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P
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pi
n

5
w

he
n

us
in
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re
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ad
va
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ag
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ti
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th

e
ph
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ra
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et
er
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ec
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s
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.1

.2
P

o
w

e
r

a
d

a
p

te
r

In
case

a
second

U
SB

port
is

not
available,

or
the

com
puter

still
can’t

provide
enough

pow
er

for
the

instrum
ent,

an
external

pow
er

adapter
can

be
used.

W
hen

using
an

externalpow
er

adapter,m
ake

sure
that:

•
the

polarity
is

set
correctly

•
the

voltage
is

set
to

a
valid

value
for

the
instrum

ent
and

higher
than

the
U

SB
voltage

•
the

adapter
can

supply
enough

current
(preferably

>
1

A
)

•
the

plug
has

the
correct

dim
ensions

for
the

external
pow

er
input

of
the

instrum
ent

7
.2

U
S
B

T
he

H
andyscope

H
S4

D
IF

F
is

equipped
w

ith
a

U
SB

2.0
H

igh
speed

(480
M

bit/sec)
interface

w
ith

a
fixed

cable
w

ith
type

A
plug.

It
w

ill
also

w
ork

on
a

com
puter

w
ith

a
U

SB
1.1

interface,
but

w
ill

then
operate

at
12

M
bit/sec.

7
.3

E
x
te

n
sio

n
C

o
n
n
e
cto

r

F
igure

7.4:
E

xtension
connector

T
o

connect
to

the
H

andyscope
H

S4
D

IF
F

a
25

pin
fem

ale
Sub-D

connector
is

available,
containing

the
follow

ing
signals:

R
ear

p
an

el
31

input
is

alw
ays

connected
to

ground
and

the
other

side
to

the
point

of
interest

in
the

circuit
under

test.

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.
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V
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,
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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

a
tt

e
n
u

a
to

rs

T
o

in
cr

ea
se

th
e

in
pu

t
ra

ng
e

of
th

e
H

an
dy

sc
op

e
H

S4
D

IF
F

,i
t

co
m

es
w

it
h

a
di

ffe
re

nt
ia

l
1:

10
at

te
nu

at
or

fo
r

ea
ch

ch
an

ne
l.

T
hi

s
di

ffe
re

n-
ti

al
at

te
nu

at
or

is
sp

ec
ia

lly
de

si
gn

ed
to

be
us

ed
w

it
h

th
e

H
an

dy
sc

op
e

H
S4

D
IF

F
.

F
ig

ur
e

3.
3:

D
iff

er
en

ti
al

at
te

nu
at

or

Fo
r

a
di

ffe
re

nt
ia

l
in

pu
t,

bo
th

si
de

s
of

th
e

in
pu

t
ne

ed
to

be
at

te
nu

-
at

ed
.

In
tr

o
d

u
ct

io
n
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R
e
a
r

p
a
n
e
l

7

F
igure

7.1:
R

ear
panel

7
.1

P
o
w

e
r

T
he

H
andyscope

H
S4

D
IF

F
is

pow
ered

through
the

U
SB

.
If

the
U

SB
cannot

deliver
enough

pow
er,

it
is

possible
to

pow
er

the
in-

strum
ent

externally.
T

he
H

andyscope
H

S4
D

IF
F

has
tw

o
external

pow
er

inputs
located

at
the

rear
of

the
instrum

ent:
the

dedicated
pow

er
input

and
a

pin
of

the
extension

connector.
T

he
specifications

of
the

dedicated
pow

er
connector

are:

P
in

D
im

en
sio

n
D

escrip
tio

n

C
en

ter
p

in
Ø

1
.3

m
m

g
ro

u
n

d

O
u

tsid
e

b
u

sh
in

g
Ø

3
.5

m
m

p
o
sitiv

e

F
igure

7.2:
P

ow
er

connector

B
esides

the
external

pow
er

input,
it

is
also

possible
to

pow
er

the
instrum

ent
through

the
extension

connector,the
25

pin
Sub-D

con-
nector

at
the

rear
of

the
instrum

ent.
T

he
pow

er
has

to
be

applied
to

pin
3

of
the

extension
connector.

P
in

4
can

be
used

as
ground.

T
he

follow
ing

m
inim

um
and

m
axim

um
voltages

apply
to

both
pow

er
inputs:

R
ear

p
an

el
29

F
igure

3.4:
D

ifferential
input

Standard
oscilloscope

probes
and

attenuators
only

attenuate
one

side
of

the
signal

path.
T

hese
are

not
suitable

to
be

used
w

ith
a

differential
input.

U
sing

these
on

a
differential

input
w

ill
have

a
negative

effect
on

the
C

M
R

R
and

w
ill

introduce
m

easurem
ent

errors.

F
igure

3.5:
D

ifferential
input

T
he

D
ifferential

A
ttenuator

and
the

inputs
of

the
H

andy-
scope

H
S4

D
iff

are
differential,w

hich
m

eans
that

the
outside

of
the

B
N

C
’s

are
not

grounded,
but

carry
life

signals.

W
hen

using
the

attenuator,
the

follow
ing

points
have

to
be

taken
into

consideration:

•
do

not
connect

other
cables

to
the

attenuator
than

the
ones

that
are

supplied
w

ith
the

instrum
ent

•
do

not
touch

the
m

etal
parts

of
the

B
N

C
’s

w
hen

the
atten-

uator
is

connected
to

the
circuit

under
test,

they
can

carry

8
C

h
ap

ter
3



28
C

h
ap

te
r

6

a
da

ng
er

ou
s

vo
lt

ag
e.

It
w

ill
al

so
in

flu
en

ce
th

e
m

ea
su

re
m

en
ts

an
d

cr
ea

te
m

ea
su

re
m

en
t

er
ro

rs
.

•
do

no
t

co
nn

ec
t

th
e

ou
ts

id
e

of
th

e
tw

o
B

N
C

’s
of

th
e

at
te

nu
at

or
to

ea
ch

ot
he

r
as

th
is

w
ill

sh
or

t
ci

rc
ui

t
a

pa
rt

of
th

e
in

te
rn

al
ci

rc
ui

t
an

d
w

ill
cr

ea
te

m
ea

su
re

m
en

t
er

ro
rs

•
do

no
t

co
nn

ec
t

th
e

ou
ts

id
e

of
th

e
B

N
C

’s
of

tw
o

or
m

or
e

at
-

te
nu

at
or

s
th

at
ar

e
co

nn
ec

te
d

to
di

ffe
re

nt
ch

an
ne

ls
of

th
e

H
an

-
dy

sc
op

e
H

S4
D

iff
to

ea
ch

ot
he

r
•

do
no

t
ap

pl
y

ex
ce

ss
iv

e
m

ec
ha

ni
ca

l
fo

rc
e

to
th

e
at

te
nu

at
or

in
an

y
di

re
ct

io
n

(e
.g

.
pu

lli
ng

th
e

ca
bl

e,
us

in
g

th
e

at
te

nu
at

or
as

ha
nd

le
to

ca
rr

y
th

e
H

an
dy

sc
op

e
H

S4
D

IF
F

,
et

c.
)

3
.1

.2
D

iff
e
re

n
ti

a
l

te
st

le
a
d

T
he

H
an

dy
sc

op
e

H
S4

D
IF

F
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

sc
op

e
H

S4
D

IF
F

is
de

si
gn

ed
to

be
im

m
un

e
fo

r
no

is
e

fr
om

th
e

su
rr

ou
nd

in
g

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

st
ep

s
in

w
hi

ch
th

e
in

pu
t

ra
ng

e
of

th
e

in
st

ru
m

en
t

is
di

vi
de

d.
T

he
ac

qu
ir

ed
nu

m
be

rs
ca

n
be

us
ed

fo
r

va
ri

ou
s

pu
rp

os
es

,
e.

g.
to

cr
ea

te
a

gr
ap

h.

In
tr

o
d

u
ct
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F
ro

n
t

p
a
n
e
l

6

F
igure

6.1:
Front

panel

6
.1

C
h
a
n
n
e
l

in
p
u
t

co
n
n
e
cto

rs

T
he

C
H

1
–

C
H

4
B

N
C

connectors
are

the
m

ain
inputs

ofthe
acqui-

sition
system

.
T

he
isolated

B
N

C
connectors

are
not

connected
to

the
ground

of
the

H
andyscope

H
S4

D
IF

F
.

6
.2

P
o
w

e
r

in
d
ica

to
r

A
pow

er
indicator

is
situated

at
the

top
cover

of
the

instrum
ent.

It
is

lit
w

hen
the

H
andyscope

H
S4

D
IF

F
is

pow
ered.

F
ro

n
t

p
an

el
27

F
igure

3.6:
Sam

pling

T
he

sine
w

ave
in

figure
3.6

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
3.7.

F
igure

3.7:
”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

3.8,
w

ith
a

higher
sam

pling
frequency,

the
originalsignalcan

be
reconstructed

m
uch

better
from

the
m

easured
sam

ples.
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26
C

h
ap

te
r

5

F
ig

ur
e

3.
8:

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.

2:
A

lia
si

ng

A
s

st
at

ed
be

fo
re

,
w

he
n

sa
m

pl
in

g
a

si
gn

al
,

on
ly

fr
eq

ue
nc

ie
s

lo
w

er
th

an
ha

lf
th

e
sa

m
pl

in
g

fr
eq

ue
nc

y
ca

n
be

re
co

ns
tr

uc
te

d.
In

th
is

ca
se

th
e

sa
m

pl
in

g
fr

eq
ue

nc
y

is
10

00
H

z,
so

w
e

ca
n

w
e

on
ly

ob
se

rv
e

In
tr

o
d

u
ct

io
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F
igure

5.4:
H

ardw
are

install:
step

4

T
he

first
part

of
the

new
driver

is
now

installed.
C

lick
”
F
in

ish”
to

close
the

w
izard

and
start

installation
of

the
second

part,w
hich

follow
s

identical
steps.

O
nce

the
second

part
of

the
driver

is
installed.

m
easurem

ent
soft-

w
are

can
be

installed
and

the
H

andyscope
H

S4
D

IF
F

can
be

used.

5
.3

P
lu

g
in

to
a

d
iff

e
re

n
t

U
S
B

p
o
rt

W
hen

the
H

andyscope
H

S4
D

IF
F

is
plugged

into
a

different
U

SB
port,som

e
W

indow
s

versions
w

illtreat
the

H
andyscope

H
S4

D
IF

F
as

different
hardw

are
and

w
illask

to
installthe

drivers
again.

T
his

is
controlled

by
M

icrosoft
W

indow
s

and
is

not
caused

by
T

ieP
ie

engineering.

H
ard

w
are

in
stallatio

n
25

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

3.9:
A

liasing

In
figure

3.9,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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F
ig

ur
e

5.
2:

H
ar

dw
ar

e
in

st
al

l:
st

ep
2

Si
nc

e
th

e
dr

iv
er

s
ar

e
al

re
ad

y
pr

e-
in

st
al

le
d

on
th

e
co

m
pu

te
r,

W
in

-
do

w
s

w
ill

be
ab

le
to

fin
d

th
em

au
to

m
at

ic
al

ly
.

Se
le

ct
”I

n
st

a
ll

th
e

so
ft
w
a
re

a
u
to

m
a
ti
ca

ll
y
”

an
d

cl
ic

k
”N

e
x
t”

.

F
ig

ur
e

5.
3:

H
ar

dw
ar

e
in

st
al

l:
st

ep
3

T
he

N
ew

H
ar

dw
ar

e
w

iz
ar

d
w

ill
no

w
co

py
th

e
re

qu
ir

ed
fil

es
to

th
ei

r
de

st
in

at
io

n.

24
C

h
ap

te
r

5

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.

10
,

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.
10

:
T

he
eff

ec
t

of
th

e
re

so
lu

ti
on

T
he

H
an

dy
sc

op
e

H
S4

D
IF

F
m

ea
su

re
s

at
e.

g.
12

bi
t

re
so

lu
ti

on
(2

1
2
=

40
96

le
ve

ls
).

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
as

:

V
ol
ta
g
eS
te
p

=
F
u
ll
I
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
/4

09
6

=
97

.6
5
µ

V
.

3
.5

S
ig

n
a
l

co
u
p
li
n
g

T
he

H
an

dy
sc

op
e

H
S4

D
IF

F
ha

s
tw

o
di

ffe
re

nt
se

tt
in

gs
fo

r
th

e
si

gn
al

co
up

lin
g:

A
C

an
d

D
C

.
In

th
e

se
tt

in
g

D
C

,
th

e
si

gn
al

is
di

re
ct

ly

In
tr

o
d

u
ct

io
n

13



5
.2

.1
F
o
u

n
d

N
e
w

H
a
rd

w
a
re

W
iza

rd

F
igure

5.1:
H

ardw
are

install:
step

1

T
his

w
indow

w
ill

only
be

show
n

in
W

indow
s

X
P

SP
2

or
new

er.
N

o
drivers

for
the

H
andyscope

H
S4

D
IF

F
can

be
found

on
the

W
indow

s
U

pdate
W

eb
site,

so
select

”
N

o
,

n
o
t

th
is

tim
e”

and
click

”
N

e
x
t”.

H
ard

w
are

in
stallatio

n
23

coupled
to

the
input

circuit.
A

llsignalcom
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
.

14
C

h
ap

ter
3



H
an

dy
sc

op
e

H
S4

D
IF

F
.

R
ef

er
to

pa
ra

gr
ap

h
7.

1
fo

r
sp

ec
ifi

ca
ti

on
s

of
th

e
ex

te
rn

al
po

w
er

in
tp

ut
.

5
.2

C
o
n
n
e
ct

th
e

in
st

ru
m

e
n
t

to
th

e
co

m
p
u
te

r

A
ft

er
th

e
ne

w
dr

iv
er

ha
s

be
en

pr
e-

in
st

al
le

d
(s

ee
ch

ap
te

r
4)

,
th

e
H

an
dy

sc
op

e
H

S4
D

IF
F

ca
n

be
co

nn
ec

te
d

to
th

e
co

m
pu

te
r.

W
he

n
th

e
H

an
dy

sc
op

e
H

S4
D

IF
F

is
co

nn
ec

te
d

to
a

U
SB

po
rt

of
th

e
co

m
-

pu
te

r,
W

in
do

w
s

w
ill

re
po

rt
ne

w
ha

rd
w

ar
e.

T
he

Fo
un

d
N

ew
H

ar
d-

w
ar

e
W

iz
ar

d
w

ill
ap

pe
ar

.
D

ep
en

di
ng

on
th

e
W

in
do

w
s

ve
rs

io
n,

th
e

N
ew

H
ar

dw
ar

e
W

iz
ar

d
w

ill
sh

ow
a

nu
m

be
r

of
sc

re
en

s
in

w
hi

ch
it

w
ill

as
k

fo
r

in
fo

rm
at

io
n

re
ga

rd
in

g
th

e
dr

iv
er

s
of

th
e

ne
w

ly
fo

un
d

ha
rd

w
ar

e.
T

he
ap

pe
ar

-
an

ce
of

th
e

di
al

og
s

w
ill

di
ffe

r
fo

r
ea

ch
W

in
do

w
s

ve
rs

io
n

an
d

m
ig

ht
be

di
ffe

re
nt

on
th

e
co

m
pu

te
r

w
he

re
th

e
H

an
dy

sc
op

e
H

S4
D

IF
F

is
in

st
al

le
d.

T
he

dr
iv

er
co

ns
is

ts
of

tw
o

pa
rt

s
w

hi
ch

ar
e

in
st

al
le

d
se

pa
-

ra
te

ly
.

O
nc

e
th

e
fir

st
pa

rt
is

in
st

al
le

d,
th

e
in

st
al

la
ti

on
of

th
e

se
co

nd
pa

rt
w

ill
st

ar
t

au
to

m
at

ic
al

ly
.

In
st

al
la

ti
on

of
th

e
se

co
nd

pa
rt

is
id

en
ti

ca
l

to
th

e
fir

st
pa

rt
,t

he
re

fo
re

th
ey

ar
e

no
t

de
sc

ri
be

d
in

di
vi

du
al

ly
he

re
.

22
C

h
ap

te
r

5

D
ri

v
e
r

in
st

a
ll
a
ti

o
n

4

B
ef

or
e

co
nn

ec
ti

ng
th

e
H

an
dy

sc
op

e
H

S4
D

IF
F

to
th

e
co

m
-

pu
te

r,
th

e
dr

iv
er

s
ne

ed
to

be
in

st
al

le
d.

4
.1

In
tr

o
d
u
ct

io
n

T
o

op
er

at
e

a
H

an
dy

sc
op

e
H

S4
D

IF
F

,
a

dr
iv

er
is

re
qu

ir
ed

to
in

te
r-

fa
ce

be
tw

ee
n

th
e

m
ea

su
re

m
en

t
so

ft
w

ar
e

an
d

th
e

in
st

ru
m

en
t.

T
hi

s
dr

iv
er

ta
ke

s
ca

re
of

th
e

lo
w

le
ve

lc
om

m
un

ic
at

io
n

be
tw

ee
n

th
e

co
m

-
pu

te
r

an
d

th
e

in
st

ru
m

en
t,

th
ro

ug
h

U
SB

.
W

he
n

th
e

dr
iv

er
is

no
t

in
st

al
le

d,
or

an
ol

d,
no

lo
ng

er
co

m
pa

ti
bl

e
ve

rs
io

n
of

th
e

dr
iv

er
is

in
st

al
le

d,
th

e
so

ft
w

ar
e

w
ill

no
t

be
ab

le
to

op
er

at
e

th
e

H
an

dy
sc

op
e

H
S4

D
IF

F
pr

op
er

ly
or

ev
en

de
te

ct
it

at
al

l.
T

he
in

st
al

la
ti

on
of

th
e

U
SB

dr
iv

er
is

do
ne

in
a

fe
w

st
ep

s.
F

ir
st

ly
,

th
e

dr
iv

er
ha

s
to

be
pr

e-
in

st
al

le
d

by
th

e
dr

iv
er

se
tu

p
pr

og
ra

m
.

T
hi

s
m

ak
es

su
re

th
at

al
l

re
qu

ir
ed

fil
es

ar
e

lo
ca

te
d

w
he

re
W

in
do

w
s

ca
n

fin
d

th
em

.
W

he
n

th
e

in
st

ru
m

en
t

is
pl

ug
ge

d
in

,W
in

do
w

s
w

ill
de

te
ct

ne
w

ha
rd

w
ar

e
an

d
in

st
al

l
th

e
re

qu
ir

ed
dr

iv
er

s.

4
.2

W
h
e
re

to
fi
n
d

th
e

d
ri

v
e
r

se
tu

p

T
he

dr
iv

er
se

tu
p

pr
og

ra
m

an
d

m
ea

su
re

m
en

t
so

ft
w

ar
e

ca
n

be
fo

un
d

in
th

e
do

w
nl

oa
d

se
ct

io
n

on
T

ie
P

ie
en

gi
ne

er
in

g’
s

w
eb

si
te

an
d

on
th

e
C

D
-R

O
M

th
at

ca
m

e
w

it
h

th
e

in
st

ru
m

en
t.

It
is

re
co

m
m

en
de

d
to

in
st

al
l

th
e

la
te

st
ve

rs
io

n
of

th
e

so
ft

w
ar

e
an

d
U

SB
dr

iv
er

fr
om

th
e

w
eb

si
te

.
T

hi
s

w
ill

gu
ar

an
te

e
th

e
la

te
st

fe
at

ur
es

ar
e

in
cl

ud
ed

.

4
.3

E
x
e
cu

ti
n
g

th
e

in
st

a
ll
a
ti

o
n

u
ti

li
ty

T
o

st
ar

t
th

e
dr

iv
er

in
st

al
la

ti
on

,
ex

ec
ut

e
th

e
do

w
nl

oa
de

d
dr

iv
er

se
tu

p
pr

og
ra

m
,

or
th

e
on

e
on

th
e

C
D

-R
O

M
th

at
ca

m
e

w
it

h
th

e
in

st
ru

m
en

t.
T

he
dr

iv
er

in
st

al
l

ut
ili

ty
ca

n
be

us
ed

fo
r

a
fir

st
ti

m
e

D
ri

ve
r

in
st

al
la

ti
o

n
15



H
a
rd

w
a
re

in
sta

lla
tio

n
5

D
rivers

have
to

be
installed

before
the

H
andyscope

H
S4

D
IF

F
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
andyscope

H
S4

D
IF

F
is

pow
ered

by
the

U
SB

,
no

external
pow

er
supply

is
required.

O
nly

connect
the

H
andyscope

H
S4

D
IF

F
to

a
bus

pow
ered

U
SB

port,otherw
ise

it
m

ay
not

get
enough

pow
er

to
operate

properly.

5
.1

.1
E

x
te

rn
a
l

p
o
w

e
r

In
certain

cases,
it

can
be

that
the

H
andyscope

H
S4

D
IF

F
cannot

get
enough

pow
er

from
the

U
SB

port.
W

hen
a

H
andyscope

H
S4

D
IF

F
is

connected
to

a
U

SB
port,

the
hardw

are
w

ill
be

pow
ered,

resulting
in

an
inrush

current,
w

hich
is

higher
than

the
nom

inal
current.

A
fter

the
inrush

current,
the

current
w

ill
stabilize

at
the

nom
inal

current.
U

SB
ports

have
a

m
axim

um
lim

it
for

both
the

inrush
current

peak
and

the
nom

inal
current.

W
hen

either
of

them
is

exceeded,
the

U
SB

port
w

ill
be

sw
itched

off.
A

s
a

result,
the

connection
to

the
H

andyscope
H

S4
D

IF
F

w
ill

be
lost.

M
ost

U
SB

ports
can

supply
enough

current
for

the
H

andyscope
H

S4
D

IF
F

to
w

ork
w

ithout
an

externalpow
er

supply,but
this

is
not

alw
ays

the
case.

Som
e

(battery
operated)

portable
com

puters
or

(bus
pow

ered)
U

SB
hubs

do
not

supply
enough

current.
T

he
exact

value
at

w
hich

the
pow

er
is

sw
itched

off,varies
per

U
SB

controller,
so

it
is

possible
that

the
H

andyscope
H

S4
D

IF
F

functions
properly

on
one

com
puter,

but
does

not
on

another.
In

order
to

pow
er

the
H

andyscope
H

S4
D

IF
F

externally,an
exter-

nal
pow

er
input

is
provided

for.
It

is
located

at
the

rear
of

the

H
ard

w
are

in
stallatio

n
21

installation
of

a
driver

on
a

system
and

also
to

update
an

existing
driver.
T

he
screen

shots
in

this
description

m
ay

differ
from

the
ones

dis-
played

on
your

com
puter,

depending
on

the
W

indow
s

version.

F
igure

4.1:
D

river
install:

step
1

W
hen

drivers
w

ere
already

installed,the
installutility

w
illrem

ove
them

before
installing

the
new

driver.
T

o
rem

ove
the

old
driver

successfully,
it

is
essen

tial
that

the
H

andyscope
H

S4
D

IF
F

is
disconnected

from
the

com
puter

prior
to

starting
the

driver
install

utility.
W

hen
the

H
andyscope

H
S4

D
IF

F
is

used
w

ith
an

external
pow

er
supply,

this
m

ust
be

disconnected
too.

16
C

h
ap

ter
4



F
ig

ur
e

4.
8:

D
ri

ve
r

in
st

al
l:

F
in

is
he

d

20
C

h
ap

te
r

4

F
ig

ur
e

4.
2:

D
ri

ve
r

in
st

al
l:

st
ep

2

W
he

n
th

e
in

st
ru

m
en

t
is

st
ill

co
nn

ec
te

d,
th

e
dr

iv
er

in
st

al
l

ut
ili

ty
w

ill
re

co
gn

iz
e

it
an

d
re

po
rt

th
is

.
Y

ou
w

ill
be

as
ke

d
to

co
nt

in
ue

an
yw

ay
.

F
ig

ur
e

4.
3:

D
ri

ve
r

in
st

al
l:

In
st

ru
m

en
t

is
st

ill
co

nn
ec

te
d

C
lic

ki
ng

”N
o
”

w
ill

br
in

g
ba

ck
th

e
pr

ev
io

us
sc

re
en

.
T

he
in

st
ru

m
en

t
sh

ou
ld

no
w

be
di

sc
on

ne
ct

ed
.

T
he

n
th

e
re

m
ov

al
of

th
e

ex
is

ti
ng

dr
iv

er
ca

n
be

co
nt

in
ue

d
by

cl
ic

ki
ng

”N
e
x
t”

.
C

lic
ki

ng
”Y

e
s”

w
ill

ig
no

re
th

e
fa

ct
th

at
th

e
in

st
ru

m
en

t
is

st
ill

co
nn

ec
te

d
an

d
co

nt
in

ue
re

m
ov

al
of

th
e

ol
d

dr
iv

er
.

T
hi

s
op

ti
on

is
n

ot
re

co
m

m
en

de
d,

as
re

m
ov

al
m

ay
fa

il,
af

te
r

w
hi

ch
in

st
al

la
ti

on
of

th
e

ne
w

dr
iv

er
m

ay
fa

il
as

w
el

l.
W

he
n

no
ex

is
ti

ng
dr

iv
er

w
as

fo
un

d
or

th
e

ex
is

ti
ng

dr
iv

er
is

re
-

m
ov

ed
,

th
e

lo
ca

ti
on

fo
r

th
e

pr
e-

in
st

al
la

ti
on

of
th

e
ne

w
dr

iv
er

ca
n

be
se

le
ct

ed
.

D
ri

ve
r

in
st

al
la

ti
o

n
17



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
19

F
igure

4.4:
D

river
install:

step
3

O
n

W
indow

s
X

P
and

new
er,

the
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