1 CCS 0x800000

/1 control and status regs on f91 bb

#defi ne CREG (*((volatile u_char*)(10OCS + 0xC000)))
#defi ne SREG (*((volatile u_char*)(10OCS + 0xE000)))

#define I NI T_CREG Oxef
/1l creg bit definitions

/11

11 bit description
/1 7 cf reset

11 6 spi slvseln

AN015701-0703 bb_cfg.h
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/1 5 rs232 ring indicator

/1 4 phy isolate (when using phy internal to fpga)
/1 3 i rda shut down

11 2 s/ w ide

11 1 cf_csel pin

11 0 s/wrstn

11

/] GPIO definitions

[l pcf8584 i2c

#define | 2C SET_RESET CREG &= ~0x01
#define | 2C_ CLR _RESET CREG | = 0x01

/1 Timeout values for 20MS tinme out | oops
#defi ne TOHALFSEC 25

#define TOLSEC 50
#defi ne TO2SEC 100
#defi ne TO4SEC 200
#define TOLOSEC 500
#defi ne TOGOSEC 3000

/*********************************************************************

/1 menory map f91_bb board
/1l cs2 - peripheral chip select

/*********************************************************************

/| PCF8584

#define | 2CA0 (10CS + 0x2000)

#define | 2CAl (1CCs + 0x2001)

#define 1 2C_CREG (*((volatile u_char*) 12CAl1))
#define | 2C _DREG (*((volatile u_char*) |2CA0))
#define | 2C_SREG | 2C_CREG

#defi ne PCF8584 SLVADDR 0x55
#defi ne EZ80_SLVADDR 0x15

/1 define F91 BB GPI O s

/1

/1l portD - all bits used for uart0 rs232 port a = alternate
function

11 - bits[1:0] used for IrDA

/1 - bits[4,2:0] used for RS485

11

/1 portC - all bits used for nodem a

AN015701-0703 bb_cfg.h
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/1l portB

11
11
11
11
11
/11
11
11

[l portA

/1

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

#endi f
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- bits[4,2:0]

- bit7
- bit6
- bith
- bit4
- bit3
- bit2
- bitl
- bitO

- all outputs

INIT_PA _ALT2
INIT_PA ALT1
I Nl T_PA_DDR
NI T_PA DR
INIT_PB_ALT2
INIT_PB_ALT1
| Nl T_PB_DDR
NI T_PB_DR
INIT_PC_ALT2
INIT_PC ALT1
I Nl T_PC_DDR
NI T_PC DR
INIT_PD_ALT2
INIT_PD _ALT1
I Nl T_PD_DDR
NI T_PD DR

AN015701-0703

used for

used for
used for
used for
Spar e

used for
used for
used for
used for

0x00
0x00
0x00
0x00
0Oxc8
0x00
Oxfb
0x04
Oxf f
0x00
Oxf f
0x00
Oxf f
0x00
Oxf f
0x00
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RS485

SPlI nosi
SPI m so
I 2C | REQn = i nput
SPI sck
SPI SSn
SCC | REMn
CF I REQ

—— 0o —— o o

bb_cfg.h
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