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Saber Sketch
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3) Time-Domain
Transient Analysis Defaults set up for
tranalysis
4) Tags amp_tr
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7.
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- re
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9) Looping Commands AddAnalysis >Within loop(s) >
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Saber Sketch
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2) Graph Windows NT 2
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13. Member Attributes

14. Member Attributes
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Monitor Progress
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Starting Initial Faint file |zer0
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Encl Paint Data File [

Iz Initial Canditions Yes Mo |

Dizplay Initial Point Error Yes Mo

oK. | Apply| Close Defaults... Help |
24
_—/__
0

SaberGuide Trancript

Sample Point Density

2
25

)

n

34

1k

(n


Xuxiaobin
铅笔

Xuxiaobin
铅笔

Xuxiaobin
铅笔

Xuxiaobin
铅笔

Xuxiaobin
铅笔


& density =1
|
A o (density=2

— -
25
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Simulation Transcript SaberGuide transcript
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2.
Small Signal AC 23 Analyses > Frequency >
Small Signal AC 26
Start Frequency
fbegin fbegin >0
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(fend) fend >0
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Plot File
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DC Transfer 23 Analysis > Operating Point
> DC Transfer 32

[ Transfer Analysis x|

ol

Indepanden Source Ii &

Sweep Fange | Step By |

l — I= - I= - I=
Monitar Fragrass [0
Sample Point Densty |1

PlatAdier Anslysis | Mo |

[Dp-u'rplnlﬁl..Applﬂdlnnr replace existing plots |

32
Independent Source
Browse
P ———————— e ——ee
Design Signal List OK
Independent Source
Sweep Range
Sweep Range
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from to by

Linear Steps m

Vi=vVo+ i-1 Vi-Vo /(m-1)

from to in

Log Steps m

lgVi =IgVo + i*(lgVm —Igvo) / (m-1) ( Vo i=1..m-1)
from to in Log Steps
Set Values

d:\analogy _tutorial\amp\single_amp.ai_sch

33 cinh  r3(10K)

VCC vCC vCC

3
= m a- p|/ q1l

T v_pulse r rigad_| cload
@ sig_source 1%'6k ; Sbo g 18R" - 0.1n

33
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Independent Source: sig_source

Sweep Range: Step By
From 0 To 10 by 0.5
Data File: ( )
Monitor Progress 100

Sample Point Density 1k

OK Simulation Transcript SaberGuide

transcript 34
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34
Monte Carlo Analysis
1.
2.
Monte Carlo Fig 23 Analysis > Statistical >
Monte Carlo Looping Commands Fig
35
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Edit menu
Edit menu

AddAnalysis
Add Loop menu

Add Analysis menu

AddLoop

Looping commands

Edit Addloop Addanalysis

= |l

WAy

C MNohe

~ “onte Carlo

Edit
Delete

Ok | Applyl Closel Defaults,,l Help |

28 mc
Move Up
mc
Runs
Seed

35

mc

Move Down Delete

36

44

[»




Monte Carlo Analys x|

Runs Il
Seed |Current |Q
Wiorstcase Yes Mo

Farameter List | Selec’cl

Farameter File |_

Accept | Cancel |

36

Parameter List
Select

37

M Toplevel Farameters
Al Farameters

Browse Design. ..

Get Parameters from Selected Parts..,
Append Farameters from Selectad Parts...,

Clear
Linda
37
All Toplevel Parameters
All Parameters
Browse Design
38
OK
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Set Parameter List x|
~| | EE |
Filter | ol Ok |
Design Instance,/MNode List Close |
+ GlobalParameters =
+ hzx7 956w bzx79abwe_2 Update |
+c.cd
+c.ch
+d1n4007.d1n4007_2
+Im741 _m.lm741_rm2
+rrl0
+rrll
+rrl2
+r.rl3
+r.rl4
+r.r16
+r.r8
+y_cdoy_dcd B
+y_docw_dch LI
< |

IHeIp: Double click an items with +/-t0 open/close hierarchy in in

38

Parameter List

Get Parameters From Selected Parts

39 Ctrl
OK
Parameter List
Append Parameters From Selected Parts
39 Ctrl
OK
Parameter List
3.
~normal(100,0.1) normal(25m,0.1)
VIl A a -
' r1 " mid | v ,E._
) v 1 iy 2R

normal(1u,0.1)

uniform(1k,0.1)

39
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32

V_pulse v.vl ref vl
initial 0
pulse
tr lu
tf 1u
delay 10u
width 50u
period 100u
ac-mag 1
Resistor r.ri ref rl
mom normal(100,0.1)
r.r2 ref R2
mom uniform(1k,0.1)
Capacitor c.cl ref cl
c normal(1u,0.1)
Inductor .11 ref 11
I normal(25m,0.1)

d:\example\ric

d:\examplelric.ai_dsn mc
Vary tr
End Time 5m

Time Step: 10n
Max Tranction Error 100u
Monitor Progress 100

Sample Point Density:1k
Data File :*_”

mc
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runs: 20

seed: constant
Parameter List: rrl rr2 c.cl LIl
OK 40
~normal(100,0.1) normal(25m,0.1)
vin g -
1 y ! E = 4 0
A mid_| 1 g
g | 1 1
L '-.""'1
: nom |
[ culo— | )
| = ,'
A .I... PR e I P
| woiniom || " |
40
Pole-Zero Analysis ( )
1.
2.
Pole-Zero 23 Analysis > Linear System
Analysis >Pole-Zero pz 41
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Xuxiaobin
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No

Find Poles Find Zeros

Input Source

Output List
3)

d:\examplelric.ai_dsn
Find Zeros Yes
Input Source v_pulse.vl
Output List vout

Run DC Analysis First Yes

Report After Analysis: Yes

OK pz

49

pz
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SaberGuide Transcript |

File Edit Analyses Exfract Results Hep

pz {density lk,insource /v pulse.vl,outlist /vout 1=
execution time= 0.01 sec.

> PZ_r
poles

{ -2500.0, 6144.0)

{ -2500.0, -6144._0)

zeros (v_pulse.vl,vout)

ino finite wvalues)

= L
42
SaberScope Results > View Plotfiles in
Scope SaberScope
Grapho
Imirad/sec) Re(rad/sec
10000.0
poles
58
X
:'g 0.0
E
X
-10000.0 | | |
-2500.5 -2500.0 -2499.5
Rejrad/sec)
43
Parameter Sweep Analysis ( )
1.
u—_\/\
2.
Vary 23 Analysis > Parametric > Vary
Looping Commands 44
Vary 45
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铅笔

Xuxiaobin
铅笔


Parameter Sweep (Loop #1)

Parameter Name

Select

Browse Design

Get Parameters from Selected Parts

Variation Type

51
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Variation Type
Step By
from to by
Linear

Ni=No+ m-1 Nm—-No /m

from to in

Log Steps
m
IgNi =IgNo + i*(lg Nm —IgNo /(m-1) (  No i=1..m-1)

from to in Log Steps
Set Values
3

d:\examplelric.ai_dsn Vary
Vary pz

pz
Find Zeros Yes
Input Source V_pulse.vl
Output List vout

Run DC Analysis First Yes
No
Report After Analysis: Yes
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Vary
Parameter Name: /c.cl/c
From 0.1u To 1u by 0.1u

AddAnalysis > After Loops > View Plotfiles in Scope

OK
46
Grapht
Im{rad’sec) Re(rad/sec)
20000.0
poles
W b
X
. K
@
E 0.0
E W
y X
k4
200000 . | | | |
-7000.0 -6000.0 -5000.0 -4000.0 -3000.0 -2000.0
Re(rad/sec)
46
Fourier Analysis For Periodic Signals ( ).
1.

53



Fourier Analysis for Periodic Signals

Analyses > Fourier >Fourier

40

Fundamental Frequency
Beginning, Period End
3.
48

54

(Number of Harmonics)

Period



¥_sin

vsre ; % 00u
¢in

Load

ref-vin 12
20 3.3 | SABER
L
48
ref vce
V_pulse v.vl dc_value 30
ref vin
V_sin v.vin offset 0
amplitude 5
frequency 100
ref gl
Saber_model | (type=_n,bf=150,is
=3e-
o_3p.npn q.ql 12,rb:2,r-c:100r.n,r
e=50m,cje=1n,cjc=
500p,ikf=3,br=5)
ratings (pdmax_ja=20,icm
ax=5,vcemax=50)
Winding,li Xfr.x1 ref X1
near2 Lp=400m,ls=100m,Ur==1,k=0.995,
rp=100m,rs=50m

55




Ratings:pdmax_ja=30,vpmax=40,
vsmax=20,ipmax=5,ismax=20
r.ri ref:rl,rnom:1k
Resistor r.r2 ref:r2,rnom:220
r.rsrc ref:rsrc,rnom:100
r.rload ref:rload,rnom:8
Capacitor c.cin ref:cin,c:100u
c_pdmax 1
Saber C_max 50
C_vrmax 5

d:\example\pwramp

End Time: 100m

Time Step: 1u

Monitor Progress: 100

Run DC Analysis First: Yes

Plot After Analysis: Yes — Open Only

Max Truncation Error (under Calibration): 100u
OK DC

Number of harmonics: 14
Fundamental Frequency: 100

Plot After Analysis: Yes — Open Only

OK SaberScope
pwramp.fou rload

roald View > Vertical
value > dB(y) Bode 49
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L BEE
Graphd

dB(V): f(Hz)

40.0
viead

20,0 |

0.0 |

dB(V)

T T T T T T T 1
0.0 0.2k 04k 0.8k 0.8k 1.0 1.2k 1.4k
fiHz)

49

Stress Analysis ( )

Analysis > Stress 50

Stress Analysis x|

Input
Clutput

Use Input From |Transient Analysis |ﬂ

Input Data File Itr

Dutput Plot File Istress

Cutput File Istress

Repaort after Analysis Tes Mo

Open Stress Report Form... |

Defaults...

Help |

(0] | Applyl Close

50
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Use Input From

Input Data File

Use Input From Transient Analysis—— Input Data File tr
Use Input From Initial Point File—— Input Data File
Use Input From DT Transfer Analysis—— Input Data File dt

d:\example\pwramp.ai_dsn

End Time: 50m

Time Step: 1u

Monitor Progress: 100

Run DC Analysis First: Yes

Max Truncation Error (under Calibration): 100u
OK DC

Stress

Use Input from: Transient Analysis
Report After Analysis: Yes
Derating File Name: derating.file

X window: 10m

OK 51

58
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x|
Fle Edit Format WWindow
S|ei|@| 2| X[%
Minimum stress ratio to report: il
Eeport sorted by: Value
Undefined stress ratings reported: Tes
Non Applicable stress ratings reported: No
Stress Table
Derated Actual Stress Bar-chart
Instance 5M Name Value Value AT Ratio (%) 0% 100% .
q 3p.gl VCEmMax 50 57 6. 5%m 114  HEEHNEEKKK
r.re pdmax 4 4.18 49 . Bm 105  SEGIEEHKHK
r.re pdavg 4 3.82 === 05.5 ==========
r.rl pdmax 800m T05m 94, 9m B8./p -———-—————
r.rl pdavg 800m 690m - B6.3 -————————-
q 3p.ql pdmax 20 16.4 12 . 8m B2.1 -—\——————-
q 3p.ql pdavg 20 14.7 === T34 =======
xfr.xl vpmax 40 27.5 6.9m 68.8 —-———-
xfr.xl VSmax 20 13.5 T.dm 67.5 —-—————-
r.rload pdmax 1a 10.3 15.3m 64.7 —-—-—-——-
r.rload pdavg 1a 9.25 === 57.8 -——-
r.rload VAR 30 13.5 7. dm 45 —-——-
q 3p.gl icmax 5 1.68 BZ .6m 33.6 --—-
xfr.xzl ipmax 5 1.68 BZ . 6m 33.6 --—- -
< | B
51

Sensitivity Analysis(

Analysis > Parametric>Sensitivity

Parameter List

All Parameters

Select

59



Browse Design

52
OK
Parameter List
el Parameter List .ﬂ
i [m] |
ol J o |
Diersigr Instanco Modie List Closo
= GlobalFammmiohn sl
¢ b Mabv? bodabe 2 Updata
s cch

= dInd007.d1nd007_2
= lm#A1 _m 41 _me
]

= rrll

(7 Fd

= rrld

= rold

s 1rlG

= il

= vt e

sy _dess deS -
Al |+

[ Help: Double click on items with +/-1o apen/close hiararchy in in

52

Get Parameters From Selected Parts
52
OK
Parameter List
Append Parameters From Selected Parts
52
OK
Parameter List

Perturbation

60

Ctrl

Ctrl
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Sensitivity Analysis X]

|,"c.c1fcfl.l'lfl,.’r.rh"rnom Selectl

Perturbation |D.1

Farameter List

Intermediate File |Sen5

Report after Analysis s Mo |

Cpen Sensitivity Report Form... |

Edit AddAnalysis |

tranalysis Jo | detr (density Tk monitor 100 tend 5m terrar 100u.tstep 'Ilﬂ

measure J | meas overshoot (chames wout, pfin et

53

d:\example\ric.ai_dsn

Parameter List r.rl/rnom r.r2/rnom c.cl/c L.11/l
Perturbation 0.1
Report After Analysis Yes

Addanalysis > Basic > Transient

End Time 5m
Time Step 10n
Monitor Progress 100
Run DC Analysis First Yes

Max Truncation Error (under Calibration) 100u

Accept

Addanalysis > Batch Measure

Measure Time Domain > Overshoot
Curve Name Vout
Accept
OK SaberGuide Trancript

54
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Two-Port Analysis ( )

Analyses > Frequency > Two-Port

55

Strart Frequency
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End Frequency

Input Source

Output Port

d:\example\pwramp.ai_dsn rsrc.rnom( 48

im, DC

Start Frequency: 10

End Frequency: 1k

Input Source: v_sin.vin

Output Ports: vioad

Plot After Analysis: Yes-Open Only

OK
SaberScope Signal Manager
+v_sin.vin, vload gain
zin ( ) 56
Ceat WEIE]
Graphd S
; ij Timw |;1.'n'|l'|.'f|0]i,|
E 470 ——
4805

Fhase[deg) f[Hz]
Tinlv_sin.vin,viead)

Phasejdeg
&
=3

dB(-): M)

o gain(v_sinvin,viead
= ap
E a0

20

Phase[deg) fiHz)

= 1000
& el gainjv_sinvin,visad
B0
2 a0
g 4

nu L} T L] L L} T L] T T T T T T 1
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Symbol

Saber model  symbol
( )
model Top-down
Symbol
Symbol
Symbol
[
Symbol
SaberSketch Symbol(
File Parts Gallery Model,

Symbol Menu, Symbol
Editor ) 57

Spmbal FHMernu

Froperties. ..
Fart Properties. ..

“iew Template

Frobe

Plot in Scope »
Svymbal E ditor

Force Connections
Azzign Cable

Hotate L4
Flip »
Back
Front
Sumbol YWiews, .
Cable Shield...
Shared Symbol L4
“ariant lnherit L4
i Delete
57
Model
SaberSketch Parts Gallery->Edit->New Parts

64



Create New Part

) Category Model
Symbol, Create
Model
New Part
Name primitive, Value

B SabeiShetch
Efe . yew Dedign Jebwinalic Prebe Teoh Window  Help

g b b catego)

description Model (
Symbol
Mast Create
Mast 58
=100 =]

[ig2 v o categou TaHCT 240
I i smm|lm7 o =1
?"I"J"r-ﬂ " mm e B

'r

il ||-];[ i = I ﬂ

H.I'-‘d:wu :l-n-tn'

Symbak bl

Tamplsts wu

Licenze: e

Prast [sksbage: Cr% mrpat_user upes

58
Hierarchical Symbol
Hierarchical Symbol Hierarchical
Symbol Model,
Top-down Single_amp
Hierarchical Symbol
Single_amp v_dc(
)
conne%]r( saber Model
connector, Hierarchical analog Model)
a b 59
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SaberSketch
Hierarchical Symbol, 60

Schematic->Create->

Symbol 61

a b connector

Save
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Model 1
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1. 9mm 0.2mm 0.2mm,

24 5
66.4mm?, 78.5mm?, 91.56m m?
105.6mm?, 120.7mm?
2. 8 24
66.4mm? 24 78.5mm? 24 91.56mm? 24
105.6mm? 24 120.7mm?
3. 10P
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1 RMS, u =2000,
uhc =10000,bmax=4200,hmax=15,bsat=3800,hsat=3.5,br=1750,hc=0.25
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List of Measurement Operations

The following list identifies the measurements that are available through the

Measurement Tool:
Measurement

Category

AC Coupled RMS Levels

Amplitude

At X

Average

Bandpass

Baseline

Cpk

Crossing

Damping Ratio

dB

Delay

Levels
General
Levels
Frequency

Domain

Levels

Statistics

General

s Domain

Frequency
Domain

Time Domain

Description

Displays the RMS value of the AC component of
a waveform.

Displays the amplitude of a waveform.

Displays the Y-axis value at a particular X-axis
point on a waveform.

Displays the average value of a waveform.
Displays the bandwidth, the low, high, or center
frequency, or the level at which the measurement
is made for a bandpass-shaped waveform.

Displays the baseline level of a waveform.

Displays an indicator of the process capability for
a waveform.

Displays the crossing (intersection) points of two
waveforms.

Displays the damping ratio of a point on a
waveform.

Displays the dB value on a point on a waveform.

Displays the delay between the edges of two
waveforms.
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Delta X

Delta Y

Dpu

Duty Cycle
Falltime
Frequency

Gain Margin

Highpass

Histogram

Horizontal Level

Imaginary

Length

Local Max/Min

Lowpass

Magnitude

Maximum

Mean
Mean +3 std_dev
Mean -3 std_dev

Median

General

General

Statistics

Time Domain
Time Domain
Time Domain

Frequency
Domain

Frequency
Domain

Statistics
General
Frequency
Domain

General
General
Frequency

Domain

Frequency
Domain

Levels and
Statistics

Statistics
Statistics
Statistics

Statistics

Displays the X-value difference between two Y-
axis points on one or two waveforms.

Displays the Y-value difference between two X-
axis points on one or two waveforms.

Displays the number of defects per unit of a
scatter plot waveform.

Displays the duty cycle of a periodic waveform.
Displays the falltime of a waveform.
Displays the frequency of a periodic waveform.

Displays the gain margin in dB of a complex
waveform.

Displays the corner frequency of a waveform
with a highpass shape.

Displays a histogram of a waveform.

Displays a moveable horizontal line to identify
Y-axis levels.

Displays the imaginary value of a point on a
waveform.

Displays the length of a straight line that
connects two X-axis points on a waveform.

Displays the local maximum or minimum point
on a waveform.

Displays the corner frequency of a waveform
with a lowpass shape.

Displays the magnitude of a point on a
waveform.

Displays the maximum value of a waveform.

Displays the mean value of a waveform.
Displays the (mean + 3c) value of a waveform.
Displays the (mean -3c) value of a waveform.

Displays the median value of a waveform.
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Minimum

Natural Frequency

Nyquist Plot
Frequency

Overshoot

Pareto

Peak to Peak
Period

Phase

[13 7

Phase Margin

Point Marker

Pulse Width

Quiality Factor

Range

Real

Risetime
RMS
Settle Time

Slew Rate

Levels and
Statistics

s Domain

Frequency
Domain

Time Domain

Statistics

Levels

Time Domain
Frequency
Domain
Frequency

Domain

General

Time Domain

s Domain
Statistics
Frequency
Domain
Time Domain
Levels

Time Domain

Time Domain

Displays the minimum value of a waveform.

Displays the natural frequency of a point on a
waveform.

Displays the frequency at a point on a Nyquist
(or Nichols) plot.

Displays the overshoot of a waveform relative to
a default or specified topline.

Displays a Pareto chart of a multi-member
analysis.

Displays the waveform's peak-to-peak value.
Displays the period of a periodic waveform.

Displays the phase value on a point on a
waveform.

Displays the phase margin of a complex
waveform in degrees or radians.

Displays a moveable point marker on the
waveform to display the X-value and Y-value.

Displays the pulse width of a waveform.

Displays the quality factor of a point on a
waveform.

Displays the range of Y-axis values covered by
the waveform.

Displays the real value of a point on a waveform.

Displays the risetime of a waveform.
Displays the RMS value of a waveform.
Displays the settle time of a waveform.

Displays the slew rate of a waveform.
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Slope

Standard
Deviation

Stopband

Threshold (at Y)

Topline
Undershoot

Vertical

Vertical Cursor

X at Maximum

X at Minimum

Yield

Frequency
Domain and
General
Statistics

Frequency
Domain

General

Levels
Time Domain

General

General

Levels

Levels

Statistics

Displays the slope (optionally as a per-octave or
per-decade value) of a waveform.

Displays the standard deviation of a waveform.

Displays the stopband, the low, high, or center
frequency, or the level at which the measurement
is made for a stopband-shaped waveform.

Displays the X-axis values at a particular Y-value
on the waveform.

Displays the topline level of a waveform.
Displays the undershoot of a waveform.

Displays a moveable vertical line to identify X-
axis levels.

Displays a vertical cursor that spans different
graphs, for X-value, Y-value, and delta Y
measurements.

Displays the X-value corresponding to the
maximum value of a waveform.

Displays the X-value corresponding to the
minimum value of a waveform.

Displays the ratio of data points that fall between

the specified upper and lower Y-axis values of a
waveform.
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Calculator Extended Operation Buttons

Misc Button Performs various mathematical operations as well as
vector and matrix array operations.

vma Menu Performs vector, matrix, and array operations. This
menu is selected from Misc button options.

Wave Button Performs waveform operations.
Cmplx Button Performs complex number operations.
Logic Button Performs logical operations.
Trig Button Performs trigonometric operations.
Stack Button Manages the stack registers.
Misc Button
Operation Description
abs The absolute value of the X-register.
mod x modulo y.
fmod Floating point x modulo y.
ceil Rounds off floating point values to the next highest integer.
floor Rounds off floating point values to the next lowest integer.
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round

hypot

vma

VMA Menu

Operation

vmax

vmaxi

vmin

vmini

mean

sum

var

variance

specvariance

Wave Button
Operation

FFT

IFFT

Rounds off floating point values.

The square root of the sum of the square of the X-register and
the square of the Y-register.

Opens Vector/Matrix/Array menu.

Description

Returns the largest value of all of the elements in a vma
argument.

Returns the index for the largest value of all of the
elements in a vma argument.

Returns the smallest value of all of the elements in a vma
argument.

Returns the index for the smallest value of all of the
elements in a vma argument.

Returns the mean value of all of the elements in a vma
argument.

Returns the sum of all of the elements in a vma
argument.

Returns the computed sample variance of all the
elements in a vma argument.

Returns the biased variance of all the elements in the
vma argument.

Returns the spectral variance of all the elements in a

vector vma argument. The argument is assumed to be
the result of a Fourier transform.

Description
Opens the Fast Fourier Transform dialog box.

Opens the Inverse Fast Fourier Transform dialog box.
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Swap X and Y Axes

Limit X Range

Limit X and Y Range

Limit to Finite Values

Change X and Y View

Sample X Axis

f(x)

Histogram

Extract Member

Swap Parameters

Reduce Dimension

Group Delay

Phase Delay

Cmplx Button
Operation

J

complex

real

imag

Swaps the x and y axes of the waveform in the X-register.

Limits the range of the x axis of the waveform in the X-
register.

Limits the range of the x and/or y axes of the waveform in
the X-register.

Limits the range of the x and/or y axes of the waveform to
finite values.

Applies a view transform to the x and/or y axes of the
waveform in the X-register

Applies X-sampling to the waveform in the X-register.

Creates a parametric function of y1 vs y2, with X as the
parameter for waveforms in the X-register and Y-register.

Converts the waveform in the X-register to a histogram.

Extracts a single member from a multi-member
waveform in the X-register.

Swaps the waveform parameter order of the waveform in
the X-register.

Reduces the dimension of the waveform in the X-register
by 1.

Creates a new waveform displaying Group Delay time.

Creates a new waveform displaying Phase Delay time.

Description

Places a "'j'" onto the X-register to indicate a complex
number.

Creates a complex number with the X-register as the real
part, and the y register as the imaginary part.

Places the real part of a number or waveform onto the X-
register.

Places the imaginary part of a number or waveform onto
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mag
db

phase

cphase

phasedeg

cphasedeg

conjugate

polar

Logic Button
Operation

y or X
y and X
y XOr X
not x

y<<x

y>>X

y<x

y<=x

y>x

the X-register.
Absolute magnitude.
Decibels.

Phase of the X-register, always in radians, limited to
values between 0 and 2.

Phase of the X-register, always in radians, with unlimited
bounds.

Phase of the X-register, always in degrees, limited to
values between 0 and 360.

Phase of the X-register, always in degrees, with unlimited
bounds.

Complex conjugate of the X-register.

Converts polar notation to a complex number.

Description

OR the X and Y-registers (bitwise operation).

AND the X and Y-registers (bitwise operation).
Exclusive OR the X and Y-registers (bitwise operation).
NOT the X-register (bitwise operation).

Left shift the Y-register by the number of bits in the X-
register.

Right shift the Y-register by the number of bits in the X-
register.

The X-register is set to 0 if the X-register is less than the
Y-register. Otherwise, it is set to 1.

The X-register is set to 0 if the X-register is less than or
equal to the Y-register. Otherwise, it is set to 1.

The X-register is set to 0 if the X-register is greater than
the Y-register. Otherwise, it is set to 1.
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y>=X

Trig
Operation

sin
COS
tan
asin
acos
atan

atan2

sinh
cosh

tanh

Stack

Operation
Clear All
Clear Selected
Clear X
Rename X

Copy X

Swap X and Y

Roll Up

The X-register is set to 0 if the X-register is greater than
or equal to the Y-register. Otherwise, it is set to 1.

Description

Sine of the X-register.

Cosine of the X-register.
Tangent of the X-register.
Inverse sine of the X-register.
Inverse cosine of the X-register.
Inverse tangent of the X-register.

Inverse tangent of the X-register divided by the Y-
register.

Hyperbolic sine of the X-register.
Hyperbolic cosine of the X-register.

Hyperbolic tangent of the X-register.

Description

Clear all registers.

Clear selected stack registers.
Clear the first stack register.
Rename the item in the X-register

Copy waveform in the X-register. Specify new axis names
and units of scale.

Swap the first two stack registers.

Roll the stack up one register.
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Roll Down Roll the stack down one register.
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