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●
H
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eview
 w

ith B
lock D

iagram
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●
T

M
S
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»
A
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»

R
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»
A

ddressing

»
Instructions

»
M
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●
T
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●
IO

 M
aps for D

S
P
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●

M
onitor

●
M

onitor R
outines

●
T

A
S

M
 A

ssem
bler

●
D

S
P

LO
A

D
●

P
rogram

 E
xam

ples
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●
D

ebug R
outine

●
D

93W
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 W
indow

s P
rogram

 R
eview

●
C

hallenge to the participants
●

R
eview

 of Inform
ation S

ources
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S
E

R
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L IO

A
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E
P

R
O

M
P

R
O
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S

R
A

M
P

R
O

G
S

R
A

M
D

A
T

A
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LO
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K
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 D
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●
R

adio Interface (2 P
orts)

»
D
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–

P
T

T
–

F
requency U

p and D
ow

n
–

G
ain (8 P

ossibilities)
–

Input S
ource S

election

»
A

nalog
–

A
udio O

ut
–

A
udio In
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A
rchitecture

●
16 B

it D
S

P
 C

hip
●

40 M
H

z C
lock

●
H

arvard A
rchitecture

»
64K

 16 B
its P

rogram
 M

em
ory

»
64K

 16 B
its D

ata M
em

ory
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D
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R
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R
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K
ey R

egisters

●
A

ccum
ulator - 32 B

it S
plit in tw

o halves
●

8 A
uxiliary R

egisters - A
R

0 to A
R

7
»

16 B
it registers for addressing data, 

tem
porary storage, or integer arithm

etic

●
Interrupt F

lag R
egister - IF

R
 - 5 B

its
●

Interrupt M
ask R

egister - IM
R

 - 5 B
its

●
P

rogram
 C

ounter - P
C

 - 16 B
its
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K
ey R

egisters

●
S

tack - 8 X
 16 B

it - S
tores P

C
 during 

interrupts or C
A

LL instructions
●

D
ata R

eceive R
egister - D

R
R

 
»

D
ata com

ing from
 the A

IO
 A

/D
 is place here 

and the processor can be interrupted.

●
D

ata X
m

it R
egister - D

X
R

»
D

ata going to the A
IO

 D
/A

 is place here and 
then sent. A

fter sending data processor can 
be interrupted.
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●
S

tatus R
egisters - S

T
0 &

 S
T

1 - 16 B
it

●
T

im
er - T

IM
 - 16 B

it counter
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U
X

IL
IA

R
Y

 
R

E
G

IST
E

R
S

●
E

ight A
uxiliary R

egisters
●

16-B
it U

nsigned
●

A
uto Incrim

ent &
 D

ecrem
ent

●
A

uto Indexing using A
R

0
●

R
egister P

ointer and P
ointer B

uffer
»

A
R

P
, A

R
B
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M
em

ory M
apped

 R
egisters

●
D

R
R

 and D
X

R
 - S

erial P
ort R

ec/X
m

it
●

T
IM

 - T
im

er
●

P
R

D
 - T

im
er P

eriod
●

IM
R

 - Interupt M
ask

●
G

R
E

G
 - G

lobal M
em

ory - F
or S

hared 
M

em
ory, not used in D

S
P

-93.
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15  14  13  12  11  10   9   8   7   6   5   4   3   2   1   0
A

R
P

O
V

O
V

M
1

IN
T

M
D

P
S

T
0

15  14  13  12  11  10   9   8   7   6   5   4   3   2   1   0
A

R
B

C
N

F
T

C
C

N
F

C
S

T
1

1   1
H

M
F

S
M

X
F

F
O

T
X

M
P

M

S
S

T
    S

S
T

1    L
S

T
    L

S
T

1
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A
d

d
ressing M

od
es

●
Im

m
ediate

»
A

D
D

K
5

»
A

D
LK

1F
33h

●
D

irect
»

U
ses the D

P
 (9 bits) portion of current A

R
P

●
Indirect A

ddressing
»

U
ses currect A

R
P

 as a pointer
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ressing

●
U

ses the LA
R

P
 instruction to establish 

an A
R

P
 register pointer in S

T
0.

●
Initial m

em
ory location m

ust be placed 
in the selected A

R
P

 register.
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irect A

d
d

ressing E
xam

ple

O
P

C
O

D
E

S
/A

R
I

D
P

F
orm

at 5 LD
P

K
    8h        ; point to data page 8 - 0400h

S
A

C
L   06h,4    ; S

tore A
C

C
L at location 0460h

15 14 13 12 11 10  9  8  7  6  5  4  3  2  1  0

 0   1   1   0   0   1   0  0  0  0  0  0  0  1  1  0

6406h

T
I
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Ind
irect A

d
d

ressing
●
S
A
C
L
 
*
 
[
,
N
e
x
t
 
A
R
P
]
 
 
 
 
 
N
o
 
C
h
g
 
c
u
r
r
e
n
t
 
A
R

●
S
A
C
L
 
*
+
 
[
,
N
e
x
t
 
A
R
P
]
 
 
 
 
I
n
c
 
c
u
r
r
e
n
t
 
A
R

●
S
A
C
L
 
*
-
 
[
,
N
e
x
t
 
A
R
P
]
 
 
 
 
D
e
c
 
c
u
r
r
e
n
t
 
A
R

●
S
A
C
L
 
*
0
+
 
[
,
N
e
x
t
 
A
R
P
]
 
 
 
A
R
0
 
+
 
c
u
r
r
e
n
t
 
A
R

●
S
A
C
L
 
*
0
-
 
[
,
N
e
x
t
 
A
R
P
]
 
 
 
A
R
0
 
-
 
c
u
r
r
e
n
t
 
A
R
 

●
S
A
C
L
 
*
B
R
0
+
 
[
,
N
e
x
t
 
A
R
P
]
 
A
R
0
 
+
 
c
u
r
r
e
n
t
 
A
R
 
(
n
o
t
e
)

●
S
A
C
L
 
*
B
R
0
-
 
[
,
N
e
x
t
 
A
R
P
]
 
A
R
0
 
-
 
c
u
r
r
e
n
t
 
A
R
 
(
n
o
t
e
)

N
ote: U

ses reverse carry propagation.
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ressing E
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ple

O
P

C
O

D
E

S
/A

R
I

D
P

LA
R

P
     2       ; S

et S
T

0 to point to A
R

2
LA

R
K

   0460h ; Load A
R

2 w
ith 460h

S
A

C
L   *+

,3    ; S
tore A

C
C

L at location 0460h
 ; Incrim

ent A
R

2 to 461h and change
                       ; S

T
0 to point to A

R
3

62A
0h

T
I

15 14 13 12 11 10  9  8  7  6  5  4  3  2  1  0

 0   1   1   0   0   0   1  0  1  0  1  0  0  0  0  0

F
orm

at 5
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T
M

S320C
25 Instructions

LO
A

D
S

T
O

R
E

LO
G

IC
A

L
A

LU
 - S

H
IF

T
A

R
IT

H
M

E
T

IC
A

D
D

S
U

B
N

E
G

A
B

S
M

P
Y

S
Q

R
A

M
em

ory M
ove

B
ranch

C
ontrol
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M
ultiply Instructions I

●
M

P
Y

-
M

ultiply T
-R

eg w
/data

●
M

P
Y

K
-

M
P

Y
 T

-R
eg w

/13-bit constant
●

M
P

Y
U

-
M

P
Y

 T
-R

eg w
/unsigned data

●
M

P
Y

A
-

M
P

Y
 T

-R
eg w

/data &
 add past 

P
-R

eg to A
C

C
●

M
P

Y
S

-
M

P
Y

 T
-R

eg w
/data &

 subtract 
past P

-R
eg from

 A
C

C
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P-R
egister - 16 B

its

●
P

A
C

Load A
C

C
 w

ith P
-R

eg
●

A
P

A
C

A
dd P

-R
eg to A

C
C

●
S

P
A

C
S

ubtract P
-R

eg from
 A

C
C

●
LP

H
Load P

-R
eg high

●
S

P
H

S
tore P

-R
eg high

●
S

P
L

S
tore P

-R
eg low
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T
-R

egister  - 16 B
its

●
LT

Load T
-R

eg

●
LT

P
Load T

-R
eg &

 m
ove P

-R
eg to A

C
C

●
LT

A
Load T

-R
eg &

 add P
-R

eg to A
C

C
●

LT
S

Load T
-R

eg &
 subtract P

-R
eg from

 
         A

C
C

●
LT

D
Load T

-R
eg, add P

-R
eg to A

C
C

, &
 

m
ove data to next m

em
ory location.
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M
ultiply Instructions II

●
M

A
C

    - M
P

Y
 data m

em
ory * program

 
        m

em
ory &

 add past P
-R

eg to A
C

C

●
M

A
C

D
 - M

P
Y

 data m
em

ory * program
 

        m
em

ory, add past P
-R

eg to A
C

C
, &

 
        m

ove data m
em

ory
●

S
Q

R
A

 - S
quare data m

em
ory value &

 add 
        past P

-R
eg to A

C
C

●
S

Q
R

S
 - S

quare data m
em

ory value &
 sub 

        past P
-R

eg from
 A

C
C
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Z -1

X

Z -1

X

Z -1

X

Z -1

X

X
n

Y
n

∑
Nk=

0

Yn
=

b  X
k

(n-k)

R
P

T
K

 49
M

A
C

D

3 W
ords P

rgm
 M

em
 =

 53 C
ycles

LTD
M

O
V

A
P

A
C

M
P

Y

FIR
  Filter
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T
L

C
320C

44

●
A

D
C

 and D
A

C
 

»
14 B

it D
ynam

ic R
ange

»
19.2 K

 S
am

ples per S
econd (44K

 P
ossible)

●
 S

w
itched - C

apacitor F
ilter

»
A

ntialiasing Input

»
O

utput - R
econstruction

●
5 M

H
z S

erial Interface to D
S

P
 C

hip
»
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T
L

C
320C

44

●
R

eview
 B

lock diagram
 on page 5-71 of 

T
I linear data book.
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T
L

C
320C

44 Internal T
im

ing
T

A
, T

B
, R

A
, R

B
 R

egisters

X
T

A
L

O
S

C

T
M

S
320

T
A

R
E

G
5 B

its

T
A

’
R

E
G

6 B
its

A
dder/S

ubtracter
6 B

its

40M
H

z

10M
H

z

T
X

 C
ounter A

6 B
its

d0,d1=
0,0

d0,d1=
0,1

D
evide B

y 2

T
B

R
E

G
6 B

its

T
X

 C
ounter B

6 B
its

(S
in X

)/X

D
/A

S
am

ple
F

req.

T
A

=
20, 500 kH

z
250 kH

z

T
B

=
26, 9.62 kH

z
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O
n-C

hip M
em

ory

●
D

S
P

-93 O
perating in M

icroprocessor 
M

ode - M
P

/M
C

=
1

●
544 W

ords O
n C

hip as D
ata M

em
ory

»
060h to 07F

h

●
256 W

ords C
onfigurable

»
C

N
F

D
 Inst. - D

ata M
em

ory - 0200h to 02F
F

h
»

C
N

F
P

 Inst. - P
rog M

em
ory - F

F
00h to F

F
F

F
h 
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Port A
ssignm

ents

P
O

R
T

 01h    U
A

R
T

 W
R

IT
E

P
O

R
T

 02h    H
IG

H
 S

P
E

E
D

 C
LK

 &
 H

_A
IO

P
O

R
T

 03h    U
A

R
T

 C
O

N
T

R
O

L R
E

G
IS

T
E

R
   (W

D
T

 S
T

R
O

K
E

)  
P

O
R

T
 04h    H

_A
IO

 S
E

LE
C

T
 O

U
T

P
U

T
P

O
R

T
 05h    U

A
R

T
 R

E
A

D
  (R

E
A

D
 O

N
LY

)
P

O
R

T
 06h    T

N
C

 O
U

T
P

U
T

P
O

R
T

 07h    R
A

D
IO

 P
O

R
T

 S
E

LE
C

T
 A

N
D

 G
A

IN
 &

 A
IO

 E
N

A
B

LE
P

O
R

T
 0A

h    T
N

C
 IN

P
U

T
  (R

E
A

D
 O

N
LY

)
P

O
R

T
 0B

h    R
A

D
IO

 P
O

R
T

 D
IG

IT
A

L C
O

N
T

R
O

L
P

O
R

T
 0C

h    N
etw

ork Interface
P

O
R

T
 0D

h    N
etw

ork Interface
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IO
 Port U

sage
P

O
R

T
 07h  R

A
D

IO
 P

O
R

T
 S

E
LE

C
T

 A
N

D
 G

A
IN

 &
 A

IO
 E

N
A

B
LE

C
O

D
E

C
O

N
N

E
C

T
IO

N
N

A
M

E
D

E
S

C
R

IP
T

IO
N

  D
2 D

1 D
0

0   0  0
I/O

201 P
IN

 3
A

U
X

 IN
A

U
X

ILIA
R

Y
 A

U
D

IO
 IN

 R
A

D
IO

 1
0   0  1

I/O
202 P

IN
 3

A
U

X
 IN

A
U

X
ILIA

R
Y

 A
U

D
IO

 IN
 R

A
D

IO
 2

0   1  0
Jx03   P

IN
 14

A
U

X
 #2

A
U

D
IO

 B
U

S
S

 #2      
0   1  1

Jx03   P
IN

 12
A

U
X

 #1
A

U
D

IO
 B

U
S

S
 #1

1   0  0
I/O

202 P
IN

 5
X

M
IT

 2
T

R
A

N
S

M
IT

 M
O

N
IT

O
R

 R
A

D
IO

 2
1   0  1

I/O
201 P

IN
 8

R
E

C
 IN

R
E

C
E

IV
E

 A
U

D
IO

 R
A

D
IO

 1
1   1  0

I/O
201 P

IN
 5

X
M

IT
 1

T
R

A
N

S
M

IT
 M

O
N

IT
O

R
 R

A
D

IO
 1

1   1  1
I/O

202 P
IN

 8
R

E
C

 IN
R

E
C

E
IV

E
 A

U
D

IO
 R

A
D

IO
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IO
 Port U

sage

P
O

R
T

 07h  R
A

D
IO

 P
O

R
T

 S
E

LE
C

T
 A

N
D

 G
A

IN
 &

 A
IO

 E
N

A
B

LE
C

O
D

E
C

O
N

N
E

C
T

IO
N

N
A

M
E

D
E

S
C

R
IP

T
IO

N
D

5 D
4 D

3
0  0  0

F
E

E
D

B
A

C
K

G
A

IN
=

U
se M

E
A

S
G

A
IN

 to determ
ine your

0  0  1
F

D
B

K
 R

201
G

A
IN

=
  units gain.

0  1  0
F

D
B

K
 R

204
G

A
IN

=
     

0  1  1
F

D
B

K
 R

205
G

A
IN

=
 

1  0  0
F

D
B

K
 R

206
G

A
IN

=
    

1  0  1
F

D
B

K
 R

207
G

A
IN

=
 

1  1  0
F

D
B

K
 R

208
G

A
IN

=

1  1  1
F

D
B

K
 R

203
G

A
IN

=
M

A
X
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M
onitor M

enu
*?D

S
P

-93 T
A

P
R

 / A
M

S
A

T
 R

E
V

 2.16
C

opyright <
c>

 1995 by T
ucson A

m
ateur P

acket R
adio C

orporation.

A
-A

R
 R

E
G

IS
T

E
R

S
D

-D
U

M
P

 M
E

M
O

R
Y

F
-F

ILL M
E

M
O

R
Y

G
-F

LIP
 &

 R
U

N
 P

R
O

G
R

A
M

 @
 1008h

H
-IN

T
E

L LO
A

D
E

R
 H

IG
H

 B
IT

S

J-JU
M

P
 T

O
 X

X
X

X
 &

 R
U

N
L-IN

T
E

L LO
A

D
E

R
  LO

W
 B

IT
S

M
-M

O
D

IF
Y

 W
O

R
D

P
-F

IR
M

W
A

R
E

 P
R

O
G

R
A

M
S

R
-R

E
S

E
T

S
-S

H
O

W
 W

O
R

D

T
-T

E
S

T
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O
n C

hip Program
s

P
R
O
G
R
A
M
 
#
(
1
-
X
 
 
 
 
?
)
=

?1
-
S
C
O
P
E
 

C
-
P
S
K
_
9
3
S
K
 

N
-
T
E
S
T
P
O
R
T

2
-
S
P
E
C
T
R
U
M
 
A
N
A
L
Y
Z
E
R
 

D
-
P
S
K
_
9
3
X
I
 

O
-
T
E
S
T
R
A
M
P
 

3
-
F
U
N
C
T
I
O
N
 
G
E
N
E
R
A
T
O
R
 

E
-
P
S
K
_
9
3
X
K
 

P
-
T
P
R
S
P
1

4
-
C
W
_
9
3
D
 

F
-
P
S
K
_
9
3
A
I
 

Q
-
T
P
R
S
P
2

5
-
H
F
U
_
9
3
X
 

G
-
P
S
K
_
9
3
A
K

R
-
F
S
K
P
1
 

6
-
H
F
_
9
3
A
 

H
-
P
S
K
_
9
3
T
2
 

S
-
F
S
K
P
2
 

7
-
H
F
_
9
3
A
E
 

I
-
P
S
K
_
9
3
P
2
 

T
-
F
S
K
I
S
I
P
1
 

8
-
M
E
M
T
E
S
T
 

J
-
A
P
T
_
9
3
B

U
-
F
S
K
I
S
I
P
2

9
-
P
K
T
P
1

K
-
T
E
S
T
A
N
I
N
 

V
-
M
E
A
S
G
A
T
N

A
-
P
K
T
P
2
 

L
-
T
E
S
T
B
U
Z
Z

 
W
-
M
E
A
S
G
A
I
P

B
-
P
S
K
_
9
3
S
I
 

M
-
T
E
S
T
L
E
D
S
 

X
-
S
P
E
E
D
T
S
T
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M
onitor Subroutines

D
E
B
U
G
 
 
 
 
.
E
Q
U
 
 
 
0
4
0
0
h
 
 
 
 
 
 
 
;
 
S
t
a
r
t
 
o
f
 
N
5
E
G
 
D
e
b
u
e
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
R
o
u
t
i
n
e

G
E
T
V
A
L
1
6
 
.
E
Q
U
 
 
 
0
8
8
2
h
 
 
 
 
 
 
 
;
 
G
e
t
 
d
a
t
a
 
f
r
o
m
 
S
I
O
,
 
r
e
s
u
l
t
 
 

 
 
 
i
n
 
0
0
0
3
 
o
f
 
C
u
r
r
e
n
t
 
P
a
g
e

G
E
T
4
H
E
X
 
 
.
E
Q
U
 
 
 
0
4
0
2
h
 
 
 
 
 
 
 
;
 
G
e
t
 
f
o
u
r
 
H
E
X
 
d
i
g
i
t
s
.
 

G
E
T
2
H
E
X
 
 
.
E
Q
U
 
 
 
0
4
0
4
h
 
 
 
 
 
 
 
;
 
G
e
t
 
 
t
w
o
 
H
E
X
 
d
i
g
i
t
s
.
 

G
E
T
C
H
A
R
 
 
.
E
Q
U
 
 
 
0
4
0
6
h
 
 
 
 
 
 
 
;
 
G
e
t
 
 
o
n
e
 
H
E
X
 
d
i
g
i
t
.
 

H
E
X
O
U
T
 
 
 
.
E
Q
U
 
 
 
0
4
0
8
h
 
 
 
 
 
 
 
;
 
S
e
n
d
s
 
d
a
t
a
 
i
n
 
a
c
c
u
m
u
l
a
t
o
r
 

 
 
 
t
o
 
S
I
O

I
N
B
I
T
 
 
 
 
.
E
Q
U
 
 
 
0
4
0
A
h
 
 
 
 
 
 
 
;
 
R
e
c
 
d
a
t
a
 
f
r
o
m
 
S
I
O
 
t
o
 

 
 
 
A
R
(
A
R
P
)

O
U
T
B
I
T
 
 
 
.
E
Q
U
 
 
 
0
4
0
C
h
 
 
 
 
 
 
 
;
 
S
e
n
d
s
 
L
o
w
e
r
 
8
 
b
i
t
s
 
o
f
 

 
 
 
A
R
(
A
R
P
)
 
t
o
 
S
I
O
 
(
U
s
e
s
 
0
0
6
0
)
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M
onitor Subroutines

O
U
T
B
I
T
2
 
.
E
Q
U
 
 
 
 
0
4
0
E
h
 
 
 
 
 
;
 
S
e
n
d
s
 
l
o
w
e
r
 
8
 
b
i
t
s
 
o
f
 

 
0
0
6
2
 
t
o
 
S
I
O
 
(
U
s
e
s
 
0
0
6
0
)

P
R
V
A
L
0
8
 
.
E
Q
U
 
 
 
 
0
4
1
0
h
 
 
 
 
 
;
 
P
r
i
n
t
 
v
a
l
u
e
 
a
t
 
0
0
0
6
 
t
o
 
S
I
O

P
R
V
A
L
1
6
 
.
E
Q
U
 
 
 
 
0
4
1
2
h
 
 
 
 
 
;
 
P
r
i
n
t
 
v
a
l
u
e
 
a
t
 
0
0
0
6
 
t
o
 
S
I
O

R
E
S
E
T
 
 
 
.
E
Q
U
 
 
 
 
0
4
1
4
h
 
 
 
 
 
;
 
R
e
s
e
t
 
t
h
e
 
D
S
P
-
9
3

S
D
_
C
R
L
F
 
.
E
Q
U
 
 
 
 
0
4
1
6
h
 
 
 
 
 
;
 
S
e
n
d
 
C
R
 
a
n
d
 
L
F
 
t
o
 
S
I
O

S
D
_
S
T
R
 
 
.
E
Q
U
 
 
 
 
0
4
1
8
h
 
 
 
 
 
;
 
P
r
i
n
t
 
s
t
r
i
n
g
 
a
t
 
(
A
R
0
)
.
 
 
C
 

 
s
t
y
l
e
 
s
t
r
i
n
g
s
 
u
s
e
d
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M
onitor Subroutines

S
P
1
 
 
 
 
 
.
E
Q
U
 
 
 
 
0
4
1
A
h
 
 
 
 
 
 
 
;
 
S
e
n
d
 
1
 
s
p
a
c
e
 
t
o
 
S
I
O

S
P
2
 
 
 
 
 
.
E
Q
U
 
 
 
 
0
4
1
C
h
 
 
 
 
 
 
 
;
 
 
 
 
 
 
2

S
P
3
 
 
 
 
 
.
E
Q
U
 
 
 
 
0
4
1
E
h
 
 
 
 
 
 
 
;
 
 
 
 
 
 
3

S
P
4
 
 
 
 
 
.
E
Q
U
 
 
 
 
0
4
2
0
h
 
 
 
 
 
 
 
;
 
 
 
 
 
 
4

S
P
5
 
 
 
 
 
.
E
Q
U
 
 
 
 
0
4
2
2
h
 
 
 
 
 
 
 
;
 
 
 
 
 
 
5

S
P
6
 
 
 
 
 
.
E
Q
U
 
 
 
 
0
4
2
4
h
 
 
 
 
 
 
 
;
 
 
 
 
 
 
6

S
P
7
 
 
 
 
 
.
E
Q
U
 
 
 
 
0
4
2
6
h
 
 
 
 
 
 
 
;
 
 
 
 
 
 
7

S
P
8
 
 
 
 
 
.
E
Q
U
 
 
 
 
0
4
2
8
h
 
 
 
 
 
 
 
;
 
 
 
 
 
 
8

S
P
9
 
 
 
 
 
.
E
Q
U
 
 
 
 
0
4
2
A
h
 
 
 
 
 
 
 
;
 
 
 
 
 
 
9

S
P
1
0
 
 
 
 
.
E
Q
U
 
 
 
 
0
4
2
C
h
 
 
 
 
 
 
 
;
 
 
 
 
 
 
1
0
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M
onitor Subroutines

M
W
A
I
T
_
A
 
 
.
E
Q
U
 
 
 
 
0
4
2
E
h
 
 
;
 
E
n
t
r
y
 
f
o
r
 
a
b
o
u
t
 
N
 
*
 
1
 
m
S
 

;
 
w
a
i
t
.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
;
 
N
 
i
s
 
t
h
e
 
v
a
l
u
e
 
i
n
 
A
R
2

M
W
A
I
T
1
 
 
 
.
E
Q
U
 
 
 
 
0
4
3
0
h
 
 
;
 
E
n
t
r
y
 
f
o
r
 
a
 
3
2
 
m
S
 
w
a
i
t
.

P
M
_
B
L
K
_
M
V
 
.
E
Q
U
 
 
 
0
4
3
2
h
 
 
;
 
M
o
v
e
s
 
a
 
b
l
o
c
k
 
o
f
 
c
o
d
e
 

;
 
P
R
O
G
 
-
>
 
D
A
T
A

M
P
_
B
L
K
_
M
V
 
.
E
Q
U
 
 
 
0
4
3
4
h
 
 
;
 
M
o
v
e
s
 
a
 
b
l
o
c
k
 
o
f
 
c
o
d
e
 

;
 
D
A
T
A
 
-
>
 
P
R
O
G
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E
xam

ple Program

.title  "E
xam

ple M
inim

um
 P

rogram
"

; E
xam

ple of a m
inim

um
 A

ssem
bly P

rogram
 for 

the D
S

P
93

; B
ob S

tricklin N
5B

R
G

; 1/3/94

#include "P
O

R
T

S
.IN

C
"

#include "M
O

N
IT

O
R

.IN
C

"
#include "R

E
G

S
.IN

C
"
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E
xam

ple Program

 .O
R

G
     1000h

    B
         T

IN
T

      ;  T
im

er interrupt service routine
    B

         R
IN

T
      ;  S

IO
 receive interrupt service  

                       routine
    B

         X
IN

T
      ;  S

IO
 transm

it interrupt service 
       

                        routine

    B
         T

R
A

P
      ; S

oftw
are trap interrupt service 

       
                        routine
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E
xam

ple Program

IN
IT

    LD
P

K
    8h        

; point to data page eight (8)
    LA

R
P

    A
R

0     
; E

stablish a pointer to a A
R

 
                     register.

    LR
LK

    A
R

0,2000h ; S
et up a know

n m
em

ory 
           area in pointer
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E
xam

ple Program

M
A

IN
LO

O
P

; Y
our m

ain P
rogram

 body goes here.
R

P
T

K
      S

_E
N

D
-S

T
R

1
    B

LK
P

      S
T

R
1,*+

    LR
LK

      A
R

0,2000h
    C

A
LL      S

D
_S

T
R

    C
A

LL      S
D

_C
R

LF
    B

  S
_E

N
D
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E
xam

ple Program

; ---------------------------------------------------------------------
S

T
R

1 .T
E

X
T

     " E
 x a m

 p l e   P
 r o g r a m

"
          .W

O
R

D
     00

S
_E

N
D
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E
xam

ple Program

T
IN

T
; Y

our program
 code goes here.

    R
E

T

R
IN

T
; Y

our program
 code goes here.

     R
E

T
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E
xam

ple Program

X
IN

T
; Y

our program
 code goes here.

    R
E

T

T
R

A
P

; Y
our program

 code goes here.
   R

E
T
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E
xam

ple Program

S
_E

N
D

    .E
N

D
              ; end of program
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D
SPL

O
A

D
 Program

●
Load Intel H

ex F
iles into D

S
P

-93
●

C
onfigures P

C
 P

ort per C
F

G
 file.

●
R

esets D
S

P
-93 - LE

D
 1 F

lashes
●

C
hecks D

S
P

-93 F
or response (*)

●
D

ow
nloads H

i bytes and then Low
 bytes

●
Issues a ‘G

’ com
m

and.
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D
SPL

O
A

D
 C

FG

1
 
P
o
r
t
 
f
o
r
 
s
e
r
i
a
l
 
I
O
;
 
1
=
C
O
M
1
,
 
2
=
C
O
M
2
,
 
 
 
 
 

 
 
3
=
C
O
M
3
,
 
4
=
C
O
M
4

1
9
2
0
0
 
B
a
u
d
 
r
a
t
e
 
f
o
r
 
a
l
l
 
I
O
;
 
1
2
0
0
,
 
2
4
0
0
,
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4
8
0
0
,
 
9
6
0
0
,
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
o
r
 
1
9
2
0
0

8
 
W
o
r
d
 
l
e
n
g
t
h
 
o
f
 
d
a
t
a
 
w
o
r
d
;
 
5
,
 
6
,
 
7
,
 
o
r
 
8

1
 
N
u
m
b
e
r
 
o
f
 
S
t
o
p
 
b
i
t
s
;
 
1
,
 
o
r
 
2

0
 
T
y
p
e
 
o
f
 
P
a
r
i
t
y
;
 
0
=
N
o
n
e
,
 
1
=
O
d
d
,
 
2
=
E
v
e
n
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T
A

SM
 A

ssem
bler B

A
T

 File

T
A

S
M

 -3225 -lal -g0 P
R

O
G

R
A

M
.A

S
M

D
S

P
LO

A
D

 P
R

O
G

R
A

M
-3225    S

ays S
ource is T

M
S

320C
25

-lal         C
reates a listing show

ing all
                      labels in the long form

-g0        S
ets O

bject file form
at to

                      Intel H
ex
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W
orkshop D

isk C
ontents

●
T

A
S

M
 A

ssem
bler

●
S

am
ple P

rogram
s

●
T

I  B
B

S
 F

ile Listing
●

D
S

P
-93 Include F

iles
●

W
orkshop P

resentation
●

D
S

P
-93 Listserver A

rchives D
E

C
-F

E
B


