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1.4MB

PowerLab Installer Scope V.3.6 ChartV.3.6
"fat binary"
6.5MB
1. PowerLab

% 2. PowerLab
a4

FowerLab Installer

3. PowerlLab

Powerlab Installer E==——F"—————"U5

Flgure 1-1 Clicking “Install” will create a folder called “PowerLab v3.6” (if
Powerlmgiallel 0 0 O O there isn’t one already) and copy the following into it:

* Chart v3.6 with demonstration files

* Scope v3.6 with demonstration files

* The standard set of Chart extensions

It also installs the latest PowerLab front-end drivers into the
“ADInstruments” folder in the System Folder.

Disk zpace available: 108 207K Approximate disk spacefieeded : & 083K
- Install Location .

The folder “FowerLab vZ.6 * will be created on the disk

[ "Deep Thought ™

Install Location: | Deep Thought -
=
4, <Continue>
5.
<Install>
<Easy Install> Chart Extensions
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Chart

PowerLab v3.6
PowerlLab

ChartExtension

Chart Extension

Unused Extension

Chart Extension
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PowerlLab Files

PowerlLab
PowerlLab
<Open>
PowerLab
1-3
Figure 1-2
Name
if2 2L | powerLab
Scope v3.5 Scope Setd 1-4
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Figure 1-3

Figure 1-4
Powerlab

Please name this copy of Scope.

Name: |Shirleg Eugeste

Organization: |ngerl]mniMegaTechEurp

PowerlLab

PowerLab
Appendix B

The Macintosh cannot find
the PowerLab hardware.

Search for any awvailable
FowerLab hardware.

Usze the software without the PowerLab
hatdware (no recording).

Return to the Finder.

<Quit>
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Figure 1-7
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Figure 1-9
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Figure 2-1
Scope
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Scope w36
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Scope Settings file

Scope Data File

PowerLab

Analysis

File
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<Open...> Fail
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<New>
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Figure 2-2
Open

Open

—{== Scope Demonstration ¥ |

B Antidromic SNAP
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EMG M Waves (fect ]
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5
@ Show Scope files []Append to Eurw
O Show Text files [ Load Settings

[ Discard Existing Macros

<Load Data>

<Load Setting>

<Load Setting>

<Load Setting>
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File

File
<Save>
<Don't Save>
Window Scope Window
File

<Close>

<Quit>

2-3

Appendix A

<Close>
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PowerLab Cursor InputA InputB Time Base Sample

<Shift>-

Figure 2-3
Scope

PowerLahb Cursor S 2T 3z
Scope v3.6
ADI E= 5781V

__ Chan

S EVV——= nrk it =FiF=—=
nel

The data digplay area

Range

monge:( 100~

[Input Hmplifier...]
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: Time
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. e — Time: | 500ms v| \
o 4 & 12 1% 0 z
1me axis

Time/Freq Start/Stop
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Chilw

monge:( 100~

[Input Hmplifier...]

Time Base ENI]ESR

Samples:
Time: [500ms ]

Rate/Time

<lnput A> <Input B>

<lnput A> <Input B>

/

<Time Base> 3

Range

<Input Amplifier...>

Range

<lnput Amplifier...>

Time/Freq.

Speed/Time
Edit

<Division> <Frequency>

<Error Display>

Rate/Time

Chapter 2 — EXERA[EvCAZOR|

25



Page Comment

<Start>

Stop <Stop>
PowerLab

<Wait...while starting & stopping>

<Start>
<Stop> <Stop>
PowerLab
<Wait...starting & stopping>

CRT
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Some Waves

Figure 2-4

—— Trace Indicator

Figure 2-5
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Figure 2-6
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Figure 3-1

Speed/Time

Time Base ENI]IER

Samples:| 256 |
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Samples 256 512 640 1024 1280 2560
Table 3-1
1 Time Division 20 40 50 80 100 200
100s 10s 2 4 - - 10 20
50s 5s - 10 - 2 40
20s 2s 10 2 - 40 - 100
div. 10s 1s 20 40 - - 100 200
5s 500 ms 40 - 100 - 200 400
2s 200ms 100 200 - 400 - 1000
1s 100 ms 200 400 - - 1000 2000
500ms 50ms 400 - 1000 - 2000 4000
200ms 20ms 1000 2000 - 4000 - | 10,000
100ms 10ms 2000 4000 - — | 10000 | 20,000
50ms 5ms 4000 - | 10,000 — | 20000 | 40,000
20ms 2ms 10,000 | 20,000 — | 40,000 — | 100,000
10ms 1ims 20,000 | 40,000 - — | 100,000 -
5ms 500 us 40,000 — | 100,000 - - -
2ms 200 s 100,000 - - - - -
Frequency | Time per Number of Samples
Table 3-2 Hg | Sample 556 512 640 1024 | 1280 | 2560
! 2|/500ms | 128s 256s 320s 512s 640s 1280s
41250ms | 64s 128s 160s 256s 320s 640s
10| 100ms | 256s 512s 64s 1024s | 128s 256s
20 | 50ms 128s 2565 32s 512s 64s 128s
40 | 25ms 64s 128s 16s 2565 32s 64s
100 | 10ms 256s 512s 64s 1024s | 128s 256s
200 | 5ms 128s 256s 32s 512s 64s 128s
400 | 25ms 640ms | 1.28s 16s 256s 32s 64s
1000 | 1ms 256ms | 512ms | 640ms | 1.024s | 1.28s 256s
2000 | 500 us 128ms | 256ms | 320ms |512ms | 640ms | 1.28s
3-2 256- 4000 | 250 us 64 ms 128ms | 160ms | 256ms |320ms | 640ms
10,000 | 100 us 256ms | 512ms | 64ms 1024ms | 128ms | 256 ms
3-1 20,000 | 50us 128ms | 256ms | 32ms | 512ms | 64ms | 128ms
40,000 | 25 s 64ms 128ms | 16ms 256ms | 32ms 64 ms
100,000 | 10us 256ms | 512ms | 64ms 1024 ms | 128ms | 256 ms
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200
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2 Input <lnput A> <Input B>
PowerLab
A B
off + 10U
Ch1
Figure 3-2 1 5
Input Range:( 100 v(l 2 2
e 3 1
Input Amplifier...
[ P P ]\ 4 S00muU
200
Input Amplifier 100
50
20
10
a3
2
2 Input <lnput A> <Input B>
PowerlLab
A B
Input <Channel>
<Range> Channel PowerLab
PowerlLab
Channel
Range PowerlLab
10v -10Vv
+10V

Chapter 3 — EXERA[EvCAEZEbEeEBEIEO 35



Figure 3-3
Input Amplifier

<Input Amplifier...> Input Amplifier

Channel
PowerLab
PowerLab
<OK>
Input A Input B <lnput Amplifier...>
Input Amplifier
Range
Input Amplifier Channel 1 Pause/Scroll
0230% N ] Range:
=
B O AC
L2 || OJS0HZ LP
P
z (<] Positive
L. =| | L Negative
[ Invert

Cancel

i

=
[ Display Offset... |
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<Pause>
m 3]
<Scroll>
Range
Input Amplifier
<OK>
AC
PowerlLab

[]AC AC Coupling AC

DC DC AC AC
[]50Hz LP 1Hz

DC 1Hz AC

Chapter 3 — EXERA[EvCAEZEbEeEBEIEO 37



[ 50Hz LP E Low-Pass Filtering:50Hz LP
50Hz LP Low-Filter
Filter: S Low Pass Filtering:
off b Low Pass
1 2 5 10
20KHz <Off>
200Hz 1Hz
PowerlLab/s
<Positive> <Negative> PowerlLab
<] Positive 8
[J Negative
<Positive>
Positive Positive
Negative Negative
Differential <Positive> <Negative>
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Figure 3-4
Input Voltage

<Invert>

<lnvert>

<Display Offset...>
<Input Voltage>

AC
Input Doltage Channel 1 AC
DC
<Units...> <Unit Conversion>
<Unit Conversion>
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K single Sided
Bipolar
Set Scale...

Units Conversion...

Figure 3-5

Units Conversion

Data Use
Units Conversion orr
Value Point and Difference| w |
Foint 1 |E||I].BISLI |->|I.I]I] |:| Decimal Places:@z
Differenc9@|ﬂ.12.375ll |->|a3.l]l] | Unit: | mmHg -
= | . oA, . N - + set Units for:
720 {® All and New Pages
1 ) Current Page Only
1o
= l
E 7end -
% 750+
740+
VooV R .
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Set Units for: Sca|e
% gl:r?’:ﬂtN::;:aﬂﬂfl: <Units Conversion...>
<Unit Conversion>
Input Amplifier
Unit Conversion
10 =(10
3v =30 :|
Tab
10 1v 30 3V
1v 10 3V 30
<Unit> <Apply>
/Value
Point 1 |E|
rifference @\Difference
3-6
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Figure 3-6

3-6

<Value>

Channel Function

3-6 <Value>

20mvVv 4

3-6

Units

PowrLab Setting

<Difference>

<Unit Conversion...>

<Difference>

Unit: | mmHg -
<Unit Name>
<Define Unit...>
Define Unit 9
prefix
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prefix no prifix

<Unit Name>

<Delete Unit...> Shift-click
<OK>
II
Figure 3-7 Define nit Name Delete Unit Name
Unit: A dinit mmHg

°“C

Prefid: @ 1,

. f m
Unit Nameé: ‘ |

pH

1}

Decimal Places:g]z 06
<Apply>
PRl
<OK>
ON/Off
<Off> <On>
<Sampling...> Sampling
1 1 1
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Figure 3-8
Sampling
; Sweep Trigger

Sampling

— Sweep

Mude:|MuItipIe v| Sample E] eegps
Source:[Input A v Delay: seconds

— Trigger
Start: [Pre-Trig + stope: EJ[¥]

Delay:

Start 200.0ms Befpre Trigger dbowve 50004

positive ( ) nagative( )
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<Mode>

<Single>:

<Repetitive>:

<stop>

<Multiple>:

<Average>:

Sample

<Superimpose>:

Average

Trigger

Average

Average

Stimulator
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Sample E]

Average E]

Delay: IZI

<Sample>

999

<Average>
2 2048

<Delay>

0 9999 0.1

<Source>

<User>
<ScopeChannel><External> <Line>

<User>
<User>
<Start>
<Input A> <Input B>
<External> PowerlLab
2.9V

2 999

5us
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<Line> PowerlLab AC
AC
<Start>
<User>
Mode
Trigger Abowve S.000Y
A
m 2150 <Text>
<Close>

<Return> <Enter>
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<Pre-Trig>

<At Event>

<Post-Trig>

<Pre-Trig>

Delay

<positive>

<inactive>

<At Event> <Post-Trig>

Delay

<Post-Trig> <Pre-Trig>

<negative>
<Slope>

Event
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<lnput A>

<InputB>
Figure 3-9 @ ]
TTh 47
=
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PowerlLab
<Stimulator> Stimulator

<Ramp> <Free>
PowerlLab Output

Stimulator

Stimulator

<OK>

Setup
3-10
<Pulse> <Multiple> <Double>

Figure 3-10
Stimulator
Stimulator
Mode:| Double v| 27
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Mode

Pulse Multiple
Double Ramp Upand down Triangle Free form

e L
I VY,

Triangle Free Form

<Pulse>:

<Multiple>: 1 50

<Double>: 1
<Ramp>:

<Up & Down>:

<Triangle>: 50
<Free Form>:
Time Base
1

E Scope 40,000 /
S Scope
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Range
Mode
<External Trigger...>
Free Form 2
Delay : 1.075s A
A
O ERE v
<Text>
<Return>
<Enter>
Duration, Delay, Interval
Dutration
<Time Base> <sweep duration>
5ms 25us(0.025ms)
6.4ms 100 0.5s 128s
duration 1
Time Base <sweep duration>
<duration> 1 2
<duration> <Duration A> <Duration B>
Delay
Time Base
<sweep duration> 5ms
6.4ms 100 128s
<Multiple> <Double> Interval
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<Time Base> <sweep duration> 5ms
6.4ms 100s 128 1

Number of Pulse

Mode <Multiple> <Triangle> 1
50

Range Amplitude

<Range> 100 200

500mv 1 2 5 10V <Amplitude>

<Double> 1 2

<Ampl A> <Ampl B>

Ramp <Start Amp> <End Amp>

Mode <Free Form>

Range

100 200 500mV 1 2 5 10V
l
Copy from Ehannel:@ <Copy A> <B> Channel A B
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<Stimulus Page>

<Stimulus Page>

o] Page 1 [C <Stimulus Page>
<OK>
Stim
Stimulator Stim
Stim
free form PowerLab
Fiqure 3-12 Delay: Durat: Ampl:
igure 3—
Stgi]m @4.Dms @S.Dms @4.?50\-'
Stim <Delay> <pulseduration>
<Interval> <Amplitude>
time/sample <Command>
Figure 3-13 Stimulus Delay Cancel
Stim Increment Ualue -
E] Ims \ C Stimulus Durat Cancel
Increment UValue
E] Ims Stimulus Ampl [m]
M C Increment UValue
¢ 0.2500 \
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Figure 3-14
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differential stimulus
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Figure 3-16

e

Ext T:dh ExtT:%
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Figure 4-2
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v Refer
Computed Functions, p. 113

Input A

S[]=—— some Waves

Input |
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K single Sided
Bipolar
Set Scale...

Units Conversion...

Figure 4-3
Scale Range

Computed Function

Display
<Computed functions...> Display
<display only A> <only B>
Scale
Bipolar Single Sided
<Single Sided> ov
ov Bipolar
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<Set Scale>
<Set Scale...> Scale Range
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o |
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<Set Scale>

2 1/2 3
Range
Figure 4-4
h
7 N
4
1/3
A 20
S
o Bipolar
Single Sided
0
Display <Axis Labels...> Axis Labels
Figure 4-5
Axis Labels
Channel A: | |
Channel B: | | Cancel
Time AHIs: | |
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Channel A(B)
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Key Caps
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Shift-6( )

Option-6(8 )

shift- ()

20

<OK>

<Cancel>

Display Setting
XY
XY
Display Setting
Display <Display Settings...>
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Figure 4-6 Display Settings
Display Setting

— Graticule

Color: MNone
|

— Channel A

color: Bk ~]| |&a{IM] | A
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Figure 4-7
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X-Y FFT
Display Page
X-Y Cahnnel B Channel A
X-Y
Display <Setting...> Display Setting
X-Y Display Settings
Channel B Channel A X-Y
X-Y
Display
Page FFT
FFT Display
<Setting...> Display Setting(FFT)
Display Settings
X-Y FFT
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<OverlayDisplay Setting...>

Display
Overlay Display Setting

Figure 4-8 Duerlay Display Settings
— Channel A
Color: e N h
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Cancel

Color:
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Figure 4-9

Figure 4-10
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Display
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Figure 4-11
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Figure 5-3
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Figure 5-11
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Figure 5-16
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Figure 6-15
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Figure 6-17
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Figure 7-6
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<Open File directory>
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Figure 7-11
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Figure 7-12 Macro Wait
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Figure 7-14
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Figure 7-15 Macro Message
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AppleScript from Macro

Figure 7-17 AppleScript:
App|ESCI’Ipt tell application "My Spreadsheet 1.2"

activate
open file "Scope Results”
do script "Mew 55 Line”

end tell

tell application "Scope w3.6"

activate
end tell

<OK>

Scope
Scope v3.6

<OK>

Table 7-1

open Scope "Test Results”

print Scope "Test Results"

quit Scope "Chart"

run Scope "Chart"

do script Scope "Macro:Beep" Scrip

<do script>

Delete Macro
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Figure 7-18
Begin Repeat

HyperCard

<Begin Repeat>

<Begin Repeat>
100,000

<Begin Repeat>
<End Repeat>
<Stop Recording ...>

Begin Repeat

times

Cancel

i
i

HyperCard

<End Repeat>

<End Repeat>
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<Repeat for Each Page>

Figure 7-19
Repeat for Each Page

<Update Screen> off <Begin Repeat>
<End Repea>
<End Repeat>
<Begin Repeat Repeat Select Every...>
<Repeat Select Each Block> <End Repeat>

<End Repeat>
<Stop Recording ...>

PowerLab
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SCSI

<Analysis> <Serial> <SCSI#> # ID

<Analysis Scope>

<Serial Scope>

SCSI
PowerLab Unavilable

<SCSI #Scope> SCSI ID
ID 2 5 SCsI
SCSI 2 Scope
32
Figure 7-20 PowerLab/s
Which PowerLab
PowerlLab/s SCSI
<Option>
PowerlLab/s
PowerLab MacLab
PowerlLab/s SCSiI

<OK>
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Which PowerLab do you want to use?

PowerLab/16s (SC51 bus 010 1) it
PowerLab/8s (5CS1 bus 0 1D 2)

. =
Figure 7-21
PowerLab Name

<Cancel> <Analysis>

<Name PowerLab>
PowerLab Name
<OK>

PowerLab Name

SCSI
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A PP ENUDTIX A

:<File> <Edit>
<Setup> <Display> Windows Macros

| File

Figure A-1 New WEN
Open... 30
Close #ELW
Save 3#S
Save As...
Page Setup...
Print... #P
Quit 0
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it

Figure A-2 Undo %7
Cut #H
Copy #C
Paste 3D
Clear 3B
Copy Special...
Preferences [ 2
Show Clipboard

Preferences b EEILLLT IS
Figure A-3 Menus...

Controls...
Start-Up...

| sotun I

Figure A—4 sampling...

Stimulator...
Output Doltage...

Figure A-5 Display Settings...
Axis Labels...
Go To Page... G
Show Overlay
Overlay ANl #A
Overlay None #H

Overlay Display Settings...

Subtract Background
et Background
Clear Background

Overlay Stimulator...

Computed Functions... 3F
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| Windows

Figure A-6 Notebook

Scope Window
Zoom Window

Selection
MMarker

Data Pad
Add to Data Pad 3D

Figure A-7 Start Recording ¥R
Delete Macro...

Macro Commands P

« Update Screen
Figure A-8

Wait...

Play Sound...
Message...
Speak Message...
AppleScript... AppleScript

Repeat for Each Page
Begin Repeat...
End Repeat
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Table A-1

Keystrokes

Function

Command-A
Command-B
Command-C
Command-D
Command-F
Command-G
Command-H
Command-N
Command-O
Command-P
Command-Q
Command-R
Command-S
Command-V
Command-W
Command-X
Command-Z
Command-?
Command-\
Command-feriod ()
Command-Spacebar
Command-Right arrav
Command-Left arow

Start/stop

Start/stop

Esc

<OK>
() <Cancel>
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A PP ENDTIZX

ADI
About Chart
<Abort Chart...> Apple
Figure B—1 S COp ev 3. 6 PowerLab/MacLab
About Scope by Michael Macknight, with Peter Bromiley, Ai)lnslr.uments; |
Till Moewver, Bruge ‘Warrington, and Ross Brown ¥EL @ ADIFF, T hug 1993

Memary : 99% Free [ 1745K )

I |

0% S0%
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Figure B-2
ADInstruments Addre

SS

oo

PowerLab Dealer andDistributor Address

ADInstruments Addresses

alInstruments Py Lid.,
Cagtle HiN,

NEW 2154,

Australia.

Toll Free: 1800 201185

‘Web Address :http:/ Fwww adinstruments .com

E-rmnail : support@adi.corm.au

Unit &, 4 Gladstone Road,

Australia
United Kingdom
United States
Japan

New Zealand

PowerlLab

Tel: +61 (2) 9899 5455
Fax: +61 (2) 9299 5247

Print
Print
Clipboard
Fax

Chart

PowerlLab
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Figure B-3
bout This Computer

Front Ends:
9 Bio Amplifier (v3) -3 1

About This Macintosh

el
o About T
“
#pplication Marme : Scope owerLab/de vE 06+

Yerszion: 3.6 CS|Port I 1
Cornputer : Power Macintosh
Processor: PPCE0Zey

Systern Yersion: v7.6.1
Mermory © Z2M /340 Yirtual Mernary /2.9M Partition, 32 bit addressing
appleTalk: Off
Soreen: 15" Portrait (640x870), 256 Grays
Extensions :
Apple Menu Options (1.1.2), Contral Strip (1.4), Date & Time (7.5.1), General

- PowerlLab

(Print...] [ Copy to Clipboard | | ok |

Print
Print
Clipboard
Fax

Scope

PowerLab
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hung

SCSI

10

SCSI SCSI SCSI 1D

ID SCSI

hung
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Preference

off

32,000

Edit
<Start Up...>
<Clear>
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Prefex Unit

Prefix
<Prefex> <m> prefex
1000 1p
Prefix Units Conversion
Units

<Memory Remaining>

<Stop Recording...>

Edit Preference
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<Start Up...>
Clear

<Shift>

<Unused Extensions>

IO the recordingistoo fast” DO OOOOOOO
(W Recording...
1 100KHz
2 40KHz E
40KHz S
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v Refer
Sampling Rate Limits, FET
p. 34

FFT

User
Recording Status “
Waiting for Trigger”

Trigger
<Event> <User>

<User>
<Sampling...> PowerlLab
PowerlLab
“ Waiting for Trigger”

<Trigger>
Event <User>

SCSI
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SCSiI
RAM
RAM
Chart
Get Info
<Command-I> Preferred size
RAM
oooooooo
Print
<Print Current Page Only>
ON <ON>
Print Current Page Only
Off
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Waveform Print Layout
Chooser <Background Printing>

PostScript <Faster Printing>
Chart-Specific

Faster Printing

LaserWriter 8 Page Setup
LaserWriter 8.4 Print
Layout “ 1Up” 1 1

1 4 16

300

goooobod
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<Delete Macro...>
Delete Macro...

s o
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A P P ENUDTIZX

FFT

FFT
FFT
40,000

FFT

100

FFT

1FFT
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FFT

k= (W = kA

1/A -n N-n

Ah) = J(Re(HaLz:Z(lm(Hn))z

dB

dB = 20|ogéAlg
2
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Figure C-1
n
-N/72 (N/2)-1 N
a
0.54

FFT

FFT

FFT
1/A N Hz

M2 0

(W/2)-1

M2 0

(W/2)-1

oL .
N2 0

(W/2)-1

FFT

1/A N

FFT

Cosine Bell window

= 22PNy’
n(n) = O.50[1+cosé N &

Hamming window

- _ a2PNg
w(n) = a+(1 a)cosé N o

Blackman window

_ a2Png ol
(n) —0.42+0.50cosé N at 0.08cosé N
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g(i) =

(i)

1 n+1
o] .
n+i+1a )
j=0

1 i+_n
o -
2n+1 a f0)
j=i—-n
N+1

1

: n-D-i-m+z a 0
]

=i-n

Integral
Integrate

0)

0

[O£iEn—1]

[NEIEN-1-n]

[N-n£iE£N-1]

(i) i
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ai) = tQ f()

ji=o0

t Integral
Integral

Differentiate

Figure C-2 i point
i—1 i+1

f(1) —f(0) [i=0]
t

i
1
r
gU):}f0+1y40—1) [LEiEN-2]
i
|
|

2t
F(N—1)—F(N—-2)
N t

[i=N-1]

Slope 3 <Average Slope>
<Maximum Slope> <Minimum Slope>
Average Slope
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ADInstruments Pty Ltd (
ADI ) ADI

ADI ADI

ADI

ADI

ADI
MacLab
ADI

ADI

ADI

ADI

ADI

ADI

ADI

ADI
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ADI
ADI
ADI
ADI
1D
ADI
ADI
ADI
ADI
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