
52

H
an

d
sh

akin
g

 w
ith

 W
in

d
o

w
s

•
S

erial p
o

rt o
n

 W
in

d
o

w
s h

as so
m

e ‘in
terestin

g
’ p

ro
p

erties
–

1: L
o

ses o
ccasio

n
al ch

aracters at 19.2 kb
au

d
.

–
2: D

river so
m

etim
es in

serts b
in

ary 00h
 in

to
 received

 d
ata stream

.
•

D
ecisio

n
 to

 u
se h

exad
ecim

al A
S

C
II to

 tran
sfer resu

lts b
etw

een
 u

n
its.  

S
lo

w
er th

an
 B

in
ary, allo

w
s u

se o
f n

o
n

-h
ex ch

aracters to
 syn

ch
ro

n
ize 

co
n

tro
l.

•
F

ro
m

 D
93W

E
 to

 D
S

P
-93:

–
‘P

’ starts a p
aram

eter b
lo

ck o
f h

ex ch
aracters, each

 field
 is 4 

ch
aracters.  N

u
m

b
er o

f p
aram

eters is ap
p

licatio
n

-d
ep

en
d

en
t.

–
‘R

’ in
stru

cts D
S

P
-93 to

 reset itself.
•

F
ro

m
 D

S
P

-93 to
 D

93W
E

:
–

b
lo

cks o
f 4-d

ig
it p

aram
eters are retu

rn
ed

.
–

‘Q
’ is su

ffixed
 after all d

ata b
lo

cks, D
93W

E
 lo

o
ks fo

r ‘Q
’ to

 term
in

ate 
stream

, sin
ce a lo

st ch
aracter is o

th
erw

ise u
n

d
etected

.
•

P
o

sitive co
n

tro
l: D

93W
E

 req
u

ests a b
lo

ck o
f d

ata, D
S

P
-93 sen

d
s o

n
e b

lo
ck, 

th
en

 w
aits fo

r n
ext req

u
est.

–
S

im
p

lest p
ro

to
co

l, m
in

im
izes b

u
ffer size p

ro
b

lem
s.



53

D
ig

ital O
scillo

sco
p

e

•
C

o
n

fig
u

red
 to

 sam
p

le at 62.5 ksp
s.

•
S

o
ftw

are selectively d
iscard

s sam
p

les to
 lo

w
er effective sam

p
lin

g
 rate.

•
D

isp
lay is 512 p

o
in

ts, 64 p
o

in
ts p

er h
o

rizo
n

tal d
ivisio

n
.

•
T

rig
g

erin
g

–
A

u
to

 trig
g

er p
reven

ts lo
ck u

p
 o

n
 n

o
 in

p
u

t sig
n

al m
eetin

g
 criteria.

–
C

an
 select slo

p
e an

d
 level.

•
P

ersisten
ce can

 b
e o

n
 o

r o
ff.  C

an
 b

e u
sed

 fo
r eye p

attern
 in

 ‘O
N

’ m
o

d
e.

P
o

sitive slo
p

e
N

eg
ative slo

p
e

M
an

u
al trig

g
er w

ill w
ait fo

rever u
n

til th
e sig

n
al cro

sses
th

resh
o

ld
 o

r R
E

S
E

T
 is h

it o
n

 D
S

P
-93.
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S
p

ectru
m

 A
n

alyzer

•
O

p
erates m

u
ch

 like d
ig

ital o
scillo

sco
p

e:
–

F
ixed

 th
resh

o
ld

 an
d

 p
o

sitive slo
p

e.
–

S
am

p
led

 at 62.5 ksp
s, so

ftw
are selectively d

iscard
s sam

p
les to

 alter n
et 

effective sam
p

lin
g

 rate.
•

O
n

ce a d
ata b

u
ffer h

as b
een

 cap
tu

red
, a D

iscrete F
o

u
rier T

ran
sfo

rm
 (D

F
T

)  
is co

m
p

u
ted

 o
n

 th
e b

u
ffer.

•
T

h
e R

E
A

L
, IM

A
G

 sam
p

le p
airs are sen

t fro
m

 D
S

P
-93 to

 th
e W

In
d

o
w

s 
p

ro
g

ram
.

–
T

h
e W

in
d

o
w

s so
ftw

are co
m

p
u

tes th
e m

ag
n

itu
d

e fro
m

 th
e tw

o
 sam

p
les 

in
 each

 freq
u

en
cy b

in
.

–
C

o
u

ld
 d

isp
lay p

h
ase o

r g
ro

u
p

 d
elay b

y alterin
g

 th
e W

in
d

o
w

s p
ro

g
ram

.
•

P
ersisten

ce m
o

d
es are selectab

le:
–

N
o

n
e.

–
M

ax-h
o

ld
.

–
In

teg
rate (exp

o
n

en
tial in

teg
rato

r).
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F
u

n
ctio

n
 G

en
erato

r

•
B

ased
 o

n
 a n

u
m

erically co
n

tro
lled

 o
scillato

r, 16-b
its in

 size.
•

E
ach

 sam
p

le tim
e, so

m
e m

o
re p

h
ase is ad

d
ed

.  T
h

e larg
er th

e ad
d

ed
 

p
h

ase, th
e h

ig
h

er th
e o

u
tp

u
t freq

u
en

cy.
•

P
h

ase ro
lls o

ver at 2-P
I rad

ian
s.

•
A

n
 o

u
tp

u
t tab

le co
n

verts p
h

ase to
 sin

e-, trian
g

le- sq
u

are- an
d

 saw
to

o
th

- 
w

aves as selected
.

•
O

u
tp

u
t am

p
litu

d
e is m

u
ltip

lied
 b

y level ad
ju

st to
 g

ive fin
al o

u
tp

u
t.

•
S

m
all size o

f o
u

tp
u

t co
n

versio
n

 tab
le lead

s to
 d

isto
rtio

n
 (n

o
t so

 n
o

ticeab
le 

w
ith

 sin
e w

ave).
P

h
ase vs. tim

e

O
u

tp
u

t w
avefo

rm
 vs. tim

e (e.g
.: trian

g
le)

0

65535
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F
u

n
ctio

n
 G

en
erato

r - 2

•
B

eat-freq
u

en
cy b

etw
een

 sam
p

lin
g

 rate an
d

 actu
al o

u
tp

u
t freq

u
en

cy cau
ses 

severe d
isto

rtio
n

 fo
r sq

u
are an

d
 saw

to
o

th
 w

aves at h
ig

h
 freq

u
en

cy.
•

O
u

tp
u

t reco
n

stru
ctio

n
 filters in

 D
/A

 cau
se levels to

 b
e freq

u
en

cy 
d

ep
en

d
en

t.
•

O
u

tp
u

t filters in
 D

/A
 lim

it m
axim

u
m

 u
sab

le freq
u

en
cy , esp

ecially fo
r 

sq
u

are, trian
g

le, an
d

 saw
to

o
th

 w
aves.

•
A

C
-co

u
p

lin
g

 cap
acito

r o
n

 D
S

P
-93 lim

its lo
w

-freq
u

en
cy resp

o
n

se.  T
est 

p
o

in
ts are availab

le to
 b

yp
ass th

e co
u

p
lin

g
 cap

acito
r:

–
U

se a sm
all valu

e resisto
r to

 o
ffer so

m
e cu

rren
t lim

itin
g

 p
ro

tectio
n

.
•

L
arg

er o
u

tp
u

t tab
le w

o
u

ld
 g

ive b
etter lo

o
kin

g
 o

u
tp

u
t w

avefo
rm

s, b
u

t w
o

u
ld

 
take m

u
ch

 lo
n

g
er to

 d
o

w
n

lo
ad

.
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D
93W

E
 D

irecto
ry S

tru
ctu

re

\D
S

P
93\

\D
S

P
93\A

S
M

\
released

 .asm
 files

\D
S

P
93\T

A
S

M
\

T
A

S
M

30.E
X

E
, T

A
S

M
3225.T

B
L

 - T
M

S
320 assem

b
ler

\D
S

P
93\W

IN
31\

D
93W

E
.E

X
E

- w
in

d
o

w
s execu

tab
le p

ro
g

ram

D
93W

E
.H

L
P

- h
elp

 file fo
r D

93W
E

D
93F

U
N

C
G

.O
B

J
- T

M
S

320 o
b

ject fo
r F

u
n

ctio
n

 G
en

erato
r

D
93S

P
E

C
.O

B
J

- T
M

S
320 o

b
ject fo

r S
p

ectru
m

 A
n

alyzer

D
93S

C
O

P
E

.O
B

J
- T

M
S

320 o
b

ject fo
r O

scillo
sco

p
e

M
E

M
T

E
S

T
.O

B
J

- T
M

S
320 o

b
ject fo

r M
em

o
ry T

est u
tility
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D
93W

E
 .IN

I in
itializatio

n
 file

[
 
 
.
I
N
I
 
f
i
l
e
 
f
o
r
 
D
9
3
W
E
 
p
r
o
g
r
a
m
 
]

C
o
m
m
P
o
r
t
=
C
O
M
1

B
a
u
d
R
a
t
e
=
1
9
2
0
0

B
i
t
s
P
e
r
W
o
r
d
=
8

P
a
r
i
t
y
=
0

;
0
=
N
o
P
a
r
i
t
y
 
1
=
O
d
d
 
2
=
E
v
e
n
 
3
=
M
a
r
k
 
4
=
S
p
a
c
e

N
u
m
b
e
r
S
t
o
p
B
i
t
s
=
0

;
0
=
O
n
e
S
t
o
p
B
i
t
 
1
=
1
.
5
S
t
o
p
B
i
t
s
 
2
=
T
w
o
S
t
o
p
B
i
t
s

A
s
s
e
m
b
l
e
r
=
\
d
s
p
9
3
\
a
s
m
\
t
a
s
m
.
e
x
e

;
f
i
l
e
n
a
m
e
 
o
f
 
T
M
S
3
2
0
 
a
s
s
e
m
b
l
e
r

L
i
n
k
e
r
=

S
i
m
u
l
a
t
o
r
=

E
d
i
t
o
r
=
c
:
\
w
i
n
d
o
w
s
\
w
r
i
t
e
.
e
x
e

;
f
i
l
e
 
o
f
 
w
i
n
d
o
w
s
 
e
d
i
t
o
r

I
n
s
t
r
u
m
e
n
t
P
a
t
h
=
\
d
s
p
9
3
\
w
i
n
3
1

;
p
l
a
c
e
 
w
h
e
r
e
 
T
M
S
 
c
o
d
e
 
f
o
r
 
i
n
s
t
r
u
m
e
n
t
s
 
i
s

[
 
u
s
e
r
 
i
n
s
t
a
l
l
e
d
 
a
p
p
l
i
c
a
t
i
o
n
s
,
 
d
e
l
e
t
e
 
a
n
y
 
y
o
u
 
d
o
n
’
t
 
w
a
n
t
 
]

A
p
p
1
F
i
l
e
=
F
i
l
e
1
.
o
b
j

A
p
p
1
T
i
t
l
e
=
S
e
t
_
a
_
t
i
t
l
e
_
f
o
r
_
1

A
p
p
2
F
i
l
e
=
F
i
l
e
2
.
o
b
j

A
p
p
2
T
i
t
l
e
=
S
e
t
_
a
_
t
i
t
l
e
_
f
o
r
_
2

;
A
p
p
3
F
i
l
e
=
F
i
l
e
3
.
o
b
j

;
 
c
o
m
m
e
n
t
i
n
g
 
o
u
t
 
a
 
l
i
n
e
 
r
e
m
o
v
e
s
 
i
t
 
f
r
o
m
 
t
h
e
 
m
e
n
u

;
A
p
p
3
T
i
t
l
e
=
S
e
t
_
a
_
t
i
t
l
e
_
f
o
r
_
3
 
;
 
r
e
m
e
m
b
e
r
 
t
o
 
c
o
m
m
e
n
t
 
o
u
t
 
b
o
u
t
h
 
l
i
n
e
s
 
i
n
 
a
 
p
a
i
r

A
p
p
4
F
i
l
e
=
F
i
l
e
5
.
o
b
j

A
p
p
4
T
i
t
l
e
=
S
e
t
_
a
_
t
i
t
l
e
_
f
o
r
_
5

A
p
p
5
F
i
l
e
=
F
i
l
e
6
.
o
b
j

A
p
p
5
T
i
t
l
e
=
S
e
t
_
a
_
t
i
t
l
e
_
f
o
r
_
6
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U
sin

g
 D

S
P

93 D
eb

u
g

g
er

;
 
V
e
r
s
i
o
n
 
D
a
t
e

 
 
 
A
u
t
h
o
r

R
e
a
s
o
n

;
 
0
.
0
.
1

1
0
-
2
7
-
9
4
 
T
C
M
c
D
e
r
m
o
t
t

O
r
i
g
i
n
a
l

;
 
1
.
0
.
0

1
1
-
1
9
-
9
4
 
T
C
M
c
D
e
r
m
o
t
t

F
u
l
l
 
r
e
l
e
a
s
e
 
v
e
r
s
i
o
n
 
f
o
r
 
m
o
n
i
t
o
r
 
c
o
d
e

;
A
d
d
s
 
m
o
d
e
 
c
o
n
t
r
o
l
 
f
o
r
 
s
i
n
g
l
e
,
 
p
a
s
s
c
o
u
n
t
,

;
a
n
d
 
s
t
o
p
 
m
o
d
e
s
.

;;
 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
 
d
e
b
u
g
g
e
r
 
r
o
u
t
i
n
e
 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

;
 
A
s
s
u
m
e
s
 
t
h
a
t
 
d
a
t
a
 
p
a
g
e
 
p
o
i
n
t
e
r
 
=
 
8
,
 
t
o
 
f
i
n
d
 
D
E
B
U
G
P
C
,
 
D
E
B
U
G
M
L
,
 
6
1

;
 
D
E
B
U
G
P
C
 
c
o
n
t
a
i
n
s
 
t
h
e
 
p
a
s
s
c
o
u
n
t
/
m
o
d
e
:

;
=
 
0

:
 
c
a
u
s
e
s
 
t
h
e
 
d
e
b
u
g
 
t
o
 
t
r
a
p
 
a
l
w
a
y
s

;
=
 
n

:
 
v
a
l
u
e
 
g
e
t
s
 
d
e
c
r
e
m
e
n
t
e
d
 
b
y
 
o
n
e
 
e
a
c
h
 
c
a
l
l
,
 
i
t
 
s
t
o
p
s

;
 
 
d
e
c
r
e
m
e
n
t
i
n
g
 
a
t
 
z
e
r
o
 
a
n
d
 
c
a
u
s
e
s
 
d
e
b
u
g
 
t
r
a
p

;
=
 
0
F
F
F
F
h
:
 
c
a
u
s
e
s
 
t
h
e
 
d
e
b
u
g
 
t
o
 
t
r
a
p
 
a
l
w
a
y
s
,
 
t
h
e
n
 
w
a
i
t
s
 
f
o
r

;
 
 
k
e
y
b
o
a
r
d
 
i
n
p
u
t
 
(
a
n
y
 
k
e
y
)
 
t
o
 
c
o
n
t
i
n
u
e
.

;;
 
D
E
B
U
G
M
L
 
p
o
i
n
t
s
 
t
o
 
a
 
m
e
m
o
r
y
 
l
o
c
a
t
i
o
n
 
i
n
 
D
A
T
A
 
R
A
M
 
t
h
a
t
 
w
i
l
l
 
b
e
 
p
r
i
n
t
e
d
 

;
t
o
 
s
c
r
e
e
n
.

;;
 
D
E
B
U
G
M
L
 
a
n
d
 
D
E
B
U
G
P
C
 
a
r
e
 
d
e
f
i
n
e
d
 
i
n
 
M
O
N
I
T
O
R
.
I
N
C

;;
 
P
r
i
n
t
s
:
 
P
r
o
g
r
a
m
_
C
o
u
n
t
e
r
,
 
A
c
c
u
m
,
 
t
h
e
 
A
R
n
 
r
e
g
i
s
t
e
r
s
,
 
P
,
 
T
,
 
S
T
0
,
 
S
T
1
,

;
a
n
d
 
8
 
m
e
m
o
r
y
 
l
o
c
a
t
i
o
n
s
 
s
t
a
r
t
i
n
g
 
a
t
 
D
E
B
U
G
M
L

;;
 
A
R
7
 
g
e
t
s
 
d
e
s
t
r
o
y
e
d
 
(
u
s
e
d
 
a
s
 
c
o
n
t
e
x
t
-
s
a
v
e
 
p
o
i
n
t
e
r
)

;;
 
L
o
c
a
t
i
o
n
 
6
1
 
i
n
 
p
a
g
e
 
8
 
(
0
4
6
1
h
)
 
g
e
t
s
 
o
v
e
r
w
r
i
t
t
e
n
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T
h

e C
h

allen
g

e

•
Im

p
ro

ve o
n

 existin
g

 C
o

d
e w

h
en

 p
o

ssib
le.

–
S

tu
d

y p
ro

g
ram

s su
p

p
lied

 w
ith

 D
S

P
-93.

–
S

eek o
u

t o
th

er D
S

P
 co

d
e an

d
 tran

slate it to
 th

e D
S

P
-93

»
D

o
cu

m
en

t th
e task o

f tran
slatin

g
 fro

m
 o

n
e D

S
P

 m
fg

. to
 an

o
th

er.
»

P
o

rt so
m

e o
f th

e B
B

S
 co

d
e to

 th
e D

S
P

-93
•

C
o

n
trib

u
te to

 an
 o

p
eratio

n
s m

an
u

al.
•

D
evelo

p
 a n

ew
 ap

p
licatio

n
 fo

r th
e D

S
P

-93
–

H
earin

g
 T

est p
ro

g
ram

.
–

F
req

u
en

cy S
h

ift o
f A

u
d

io
 to

 a p
referred

 ran
g

e.
–

S
o

u
n

d
 b

u
ster o

r A
n

ti S
o

u
n

d
 d

evice.
–

Im
p

ro
ved

 sp
eech

 p
ro

cesso
r fo

r H
F

–
T

o
u

ch
 T

o
n

e E
n

co
d

e an
d

 D
eco

d
er

•
S

h
are yo

u
r exp

erien
ces o

n
 th

e In
tern

et
•

D
o

cu
m

en
t yo

u
r rad

io
 in

terface if yo
u

 feel it h
as n

o
t b

een
 d

o
cu

m
en

ted
.
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In
fo

rm
atio

n
 S

o
u

rces

•
D

S
P

-93 o
n

 th
e In

tern
et

–
S

en
d

 em
ail to

 listserv@
tap

r.o
rg

 w
ith

 fo
llo

w
in

g
 in

 th
e m

essag
e text:

su
b

scrib
e  d

sp
-93 <yo

u
r em

ail ad
d

ress>
–

A
sk ab

o
u

t a b
ib

lio
g

rap
h

y o
n

 d
sp

-93.

•
T

M
S

320C
2x U

sers’s G
u

id
e B

y T
exas In

stru
m

en
ts

–
B

o
o

k N
u

m
b

er S
P

R
U

014C
–

•
L

in
ear C

ircu
its D

ata B
o

o
k V

o
lu

m
e 2

–
B

o
o

k N
u

m
b

er S
L

Y
D

004A
–

•
T

I C
u

sto
m

er R
esp

o
n

se 800-232-3200


