PA1688 Development and
Application Training

* Development

— Introduction of PA1688

— Current product line and road map

— The structure of software

— Some special method for the third party.
* Application

— Parameters configuration.

— The way to capture data

— Others



Introduction of PA1688

Designed in 1999, produced in 2000, VolP
solution is ready in 2001, keep selling until now

Dual CPU core, AC97, sdram, P10, 8051 bus,
LCD direct drive.

50MHz, suitable for the 1-channel VVolIP
equipment.

8051 MCU core, 8bit data bus, 64k bytes
program space for each page-.

ADSP2181 DSP core, very small dm and pm
space in DSP.



Introduction of PA1688

« Data type in 8051 -

— Data, idata, xdata, code. and Is the SRAM In
8051 core, 256 bytes totally; IS the SRAM In
PA1688, 4.5k bytes totally, including the 512 bytes
which could exchange data with SDRAM,; IS In the
flash space, to save some constant and table.

— The main limitation in data memory is xdata and data
space. For data space, all the varies used in the interrupt
handle must be defined in data space. For the 3rd party,
It will not be used in usual time. For xdata space, all the
varies of program are defined here, so we must re-use
Xdata space. In fact, there are only 4k bytes for xdata, the
other 512 bytes are Sdram_pDataCache and have special
useness.



Introduction of PA1688

» Code Space of 8051

— Each single page is 64k bytes. PA1688 supports
page-switching, but can only switch to the start
address of each page.

— We use Keil 7.0 as the compiler. It support
multi-page mode, no 64k bytes limitation.

— Our current program structure combine the 2
ways above. For the programs in boot mode, we
use single page compiling, page switching mode;
In main program, we use multi-page mode



Introduction of PA1688

PIO: LED, Interrupt detection, Pin
control, Keypad

8051 bus: 8019AS, 16550 serial port, pixel
LCD ( for special display)

LCD direct pin: connect LCD directly

Codec: AC97 or UDA, we use AC97
Interface now.



Product Line and Future
development

IP Phone: PA168S

One port gatewy: single FXS, single FXO,
1 FXS with PSTN line port, 1S10

NAT router? Not suitable for PA1688, has
limitation on chip resource

Chinese Display: In plan
Multi-Language: Be in doing



Product Line and Future
development

e Recent work
— Different Ul for different protocol
— Echo cancellation, busy tone detection, T.38
— Enhance the feature of one port gateway
— Chinese display
- 1AX2, ILBC



The structure of Software

File organization

Data organization (sdram allocation)
Code executive sequence

API Interface

The rule to name functions and varies
The way to read our code

Compiling and upgrading



File organization

All files are in C:\PaImH323, including SimlPPhone(SimuIaHor ,
PalmTool(Debug and upgrade tool), all source and library running on
hardware.

Page0:the program execute from this page, there are some other testing
code here.

G723, g723misc, 9729, g729misc:DSP code load to sdram here.
Settings: the page for setting menu.

Page7, pageld, pagel5:For different flash, save the phone setting
parameters.

P_apps: function in application level

Main: main code’s folder, need 2-4 pages to run
Lib: all libraries in this folder

Inc: all header file in this folder



sdram 1ndex

» 8051 is 8 bits data bus. So it is fastest to use the
char data. Sdram is the important space for data
storage, 8051 always read/write sdram, so we
must use char data to index the sdram to make it
faster.

* We use two char data, high and low, to address a
sdram block with 256 bytes. By this way, we can
address 256*256*256=16M bytes sdram. We are
using 2M bytes sdram now.

» 8051 use Sdram_pDataCache to read/write sdram,
It Is the pointer of those 512 bytes said before.



Data organization (sdram
allocation)

e Sdram Is a very important part in PA1688
VolIP system. All the DSP code iIs saved In
sdram. We will load them into DSP’s PM to
execute when we need them. And we also
save many message table , ring, music in
sdram

e Allocation of Sdram, In inc\sdram.h

* Phone setting parameters definition, in
Inc\option.h, pal688.h



Code executive seguence

* We have talked that PalmH323 use mixed mode to cqompl e
the program. For the boot pages, we use single page
compiling and page switching; for the main page, we use
multi-page0 compiling

« The code flow is different in different program flash type.

The popular program flash we used are MXIC’s
mx29lv008t and Micron’s mt28f016. Now let us analyze it.

* In main page, the code Is executed in Loop-Interrupt mode.
The while(1) loop in Main\main.c is the main loop, all kinds
of handleinterrupt() functions, all Interrupt functions. And
xxXRun() functions, are the real code to execute depends
on the interrupt flags.
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