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T
he

fir
st

pa
rt

of
th

e
ne

w
dr

iv
er

is
no

w
in

st
al

le
d.

C
lic

k
”F

in
is

h
”

to
cl
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e

th
e

w
iz

ar
d

an
d

st
ar

t
in

st
al

la
ti

on
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th
e

se
co

nd
pa

rt
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hi
ch
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llo

w
s

id
en

ti
ca

l
st

ep
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O
nc

e
th

e
se

co
nd

pa
rt

of
th

e
dr

iv
er

is
in

st
al

le
d.

m
ea
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re

m
en
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ft
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w
ar

e
ca

n
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d
an

d
th

e
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ob

e
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P
3

ca
n

be
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P
lu

g
in

to
a

d
iff

e
re

n
t

U
S
B

p
o
rt

W
he

n
th

e
H

an
dy

pr
ob

e
H

P
3
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pl

ug
ge

d
in

to
a

di
ffe

re
nt

U
SB
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rt

,
so

m
e

W
in

do
w

s
ve

rs
io

ns
w

ill
tr

ea
t

th
e

H
an
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pr

ob
e

H
P

3
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di
ffe

re
nt

ha
rd

w
ar

e
an

d
w

ill
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k
to
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st
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lt
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dr

iv
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s
ag

ai
n.
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d
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P

ie
en

gi
ne

er
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ra
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P

ie
en

gi
n

ee
ri

n
g

K
op

er
sl

ag
er

ss
tr
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Since
the

drivers
are

already
pre-installed

on
the

com
puter,

W
in-

dow
s

w
ill

be
able

to
find

them
autom

atically.
Select

”
In

sta
ll

th
e

so
ftw

a
re

a
u
to

m
a
tica

lly”
and

click
”
N

e
x
t”.

F
igure

5.3:
H

ardw
are

install:
step

3

T
he

N
ew

H
ardw

are
w

izard
w

illnow
copy

the
required

files
to

their
destination.

F
igure

5.4:
H

ardw
are

install:
step

4

H
ard

w
are

in
stallatio

n
21
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5
.2

.1
F
o
u

n
d

N
e
w

H
a
rd

w
a
re

W
iz

a
rd

F
ig

ur
e

5.
1:

H
ar

dw
ar

e
in

st
al

l:
st

ep
1

T
hi

s
w

in
do

w
w

ill
on

ly
be

sh
ow

n
in

W
in

do
w

s
X

P
SP

2
or

ne
w

er
.

N
o

dr
iv

er
s

fo
r

th
e

H
an

dy
pr

ob
e

H
P

3
ca

n
be

fo
un

d
on

th
e

W
in

do
w

s
U

pd
at

e
W

eb
si

te
,s

o
se

le
ct

”N
o
,
n
o
t
th

is
ti
m

e
”

an
d

cl
ic

k
”N

e
x
t”

.

F
ig

ur
e

5.
2:

H
ar

dw
ar

e
in

st
al

l:
st

ep
2
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h
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In
tr

o
d
u
ct

io
n

3
B

ef
or

e
us

in
g

th
e

H
an

dy
pr

ob
e

H
P

3
fir

st
re

ad
ch

ap
te

r
1

ab
ou

t
sa

fe
ty

.

M
an

y
te

ch
ni

ci
an

s
in

ve
st

ig
at

e
el

ec
tr

ic
al

si
gn

al
s.

T
ho

ug
h

th
e

m
ea

-
su

re
m

en
t

m
ay

no
t

be
el

ec
tr

ic
al

,
th

e
ph

ys
ic

al
va

ri
ab

le
is

of
te

n
co

n-
ve

rt
ed

to
an

el
ec

tr
ic

al
si

gn
al

,
w

it
h

a
sp

ec
ia

l
tr

an
sd

uc
er

.
C

om
m

on
tr

an
sd

uc
er

s
ar

e
ac

ce
le

ro
m

et
er

s,
pr

es
su

re
pr

ob
es

,
cu

rr
en

t
cl

am
ps

an
d

te
m

pe
ra

tu
re

pr
ob

es
.

T
he

ad
va

nt
ag

es
of

co
nv

er
ti

ng
th

e
ph

ys
ic

al
pa

ra
m

et
er

s
to

el
ec

tr
ic

al
si

gn
al

s
ar

e
la

rg
e,

si
nc

e
m

an
y

in
st

ru
m

en
ts

fo
r

ex
am

in
in

g
el

ec
tr

ic
al

si
gn

al
s

ar
e

av
ai

la
bl

e.
T

he
H

an
dy

pr
ob

e
H

P
3

is
a

si
ng

le
ch

an
ne

l,
10

bi
ts

,
10

0
M

Sa
m

-
pl

es
/s

ec
m

ea
su

ri
ng

in
st

ru
m

en
t

w
it

h
di

ffe
re

nt
ia

l
in

pu
t

w
it

h
hi

gh
in

pu
t

ra
ng

e.
W

it
h

th
e

ac
co

m
pa

ny
in

g
so

ft
w

ar
e

th
e

H
an

dy
pr

ob
e

H
P

3
ca

n
be

us
ed

as
an

os
ci

llo
sc

op
e,

a
sp

ec
tr

um
an

al
yz

er
,a

tr
ue

R
M

S
vo

lt
m

et
er

or
a

tr
an

si
en

t
re

co
rd

er
.

A
ll

in
st

ru
m

en
ts

m
ea

su
re

by
sa

m
pl

in
g

th
e

in
pu

t
si

gn
al

s,
di

gi
ti

zi
ng

th
e

va
lu

es
,

pr
oc

es
s

th
em

,
sa

ve
th

em
an

d
di

sp
la

y
th

em
.

3
.1

D
iff

e
re

n
ti

a
l

in
p
u
t

M
os

t
os

ci
llo

sc
op

es
ar

e
eq

ui
pp

ed
w

it
h

st
an

da
rd

,s
in

gl
e

en
de

d
in

pu
ts

,
w

hi
ch

ar
e

re
fe

re
nc

ed
to

gr
ou

nd
.

T
hi

s
m

ea
ns

th
at

on
e

si
de

of
th

e
in

pu
t
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al

w
ay

s
co

nn
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te
d

to
gr

ou
nd

an
d

th
e

ot
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r
si

de
to
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e
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t
of
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e
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t
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H
a
rd

w
a
re

in
sta

lla
tio

n
5

D
rivers

have
to

be
installed

before
the

H
andyprobe

H
P

3
is

connected
to

the
com

puter
for

the
first

tim
e.

See
chapter

4
for

m
ore

inform
ation.

5
.1

P
o
w

e
r

th
e

in
stru

m
e
n
t

T
he

H
andyprobe

H
P

3
is

pow
ered

by
the

U
SB

,
no

external
pow

er
supply

is
required.

O
nly

connect
the

H
andyprobe

H
P

3
to

a
bus

pow
ered

U
SB

port,
otherw

ise
it

m
ay

not
get

enough
pow

er
to

op-
erate

properly.

5
.2

C
o
n
n
e
ct

th
e

in
stru

m
e
n
t

to
th

e
co

m
p
u
te

r

A
fter

the
new

driver
has

been
pre-installed

(see
chapter

4),
the

H
andyprobe

H
P

3
can

be
connected

to
the

com
puter.

W
hen

the
H

andyprobe
H

P
3

is
connected

to
a

U
SB

port
of

the
com

puter,
W

indow
s

w
ill

report
new

hardw
are.

T
he

Found
N

ew
H

ardw
are

W
izard

w
ill

appear.
D

epending
on

the
W

indow
s

version,
the

N
ew

H
ardw

are
W

izard
w

ill
show

a
num

ber
of

screens
in

w
hich

it
w

ill
ask

for
inform

ation
regarding

the
drivers

ofthe
new

ly
found

hardw
are.

T
he

appearance
of

the
dialogs

w
ill

differ
for

each
W

indow
s

version
and

m
ight

be
different

on
the

com
puter

w
here

the
H

andyprobe
H

P
3

is
installed.

T
he

driver
consists

of
tw

o
parts

w
hich

are
installed

sepa-
rately.

O
nce

the
first

part
is

installed,
the

installation
of

the
second

part
w

illstart
autom

atically.
Installation

ofthe
second

part
is

identical
to

the
first

part,therefore
they

are
not

described
individually

here.

H
ard

w
are

in
stallatio

n
19

F
igure

3.1:
Single

ended
input

T
herefore

the
voltage

that
is

m
easured

w
ith

an
oscilloscope

w
ith

standard,
single

ended
inputs

is
alw

ays
m

easured
betw

een
that

specific
point

and
ground.

W
hen

the
voltage

is
not

referenced
to

ground,
connecting

a
stan-

dard
single

ended
oscilloscope

input
to

the
tw

o
points

w
ould

create
a

short
circuit

betw
een

one
ofthe

points
and

ground,possibly
dam

-
aging

the
circuit

and
the

oscilloscope.
A

safe
w

ay
w

ould
be

to
m

easure
the

voltage
at

one
of

the
tw

o
points,

in
reference

to
ground

and
at

the
other

point,
in

reference
to

ground
and

then
calculate

the
voltage

difference
betw

een
the

tw
o

points.
O

n
m

ost
oscilloscopes

this
can

be
done

by
connecting

one
of

the
channels

to
one

point
and

another
channel

to
the

other
point

and
then

use
the

m
ath

function
C

h1
-C

h2
in

the
oscilloscope

to
display

the
actual

voltage
difference.

T
here

are
som

e
disadvantages

to
this

m
ethod:

•
a

short
circuit

to
ground

can
be

created
w

hen
an

input
is

w
rongly

connected
•

to
m

easure
one

signal,
tw

o
channels

are
occupied

•
by

using
tw

o
channels,

the
m

easurem
ent

error
is

increased,
the

errors
m

ade
on

each
channel

w
ill

be
com

bined,
resulting

in
a

larger
total

m
easurem

ent
error

•
T

he
C

om
m

on
M

ode
R

ejection
R

atio
(C

M
R

R
)

ofthis
m

ethod
is

relatively
low

.
If

both
points

have
a

relative
high

voltage,
but

the
voltage

difference
betw

een
the

tw
o

points
is

sm
all,

the
voltage

difference
can

only
be

m
easured

in
a

high
input

range,
resulting

in
a

low
resolution

A
m

uch
better

w
ay

is
to

use
an

oscilloscope
w

ith
a

differential
input.

6
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h
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F
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ur
e

4.
8:

D
ri

ve
r

in
st

al
l:

F
in

is
he

d

18
C

h
ap

te
r

4

F
ig

ur
e

3.
2:

D
iff

er
en

ti
al

in
pu

t

A
di

ffe
re

nt
ia

l
in

pu
t

is
no

t
re

fe
re

nc
ed

to
gr

ou
nd

,
bu

t
bo

th
si

de
s

of
th

e
in

pu
t

ar
e

”fl
oa

ti
ng

”.
It

is
th

er
ef

or
e

po
ss

ib
le

to
co

nn
ec

t
on

e
si

de
of

th
e

in
pu

t
to

on
e

po
in

t
in

th
e

ci
rc

ui
t

an
d

th
e

ot
he

r
si

de
of

th
e

in
pu

t
to

th
e

ot
he

r
po

in
t

in
th

e
ci

rc
ui

t
an

d
m

ea
su

re
th

e
vo

lt
ag

e
di

ffe
re

nc
e

di
re

ct
ly

.
A

dv
an

ta
ge

s
of

a
di

ffe
re

nt
ia

l
in

pu
t:

•
N

o
ri

sk
of

cr
ea

ti
ng

a
sh

or
t

ci
rc

ui
t

to
gr

ou
nd

•
O

nl
y

on
e

ch
an

ne
l

is
re

qu
ir

ed
to

m
ea

su
re

th
e

si
gn

al
•

M
or

e
ac

cu
ra

te
m

ea
su

re
m

en
ts

,
si

nc
e

on
ly

on
e

ch
an

ne
l

in
tr

o-
du

ce
s

a
m

ea
su

re
m

en
t

er
ro

r
•

T
he

C
M

R
R

of
a

di
ffe

re
nt

ia
li

np
ut

is
hi

gh
.

If
bo

th
po

in
ts

ha
ve

a
re

la
ti

ve
hi

gh
vo

lt
ag

e,
bu

t
th

e
vo

lt
ag

e
di

ffe
re

nc
e

be
tw

ee
n

th
e

tw
o

po
in

ts
is

sm
al

l,
th

e
vo

lt
ag

e
di

ffe
re

nc
e

ca
n

be
m

ea
su

re
d

in
a

lo
w

in
pu

t
ra

ng
e,

re
su

lt
in

g
in

a
hi

gh
re

so
lu

ti
on

3
.1

.1
D

iff
e
re

n
ti

a
l

te
st

le
a
d

T
he

H
an

dy
pr

ob
e

H
P

3
co

m
es

w
it

h
a

sp
ec

ia
l

di
ffe

re
nt

ia
l

te
st

le
ad

.
T

hi
s

te
st

le
ad

is
sp

ec
ia

lly
de

si
gn

ed
to

en
su

re
a

go
od

C
M

R
R

.
T

he
sp

ec
ia

l
he

at
re

si
st

an
t

di
ffe

re
nt

ia
l

te
st

le
ad

pr
ov

id
ed

w
it

h
th

e
H

an
dy

pr
ob

e
H

P
3

is
de

si
gn

ed
to

be
im

m
un

e
fo

r
no

is
e

fr
om

th
e

su
r-

ro
un

di
ng

en
vi

ro
nm

en
t.

3
.2

S
a
m

p
li
n
g

W
he

n
sa

m
pl

in
g

th
e

in
pu

t
si

gn
al

,
sa

m
pl

es
ar

e
ta

ke
n

at
fix

ed
in

te
r-

va
ls

.
A

t
th

es
e

in
te

rv
al

s,
th

e
si

ze
of

th
e

in
pu

t
si

gn
al

is
co

nv
er

te
d

to
a

nu
m

be
r.

T
he

ac
cu

ra
cy

of
th

is
nu

m
be

r
de

pe
nd

s
on

th
e

re
so

lu
ti

on
of

th
e

in
st

ru
m

en
t.

T
he

hi
gh

er
th

e
re

so
lu

ti
on

,t
he

sm
al

le
r

th
e

vo
lt

ag
e
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T
he

driver
install

utility
now

has
enough

inform
ation

and
can

in-
stall

the
drivers.

C
licking

”
In

sta
ll”

w
ill

rem
ove

existing
drivers

and
install

the
new

driver.
A

rem
ove

entry
for

the
new

driver
is

added
to

the
softw

are
applet

in
the

W
indow

s
control

panel.

F
igure

4.6:
D

river
install:

step
5

A
s

m
entioned,W

indow
s

X
P

SP
2

and
new

er
m

ay
w

arn
for

the
U

SB
drivers

not
being

W
indow

s
L

ogo
tested.

P
lease

ignore
this

w
arning

and
continue

anyw
ay.

F
igure

4.7:
D

river
install:

Ignore
w

arning
and

continue

D
river

in
stallatio

n
17

steps
in

w
hich

the
input

range
of

the
instrum

ent
is

divided.
T

he
acquired

num
bers

can
be

used
for

various
purposes,

e.g.
to

create
a

graph.

F
igure

3.3:
Sam

pling

T
he

sine
w

ave
in

figure
3.3

is
sam

pled
at

the
dot

positions.
B

y
connecting

the
adjacent

sam
ples,

the
original

signal
can

be
recon-

structed
from

the
sam

ples.
Y

ou
can

see
the

result
in

figure
3.4.

F
igure

3.4:
”connecting”

the
sam

ples

3
.3

S
a
m

p
le

fre
q
u
e
n
cy

T
he

rate
at

w
hich

the
sam

ples
are

taken
is

called
the

sam
p

lin
g

freq
u

en
cy,the

num
ber

of
sam

ples
per

second.
A

higher
sam

pling
frequency

corresponds
to

a
shorter

interval
betw

een
the

sam
ples.

A
s

is
visible

in
figure

3.5,
w

ith
a

higher
sam

pling
frequency,

the

8
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h
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F
ig

ur
e

4.
4:

D
ri

ve
r

in
st

al
l:

st
ep

3

O
n

W
in

do
w

s
X

P
an

d
ne

w
er

,
th

e
in

st
al

la
ti

on
m

ay
in

fo
rm

ab
ou

t
th

e
dr

iv
er

s
no

t
be

in
g

”W
in

do
w

s
L

og
o

T
es

te
d”

.
T

he
dr

iv
er

is
no

t
ca

us
in

g
an

y
da

ng
er

fo
r

yo
ur

sy
st

em
an

d
ca

n
be

sa
fe

ly
in

st
al

le
d.

P
le

as
e

ig
no

re
th

is
w

ar
ni

ng
an

d
co

nt
in

ue
th

e
in

st
al

la
ti

on
.

F
ig

ur
e

4.
5:

D
ri

ve
r

in
st

al
l:

st
ep

4

16
C

h
ap

te
r

4

or
ig

in
al

si
gn

al
ca

n
be

re
co

ns
tr

uc
te

d
m

uc
h

be
tt

er
fr

om
th

e
m

ea
su

re
d

sa
m

pl
es

. F
ig

ur
e

3.
5:

T
he

eff
ec

t
of

th
e

sa
m

pl
in

g
fr

eq
ue

nc
y

T
he

sa
m

pl
in

g
fr

eq
ue

nc
y

m
us

t
be

hi
gh

er
th

an
2

ti
m

es
th

e
hi

gh
es

t
fr

eq
ue

nc
y

in
th

e
in

pu
t

si
gn

al
.

T
hi

s
is

ca
lle

d
th

e
N

y
q
u

is
t

fr
e-

q
u

en
cy

.
T

he
or

et
ic

al
ly

it
is

po
ss

ib
le

to
re

co
ns

tr
uc

t
th

e
in

pu
t

si
gn

al
w

it
h

m
or

e
th

an
2

sa
m

pl
es

pe
r

pe
ri

od
.

In
pr

ac
ti

ce
,

10
to

20
sa

m
-

pl
es

pe
r

pe
ri

od
ar

e
re

co
m

m
en

de
d

to
be

ab
le

to
ex

am
in

e
th

e
si

gn
al

th
or

ou
gh

ly
.

3
.3

.1
A

li
a
si

n
g

W
he

n
sa

m
pl

in
g

an
an

al
og

si
gn

al
w

it
h

a
ce

rt
ai

n
sa

m
pl

in
g

fr
eq

ue
nc

y,
si

gn
al

s
ap

pe
ar

in
th

e
ou

tp
ut

w
it

h
fr

eq
ue

nc
ie

s
eq

ua
lt

o
th

e
su

m
an

d
di

ffe
re

nc
e

of
th

e
si

gn
al

fr
eq

ue
nc

y
an

d
m

ul
ti

pl
es

of
th

e
sa

m
pl

in
g

fr
eq

ue
nc

y.
Fo

r
ex

am
pl

e,
w

he
n

th
e

sa
m

pl
in

g
fr

eq
ue

nc
y

is
10

00
H

z
an

d
th

e
si

gn
al

fr
eq

ue
nc

y
is

12
50

H
z,

th
e

fo
llo

w
in

g
si

gn
al

fr
eq

ue
nc

ie
s

w
ill

be
pr

es
en

t
in

th
e

ou
tp

ut
da

ta
:

M
u
lt

ip
le

o
f
sa

m
p
li
n
g

fr
e
q
u
e
n
c
y

1
2
5
0

H
z

si
g
n
a
l

-1
2
5
0

H
z

si
g
n
a
l

..
.

-1
0
0
0

-1
0
0
0

+
1
2
5
0

=
2
5
0

-1
0
0
0

-
1
2
5
0

=
-2

2
5
0

0
0

+
1
2
5
0

=
1
2
5
0

0
-

1
2
5
0

=
-1

2
5
0

1
0
0
0

1
0
0
0

+
1
2
5
0

=
2
2
5
0

1
0
0
0

-
1
2
5
0

=
-2

5
0

2
0
0
0

2
0
0
0

+
1
2
5
0

=
3
2
5
0

2
0
0
0

-
1
2
5
0

=
7
5
0

..
.

T
ab

le
3.

1:
A

lia
si

ng
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F
igure

4.2:
D

river
install:

step
2

W
hen

the
instrum

ent
is

still
connected,

the
driver

install
utility

w
ill

recognize
it

and
report

this.
Y

ou
w

ill
be

asked
to

continue
anyw

ay.

F
igure

4.3:
D

river
install:

Instrum
ent

is
still

connected

C
licking

”
N

o”
w

illbring
back

the
previous

screen.
T

he
instrum

ent
should

now
be

disconnected.
T

hen
the

rem
oval

of
the

existing
driver

can
be

continued
by

clicking
”
N

e
x
t”.

C
licking

”
Y
e
s”

w
ill

ignore
the

fact
that

the
instrum

ent
is

still
connected

and
continue

rem
oval

of
the

old
driver.

T
his

option
is

n
ot

recom
m

ended,as
rem

ovalm
ay

fail,after
w

hich
installation

of
the

new
driver

m
ay

fail
as

w
ell.

W
hen

no
existing

driver
w

as
found

or
the

existing
driver

is
re-

m
oved,

the
location

for
the

pre-installation
of

the
new

driver
can

be
selected.

D
river

in
stallatio

n
15

A
s

stated
before,

w
hen

sam
pling

a
signal,

only
frequencies

low
er

than
half

the
sam

pling
frequency

can
be

reconstructed.
In

this
case

the
sam

pling
frequency

is
1000

H
z,so

w
e

can
w

e
only

observe
signals

w
ith

a
frequency

ranging
from

0
to

500
H

z.
T

his
m

eans
that

from
the

resulting
frequencies

in
the

table,
w

e
can

only
see

the
250

H
z

signal
in

the
sam

pled
data.

T
his

signal
is

called
an

alias
of

the
original

signal.
If

the
sam

pling
frequency

is
low

er
than

tw
ice

the
frequency

of
the

input
signal,

aliasin
g

w
ill

occur.
T

he
follow

ing
illustration

show
s

w
hat

happens.

F
igure

3.6:
A

liasing

In
figure

3.6,the
green

input
signal(top)

is
a

triangular
signalw

ith
a

frequency
of1.25

kH
z.

T
he

signalis
sam

pled
w

ith
a

frequency
of

1
kH

z.
T

he
corresponding

sam
pling

interval
is

1/1000H
z

=
1m

s.
T

he
positions

at
w

hich
the

signal
is

sam
pled

are
depicted

w
ith

the
blue

dots.
T

he
red

dotted
signal

(bottom
)

is
the

result
of

the
reconstruction.

T
he

period
tim

e
of

this
triangular

signal
appears

to
be

4
m

s,
w

hich
corresponds

to
an

apparent
frequency

(alias)
of

250
H

z
(1.25

kH
z

-
1

kH
z).

T
o

avoid
aliasing,alw

ays
start

m
easuring

at
the

highest
sam

-
pling

frequency
and

low
er

the
sam

pling
frequency

ifrequired.
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in
st

al
la

ti
on

of
a

dr
iv

er
on

a
sy

st
em

an
d

al
so

to
up

da
te

an
ex

is
ti

ng
dr

iv
er

.
T

he
sc

re
en

sh
ot

s
in

th
is

de
sc

ri
pt

io
n

m
ay

di
ffe

r
fr

om
th

e
on

es
di

s-
pl

ay
ed

on
yo

ur
co

m
pu

te
r,

de
pe

nd
in

g
on

th
e

W
in

do
w

s
ve

rs
io

n.

F
ig

ur
e

4.
1:

D
ri

ve
r

in
st

al
l:

st
ep

1

W
he

n
dr

iv
er

s
w

er
e

al
re

ad
y

in
st

al
le

d,
th

e
in

st
al

lu
ti

lit
y

w
ill

re
m

ov
e

th
em

be
fo

re
in

st
al

lin
g

th
e

ne
w

dr
iv

er
.

T
o

re
m

ov
e

th
e

ol
d

dr
iv

er
su

c-
ce

ss
fu

lly
,i

t
is

es
se

n
ti

al
th

at
th

e
H

an
dy

pr
ob

e
H

P
3

is
di

sc
on

ne
ct

ed
fr

om
th

e
co

m
pu

te
r

pr
io

r
to

st
ar

ti
ng

th
e

dr
iv

er
in

st
al

l
ut

ili
ty

.
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h
ap

te
r

4

3
.4

D
ig

it
iz

in
g

W
he

n
di

gi
ti

zi
ng

th
e

sa
m

pl
es

,
th

e
vo

lt
ag

e
at

ea
ch

sa
m

pl
e

ti
m

e
is

co
nv

er
te

d
to

a
nu

m
be

r.
T

hi
s

is
do

ne
by

co
m

pa
ri

ng
th

e
vo

lt
ag

e
w

it
h

a
nu

m
be

r
of

le
ve

ls
.

T
he

re
su

lt
in

g
nu

m
be

r
is

th
e

nu
m

be
r

co
r-

re
sp

on
di

ng
to

th
e

le
ve

l
th

at
is

cl
os

es
t

to
th

e
vo

lt
ag

e.
T

he
nu

m
be

r
of

le
ve

ls
is

de
te

rm
in

ed
by

th
e

re
so

lu
ti

on
,a

cc
or

di
ng

to
th

e
fo

llo
w

in
g

re
la

ti
on

:
L

ev
el

C
ou

n
t

=
2R

e
s
o
lu

ti
o
n
.

T
he

hi
gh

er
th

e
re

so
lu

ti
on

,
th

e
m

or
e

le
ve

ls
ar

e
av

ai
la

bl
e

an
d

th
e

m
or

e
ac

cu
ra

te
th

e
in

pu
t

si
gn

al
ca

n
be

re
co

ns
tr

uc
te

d.
In

fig
ur

e
3.

7,
th

e
sa

m
e

si
gn

al
is

di
gi

ti
ze

d,
us

in
g

tw
o

di
ffe

re
nt

am
ou

nt
s

of
le

ve
ls

:
16

(4
-b

it
)

an
d

64
(6

-b
it

).

F
ig

ur
e

3.
7:

T
he

eff
ec

t
of

th
e

re
so

lu
ti

on

T
he

H
an

dy
pr

ob
e

H
P

3
m

ea
su

re
s

at
10

bi
t

re
so

lu
ti

on
(2

1
0
=

10
24

le
v-

el
s)

.
T

he
sm

al
le

st
de

te
ct

ab
le

vo
lt

ag
e

st
ep

de
pe

nd
s

on
th

e
in

pu
t

ra
ng

e.
T

hi
s

vo
lt

ag
e

ca
n

be
ca

lc
ul

at
ed
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V
ol

ta
g
eS

te
p

=
F

u
ll
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n
p
u
tR

a
n
g
e/

L
ev

el
C

ou
n
t

Fo
r

ex
am

pl
e,

th
e

20
0

m
V

ra
ng

e
ra

ng
es

fr
om

-2
00

m
V

to
+

20
0

m
V

,
th

er
ef

or
e

th
e

fu
ll

ra
ng

e
is

40
0

m
V

.
T

hi
s

re
su

lt
s

in
a

sm
al

le
st

de
te

ct
ab

le
vo

lt
ag

e
st

ep
of

0.
40

0V
/1

02
4

=
0.

39
06

m
V

.

3
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S
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p
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n
g

T
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H
an
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D
riv

e
r

in
sta

lla
tio

n
4

B
efore

connecting
the

H
andyprobe

H
P

3
to

the
com

puter,
the

drivers
need

to
be

installed.

4
.1

In
tro

d
u
ctio

n

T
o

operate
a

H
andyprobe

H
P

3,
a

driver
is

required
to

interface
betw

een
the

m
easurem

ent
softw

are
and

the
instrum

ent.
T

his
driver

takes
care

of
the

low
level

com
m

unication
betw

een
the

com
puter

and
the

instrum
ent,through

U
SB

.W
hen

the
driver

is
not

installed,
or

an
old,no

longer
com

patible
version

ofthe
driver

is
installed,the

softw
are

w
illnot

be
able

to
operate

the
H

andyprobe
H

P
3

properly
or

even
detect

it
at

all.
T

he
installation

of
the

U
SB

driver
is

done
in

a
few

steps.
F

irstly,
the

driver
has

to
be

pre-installed
by

the
driver

setup
program

.
T

his
m

akes
sure

that
all

required
files

are
located

w
here

W
indow

s
can

find
them

.
W

hen
the

instrum
ent

is
plugged

in,W
indow

s
w

illdetect
new

hardw
are

and
install

the
required

drivers.

4
.2

W
h
e
re

to
fi
n
d

th
e

d
riv

e
r

se
tu

p

T
he

driver
setup

program
and

m
easurem

ent
softw

are
can

be
found

in
the

dow
nload

section
on

T
ieP

ie
engineering’s

w
ebsite

and
on

the
C

D
-R

O
M

that
cam

e
w

ith
the

instrum
ent.

It
is

recom
m

ended
to

install
the

latest
version

of
the

softw
are

and
U

SB
driver

from
the

w
ebsite.

T
his

w
ill

guarantee
the

latest
features

are
included.

4
.3

E
x
e
cu

tin
g

th
e

in
sta

lla
tio

n
u
tility

T
o

start
the

driver
installation,

execute
the

dow
nloaded

driver
setup

program
,

or
the

one
on

the
C

D
-R

O
M

that
cam

e
w

ith
the

instrum
ent.

T
he

driver
install

utility
can

be
used

for
a

first
tim

e

D
river

in
stallatio

n
13

to
the

input
circuit.

A
ll

signal
com

ponents
available

in
the

input
signal

w
ill

arrive
at

the
input

circuit
and

w
ill

be
m

easured.
In

the
setting

A
C

,
a

capacitor
w

ill
be

placed
betw

een
the

input
connector

and
the

input
circuit.

T
his

capacitor
w

ill
block

all
D

C
com

ponents
of

the
input

signal
and

let
all

A
C

com
ponents

pass
through.

T
his

can
be

used
to

rem
ove

a
large

D
C

com
ponent

ofthe
input

signal,to
be

able
to

m
easure

a
sm

allA
C

com
ponent

at
high

resolution.

W
hen

m
easuring

D
C

signals,
m

ake
sure

to
set

the
signal

coupling
of

the
input

to
D

C
.
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