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Application Report

Interfacing TMS320C54x DSK-Plus with the TMS28F400

ABSTRACT

This document describes a daughter board that can be plugged onto the
TMS320C54x DSK-Plus. It is based on the TMS28F400 4 Megabit bit Flash
memory. This application report includes the complete hardware description
and the software algorithms that have been successfully tested on the
configuration mentioned above.

The debug of this kit has been performed using the standard JTAG emulator
XDS510 from Texas Instruments.

1. Hardware description

1.1 The DSK-Plus

The DSK-Plus board is based on the TMS320C542 which is part of the TMS320C54x
family. This device is a very powerful 16-bit Fixed-Point machine targeted at middle and
high performance applications.

It includes 10K words of internal RAM that can be shared between the DSP program and
data memory spaces. The 2K words of on-chip ROM are masked during the production
phase and contain :
- A bootloader program that boots from the serial ports, external memory, an I/O port

or the host port interface

A 256-word u-law table

A 256-word A-law table

A 256-word sine look-up table

An interrupt vector table

Refer the TMS320C54x User’'s guide Volume 1 page 3-11 for more information on the
contents of this ROM.

Since the TMS320C542 interface is 16-bit wide, it can_addresi up to 64K*16 bit.

Furthermore this device ouputs 3 different strobes (P_S, DS and IS signals) and it can
therefore access a total of up to 3 Megabit of external memory.

A designer who wants to access more than 64K of external program memory can use the
TMS320LC548, which is code compatible with the TMS320C542 and which has a 22-bit
extended program memory interface.

In order to present a comparable solution using the external data memory, it has been
decided to map the TMS28F400 into the DSP data memory. And because the DSP can
only access up to 64K words (one each strobe), the external flash memory has been split
into 4 different pages, individually selectable by the 2 MSBs A16 and A17 of the memory

Interfacing TMS320C54x DSK-Plus with the TMS28F400 4



Application Report

device. The active page is then accessed through the standard 16-bit DSP data memory
interface.

Address
Range
FFFFh
External
2800h
27FFh
On-Chip DARAM
10K words
0080h
Scratch-Pad RAM 007Fh
0060h
Memory-Mapped 005Fh
Registers 0000h

Figure 1. TMS320C542 Data Memory Map

1.2 The TMS28F400ASB

The TMS28F400ASB is a 4 194 304 bit, 256K words x 16, boot block flash memory that
can be electrically block erased and reprogrammed. The TMS28F400ASB is segmented
in one 8K words protected boot block, two parameter blocks, one 48K words main block,
and three 64K words main blocks. The device is available in both top and bottom boot
block configuration This application refers to the top boot block device. The boot block is
therefore located at the address 0x00000 to OxO1FFFF in the chip memory map.

To address 256K words, 18 address lines (A0-A17) are required, compared to only the
16 address lines of the DSP (A0-A15). In one of the following chapters we shall describe
the design that has been implemented to interface the two address buses.

Interfacing TMS320C54x DSK-Plus with the TMS28F400 5
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x16 Configuration

Main Block
64K Addresses

Main Block
64K Addresses

Main Block
64K Addresses

Main Block
48K Addresses

Parameter Block
4K Addresses

Parameter Block
4K Addresses

Boot Block
8K Addresses

Address
Range

3FFFFh

30000h
2FFFFh

20000h
1FFFFh

10000h
OFFFFh

04000h
03FFFh

03000h
02FFFh

02000h
01FFFh

00000h

Figure 2: TMS28F400ASB Memory Map

This device needs a dual supply voltage (5V & 12V continuous) to be properly
reprogrammed. The power supply delivered with the DSK-Plus is not suitable as it
provides only a 5 V continuous output voltage. Another external supply kit has been used
in order to provide the necessary voltages to the board, and especially the 12V
continuous voltage that must be connected to the Vpp programming pin (pin 1) of the

TMS28F400.

1.3 Other Devices

To interface the TMS320C542 with the TMS28F400, four other Tl devices have been

used :
- One single inverter gate :

One single 2 input positive OR gate :

One 8-bit addressable latch register :

A 16-bit buffer/driver with inverting outputs :

SN74AHC1G04DBV
SN74AHC1G32DBV
SN74ALS259D
SN74ABT16240DL

Interfacing TMS320C54x DSK-Plus with the TMS28F400 6
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The single gates are used to generate the E, W & G signals of the Flash with the
following equations :

E = MSTRB OR DS E is the chip select
W =R/W W is the write enable

G = (R/W) G is the output enable

The SN74ABT16240DL and the SN74ALS259D are used to implement the interface
between the TMS320C542 and the TMS28F400 address buses. This will be described in
detail in the next chapter.

1.4 Interface between the TMS320C542 and the TMS28F400 address bus

Whereas the TMS28F400 is a 256K words flash memory, the TMS320C542 can only
address up to 64K words in data space. We thus need to implement a paging system.
This is realized by means of an external 8-bit addressable latch register SN74ALS259D
that generates the missing address signals for A16 and A17 and selects the active page.

Here is the corresponding schematic :

TMS320C542 SN74ALS259 TMS28F400
DO D Qo RP
DSK Plus Reset ———(JcLr Q1 WP
Q2 Al6
A0 A0 Q3 Al7
Al Al Q4
A2 Q5
. e Q6
IOSTRB E Q7
Gnd Vcc

Figure 3: Flash memory Banks access description

This latch register is mapped in I/O space and driven by the IOSTRB signal. It is
accessed with the PORTW assembly language instruction, which allows the programmer
to write to the 1/0 page. The description of this instruction is as follows :

PORTW  Smem PA

Interfacing TMS320C54x DSK-Plus with the TMS28F400 7
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Two parameters are needed :

Smem is the address of the data that you want to write to the 1/O register
PA is the port address that you want to access

More information about this instruction may be found in TMS320C54x Mnemonic
Instruction Set 1996 page 4-130.
Looking at the schematic of the latch register (see Figure 3 on the previous pag_e), you

can see that each port address will access one of the Flash control signals (ﬁD,WP, Al6
and Al7). Table 1 below shows the PA address that needs to be activated in order to
generate the corresponding flash signal :

Table 1: PA addressing

PA value Flash control signal
00 RP
01 WP
02 Al6
03 A17

The second important point is that the protected boot block of the TMS28F400ASB is
located at the address 0x00000 to OxO1lFFF within the first 64K words bank
(A16=A17=0).

It could be very useful to keep this protected boot block to store the software routines
used to program and erase the Flash memory in a safe area.

The TMS320C542 accesses its external memory from 0x2800 to OxFFFF (See Figure 1
page 5). An easy way to map the flash boot block locations into the DSP external data
space consists in inverting the whole DSP address bus. This explains the role of the
16-bit inverting buffer SN74ABT16240DL.

Please note that this device could have been avoided by using a TMS28F400AST on
which the boot block is located at the top of the memory map.

Interfacing TMS320C54x DSK-Plus with the TMS28F400 8
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TMS320C542 TMS28F4000
SN74ABT16240
A0 A0 YO K A0
Al Al Y1 K Al
A2 A2 Y2 K A2
N/
A15 A15 Y15{) A15

Figure 4: Position of the Flash within the DSP data memory map

1.5 Timings

The Flash device that has been used on the daughter board is the 70 ns version of the
TMS28F400ASB. Its complete part number is therefore the TMS28F400ASB70BDBJL.

The most critical timing occurs on a read of the external Flash memory.

On aread, the first timing requirement is the access time To(MSTRBL) - read data access
from MSTRB low-. The MSTRB signal is delayed by the SN74AHC1G32 for about
5.5 ns. This implies that the data to be read from the flash is stable 70+5.5=75.5 ns after
the DSP MSTRB signal becomes active.

Since the TMS320C542 plugged onto the DSK-Plus is a 40 Mips device it runs with a
cycle time of 25 ns. At that speed, the DSP reads the external data memory interface no
later than 15 ns after the MSTRB signal becomes active. To meet the 75 ns delay

needed to access the external flash device, the DSP needs to be slowed down on
external read by 3 wait-states.

The second important timing requirement is the access time T,(A)M - read data access
from address valid. Since the SN74ABT16240 delays the address by less than 5 ns and
since the T,(A)M is equal to T, (MSTRBL), it results in a similar constraint for this second
access time requirement.

This validates the previous result: 3 wait-states need to be inserted to interface the
TMS320C542-40 with the TMS28F400-70.

The above timing information can been found in the TMS28F400 and the TMS320C542
data sheets.
1.6 PCB Layout generic information

The interface which has been successfully implemented and tested is a four layer board
arranged as follows:

Interfacing TMS320C54x DSK-Plus with the TMS28F400 9
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1 Signal layer (device side)
1 Ground layer

1 Power layer

1 Signal layer (no device)

Six 100 nF decoupling capacitors have been soldered to the board as follows:
1 to the SN74ALS259
4 to the SN74ABT16240
1 to the TMS28F400

Finally two 4.7 KW resistors have been used to pull-up:
the BYTE input of the TMS28F400
and the E input of the SN74ALS259

Interfacing TMS320C54x DSK-Plus with the TMS28F400 10
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1.7 Schematics of the board
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2. Software Algorithms

2.1 Description of the main routines

In order to provide a complete software solution, 4 routines have been implemented:
A load program and execute routine
The program routine
The erase routine
A load data routine

The only difference between the first and the last routines is that the load data routine
transfers data whereas the load program routine transfers and executes code.

In order to take as little memory space as possible, all these routines have been written in
TMS320C54x mnemonic assembly language, but it would be very easy to call them from
a C-program.

At startup the program assumes that the Host port interface has loaded at its base
address in DSP RAM (0x1000) the command word that determines the action to be
executed.

A bit test is performed, and depending on its result, the main program will branch to the
corresponding routine.

Table 2: Main routines

Bit Command word at 0x1000 Action to perform
XXXX XXXX XXXX XXX1 Load program from the Flash and execute
XXXX XXXX XXXX XX1X Program the Flash
XXXX XXXX XXXX X1XX Erase the Flash
XXXX XXXX XXXX IXXX Load data from the Flash

2.2 Data Table organization in the DSP and external Flash memory

As soon as the main program branches to the routine that needs to be executed, it also
expects to find other data that should have been loaded by the HPI right after the
command word.

Here is a summary of all the data that should be found at 0x1000 in the DSP internal
RAM, and in the TMS28F400.

Interfacing TMS320C54x DSK-Plus with the TMS28F400 12
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Load Program and Execute Routine

Data Words in the HPI RAM

Corresponding Hexadecimal value

Command Word

XXXX XXXX XXXX XXX1

Al16 and Al17 values

XXXX XXXX XXXX XXA16 A17

Flash Offset in the bank defined above

Any from 0x0000 to OxFFFF

Data Words in the external Flash

Corresponding Hexadecimal value

DSP internal RAM run address

Any from 0x0000 to 0x2800

Program length

Any from 0x0000 to Ox7FFF

Program code

Opcode value

Program Routine

Data Words in the HPI RAM

Corresponding Hexadecimal value

Command Word

XXXX XXXX XXXX XX1X

Al16 and Al17 values

XXXX XXXX XXXX XXA16 A17

Flash Offset in the bank defined above

Any from 0x0000 to OxFFFF

DSP internal RAM run address

Any from 0x0000 to 0x2800

Length

Any from 0x0000 to Ox7FFF

Code or Data

Any

Erase Routine

Data Words in the HPI RAM

Corresponding Hexadecimal value

Command Word

XXXX XXXX XXXX XXX

Al16 and Al17 values

XXXX XXXX XXXX XXA16 A17

Flash Offset in the bank defined above

Any from 0x0000 to OxFFFF

Interfacing TMS320C54x DSK-Plus with the TMS28F400
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Load Data Routine

Data Words in the HPI RAM Corresponding Hexadecimal value
Command Word XXXX XXXX XXXX IXXX
Al16 and Al17 values XXXX XXXX XXXX XXA16 A17
Flash Offset in the bank defined above Any from 0x0000 to OxFFFF
And :
Data Words in the external Flash Corresponding Hexadecimal value
DSP internal RAM run address Any from 0x0000 to 0x2800
Data length Any from 0x0000 to Ox7FFF
Data values Any

2.3 Mnemonic assembly language source code

The following full software has been tested on the add-on board through the JTAG
emulator XDS510 :

.title "flash.asnt

. nmT egs
HPVEM . set 1000h
SSTACK . set 80h

.global _c_int0O0

. sect "fl ashcont
fwite .word 040h ;. write command
f boot .word 000h ;. reset RP\ and WP\
ferase .word 020h ;. erase command
f conf .word 0DOh ;: confirmerase
setrp .wor d 001h ; set RP\
status .word 0 : buffer for flash status
buf .word 0 ;1 word data buffer
. sect "vectors"
reset BD ~c_int0o0
STM #SSTACK, SP
.Space 24*4*16
hpi nt BD _c_int25
NOP

Interfacing TMS320C54x DSK-Plus with the TMS28F400 14
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NOP

; poi nter assignnent:

; ARO = index register
; ARl = HPI nenory pointer wite
; AR2 = HPI nmenory pointer read
; AR3 = source pointer for flash transfers
; AR4 = destination pointer for flash transfers
; ARG = pointer to internal data
. text
_c_intO0o:
LD #SWABR, DP ; initialize DP
STM #76FFh, SWABR ; 3 Wit-states inserted to access data
LD #fwite, DP ; initialize DP
STM #fwite, ARS ; set pointer to internal data
STM #200h, I MR ; enable HPI interrupt
RSBX | NTM ; enable global int. bit
B $ ; branch until HPI interrupt
_c_int25:
ST™M #HPVEM  ARL
ST™M #HPVEM  AR2
STM #6, ARO ; offset to status
BIT * AR2, OEh ; test bit 1 of the address 0x1000
BC progm TC ; program flash nem
BIT *AR2, ODh ; test bit 2 of the address 0x1000
BC erase, TC ; erase flash mem
BIT *AR2, 0Ch ; test bit 3 of the address 0x1000
BC | data, TC ; load flash data
BIT * AR2+, OFh ; test bit O of the address 0x1000
NOP ; pipeline del ay
NOP ; pipeline del ay
XC 1, NTC ; no valid command recogni zed
RETE ; return to | oop

; load programfromflash to internal RAM and execute

PORTW *AR2, 2 ; set Al6

LD *AR2+, -1, A ; mask Al7

STL A, buf

PORTW  buf, 3 ; set Al7

LD *AR2+, A ; offset source address in flash
STLM A AR3 ; initialize flash pointer
PORTW  setrp, Oh ; Needed to access the flash in

Interfacing TMS320C54x DSK-Plus with the TMS28F400 15
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LD
STLM
LD
SuUB
LD
RPT
MDD
ST
ST
CALA
RETE

*AR3+, B

B, AR4
*AR3+, A
#1, A

#0, DP

8
*AR3+, * AR4+
#1111h, *ARL
#8h, 02Ch

B

; program flash nenory

progm
MAR * AR+
PORTW *AR2, 2
LD *AR2+, -1
STL A, buf
PORTW  buf, 3
LD *AR2+, A
STLM A, AR4
PORTW  setrp, Oh
;. write run address
LD *AR2+, B
MDD * AR5, * AR4
STL B, * AR4+
MAR * AR5+0
ST #050h, * AR4
ST #70h, *AR4
L1 MvDD *AR4, *AR5
BIT * AR5, 08h
BC L1, NTC
BIT * AR5, 0Bh
MAR * AR5- 0
BC error, TC
; wite length
LD *AR2+, B
MvDD * AR5, * AR4
STL B, * AR4+
MAR * AR5+0
ST #70h, *AR4
L2 MvDD *AR4, *AR5
BIT * AR5, 08h
BC L2, NTC
BIT * AR5, 0Bh
MAR * AR5- 0
BC error, TC

read node

internal RAM run address
initialize RAM address pointer
| ength

get # of repetitions
initialize DP for |oop count
repeat as specified by AL
nove flash to internal RAM
send confirmation to host

i nterrupt host

branch to program

mandatory for Al16 tim ngs
set Al6
mask Al7

set Al7

of fset dest. address in flash
initialize flash pointer

only boot bl ock | ocked

i nternal RAM run address
send wite command to flash
wite run address into flash
updat e poi nter

cl ear status register

sel ect status reg read node
get status

wait while busy

test wite successfu
updat e poi nter

| ength

send wite conmand to flash
wite length into flash
updat e poi nter

sel ect status reg read node
get status

wait while busy

test wite successfu
updat e poi nter

Interfacing TMS320C54x DSK-Plus with the TMS28F400
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L7

L3

er

L4

er

L5

mai n |

return

ror

erase

ase

erase

oop
MvDD * AR5, * AR4
MDD * AR2+, * AR4+
MAR * AR5+0

ST #70h, *AR4
MDD *AR4, *AR5
BIT *AR5, 8

BC L3, NTC

BIT * AR5, #0Bh
MAR * AR5- 0

BC error, TC
SUB #1, B

BC L7, BNEQ

ST #050h, * AR4
ST #1111h, *ARl
B L4

ST #0FFFFh, * ARL
LD #0, DP

ST #8h, 02Ch
RETE

one bl ock

MAR * AR2+
PORTW *AR2, 2

LD *AR2+, -1, A
STL A, buf
PORTW  buf, 3

LD * AR+, A
STLM A, AR4
PORTW  setrp, Oh

ST #050h, * AR4
ST #020h, * AR4
ST #0DOh, * AR4
control | oop

MAR * AR5+0

ST #70h, *AR4
MvDD *AR4, *AR5
BIT *AR5, 8

BC L5, NTC

BIT * AR5, #0Ah
BC errorl, TC
MAR * AR5- 0

send wite command to flash
send data to flash

updat e poi nter

sel ect status reg read node
get register value

test bit SB7

wait if SB7 not set

test wite successfu

updat e poi nter

decrenent counter

cl ear status register

send confirnmation to host

send error condition
initialize DP to access HPIC
i nterrupt host

set Al6
mask Al7

set Al7

of fset dest. address in flash
initialize flash pointer

only boot bl ock | ocked

cl ear status register

erase comand

erase confirm

updat e poi nter

sel ect status reg read node
get register value

test bit SBY

wait if SB7 not set

test erase successfu

Interfacing TMS320C54x DSK-Plus with the TMS28F400
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ST #050h, * AR4 ;
; return
ST #1111h, *ARl ;
B L6
errorl
ST #0FFFFh, *AR1 ;
L6 LD #0, DP ;
ST #8h, 02Ch ;
RETE

: load data fromflash to interna

| dat a
MAR * AR+
PORTW *AR2, 2 ;
LD *AR2+, -1, A ;
STL A, buf
PORTW  buf, 3 ;
LD *AR2+, A ;
STLM A, AR3 ;
PORTW  setrp, Oh ;
LD * AR3+, B ;
STLM B, AR4 ;
LD *AR3+, A ;
SUB #1, A ;
LD #0, DP ;
RPT 8 ;
MDD * AR3+, * AR4+ ;
; return
ST #1111h, *ARl ;
ST #8h, 02Ch ;
RETE
. end

cl ear status register

send confirnmation to host

send error condition to host
initialize DP to access HPIC
i nterrupt host

set Al6
mask Al7

set Al7

of fset source address in flash
initialize flash pointer
Needed to access the flash in
read node

i nternal RAM run address
initialize RAM address pointer
| ength

get # of repetitions
initialize DP for |oop count
repeat as specified by AL
nmove flash to internal RAM

send confirnmation to host

interrupt host - DP already at O

Interfacing TMS320C54x DSK-Plus with the TMS28F400 18
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2.4 Algebraic assembly language source code

Since the DSK-Plus is delivered with only the TMS320C54x algebraic assembler, the
DSK specific source code is given below. Note that all the references to the host port
interface have been deleted from the software because the HPI is already used by the
Go-DSP Code explorer HLL-Debugger.

.title "flash.asnt

. mr egs
HPMVEM . set 100Ah
SSTACK . set 80h
.Setsect ".text", 0x0300, O
.Ssetsect "vectors", 0x0180, O
.setsect "flashcont, 0x0600, 1
.Ssetsect "test", Ox100A, 1
. copy "config.asnt
. sect "fl ashcont
fwite .word 040h ;. write command
f boot .word 000h ;. reset RP\ and WP\
ferase .word 020h ;. erase comrand
f conf .word 0DOh ; confirmerase
setrp .wor d 001h ; set RP\
status .word 0 : buffer for flash status
buf .word 0 ;1 word data buffer
. sect "vectors"
reset dgot o _c_int0o0

SP = #SSTACK

; poi nter assignnent:

; ARO = index register
; ARl = HPI nenory pointer wite
; AR2 = HPl nenory pointer read
; AR3 = source pointer for flash transfers
; AR4 = destination pointer for flash transfers
; ARG = pointer to internal data
. text
_c_into0o:
DP = #SWABR ; initialize DP
SWASR = #76FFh ; 3 Wit-states inserted to access

; data space

Interfacing TMS320C54x DSK-Plus with the TMS28F400 19
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| oop:

DP = #fwite
AR5 = #fwite

; initialize DP
; set pointer to internal data

AR1 = #HPMEM

AR2 = #HPMEM

ARO = #6 ; offset to status

TC = bit(*AR2, OEh) ; test bit 1 of the address 0x1000
if (TC) goto progm ; program flash nem

TC = bit(*AR2, ODh) ; test bit 2 of the address 0x1000
if (TC) goto erase ; erase flash mem

TC = bit(*AR2, 0Ch) ; test bit 3 of the address 0x1000
if (TC) goto Idata ; load flash data

TC = bit(*AR2+, OFh) ; test bit O of the address 0x1000
nop ; pipeline del ay

nop ; pipeline del ay

if (NTC) execute (2) ; no valid command recogni zed

goto | oop ; return to |oop

; load programfromflash to internal RAM and execute

port(2) = *AR2 ; set Al6

A = *AR2+ << (-1) ; mask Al7

@uf = A

port(3) = @uf ; set Al7

A = *AR2+ ; offset source address in flash

AR3 = A ; initialize flash pointer

port(0h) = @etrp ; Needed to access the flash in
; read node

B = *AR3+ ; internal RAM run address

AR4 = B ; initialize RAM address pointer

A = *AR3+ ; length

A=A-#1 ; get # of repetitions

DP = #0 ; initialize DP for |oop count

repeat ( @) ; repeat as specified by AL

*AR4+ = * AR3+ ; move flash to internal RAM

*AR1 = #1111h ; send confirmation to host

cal | B ; branch to program

got o $ ; useless instruction, just witten

; to avoid crash on the Code expl orer

; program flash nenory

progm

mar (* AR2+) ; mandatory for Al6 tim ngs
port(2) = *AR2 ; set Al6

A = *AR2+ << (-1) ; mask Al7

@uf = A
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port(3) = @uf

A = *AR2+

AR4 = A

port(0h) = @etrp

; write run address

B = *AR2+
*AR4 = *ARS
*AR4+ = B
mar ( * AR5+0)
*AR4 = #050h
*AR4 = #70h
L1 *ARS = *AR4

TC = bit(*AR5, 08h)
if (NTC) goto L1
TC = bit(*AR5, 0Bh)
mar (* AR5- 0)

if (TC) goto error

; wite length

B = *AR2+
*AR4 = *ARS
*AR4+ = B
mar ( * AR5+0)
*AR4 = #70h
L2 *ARS = *AR4

TC = bit(*AR5, 08h)
if (NTC) goto L2
TC = bit(*AR5, 0Bh)
mar (* AR5- 0)

if (TC) goto error

; main | oop

L7 *AR4 = *ARS
*AR4A+ = *AR2+
mar ( * AR5+0)
*AR4 = #70h

L3 *ARS = *AR4

TC = bit(*AR5, 8)

if (NTC) goto L3
TC = bit(*AR5, #0Bh)
mar (* AR5- 0)

if (TC) goto error
B=B- #1

if (BNEQ goto L7

*AR4 = #050h

; return
* AR1 #1111h
goto L4
error * AR1 #0OFFFFh

set Al7

of fset dest. address in flash
initialize flash pointer

only boot bl ock | ocked

i nternal RAM run address
send wite command to fl ash
wite run address into fl ash
updat e poi nter

cl ear status register

sel ect status reg read node
get status

wait while busy

test wite successfu
updat e poi nter

| ength

send wite conmand to flash
wite length into flash
updat e poi nter

sel ect status reg read node
get status

wait while busy

test wite successfu
updat e poi nter

send wite command to flash
send data to flash

updat e poi nter

sel ect status reg read node
get register val ue

test bit SB7

wait if SB7 not set

test wite successfu

updat e poi nter

decrenent counter

cl ear status register

send confirnmation to host

send error condition

Interfacing TMS320C54x DSK-Plus with the TMS28F400
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L4

, erase

erase

, erase

L5

; return

errorl

L6

goto $

one bl ock

mar (* AR2+)
port(2) = *AR2

A = *AR2+ << (-1)
@uf = A

port(3) = @uf

A = *AR2+
AR4 = A
port (0h)
* AR4
* AR4

= @etrp
#050h
#020h

*AR4 = #0DOh
control | oop

mar ( * AR5+0)

*AR4 = #70h

*ARS = *AR4

TC = bit (*AR5, 8)
if (NTC) goto L5

TC = bit (*AR5, #0Ah)
if (TC) goto errorl

mar (* AR5- 0)
*AR4 = #050h
*AR1 = #1111h
goto L6

*AR1 = #OFFFFh
goto $

: load data fromflash to interna

| dat a

mar (* AR2+)
port(2) = *AR2

A = *AR2+ << (-1)
@uf = A

port(3) = @uf

A = *AR2+
AR3 = A
port(0h) = @etrp
B = *AR3+

AR4 = B

A = *AR3+

set Al6
mask Al7

set Al7

of fset dest. address in flash
initialize flash pointer

only boot bl ock | ocked

cl ear status register

erase comand

erase confirm

updat e poi nter

sel ect status reg read node
get register value

test bit SBY

wait if SB7 not set

test erase successfu

cl ear status register

send confirnmation to host

send error condition to host

set Al6
mask Al7

set Al7

of fset source address in flash
initialize flash pointer
Needed to access the flash in
read node

i nternal RAM run address
initialize RAM address pointer
| ength
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A=A-#1 ; get # of repetitions

DP = #0 ; initialize DP for |oop count

repeat ( @) ; repeat as specified by AL

*AR4+ = * AR3+ ; move flash to internal RAM
return

*AR1 = #1111h ; send confirmation to host

got o $

.end

To test the four flash routines described above, another configuration file has been used.
This file is called “config.asm”.

The “config.asm” file that has been used to test the programming routine is shown below:

. sect "test"
.wor d 0002h ; test program
.word 0003h ; Ale=1 Al7=1
.word 0D000N ; start wite address Ox2FFF of the Flash mem
.word 2000h : DSP RAM run addr ess
.wor d 0005h ; section length
.word 0010h ; data

.word 0020h
.word 0030h
.word 0040h
.word 0050h

3. Possible future enhancements

Two types of improvements could be added to the design described in this
document.

On the hardware side, the main change would be to use a TMS28F400AST instead of
the TMS28F400ASB. This would provide a top boot block organization that would allow
the designer to remove the SN74ABT16240. It would therefore save cost and space on
the daughter board. It would also be possible to map the external Flash memory into
program space in order to transform the DSK-Plus into a stand-alone board. This would
require some changes at the software level as well.

On the software side, one possibility would be to make the above assembly language
code C-callable. This would add the flexibility of the C language software development
environment.
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4. Conclusion

This paper presents to the designer the main routines needed to control an external
Flash memory TMS28F400 from a TMS320C542 DSP controller. Since all the members
of the TMS320C54x family are code compatible, such software could be used without
any modification by the following devices :

TMS320C/LC541
TMS320C/LC542
TMS320LC543
TMS320LC545/LC545A
TMS320LC546/LC546A
TMS320LC548
TMS320LC/VC549

Furthermore, because of the simplicity of the TMS320C54x assembly language, it would
be extremely straightforward to translate the above code to any other Texas Instruments
DSP controller assembly language.
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