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Overview

BCS VAR EL & S BB BR 2w WA 10 T [7] v i A5 5 A fan N5 5/ P R S B 0 i
Bt BAUTRILA:

KAIZEF TX. Channel. RX = KBHRE) /0 REH VL. 78 TX g o] LT
SPICE (1) IBIS UL ZFfHI(E A m#s (PAM/PWM/PPM %) HIEHL.
PRBS 155 4E /. (HTHRED PLAINAEHR S EX B . Channel Ui [ SCRF
fetmek i LR, S SR, Sk AC, DC, BRI, WWIE . WS S
H, SSHHEMELALS N LEE DL SI/PI PrET B ThAE . RX b U S FF bk
BEHMAT NS RX B, A EEMME LRI (IRE, BEE, contour %)
LR HLAR 2= S M Pad i i Thae .

DL H K & gl T H O HEEAE, 4% BTD-Sim 1 & T2l BTD-Wave JE Bn T H,
VS T A A SRR E S /BT LR . YR EZERER, 5%
BESEPL T SER mAE S . AR R . B I BN g R — R TR
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1 Instructions
RENEEEND T BCS ()i bl TAEF .
1.1 Software installation
1.1.1 Windows installation process
O
1.1.2 Linux installation process
O
1.2 Basic interface introduction

1.2.1 Main interface
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1.2.2 Tool bar

TRPENEE - RIES, X LRI, MEERE. & O0E. R d S5
P E S T AR T RE -
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1.2.3 Schematic hierarchy

HL 2 i N TR T SR E R 5K, nTdtT s E R i 5 & 2, R m]
PATE View #7325 T i) Hierarchy Navigator 115 i SZisf T 56 2 2042 .

1.2.4 Design display window

B B S LA IS 46 5 SR T
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1.2.5 Common components bar
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1.2.6 Simulation interface
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1.2.7 Oscilloscope interface

BCS £&/& BTD-Wave SEHL 01 FROE 4 -5 S A



2 Work flow
AFEX BCS 1 LAERAE AT o A

2.1 New file & Import file

A T HAE Start #7345 (FZIJREAIH B8 L R17) RN New B¢ Open £,
SEELIH BN . e E AT E, A TR TN HEE R B N R S SR S
4, ATk d Import %30 58 R SCAE SN
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2.2 Schematic Edit

FEAT I P oA rp s P H PR s e i B el AR AR B E e, oAt B 2 SR et
HiE Place #5325 T f) Add Symbol 15, fEToiF AT ER Sk FEANE
WEE 4 % EEREERM.
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2.3 Simulation type selection and setting
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2.4 Place the probe

R AT D SR B B AR, DUE RS Frf TR AR . FEAN AR 5.2: ]
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2.5 Simulate

TERCES BT, TE 7 BRI S IR E AN I B2, BT ESH
Ja, A g A B T EAFLH Inspect Fr25 () Simulator 1225047 4 ELA
[fi, A7 Run/Stop Simulation ¥4 T 4617 H
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2.6 View the content of netlist

B RIS, SR spice MR, A7 B A Simulation #7525 T 1) Show
SPICE Netlist 126 77 B) i] 5 H 475 B0 B 1) 9 3 S A
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* BTD schematic
.option post=2

.include “C:/Users/qiang/AppData/Local /BTDIO/7.99/ibis/Ul.cache”
.include “C:/Users/giang/AppData/Local/BTDIO/7.99/ibis/U2.cache"”

| T D HﬂdElS T W T

.model _ Snpl SP N=2 SPACING=POI VALTYPE=CARTESIAN
+DATAFILE="C:\Users\giang'Desktop\Examplet (@201 X5R104AMERINTA. 52P"
.probe v{unconnected- Eye Probel-Padl )

EEEE L E L kL EDHpDHEﬂtﬁ o o o R

XU2 GND MNet- Snpl-port_1 U2.Soc die
Snpl Net-_Snpl-port_1_ MNet-_Snpl-port_2_ @ fgmodel=_ Snpl numpoles=88
X1 GND Met- Snpl-port_2 Ul.Soc_die

B R R Directives X E S 8 &4 3 ¥
.tran 8.1ns 28ns
.end

fT1. A1 100% Windows (CRLF) UTF-8

2.7 View the results of simulation

PR AR A .ot SUIF, B AF2 B 3IFTJT BTD-Wave B oy, Al
FERI s A B AN N Z, ] DU A R BT I AT RS A
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3 Schematic diagram
ARFEHNEEEND T BCS R ATL#EINGE, HEENEY, SHEESHNE.
3.1 Tool bar introduction

X T LB DA, ORI B B R, A BCS AT I ThAE.



3.1.1 Start

Mirror vertically

Insert schematic
sheet content
Rotate
Revert counterclockwise
Save as Paste
Save Copy
Open recé\ht Cut
Open Find
New Undo T
s OFBY%E & B OANBRIED a4l
TR Re o@e@/@l@)
File Import/Export Dptio
Plot Delete Zoom
Print Past_e Zoomto L
Page Speckl Zoon? ut Zoom to
settings . in objects
Find&replace y
Schematic Refresh Zoom to
setup Redo selection

3.1.1.1 Schematic setup

£ General eI ip i B HLE RS ARSI AR, Woelibeids, SCAR G, JofhEE



Schematic Setup

~Inter-sheet References
™ Show inter-sheet references

I Show own page reference

)

& Standard (1,2,3)

€ Abbreviated (1.3

Prefix: I

Suffix: |

~Dashed Lines
Dash length: | 12

Gap length: |3

Dash and dot lengths are ratios of the line width.

£ General - Annotations
Symbol unit notation: IA L‘
Field Name Templates
[l Electrical Rules et
Viclation Severity Default text size: | 50 mils
i Pin Conflicts Map
B Project Label offset ratio: |15 %
Net Classes Global label margin: |3?.5 %
Bus Alias Definitions
i Text Variables —symbols
Default line width: |6 mils
Pin symbol size: I25 mils
~ Connections
Junction dot size: IDE’fault ;!
Reset to Defaults | Import Settings from Another Project... |

oK I Cancel

1E Electrical Rules i&TiH % & ERC HIbrit .

Schematic Setup
B General

- Formatting

- Field Name Templates
Electrical Rules

Pin Conflicts Map

B Praject

- Net Classes

Bus Alias Definitions

Reset to Defaults

Connections

Pin not connected:

Input pin not driven by any Output pins:

Input Power pin not driven by any Output Power pins:

A pin with a "no connection” flag is connected:
Unconnected "no connection” flag:

Label not connected to anything:

Global label not connected anywhere else in the schematic:
Wires not connected to anything:

Bus Entry needed:

Symbaol pin or wire end off grid:

Conflicts

Duplicate reference designators:

Units of same symbol have different values:

Different footprint assigned in another unit of the symbol:

Different net assigned to a shared pin in another unit of the symbol:

Duplicate sheet names within a given sheet:

Mismatch between hierarchical labels and sheet pins:

More than one name given to this bus or net:

Conflict between bus alias definitions across schematic sheets:

Import Settings from Another Project...

@ Error  Warning
* Error " Warning
& Error " Warning
" Error % Warning
" Error & Warning
@ Error " Warning
" Error ' Warning
@ Error  Warning
® Error " Warning
" Error @ Warning
* Error " Warning
& Error " Warning
* Error " Warning
i Error  Warning
& Error  Warning
@ Error " Warning
 Error ' Warning
o

Error  Warning

]

@ e e iie e e e e e e

2 llaile el s e e i

Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore

Ignore

Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore

Ignore

Cancel l

X |

| »

=




Schematic Setup
B General

| - Formatting

Field Name Templates
[l Electrical Rules

- Violation Severity

MNet Classes
Bus Alias Definitions
" Text Variables

Input Pin

Output Pi
Input Pin . lupu "

z Bidirectional Pin
Output Pin . o |

sidirectional in [} [ )
Tri-State Pin . ﬂ
Passive Pin .

Tri-State Pin

assive Pin

-

Free Pin .

Unspecdified Pin é
Power Input Pin .
Power Output Pin .
Open Collectar .
Open Emitter .
No Connection o

C-X-T-T-1 B=g ]
oradaruan
oo EEE
-1 111 g1

Reset Pin Conflicts Map to Defaults

Import Settings from Another Project...

Power Input Pin

Power Output Pin

i ector
o . Open Emitter
|

Mo Connection

Cancel

*

3.1.1.2 Import

Import $2fit 7 F AN Z PRSI DI RE

", Other Schematic...
% Footprint Assignments...
S LEF/DEFFile
% Verilog File
% Spice File

s AR R [ SRR A Ik N




' Import Schematic X

O° T v R v Windows (C) v B v 44257 v xschematic ¥ test 1 prj - T test 1_prj SEE B ‘
ER v SREE =-00
+ T f:l B - R =3 Fh
o = »
|\Es »
BF *
- A »
s
T ABSERETR
T REgREE

7 ESilogo

& WPSEH
s

% Windows (C)
- HifE (D)
da FE

SHEEN): [11.5ch +| [alsupported formats sch +]

AR S X ST A ) P ]

St Edit  View | Place | lnspect  Took Preferences

PN/ N x 4 a4 w
T o e o i o e e WL
[ B S GEICL S G s e & T A e

Add component Add Shapes

‘Schematic Hierarchy x

Root (page 1)

e
FF
2

g

87

1
g

i

uz2 SnpT
IBIS_DRIVER

!

2 2 UL
IBIS_DEVICE

b 4

AV

GND &ND

2310 X179.0700 ¥ 1231500 X 1790700 dy 123.1900 dist 217.3519 grid 12700 mm Selecttem(s)

3.1.1.3 Export
Export &4t 1 f it B 5 9 2 SRR SR Th RE



Drawing to Clipboard

=

T Netlist..
.ﬁbn Symbals to Library...
R

Symbaols to New Library...

S5 3 CA

3.1.2 Edit

R T x (4

Interactive Edit Text & Graphics Change Edit Sheet Page
Delete Tool Properties... Symbols..  Mumber..

option

3.1.2.1 Change symbols



Change Symbols x

* Change symbaols matching reference designator: I

" Change symbols matching value: I

{" Change symbaols matching library identifier:

| I

Mew library identifier:

| I
~Update Fields ~Update Options

D Reference " Remove fields if not in new symbol

D\l"alue [T Reset fields if empty in new symbol

Footprint

Datasheet ¥ Update field text

¥ Update field visibilities
¥ Update field sizes and styles
¥ Update field positions

Select Al Select None ¥ Update symbol attributes

~ Output Messages

Show: [~ All ¥ Errors I} ¥ Warnings it ¥ Actions v Infos Save..

Change I Close |

3.1.3 View

XTI H TRESAT R

I\

Symbaol Library
Browser

5 B 5o 4
4r :: i i :i LR —

Hierarchy Mavigate Navigate Navigate Previous Next Shq’w Grid &Units Full-Window
MNavigator| Back Up Forward GSheet Sheet | Grid |Properties.. = Crosshairs

option il |l View show

3.1.4 Place
B FLE P P R L) oA bR



» >N/ x 424 « B LE OOruM
Select Add Add Add Add Add Wireto Add No Add Add Add NetClass Add Global Add Add Text Add  Add Add Add Add
item(s) Symbol Power Wire Bus Bus Entry Connect Flag Junction Label  Directive Label Text Box Rectangle Circle Arc Lines Image

Add component Add Shapes

3.1.4.1 Add symbol

st Add symbol FZEHEIRIE#EA BCS H A AIClF A, M a] DLAE A 2 IO = 22
HLER T

| Q- 18IS

Item | Descriptior
|— Simulation_SPICE

IBIS DEVICE Device mog

IBIS_DEVICE DIFF Device moc
IBIS_DRIVER Divver sl s i
IBIS_ DRIVER_DIFF Driver mod IBIS_DEYICE
=]

a

w

S

(=]

[}

|ND default footprint j

dl |

IBIS DEVICE

Device model for IBIS filez. Pin 3 can be used
to monitor the die potential

Kevwords: Simulation IBIS

Reference TU?7?

Footprint

Datasheet https://ibisz.org

Ibis_FPin

Select with Browser ‘ [ Place repeated copies ¥ Place all units OK | Cancel |

3.1.4.2 Add text

st Add text 24 A O HLER IR INSCY, bl DUl X B s A Har &,
FA SRR TE LI =%



| Text Properties

| Text: .tran Z20ns 0. lnsl

Font: IDefault Font j ‘B | ‘
Text 5ize:|1.2'|r‘I mm Color:l:l

[~ |

Syntax help

[™ Link: I

o]

=]

Cancel |

tran 20ns 0.1ns

3.1.5 Inspect

- B

Electrical Previous MNext Exclude Simulator...
Bules Checker Marker Marker Marker

l Inspect

3.1.5.1 Electrical rules checker

ZINBETT HENA A A T R R, R IR R T




U3 Snpl

IBIS_DRIVER
" 2 ui
IBIS_DEVICE
~i
SN
GND GND
Electrical Rules Checker x
Violations (2) 1 Ignored Tests (0)
|— Warning: symbol 'Snp’ has been modified in library 'ETD_IO’
Symbeal Snp1 [Snp]
|—{ Error: Input Power pin not driven by any Qutput Power pins
Symbol U3 Pin 1 [REF, Power input, Line]
Show: [~ All ¥ Errors 4B ¥ Warnings 1 ™ Exclusions Save...

Delete Marker Delete All Markers Run ERC Close

3.1.5.2 Simulator

AL AT R Bh A, R A O B B RS 5 AR, DURR R Hod
LIZHL.



3 * [Unsaved] — Spice Simulator - ] =

File View Simulation Preferences Help

EBE & pH Q@ |2,/ |LE

Plot1 - TRAN X Q
Signal Plot Color
V(Net- Snpl-port 1) O
V(Net-_ Snpl-port 2.) O
1(Snp1) |
I(XU1:GND) O
I(XUT:IN/OUT) O T
4| | e »
Cursor Signal Time
q o
Measurement
: o

" .

3.1.6 Tools

u‘;l -

B O = R £ @B Pp a o
Symbol Update Symbaols Edit Symbol Edit Symbol  Annotate BTDWave Simulate Generate S Parameter
Editor from Library... Fields.. Library Links.. Schematic.. 1bis gadget...

Tools
3.1.6.1 Symbol editor

BAFRALH - B SOetERIThae, R BUHd ot BN S B e, B E X
TFRIAE S, AT



1> [no symbeol loaded] — Symbel Editor

| Start View Place Inspect Preferences Help

BEEC & £ O CceeEs = 7 o

= Import Export Pin  Set Unit Display Update Symbol  Symbol
EEER e = G lalh] | = = e
File

Import/Export Option Edit

Q- [X]
Item i
- doex j

|-H 400 IEEE

|H 74xGxx

|H 70

|H 740 IEEE

|H Amplifier Audio

|H Amplifier Buffer

|-H Amplifier_Current
|-H Amplifier_Difference

|-H Amplifier_Instrumentation
|H amplifier Operational

|-H Amplifier Video
|H Analog

|H Analog_ADC
|H Analog_DAC

|-H Analog_Switch

%Audio | _»ﬂ

|Z 299 ‘X -22.8600 Y 12.7000 dx -22.8600 dy 12.7000 dist 26.1509 ‘grid 2.5400 mm

3.2 Shortcut keys
O

4 Basic symbol

A B EEA R LE 5 5 BN T AR
4.1RLC

4.1.1 Resistor (R)

FEATINE IS BT B Rk Bz s
et Bl

R1




s g s dre R e COUESE E) FTJT AP (R) ZdE 51 .

Symbol Properties

General |A|ternate Pin Assignments I

~ Fields

MName Value

Value
Footprint

Datasheet ~

+ 14| s

Show Show Name

I:I I:I
O |

H Allgn \.I"Allgn ltalic  Bold

Center Center D D
Center Center D D
Center Center D D

-~ General

Unite | LI

[T Alterriate symbol (De Morgan)

Angle: |+90

LefLel

Mirror: |Not mirrored

[~ Show pin numbers ¥ Show pin names

- Attributes
[ Exclude from simulation

[" Exclude from bill of materials
[™ Exclude from board
[ Do not populate

Update Symbol from Library...

Change Symbal...

Edit Symbaol...

Edit Library Symbaol...

Library link: BTD 10:R

’

Simulation Model... | OK I Cancel

i N7 Simulation Model X} HEFL (R) FRA 5 S50 T 94 .



| Simulation Model Editor % |
|

Model | Pin Assignments
" SPICE model from file (*ib, *.sub or *.ibs) |

Fle: | s '
B

Mac!el:l

* Built-in SPICE model

Device: |Resistor j

Type:  |Ideal LI

Potentiometer

Parameter .
Behavioral
Parameter I Value | Unit | Defa... | Type |
Resistance (1) 0 Float

[T Save parameter 'Resistance (r)' in Value field

OK Cancel

i

BCS #24it T i~ iH & Ay .

1. T=1el2
2. G=1e9
MEG = 1e6
4. K=1e3
5. m=1e-3
6. u=le-6
7. n=1le9
8. p=1le-12



9. f=1e-15

KA. #AERHEE (Ideal)
Z41. Resistance (r) HH{E

\

Parameter Value

50

|

KM, WEBhAZBHES (Potentiometer)
Z¥: Resistance (r) HPHAH

Wiper position (pos) A8 F {7 &
Parameters |C::rde |

Parameter | Value

| Unit ‘ Defa... ‘ Type I

I Unit I Defa... IT:.rpe I

Resistance (r)

Wiper position (pos)

KA. HE HFH (Behavioral)

Z¥: Expression for resistance (r) HPHFRIZE

Parameter l Value

0 String
0.5 Float

| Unit I Defa... l Type l

| Expression for resistance (r)

4.1.2 Inductor
A EFR:

L1
INDUCTOR

AYOY Y\,

0 String



IR BTk B S 24

| Simulation Model Editor

Madel | Pin

File:

fodel:

Assignments |

" SPICE model from file (*.lib, *.sub or *.ibs)

& Built-in SPICE model

| .
Device: Ilnduct::rr LI
Type: |I".-"Iutua| ;I
Parameter| Mutual
Behavioral

Parameter | Value I Unit | Defa... | Type I

Inductor 1 (1) String

Inductor 2 {12) String

Coupling coefficient (k) Float

[T Save primary parameterin Walue fizld

oK Cancel

i

HA, PAHHEK (Ideal)
Z#: Inductance (1) HE(H

Parameter | Value I Unit I Defa... I Type I
Inductance (1) H Float
M. HJE (Mutual)

Z%0: Inductor 1 (11) HIEKAE 1

Inductor 2 (12) HiJE&{H 2

Coupling coefficient (k) #i& &%



Parameter Value I Unit | Defa... I Type I

Inductor 1 (1) String
Inductor 2 (12) String
Coupling coefficient (k) Float

KA. HE X HJE (Behavioral)
Z¥1: Expression for inductance (1) HRFIAL

Parameter l Value I Unit ' Defa... I Type |
Expression for inductance ([) INDUCTOR H String

4.1.3 Capacitor
el Bl

C1
C
— |-

@M E E iR E R 5 S8
KM NP (Ideal) 5 HE X HEE (Behavioral) , H4H[E EAHAH.

4.2 Transmission line

TETOM B4 2 TLINE 4R 252 i
B A



=
TLINE

MR ENE R ERT 5S4

| Simulation Model Editor

Model | Pin Assignmentsl
" SPICE model from file (*.lib, *.sub or *.ibs)

File: |

Madel:l

|| | & Bushsn SPICE modal

| : il a :
Device: |Transmission Line

Type: |Characteristic impedance

Characteristic impedance

Parameter | Value | Unit | Defa... | Type |
Characteristic impedance [z 0 Float
Transmission delay (td) s Float

[T Save primary parameterin Value fisld
QK Cancel




BCS 1% 2 P AL 2R R B U 48 A4 EBE ST (Characteristic impedance) 5252 H
B (RLGC) PR EAY 2 547 5.

4.2.1 Characteristic impedance

{FFHFEFL ST (Characteristic impedance) S54£%i4ER] (Transmission delay)
RAEAL BT

Parameter | Value | Unit | Defa... | Type |
Characteristic impedance (z0) 0 Float
Transmission delay (td) 5 Float

4.2.2 RLGC

I (R B (L)« 1T (G B (O FRMNEOREAEAL 2 s
it

Parameter I Value | Unit I Defa... | Type I
Length (len) m Float
Resistance per length (r) . . 0fm .{l' Float
Inductance per length (I) H/m o Float
Conductance per length (g) . . 1402 r'n]. o . Float
Capacitance per length (c) - | F/m 0 Float

4.3 IBIS-symbol

IBIS A yu 3y TX CRMFom) AT RX G ) A a7
B b



L2
IBIS_DRIVER

L s 7 L
e e L U4
o = IBIS_DEVICE
i i
4.3.1 IBIS setting interface
RGN TE =2 T
Symbaol Properties - ] *
General |A|ternate Pin Assignments I
~ Fields
MName Value Show Show Name = H Align VAlign  Malic Bold _*
N — A W
Value 18IS DRIVER Conter  Center O
Footprint D D Center Center D D
Datasheet  https://ibis.org D D Center Center D D
Sim_MName D D Center Center D D
Sim_Library D D Center Center D D
Ibis_Pin D D Center Center D D ;l
4213 sl
- General - Attributes

Unit: |

[T Alterriate symbol (De Morgan)

Angle: IO

Mirror: INot mirrored

¥ Show pin numbers ¥ Show pin names

[ Exclude from simulation

[" Exclude from bill of materials
[™ Exclude from board
[ Do not populate

Update Symbol from Library...

Change Symbal...

Edit Symbaol...

Edit Library Symbaol...

Library link: Simulation SPICE:IBIS DRIVER

I Simulation Model... || OK I Cancel |
12 : : A

A5 M5 Simulation Model % Z$03t 17 4% %

4



| Simulation Mode! Editor X |

Model | Pin Assignments
! ¥ SPICE model from file (*.lib, *.sub or *.ibs)

File: | Ll
Model: I Ll

" Built-in SPICE model

| Devicez:l ;I
Type: | ;I |

Parameters | Code I

Parame... | Value | Unit | Defa... | Type |

[T Save primary parameterin Value fisld

OK | Cancel

i

£ Simulation Model Editor 711, A SPICE model from file # Built-in SPICE
model FFECBE KR . B 2 Mib, .sub Flibs 258 #3044 iz Y ibis HE A,
Ja & M CA 1) SPICE B ik Bk B & o

FEIX A M PR ibis BN . iy BIRR,  BEA SO B TR AT




* Browse Models

T H&Elege

£ Example

& WPSEH
W e

m=m » [] 50C_51v1_0-chen-Te-14ibs 2023/7/13 10110 1BS 37fs 117 KB
1T » [} s0C_51_v1_0-wl-origin-Libs 2023/7/13 10:10 1BS i 47 KB
B = »

L=l »

O =F *

- B »

T mEEE

T ABSEREHIE

=

—~ - _
() 7 % v =E ~ Example v ibs B | @i mes 2
mR v s =-ae
azmwe 2 =w-. fEHEE s Hih
@ OneDrive - Per [} 50C_51v1_0-0.1e-9-cut.ibs 2023/7/13 10:10 1BS 3 47 kB

SEEE(N): [SOC_51 v1_0-0.2--in+outibs

| [afiles ¢

RIS R, WA




Simulation Model Editor n

Model | Pin Assignmentsl
¥ SPICE model from file (*.lib, *.sub or *.ibs)

File: I lsers\d44257\Desktop\Examplelibs\50C 51 w1 0-0.2e-9-in+outibs Ll
Component: | Soc_die -

| Pin: | AK26 - EMAT |
Model: I lpddr3 dg dred0 ;l

i Built-in SPICE model

Device: [IBIS Model

Type: | PRES driver

Wi | e

Parameters | Code I
Parameter | Value | Unit | Defa... IT}rpe I .
Power supply (vcc) typ typ String il |
Parasitic pin resistance (rpin) typ typ String '
Parasitic pin inductance (lpin) typ tvp String ;I '

[T Save primary parameterin Value fisld [

OK | Cancel

i

ARSI IR R ibis BN, H A R REEBFAMN oM. . ERS
buffer &I R7],

FH ST -

« Component: JGiFHAFK, HEAEM ibis BB L.

o Pin: ERIAHR, B ibis AL

e Model: XJRIEIBAI AR, HIEAM ibis A HEET

o Type: buffer [{j28%!, RX i%#% Device, TX WM HEAC & B IS A HEAT 33— 25
Wit 5SS HICE.
4.3.2 Simulation setting

AT TX SR BIS, P B EL A T L ER G, PR T SRy
Gy



M ibis MR EEE ) S

Parameter | Value 1 Unit | Defa... l Type |
Power supply (vcc) typ typ String
Parasitic pin resistance (rpin) typ typ String
Parasitic pin inductance (/pin) typ typ String
Parasitic pin capacitance (cpin) typ typ String

ZH g
Power supply (vcc) FLYR, SO

Parasitic pin resistance (rpin) 3| JIZi A B FH, SO
Parasitic pin inductance (lpin) 3| 12584 B R, SO
Parasitic pin capacitance (cpin) 3| JIZi 4 A, SCAFREL

AR S0

« Type: TX CKHui) UMY

DC driver

Rectangular wave driver

PRES driver

PAM4 driver

B A iR

DC driver IER/ U
Rectangular wave driver %5 JE ) i)

PRBS driver DYBEHLELRR 7 511Ul
PAM4 driver G P Pk i 2 18 o 5l

e Parameters: TX R 5um) FUBIH B € XS5

Parameter | Value 1 Unit | Defa... l Type |
DC Value (dc) hi-Z hi-Z String
OMN time (ton) 5 Float

OFF time (toff) 5 Float



Delay (td) s Float
Number of cycles (n) Int
| Bitrate (f0) Hz Float

28

DC Value (dc)

ON time (ton)

OFF time (toff)
Delay (td)

Number of cycles (n)
Bitrate (f0)

Number of bits (n)
Rise time (risetime)
Fall time (falltime)
High voltage (vhigh)

Low voltage (vlow)

Fi ibis AR

g

HifES, HE, HsoE
JiU%, R, P ROE
Jiie, KIWrINFE], P RE
ISR [A], P BEE
Jis GEAA R, e
PLRRR, H P BE
AR, P e
ETtirrE], B

R IE], T RE
T, P BEOE
IR, H P BeE



=

= S50C_51_v1_0-0.2e-9-in +out.ibs X =k

M wmE =5

| I&t & & = = = 8 2 A R R 08 0 D 8 A DA 0 0 28 8 0 08 R i a0 A e 0 ek
I
| [IBIS Ver] g
[File name] SOC_51 vl @.ibs
[File Rev] 1.8
[Date] 16/@8/2817
[Source] File generated by SOC Co.,Ltd.
[Motes] RLC exctracted from Copper Pillar Bump to solder ball.

1-die,12.6mmx11.4mm, fcBGA-736

[Disclaimer]  THESE IBIS MODELS ARE PROVIDED "AS IS™ WITH NO WARRANTY AND
SOC IS NOT RESPONSIELE FOR ANY PROBLEMS THIS MODEL MAY
CAUSE TO THE CUSTOMERS. THESE MODELS ARE SUBIECT TO CHANGE
WITHOUT ANY MNOTICE.

[Copyright] Copyright 2816. SOC All rights reserved

I?* = = = = = T 0 TR DRI R0 DA T AT R0 DR I AT D80 I 0 D0 T R0 I R0 R R
| Component: SOC

I&& L L = - - EEEE L LR LS L EEEEEEEEE

[Component] Soc_die

[Manufacturer] SOC Die

[Package]

| typ min max

R_pkg 8.226 8.879664 8.4381

L_pkg 2.879%e-9 9.514e-1@ 5.283e-9

C_pkg 3.787e-13 1.191e-13 9.123e-13

|

[Pin] Signal name model name R_pin L_pin C_pin

AK26 EMA1 1lpddr3_dg_drv4@ B.30069 8.2e-9 le-14
AL25 EMA2 1pddr3_dg_input B8.38692 B.2e-9 le-14
128 AVDD12 AFE1 POWER 5.108e-82 4.314e-89 5.888e-13

T24 AVSS18 CST GND 5.100e-82 4.314e-89 5.000e-13

|

IH* k3 k3 - - - W R T D D D R DC D D D D8 DR DR D D8 RC D D D 8 D8 8 R R R 8RR

| Model lpddr3 dq drv48

I** & & = = = 3l el e e ol o o o R

I
[Model] 1pddr3_dg_drva8

| Model_type Output
Polarity Non-Inverting
Enable Actiwve-High
C_comp 1le-14 le-14 le-14
|
[Temperature Range]  25.080 @.125k -48.060
[Voltage Range] 1.260 1.148 1.320
|[C Comp Corner]
IC como pullub 8.174p B.1760 B.173p

1. Al 100% Unix {LF) UTF-8

4.4 SnP
a b



4.4.1 SnP setting interface
RGN TE =2 T

[

[

)

!




Symbel Properties

General |A|ternale Pin Assignments

~Fields
MName Value Show Show Name = H Align V Align | Malic  Bold =)
Peicarcs B0 P W o | o | W W
Value ~ D Center Center D D
Footprint D D Center Center D D
Datasheet D D Center Center D D
Sim.Device 5 D D Center Center D D —
Sim.Type S D D Center Center D D _I
, — = =1 = = |5
444 sl
- General Uit R . Update Symbol from Library... |
(s | j ™ Exclude from simulation
[T Alternate symbol (De Morgan) ™ Exclude from bill of materials Lo T |
[~ Exclude from board Edit Symbol... |
Angle: I0 j [~ Do not populate
Mirror: |Not mirrored j Eige o |I
I~ Show pin numbers [~ Show pin names Edit Library Symbol. |

Library link: BTD I10:5np

Simulation Maodel... | OK I Cancel | |

v —A
& N5 Change Snp Xf S 347 %tk .
5 Pa-rameter Importing i - - X
Fle |Bus |
File: I Browse
~ Port Location
12 115 118 113 87
3j4 2|5 27 24 1 |6
5|6 37 3l6 5|7 2| |5
7|8 4|8 45 6|8 34
Part Spacing: IG Selected: ILeft j IShow j Select All Unselect All*
No. Designation Side Visible Custom Designation
Apply oK Cancel




i Browse MR S fE AR HEAT L F%

S Parameter Importing 4
File | Bus |
File: | ChUsers\d4257\Desktop\Example\U-120T.54P Browse
I ~Port Location
12 15 18 13 87
3j4 2|5 2|7 204 1 |6
5|6 37 3l6 5|7 2| |5 .
7|8 48 45 6|8 34 f
1
Part Spacing: |1 vl Selected: |I_eﬁ: j IShow j Select All Unselect All*
No. Designation Side Visible Custom Designation
1 port 1 Left Show
2 port_2 Right Show
3 port_3 Left Show
4 port 4 Right Show
Apply | oK | Cancel |
i

BRI A PRI A S SN E M T 9%, #XITAE Port Location L2t | 5

FRERAMIRERL, H P el LEEAE, QR A

-Port Location

12
3j4
516
7|8

15
2l6
37
43

1|8
27
3l6
45

13
2l4
5[7
6l8

87

1 I6
2| |s

34




Snps

Calsersnau25DesktophExampledU=-120T.S4F

B HAAR AL B AL S, RSt S SR T A Shit T e, S AT UE
i Side 47 1] B AAZEL

MNo. Designation Side Visible Custom Designation
1 port_1 Left Show
2 port_2 Left Show
3 port 3 Left Show
4 port 4 Left Show



xF T AL

it Visible >k,
No.

1

2

3

4

SnpZ

Chlsershab28ADeskiopsExamplen - 120T.54F

Designation

port_1
part 2
port_3
port 4

Left
Right
Left
Right

Side

Hide
Hide
Hide
Hide

BRZN S, FEUFENTAIIATE
SR JiR ] o S g 5 A P

Visible

FRAE S, B2 P T LLIE

Custom Designation



Snps

CAUserssaalas MDesktophExamplesd-120T.54F

ePort Spacing: R4S S S EMIAEAEE, 7 LLEN Port Spacing
KT
Port Spacing: |1 ~r|
MNo. 2
3

«Custom Designation: K55 S ZEOCF N EEX AN IR € LT %R, b
70 JEH K B BRSO e AR, RSB RORK, BE AR E RN,
FH J 5] LAZE Custom Designation 4b5E S &2 R

Custom Designation



4.4.2 BUS
WAL T R ThRE (BUS) , &+ BUS, HILUN N 4w%E A

S Parameter Importing *

File Bus |

Apply oK Cancel

4.4.3 S-parameter post-processing
X S ZHOCHE, BATICIRME T 2 M T RE AT S5 AL BE
A Tools T H A1) S Parameter gadget Y63, 74 H T % .

B O B 9 & P w| o
Symbol Update Symbaols Edit Symbol Edit Symbol  Annotate BTDWave Simulate Generatg S Parameter]
Editor from Library... Fields.. Library Links.. Schematic.. Ibis gadget...

Tools




S Parameter padget... x|

—Select a function-

{+ SPICE Metlist Conversion
™ S-Parameter Smoothing
" S-Parameter Concatenation

" ZI¥YQCR Conversion

OK

4.4.3.1 SPICE Netlist Conversion

SPICE Netlist Conversion I ] LL¥t.snp 28R S SHOCH#:4k Ny RLC HLER
20 R R 5 30T HL S X R S0 mod

SPICE Metlist Conversion pd
Topology: |Series = Mumpoles: |5 ij

5P Input File: I' Open |
RLC Output File: Itr‘np Run

sl Open HR¥E SCIFERARIE R B S 2800, JFAE RLC Output File £
NG tHomod SCAFIARR, il Run JHRHHL, 45 R it 742 workspace S 1
SR N TAR A

ERLE =€
Topology: FLEIHINEH, FRALH IS FFERPIFP L5

Topology: |Series "|

Series

SP Input File:

sNumpoles: [, wJiE# 5~99 (%%, BN 5.



Mumpoles: |5 i

FEAS R B S 2 B 18] R S Netlist_RLC.sp

View >
File Name: | DABTD-Abs\Netlist RLC.sp Open I

*Generated from BTD-RF for BTDSIM, 2023-07-27 15:27:20
*simulator lang=spice

portl P1 0 port=1 z0=50
port2 P2 0 port=2 z0=50

Scap pl p2 0 fgmodel=sfgmodel numpoles=5
+topology=series

+sp2rlc=yes rlc_outfile="C0201X5R104MBRINTA.mod"

MODEL sfgmodel SP N=2 SPACING=POI VALTYPE=CARTESIAN
+DATAFILE="C0201 X5R104MBRINTAS2P"

END

B8 J& BTD-Sim X% AR AT I AR B s A &5 R .




.SUBCKT circuit portl port2
R1 portl 1 7.779e-83

L2 1 2 9.080e+00
R3 2 3 1.215e+82
L4 2 3 2.464e-18
RS 3 4 8.678e-82
Lé 3 4 3.881e-11
R7 4 5 8.35%e-82
L8 4 5 1.224e-11
RS9 5 port2 1.884e+82

€18 5 port2 7.469e-08
.ENDS circuit

B RN BRI T H S

min_error: 0.013849

best try: 93

RLC fitting accomplished

==== Normal mode enabled ===+=

Circuit equation:16-voltage nodes, S-current branches, 25-cki-elements

Circuit element:
cccs 2
nport 1
port 2
voes 16
vovs 2
vsource 2
total 25

-------- SIMULATION is completed successfully --------
wall-clock time begins @: Thu Jul 27 15:27:20 2023
wall-clock time stops @ Thu Jul 27 15:27:24 2023
Total CPU time(s): 0.281000

Total Wall time(s): 3.299279




4.4.3.2 S-Parameter Smoothing

S-Parameter Smoothing $2 it S S K4 -T-1E ThRE

S-Parameter Smoothing *
Topology: ISeries j Numpales: m

Window: |

High Freq: l Low Freq; |

$P Input File: I;\workspace\2023-0?-2m4_40_54 prj\C0201X5R104MBR3NTA.S2P Open |
SP QOutput File: J s CO20TXSRI04MBRINTA Run

7] _EATIF SO 95 N SO A R
CINEE S48
«Topology: HiFgihIhEiHy, TRALAECS HECMANEEH .

Topology: |Series = |

Series

SP Input File: |Parallel

eNumpoles: %, mlik#E 5~99 HE%L, ERIAN 5.

s

Mumpoles: |5 i

Window: |

High Freq: | Low Freq:
eWindow: @& %L, WA EEH, 8 A N BCR R AT P53
NN 5.

High Freq: Z 5T SRR, BRI S ZHECCIF I HR K.
sLow Freq: Z5-FiFitEN&RINZE, BRIV S SHOCCF AR



[ S A B [E] X % S 1 Netlist_Smooth.sp

Wiew

File Mame: | DABTD-Abs\Netlist Smooth.sp

Open I

*Generated from BTD-RF for BTDSIM, 2023-07-27 15:37:50
*simulator lang=spice

portl P1 0 port=1 z0=50
port2 P2 0 port=2 z0=50

Scap pl p2 0 fgmodel=sfgmodel numpoles=5
+topology=series

+sp2smsp=yes smsp_outfile="C0201X5R104MBRINTA"

MODEL sfgmodel SP N=2 SPACING=POI VALTYPE=CARTESIAN
+DATAFILE="C0201 X5R104MBRINTAS2P"

END

BJa PIREE RATLE, 2Lt oAb Bnr, e )s.



4.4.3.3 S-Parameter Concatenation

S-Parameter Concatenation #&fit S ¥t hGe. H /A4t Concat and Z
Conversion. Concat 55 Z Conversion &I ik B FEE I IHEEIE S NAH N
1, A5 Run #2481 %0 H AL R JE S

S-Parameter Concatenation *

Concat And Z Conversion l Concat} Z Conversion l

Topology: |Series | MNumpoles: |5 _%l

SP Source File: | Open

Z Input File: | Open

Ll

SP Input File: ‘ Open

SP Output File: |tr'r1p Run

Concat #2EH S SE U B84, Z Conversion #141t Z X S S8k,
Concat and Z Conversion NRIH N ILRERIS N, N T Ex, B Concatand Z
Conversion 514,

CIRGES1€



eTopology: FEIIGINEEN, FRALA IR S FHEEP L.

Topology: |Series "|

Series

SP Input File:

eNumpoles: [i#, A&+ 5~99 1J#8%, BN 5.

MNumpoles: |5 _j;]

*Z Input File: A Z ZH[).CSV ERAF, BAFRSEHET Z 250N S 23
LA, DAME e St

oS Input File: FAFfFHHEN S LM, BAPKSITA S ZHCH SRS £
VOB N2 S ZHOCH .

PR E PR



Wiew

File Name: |CABTD-Abs\Netlist Concat Z25p.sp

*Generated from BTD-RF for BTDSIM, 2023-07-27 16:10:59
*simulator lang=spice

portl P1 0 port=1 z0=50
port?2 P2 0 port=2 z0=50

Scap pl1 p2 0 fgmodel=sfgmodel numpoles=5
+topology=parallel

+concatsp=yes z2sp=yes sp_infile="C0201X5R104MBR3INTA.52P"
sp_outfile="c_C0201X5R104M6R3NTA" z infile="Z.CSV"

MODEL sfgmodel SP N=2 SPACING=POI VALTYPE=CARTESIAN
+DATAFILE="C0201X5R104MBER3NTAS2P"

END]

PrHZHT A 1 BB L L.

File Edit View Tools State Window Help
R eEEE [ERCCNC N N ®@ BED®

eeeeee

M EZITS, eI S ZHOM, e M S S8, SEOPHER 4

WS RO



4.4.3.4 7YQCR Conversion

ZYQCR Conversion #2fit S ¥ Mt ZYQCR 5B ERINRE . 1™ n] /) 3k 75 B i 4
IZERRIIE SN S SHOUH:, A Run 124050 #3510 & S 8080E .

ZYQCR Conversion >

Topology: ISeries j Mumpoles: 5 _J::j

CE % [EsE [Te [

SP Input File: ‘C:\Users\MZE?\Deskﬁop‘v.,Example\CDED1X5R1 04MBRINTASZP

¥ Output File: ]tmp Run

CINEE 218
eTopology: FEIIGINEEN, FRALA IS FHEEP ML .

Topology:  |Series '|

Series

SP Input File: |Parallel

eNumpoles: Fi#, 7k 5~99 %L, il N 5.

+

Mumpoles: |5 =3

oZ: ZHFAREITZ.

oY: REHALNTNY.

ESR : & 5 H WO R B HLFH ESR.
oC: MM NEE C.

*Q: REHEINMFEAT Q.

PR R R .



Wiew

File Mame:

DABTD-Abs\Metlist Sp2X.sp

Open |

END

portl P1 0 port=1 z0=50
port?2 P2 0 port=2 z0=50

Scap pl1 p2 0 fgmodel=sfgmodel numpoles=5
+topology=series
+sp2x=ZYRCQ x_outfile="tmp"

*Generated from BTD-RF for BTDSIM, 2023-07-27 16:21:19
*simulator lang=spice

MODEL sfgmodel SP N=2 SPACING=POI VALTYPE=CARTESIAN
+DATAFILE="C0201X5R104MBR3INTAS2P"

y
MR Zy Y. Qv Cv R XU
= — I3 x
© 14.01.22.483 prj x + -
[OF - 35 T B - =&5~
> v A T5« B > 44257 > xschematic > 2023-07-07 > 14.01_.22.483 prj - e} TE 14 01 22483 prj 8% p
£y T =2 I EE =1 Foh
> sixian - A D C0201X5R104MGR3NTA.52P 2023/7/4 10:56 S2p s 26 KB
[] Netlist Sp2X.sp 2023/7/7 14:01 SPIzf% 1KB
o » ] test C.CSV 2023/7/7 14:01 Xs TfER 7 KB
IR » ] test Q.c5V 2023/7/7 14:01 XLS Tfek 6 KB
g o » test R.CSV 2023/7/7 14:01 Xis TER 7 KB
NEs » | test Y.CSV 2023/7/7 14:01 XS T9E: 7KB
05 » ] test Z.CSV 2023/7/7 14:01 XS I 10 KB
[ A »

“ Example
“ 14 38 36380
" netlist file

“ BTDIO




4.5 Subcircuit model and spice macro model

BCS $2fit 1 7 HLER SUAF A spice 7 SR A I KA TIRE, ROV THUER AT spice 7%
B 1 T A RSN XA, BT BLUX B A7 LB A B BEAT 4

arE b

XCH1
Channel

ey 32E N G B 51



Symbol Properties - a x

General |A|ternale Pin Assignments I

rFields
MName Value Show Show Mame  H Align V Align ltalic  Bold
T e — T N
Value Channel Left Center D
Footprint D D Center Center D D
Datasheet D D Center Center D D
Sim.Device SUBCKT O O Center Center |1 [
Sim.Type XCH D D Center Center D D
4 I
~General plilissis ) ) Update Symbol from Library... |
(s | LI [™ Exclude from simulation
[T Alterriate symbol (De Morgan) [~ Exclude from bill of materials fmge symibat |
™ Exclude from board Edit Symboal... |
Angle: IO LI [T Do not populate
Mirror: |Not mirrored LI
Edit Library Symbaol... |
™ Show pin numbers [~ Show pin names

Library link: BTD I0:Channel | Simulation Madel... || OK I Cancel |/
e 7]

st Simulation Model J5 1% ff SO/ B AR IERE T LS 2R .mod SCA,  FAF 2 EL
A E B IEE F K 4 FR Component.

SubCircuit Impaorting >
File: |C:\User5\4425?\xschema Browse
Component: !circuit j

Apply | OK | Cancel |

A
TN FLEE SCAE IR BB RE X R HL ) A 2 B s




S circuit —c)

XCH1
Channel

4.6 Voltage source and current source

BCS #2 At 7 MSEE M s /R . AR PL R B SR, AL i A
SEOLAIR, B AROEMSERIANF LAAN, A FIRD SR s/ B R 0 i BT 22— 2R
(F1, BrBLX B — DL RIS IEAT A 4

4.6.1DC
BCS &Mt 7 A L B i Ik /AR . T B B i, RS
el B ps:



Ak

X3 4T -4 8 410 5 A 55 R 1 Simulation Model 13 E 240
Simulation Model Editor

Model | Pin Assignmentsl
" SPICE model from file (*.lib, *.sub or *.ibs)

Fle: | L]
=

Mac!e!:l

* Built-in SPICE model

Device: I‘I.-’::.Ita ge Source LI

Type: [0l

Parameters | Code I

Parameter I‘I.I"alue | Unit | Defa... | Type |
DC value (dc) 1 W 0 Float

= AC
AC magnitude (ac) Y 0 Float
AC phélse (ph) . E 0 | Float

[T Sawve parameter 'DC value (dc)" in Value field

OK Cancel

i

CINGE 2 A8
eDCvalue (dc) : HIRH/EH.



4.6.2 AC (Sine)
BCS $iefit 1 S A2 it L s / P AL o
e E s

V2
VSIN
dc=0 ampl=1 f=1k ac=1

Al E7 N E 24



Simulation Model Editor

Model | Pin Assignments
" SPICE model from file (*.lib, *.sub or *.ibs)

File: |

Mac!e!:l

* Built-in SPICE model

Device: I‘I.-’::.Ita ge Source

Type: |Sine

Parameters | Code I

Parameter | Value | Unit | Defa... IT}rpe I
DC offset (dc) 0 W Foat |[*
Amplitude (ampl) 1 W Float
Frequency (f) 1k Hz 1/tstop  Float
Delay (td) 0 s 0 Float
Damping factor (theta) 0 1fs 0 Float
Phase (nhasel 0 ) 0 Float LI

[T Save primary parameterin Value fisld
OK | Cancel

CIRGE=AE

+DC offset (dc) : HifmEH/E.
eAmplitude (ampl) : [HZ.
eFrequency (f) : A%,

eDelay (td) : MI[E 0 FFUAMIZERT .
eDamping factor (theta) : BH/E R%{.
ePhase (phase) : #f7.



4.6.3 Pulse

4.6.4 Exponential

4.6.5 Piecewise linear
4.6.7 White noise

4.6.8 Pink noise (1/f)
4.6.9 Burst noise

4.6.10 Random uniform
4.6.11 Random normal
4.6.12 Random exponential

4.6.13 Behavioral

5 Simulation commands & Eye probe

5.1 Simulation commands

BCS 4 T R0 P AL 60 20 LS 3 BB 0 BE S A PR BT i 2
i RTEAT O I 7645 Add symbol H5TFh ZE D7 KL fr 4 -

5.1.1 TranSim
TranSim 2 H4LBEAT B IR

T bR

transient
simulation| TR1

GTEADIR LS T



| Tran Simulation Settings

- Device Value:

ST |0 000000 ﬁ =
Stop: | 10.000000 ﬁ n v
Step:  |1.000000 ill a B
Apply OK | Cancel |
e
AT
4 Wik

Start g s [A]
Stop {5 1-H[A]
Step DK

5.1.2 AcSim

AcSim FEHL/ME S I T IIHE -

T bR

ac simulation

XUk £ T 1 4 571

AC1



AC Simulation Settings X |

—Main
Type: - MNum of Points: |50 j |
|
Start: |16 |
Stop: | 106G
Apply OK Cancel
A
CINE S A8
S ik
Start ) LA 4R A0
Stop {1 B EAZR
Type KA, 49~ Linear 5k Decade

Number of Point 7F Start 5 Stop HIAZRIE F N RAFE R AL
5.1.3 DcSim

DcSim $2 it BT DI E «

TeA B

dc simulation DC1

GTEADIR LS T



DC Simulation Settings

Start  [0.000000 ﬂ -] v
Stop: | 100.000000 j i [T
Step: | 1.000000 j =
Apply | OK Cancel
2

TS

S8 ik

Start JCURTE

Stop A IHMH

Step Pk

5.1.4 ChannelSim

ChannelSim $24ti83E 15 HI)AE .

T bR

ChannelSim

XUk AT i 4 57 T

Chld



Channel Simulation Settings *

—Choose Analysis Mode:

& Bit by Bit it 5 Clitodel  CliMode?
" Statistical '
,—Dption:
[T AMI Disable (simulate without ami)
[~ MER: IG (multi edges method)
[~ Tolerance of BER: iE.DDDDDD i‘I |i~' j

[” Load Edge Response

[T SCI Format IE

[T Tran Init 100 =
v T-Resolution |128 _i?
V¥ V-Resolution 256 =
[T Contour list IIE-?E 1e-11 1e-10
v AMI impluse
[T TX litter
[T RX litter
: : ] e
¥ Max Time Step: |1.DL'I = = |p |
¥ Probability Tolerance 1.000000 = |u vl
[ MNumber of Time Points per Ul: 32 _J

oK | Cancel |

Y.

B34t Bit by Bit GEA7i15) B Statistical (Fiit) 35 7 20k 2kt s2 )
EN I

CINGE €

Number of Bits &7 115 P &I R IR EL

Mode 1 A TH SRR P R e N A R
Mode 2 AL R RN R B AL

AMI Disable  BEAIZIEIUE, BAFAED FI A28 AMI S 3E47 1)
iy, PiRERNE TR EER S KT EIR



24
MER

Tolerance of
BER

Load Edge
Response

T-Resolution
V-Resolution
TX Jitter

RX Jitter

Max Time Step

Probability
Tolerance

AMI impulse
Contour list
SCI Format

Tran Init

5.1.5 SpSim

it

ZINWHEL. R R LUERCE T B 2 iRk, =
0, BB, R, (EOREEEASE, AR TR R
XEFRE, ANV .

PaR LB P

#2558 WA A A SR EE N AT T, A
R AMI ZEPEREZ 7 30, XN el iz T, A
SxAf b — YOS I i N G 2 R E TR, TR TR
FR) S K

T o> #p

V By HER

IO\ TX 385

I\ RX ¥ $L3))

SN CIPIZIS

MERZE

PIRAER G, Fth RGBT RN, 5 LA A AT e . o
G EAdh P TIES

SRS, RE/MUEIM . BN 9, WERIARS
=, ERiBd.

XHEE AT SO A, DI RS AR NE S A IR
e UNILE(E/R

SpSim 2t S ZH i BE Ik,

arE b

5.1.6 Others

BCS it 6t ¥ Fahfm N Har & HIZhAE, 3.1.4.2 Add text o rgind, phibmgid.

5.2 Eye probe
B



N¢ \){’;x
\-|<L/ e e ﬁlN;L Eye_Praobe_Diff1

WARAS 5 R BAE A FH G142 5 Add symbol 3% 150 iz £ HR ] /22 7 IR R 5F
JECE AR AL .

v =v ] - 5]~

u2 SnpT
IBIS_DRIVER

IBIS_DEVICE

E@%@@EE‘%-*% b

Ubrary  Footprint Description  Keywords

X 1701800 ¥ 93,9800 1701800 dy 93.9800 dist 194.4054 grid 12700 mm o Selectitem(s)

6 BTD-Wave oscilloscope

AT EE A48 BCS WE K BTD-Wave BERoRas, I 8 M7 2207 5045 A WL e
1, AR Bttt AT Jm A B

6.1 Open

BTD-Wave 7E£i B&5 R B30T HF, FH P IRA] £ Tools LB A~ ¥) BTDWave
T TF- 24T TR P28



W

BTDWave Si

6.1.1 Open files

BCS W B R KT I S S0 4.SnP, BTD-Sim 45 54 S {.out, F/7 7T
PArids File THAZ T Open &5, 4% MERARST T AH R SCAT



—
ETDWave

Date Modified

File name:

Files of type: A1l Files (%)




A F 7] Console =4 &ox 2 BT ITIIE B .

C: Uzers/ 44257 Tasktop/Example/mewcfz (1) out parsed zucceszfully

C:Alzers 44757 MesktopExampl & STOZD iWHE. S2F parsed sucoessfully

Data Base {731 XA M BAG 5, i BV Al BonfE SR i .



Data Baze

Mame Val./Pts

T2 AR, w]LAE Manage DB #§7] 46 75 B R (1 3L A



COZ01XER4 7EME"" =Zp

6.2 Display and measurement

6.2.1 Display
BTD-Wave AJ LLZER I DL R OT U R R, W iME s, HEtk,
[ =

Ctrl+l
Ctrl+

ose  Ctrl+3

]
=
4




6.2.1.1 XY-Plot

FE T EAS N7 RO A R B R SR A A 4% 4

FEIL S — R XY 2445

6.2.1.2 Bar view

i RFIEE.




6.2.1.3 Smith chart

= v . wTE Y S ZHCCF.SnP 1 Smith E&.

6.2.2 Measurement

Marker AL 4T
Horizontal Buler AlLt+H
Vertical Ruler AL+
Buler ALt+E
Horizontal Trace Al t+5hi ft+H
Vertical Trace Al t+Sha fE+Y
Text Armotation ALt+h

Timelomain Measuwrements A1t+T

Cleaar Measure Curzors

HHE WNEIREME, XEAERE.



6.3 Eye diagram
FH P AT DAde A i B Y B ek A B T TSI R

Auto Eye Diagram

Eye Diagram

TimeDomain Measurements

i% 1 Auto Eye Diagram 44 I8 3805 T2 5 A0 9 IR B R

—_— = = —— =SS S ——

6.3.1 Measurement and mask

1% eye width and height ZEIT, FAFRF AR H R L0 AR 56 ATHR &



HFF eye jitter LT, (ESHRHIHS 75 B EE S IR E AR, AR H
XL IR RN o

¥ Eye Mask 1£7, S8 A5 5 IR RO A s A58, SRR AE 2R s 57 i 1
0 L FRIABARL o




£ eye contour 1, B[ W] | H AR B N R R B

Eye Contour =" O x |

H 3 ' 3 :
t 1 t t 1 i 1 t
2. 5«10 Swlll 7. 510 10 1. 25«10 L. Sel0 L. 75«10 2e10

=

1% eye dialog e Iil, B[R] G HR BN R )Z 4.



4 BTDWave: Eye Diagram »

TOffzet: (SRS

TFeriod: [Ee=10

Hum of UIL: 1
Dizable

%,
Close

6.3.2 Other graphics

WEFE Jitter PDF 35350, SEONAA B Al Ak bz, RIWT 7 %k AR BR T #HshBE 71—
AR TR A AR (AR 5 L R SR AL 26

[] jitter PDF:y = 0.3

fel

26107

+ + t + } + + t
1] 2. 5«10 5«10 7. 5«10 10 1. 25«10 1. 5«10 1. 75x10 210

e Bathtub JET0, SRR GEHAR AR, BV ATIZ o3 HO0h R AR AR R (KR 6RL H £k o



0.4
ETDWave — O x
0. 341 -8 ) l,—]
8 [ogl ]
0. 24
0. 1

3 i H . 3
t 1 1 i t t t t
1] 2. 5«10 Swl0 7. 510 10 1.25¢10 1. Sxl0 1. 75«10 2«10

%% BER Contour £, BI7] <R KX BER 256 & .

Ber Contour : ber = 1e-12 — O =

t t 1 t t t t 1 t
1] 2. 510 Sx10 7.1l 10 1. 2510 1. 510 1. Tox10 210

i% ¥ BER Diagram &1, B ] 27 AR E0T ) BER 347 B



BER Diagram

+ t + + + + + +
0 2 510 Sxill 7Gxl 10 1. 2510 1. 5x100 1. 7510

%% 3D Diagram &1, EPr] i R~AHRP 3D HRE.

‘IM m\‘
)NJ‘EM‘.‘;ML

I i ! /
iéi 7 
t'ﬂ

4
t
2100

Appendix: Simulation Command Syntax
* I ST
D MESHUE T ac %

.ac frequencysweep < analysisName=value >



ZH ik

frequencysweep AR . — A% 20 LIN npts|OCT npts|DEC npts
start_value end_value 3 7/~7E [start_value, end_value] 5% Ji
W, Pl linear, octave 5% decade 1= KA npts H5 5.

analysisName c e o ATLVH T RE

2) HifHidc Bk

.DC source_namel [START=]start_value [STOP=]end_value [STEP=]step_value
[MONTE=value]

ZH iR
source_namel PLRZ—: o M7 LR YH A4 FRe AL AL YR 44 ke TEMP

« .PARAM B %
[START=]start_value #4H{E
[STOP=]end_value % 5{H
[STEP=]step_value
[MONTE=value] SR RISIA IR

3) BEASrHT.tran 1Bk

. tran < tstep=value > tstop=value < tstart=value outputstart=value maxstep=value
minstep=value uic=0|1 noiseSeed=value noiseFmax=value noiseScale=value
noiseFmin=value noiseTmin=value noiseUpdateMethod=value noiseFilter=value
noiseRuns=value parasiticMode=value discreteTimeStepMode=value
discreteTimeStepRatio=value discreteOversteppingParam=value reltol=value
vntol=value abstol=value chgtol=value maxiter=value maxiter_dc=value
newtonsolvemethod=value gmin=value dcmethod=value method=value cmin=value
convergenceLevel=value analysisName=value >

ZH A

tstep INNEIFZIS

tstop 2 R ]

tstart fasy=y: L]

outputstart a0 H S AR B (1]

maxstep A BT N 7S

minstep B NP K. BUAE 1e-15
uic 7& 8 BTDSim i F.ic 15 %]) F1 4 & i)

T R SRAIR B S A, A



2

noiseSeed

noiseFmax

noiseFilter

noiseRuns
parasiticMode
discreteTimeStepMode
discreteTimeStepRatio
discreteOversteppingParam
reltol

vntol

abstol

chgtol

maxiter

maxiter_dc

newtonsolvemethod
gmin

dcmethod

Method

=euler|trap|traponly|gear|gear2|gearZonly

cmin

Errpreset=liberal|moderate|conservative

convergenceLevel

analysisName

3%

WIS DC #1E 5

o A5 T 75 BE A LIRS

SN b

et i o 9 7 ¥

Mk P B AT AR

AR

I i) 25 2 O =

I ] 0 B i b 2

[ 25 B9 OBk 7 2 4

TR S SIORE

F R AL SIORE

4 PSSO

¥ B 45 HSPICE H 25 1) 46 Xof FHAH %of
HLfAf 5 22

R WA S . BUAME 10
DC e RATUER RS BRIME
100

R TS AWAREA

B/ N S

DC WSk 77k

R T B AS b 5k

B/ NEEHL R

Wi E . o liberal: JUTE PN BBAR D
R wRE, HluRzE (BF trtol)
GNP 6 IR S N 27 1=
) o {1 liberal 7] DLl 25 PR
K FE R m U PE BE e moderate: A
8%, o conservative:
reltol FEMIK— N EEL, IF¥ maxstep
[ PR % B N tstop/100 (fCEERIN
fd tstop/50) . ] ] param ] #1X
MA

WSk E 77
tran TS AR, AT UAH T g4



Hr

4) WaFEE T noise 157k

.noise output < inputsource > frequencysweep < analysisName=value >

ZH A
output FET R B R RS Y U

inputsource Y e 7 A N RSV R ST B R Y 44 BT FR IR 44

frequencysweep AR FIFEA . — Bk LIN npts|OCT npts|DEC npts
start_value end_value F7~7E [start_value, end_value] 5% Ji5
W, LA linear, octave 5% decade 1= KAE npts FI5 5.

analysisName  noise T4 RAFR. AT LA F /G420 4T

5) LAE&5r#T.op Bk

.OP [timel] [time2] ...

8RR

timel TTEAEBEZAS M1 HAME] time=timel HJBEZA TAE &

time2 TTEAEBEAS M HAME] time=time2 HJBEZA TAE &
HE ] s 51 3R

GBI 5 BT

1. hbpss: T EWFHTE (harmonic balance) (K] MAVERAZS MM (B4
), AN

Usage: .hbpss nharm=value < tperiod=value frequency=value tstab=value
tstabNcycle=value uic=0]|1 init=value maxorder=value osr=value outputtype=value
harmonicbalance=value readns=value convergenceLevel=value
pssNormBased]acobianBypass=value pssJacobianBypassNorm=value
pssFirstNewtonBypass=value turbo=value savetstab=0|1 printic=0|1
analysisName=value restart=value >

23 iipay



ZH
nharm
tperiod
frequency
tstab

tstabNcycle
uic

init

maxorder

osr

outputtype
harmonicbalance

readns
convergencelLevel
pssNormBased]acobianBypass
pssjacobianBypassNorm
pssFirstNewtonBypass
turbo

savetstab

printic

analysisName

i

TR R

beat J& 3. FrA SRR e/ A 15

2 nPIES

FASATE RS 2 i 0 25 07 FL 1) BRIAME: 10
(EE e VR ]

7548 BTDSim 1 FH.ic 18]t 48 & B i Rk
ﬁﬁmﬁ%%%#,ﬁﬁ%@%Dcﬁﬁﬁ

B HH SR

(AL GREDSE B

T8 78 A& 1R IR 25 0 B 45 R ORAF AL 05 o H SR
e TG IR ZOIRERAE B

hbpss 7 Hr4i RAFR, FTLAVH T a8t

1. hboscpss: #R¥ZasE H HB (B NFIEE) , iBEWM T

Usage: .hboscpss output frequency=value nharm=value < tstab=value uic=0|1
init=value osr=value phaseConstraintMethod=value readsoln=value
writesoln=value readns=value convergenceLevel=value
pssNormBased]JacobianBypass=value pssJacobianBypassNorm=value
pssFirstNewtonBypass=value turbo=value savetstab=0|1 printic=0|1
analysisName=value restart=value >

5%
output
frequency

nharm

g

SR
R



ZH i

tstab JE A RS A T Bl A R A5 A TR] . BRIAE: 10
£ IX Bl Y5 & 41

uic F& A # BTDSim 15 FH.ic 155 18 & 15 i R oK
THERIUERRS 254, TASRPI4E DC #RAE &

init

oSsr

phaseConstraintMethod

readsoln

writesoln

readns (Rl GRS AR Cs
convergenceLevel

pssNormBased]JacobianBypass
pssJacobianBypassNorm

pssFirstNewtonBypass

turbo

savetstab T 58 & 17 R S 70 W 45 R DR A7 05 Uyt SR
printic T TR i ZORAS TR AR B SR

analysisName hboscpss 7T R A4FR, AT UL T 58250t

1. hbpnoise &R

Usage: .hbpnoise output < inputsource > frequencysweep largeSignalName=value <
sweeptype=value relharmnum=value refsideband=value stimuli=value
readns=value convergenceLevel=value pssNormBased]acobianBypass=value
pssJacobianBypassNorm=value pssFirstNewtonBypass=value turbo=value
savetstab=0|1 printic=0|1 analysisName=value restart=value >

or .hbpnoise output < inputsource > frequencysweep frequency=value nharm=value
< sweeptype=value relharmnum=value refsideband=value tstab=value
tstabNcycle=value uic=0|1 init=value solver=value maxorder=value osr=value
readsoln=value writesoln=value stimuli=value readns=value
convergencelLevel=value pssNormBased]JacobianBypass=value
pssJacobianBypassNorm=value pssFirstNewtonBypass=value turbo=value
savetstab=0|1 printic=0|1 analysisName=value restart=value >

2 g
output
inputsource



2

frequencysweep

largeSignalName

sweeptype

relharmnum

refsideband

stimuli

convergenceLevel
pssNormBased]acobianBypass
pssjacobianBypassNorm
pssFirstNewtonBypass

turbo

savetstab

printic

analysisName

restart

frequency
nharm

tstab

tstabNcycle
uic

init
solver
maxorder
osr
readsoln
writesoln

iR

AR, — A% 20 LIN npts|OCT npts|DEC
npts start_value end_value 3 /~7E [start_value,
end_value] iR JEH A, LA linear, octave 5§
decade #HCKAE npts A i,

KIG T T PR IRFF 44 FR

P 7T A A 250 ) A2 i N R 44850 0 28 3 2 A XS A
%IF sweeptype=relative, XRS5 KW H
FETT B N2 25 W P a0 P R A, R S il
7 AE O R 1 7

T T A 75 R 5 25 o A 5 R ORATAE 07 Ho A H SO
W e LIRS TRAT B SO

hbpnoise 7 #r &5 AR, AU T G200
HFIET: o BRI BN yes LA KIF AR E 8T
JE BN R AR I R o L TV B 9 no DB E A FH K
H BT — N9 AR T aa g5

2RI

R

JE AR AS 73 Al iR A 7 ELNF[A] . BRIAE: 10
15 X 25 401

Je 3 Afi BTDSim A H.ic ¥4 "P48 2 1717 5 i R
TGRS AT, MIAZ 45 DC #H:AF &



ZH ik
readns AL EHIGET BRSO

1. hbpac &I

Usage: .hbpac frequencysweep frequency=value nharm=value < sweeptype=value
relharmnum=value freqaxis=value tstab=value tstabNcycle=value uic=0]|1
init=value solver=value maxorder=value osr=value readsoln=value writesoln=value
stimuli=value readns=value convergenceLevel=value
pssNormBased]JacobianBypass=value pssJacobianBypassNorm=value
pssFirstNewtonBypass=value turbo=value savetstab=0|1 printic=0|1
analysisName=value restart=value >

or .hbpac frequencysweep largeSignalName=value < sweeptype=value
relharmnum=value freqaxis=value stimuli=value readns=value
convergencelLevel=value pssNormBased]JacobianBypass=value
pssjacobianBypassNorm=value pssFirstNewtonBypass=value turbo=value
savetstab=0|1 printic=0|1 analysisName=value restart=value >

28 ik
frequencysweep B, — k% 38 LIN npts|OCT npts|DEC

npts start_value end_value F/~7E [start_value,
end_value] R VL Y, DA linear, octave I,
decade BiXCKAF npts M f o

frequency FERE AR

nharm T E R

sweeptype i 7~ T 285 ] 2 B N P 24850 A0 280 A2 A X A

relharmnum %t T sweeptype=relative, AHXIHIR AT 2 2% 1)1
(]

freqaxis iR M AR AR I 2 A
480 HH

tstab JAAYE RS 2 B Al e 07 JINFIR] . BRIAME: 10
£ X B 4

tstabNcycle

uic JE A8 BTDSim i FH.ic i) -F 48 2 1717 5 H R

THHRAVIRBR S 25F, A ZYILE DC HAE 5
init

solver



ZH

maxorder

osr

readsoln

writesoln

stimuli

readns
convergenceLevel
pssNormBased]acobianBypass
pssJacobianBypassNorm
pssFirstNewtonBypass
turbo

savetstab

printic

analysisName

restart

largeSignalName

1. hbpxfiBEWF

i

(AL GRESE SRR

FE TR IR 2 20 A 25 ALORATAE A7 F At SO
R B 2R ORAF B AR

hbpac 73 #r FIFR IR 44 R

HFIED: o BRI BN yes LA KIF AR EHT
JE BRI R o B A T B N no DLEE B8 K
H AT — M358 SRR IR S5

KAG 573 IFR IR AT 44 K

Usage: .hbpxf output frequencysweep frequency=value nharm=value <
sweeptype=value relharmnum=value freqaxis=value tstab=value tstabNcycle=value
uic=0]|1 init=value solver=value maxorder=value osr=value readsoln=value
writesoln=value stimuli=value readns=value convergenceLevel=value
pssNormBased]JacobianBypass=value pssJacobianBypassNorm=value
pssFirstNewtonBypass=value turbo=value savetstab=0|1 printic=0|1
analysisName=value restart=value >

Or .hbpxf output frequencysweep largeSignalName=value < sweeptype=value
relharmnum=value freqaxis=value stimuli=value readns=value
convergencelLevel=value pssNormBased]JacobianBypass=value
pssJacobianBypassNorm=value pssFirstNewtonBypass=value turbo=value
savetstab=0|1 printic=0|1 analysisName=value restart=value >

B
output
frequencysweep

ik
B, — k% 28 LIN npts|OCT npts|DEC



frequency
nharm

sweeptype
relharmnum

freqaxis

tstab

tstabNcycle
uic

init

solver

maxorder

osr

readsoln

writesoln

stimuli

readns
convergencelLevel
pssNormBased]JacobianBypass
pssJacobianBypassNorm
pssFirstNewtonBypass
turbo

savetstab

printic

analysisName

restart

largeSignalName

A

npts start_value end_value 7~ 7E [start_value,
end_value] 55 1y, LA linear, octave B§
decade FAKFE npts AZE 5o

SR A

W

FH A6 ) A i S ) 48 56 0 2 3 S A T AR
X+ sweeptype=relative, AHXIAIRFH{E S 1E
b5

SRS SRNE | AR I 2 R H AR
FREZEPAKED

JE AP AR AS A Bl (R S 07 L 1R) . BRIME: 10
£ 9K Bl 3

Je i Af BTDSim i H.ic 4] HP 48 2 1717 5 i R
TGRS AT, MIAZHI4A DC #H:AF &

FT hbpxf 5341 1 stimuli
B WIUA Y R AR B A

T TR W 25 70 A 2 AR ORAF A 07 FU A0t S

R B 2R ORAF B A

pxf i 45 R B IR AF A4 5K

HRIET: o R BLIEIR I E Y yes LUK IT4a HHT
JR SR R e Rt TS B N no BAEE3 Ik
SR RE TN D) TR BYSEL R R

KAG 5 M KRR IRAT 2 5K



1. hbvcopss VCO % A HB iBEM

Usage: .hbvcopss output controlsource=value frequency=value nharm=value <
tstab=value uic=0|1 init=value osr=value phaseConstraintMethod=value
readsoln=value writesoln=value readns=value convergenceLevel=value
pssNormBased]JacobianBypass=value pssJacobianBypassNorm=value
pssFirstNewtonBypass=value turbo=value savetstab=0|1 printic=0|1
analysisName=value restart=value >

ZH

output
controlsource
frequency
nharm

tstab

uic

init

osr
phaseConstraintMethod
readsoln

writesoln

readns
convergencelLevel
pssNormBased]JacobianBypass
pssJacobianBypassNorm
pssFirstNewtonBypass
turbo

savetstab

printic

analysisName

restart

A

F s B L YA

SRR

TR

JE HAME RS A T Rl AR S0 O TR) . BRIAME: 10
5 IR Bl Y5 1

Fe 5 BTDSim 8 H.ic 1B A) 5 8 175 s L Ok

T EWI GBS KA, A ZYILE DC #AE 1

BE I AR IS
TR € AT 15 R I A5 0 B 4 SR DR AFAE 41 B SO

W I LIRS RAF B A
hbvcopss 7t & 4R, AT LA T a2

IR o R BLIEIR I E Y yes LUK IT 45 HHT
JR SRS R e Rt ML T B E N no BAEF3 Ik
B AT — AN S AR DT a6 5 I



1. pss i@z R

Usage: .pss tperiod=value < npoints=value tstab=value minstep=value uic=0|1
start=value maxstep=value maxacfreq=value errpreset=value
pssNormBased]acobianBypass=value pssJacobianBypassNorm=value
pssFirstNewtonBypass=value turbo=value savetstab=0|1 printic=0|1
analysisName=value restart=value relref=value harmsvec=value nharm=value >

24
tperiod
npoints

tstab

minstep

uic

start
maxstep

maxacfreq

errpreset

pssNormBased]acobianBypass
pssjacobianBypassNorm
pssFirstNewtonBypass

turbo

savetstab

printic
analysisName

restart

relref

ik

beat JEH: PITA SRR /N A f 5L

BRI S I 5D ) TR] R 2

JE BAPE RS A BT Al RS 0 FLINTR] . BRIAE: 10

£ 3R 2 3

=GN REIRSR S
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1. pnoise WBEWT

Usage: .pnoise output < inputsource > frequencysweep largeSignalName=value <
nharm=value sweeptype=value relharmnum=value refsideband=value
printnoiseintensity=value stimuli=value analysisName=value onthefly=0|1 >

or .pnoise output < inputsource > frequencysweep tperiod=value < npoints=value
nharm=value sweeptype=value relharmnum=value refsideband=value tstab=value
minstep=value uic=0|1 start=value printnoiseintensity=value maxstep=value
stimuli=value pssNormBased]acobianBypass=value pssJacobianBypassNorm=value
pssFirstNewtonBypass=value turbo=value savetstab=0|1 printic=0|1
analysisName=value restart=value relref=value harmsvec=value onthefly=0|1 >

ZH A

output

inputsource i N2 25 gk i Bl S R AL

frequencysweep PR . —MA% 3 LIN npts|OCT npts|DEC

npts start_value end_value 3/~ 7E[start_value,
end_value] R VL N, DA linear, octave I,
decade #HCKAE npts S .

largeSignalName KAG 553 B B IR AT 44 R

nharm W EE

sweeptype i 7S F 0 285 ] 2 i S PR 24050 AR 2 A b A

relharmnum X} F sweeptype=relative, FIXIHIHE S 1S RAE

refsideband FETT S5 N2 2 W P a0 P R A, R S il
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printnoiseintensity FT BN 5k S
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npoints

tstab

minstep

uic

start

maxstep

pssNormBased]JacobianBypass
pssJacobianBypassNorm
pssFirstNewtonBypass

turbo

savetstab

printic

analysisName

restart

relref

harmsvec

1.

pac IEVEWR
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Usage: .pac frequencysweep largeSignalName=value < nharm=value
sweeptype=value relharmnum=value freqaxis=value sidebands=value stimuli=value
analysisName=value onthefly=0|1 >

or .pac frequencysweep tperiod=value < npoints=value nharm=value
sweeptype=value relharmnum=value freqaxis=value sidebands=value tstab=value
minstep=value uic=0|1 start=value maxstep=value stimuli=value
pssNormBased]JacobianBypass=value pssJacobianBypassNorm=value
pssFirstNewtonBypass=value turbo=value savetstab=0|1 printic=0|1
analysisName=value restart=value relref=value harmsvec=value onthefly=0|1 >
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printic

restart
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1. pxfiEkan R

Usage: .pxf output frequencysweep largeSignalName=value < nharm=value
sweeptype=value relharmnum=value freqaxis=value sidebands=value
smallSignalMethod=value stimuli=value analysisName=value onthefly=0|1 >

or .pxf output frequencysweep tperiod=value < npoints=value nharm=value
sweeptype=value relharmnum=value freqaxis=value sidebands=value
smallSignalMethod=value tstab=value minstep=value uic=0|1 start=value
maxstep=value stimuli=value pssNormBasedJacobianBypass=value
pssJacobianBypassNorm=value pssFirstNewtonBypass=value turbo=value
savetstab=0|1 printic=0|1 analysisName=value restart=value relref=value
harmsvec=value onthefly=0|1 >

28 ik
output
frequencysweep B, — k% 28 LIN npts|OCT npts|DEC

npts start_value end_value 3/~7E [start_value,
end_value] RV Y, DA linear, octave I,
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analysisName
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tperiod
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minstep

uic

start

maxstep
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turbo
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printic
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Usage: .qpss < funds=value nharm=value > analysisName=value < tstab=value
savetstab=0|1 type=value harmonicbalance=value frequency=value init=value
maxstep=value restart=value tstabNcycle=value maxorder=value osr=value
reltol=value vntol=value abstol=value chgtol=value maxiter=value



maxiter_dc=value newtonsolvemethod=value gmin=value dcmethod=value
pseudotranRefine=value force=value readns=value readforce=value recover=value
write=value save=value maxsteps=value itl4=value trtol=value stepratio=value
upstepratio=value method=value cmin=value writeFinal=value saveFile=value
errpreset=value usegmresintran=value strobeperiod=value strobedelay=value
skipcount=value skipstart=value skipstop=value convergenceLevel=value
pssNormBased]acobianBypass=value pssJacobianBypassNorm=value
pssFirstNewtonBypass=value turbo=value savetstab=0|1 printic=0|1
analysisName=value restart=value >
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save
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pssJacobianBypassNorm

pssFirstNewtonBypass

turbo

savetstab 72 1 R R A 73 B 5 RARAEAEAT Ho i S0k
printic T TR i ZORAS DR AF B SR
analysisName qpss 7 Mrai R AR, AU T RS0

1. gpnoise BT

Usage: .qpnoise < output largeSignalName=value > analysisName=value <
inputsource clockmaxharm=value sweeptype=value relharmvec=value
refsideband=value values=value start=value stop=value center=value span=value
step=value lin=value dec=value log=value >

28 it

output

largeSignalName K& 5 73 KR IRSTF 4 5

analysisName qpnoise 7T & RAFK, FILLH T 250t
inputsource
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lin AR EE IO

dec Points per decade

log FH B A



1. qpxf iBVkanF

Usage: .qpxf < output > largeSignalName=value analysisName=value <
clockmaxharm=value sweeptype=value relharmvec=value freqaxis=value
stimuli=value values=value start=value stop=value center=value span=value
step=value lin=value dec=value log=value >

ZH BN

output
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analysisName
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stop 15 1R 44 PR 1
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step LMEmP K
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1. qpac iB¥EW R

Usage: .qpac < largeSignalName=value > analysisName=value <
clockmaxharm=value sweeptype=value relharmvec=value freqaxis=value
stimuli=value values=value start=value stop=value center=value span=value
step=value lin=value dec=value log=value >

ZH Eitipu
largeSignalName KA5 5 70 T (AR IRFF 44 FK
analysisName qpac 7B BIFR IR R 44 K
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sweeptype FE 7N F 40 2 0 ] A i N ) 448 o) A 38 08 A A G A6



ZH
clockmaxharm
freqaxis
stimuli
values
start
stop
center
span
step

lin

dec

log

EitBoN

25 R SRR L e PR A A R R 4 R

FBUE HH.
pAR/EEREii] Nl
{5 b HE R A
=7 AR
AR PR 5
CAREREIIPZS
SAEFB DL
Points per decade

EE AR (P

1. envlp ik F

Usage: .envlp stop=value < clockname=value frequency=value nharm=value
start=value outputstart=value maxorder=value osr=value analysisName=value
uic=0|1 init=value maxstep=value envmaxstep=value modulationbw=value
resolutionbw=value envmaxiters=value type=value tstab=value savetstab=0|1
outputharms=value harmsvec=value outputtype=value harmonicbalance=value
readns=value convergenceLevel=value pssNormBased]acobianBypass=value
pssjacobianBypassNorm=value pssFirstNewtonBypass=value turbo=value
savetstab=0|1 printic=0|1 analysisName=value restart=value >
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printic
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Usage: .vcopss output controlsource=value tperiod=value < npoints=value
tstab=value uic=0|1 start=value maxstep=value
pssNormBased]acobianBypass=value pssJacobianBypassNorm=value
pssFirstNewtonBypass=value turbo=value savetstab=0|1 printic=0|1
analysisName=value restart=value relref=value harmsvec=value highq=0|1

nharm=value >
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output

i
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Usage: .oscpss output tperiod=value < npoints=value tstab=value uic=0|1
start=value maxstep=value pssNormBased]acobianBypass=value
pssjacobianBypassNorm=value pssFirstNewtonBypass=value turbo=value



savetstab=0|1 printic=0|1 analysisName=value restart=value relref=value
harmsvec=value highq=0|1 nharm=value >
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Usage:.oscnoise frequencysweep largeSignalName=value <
percentnoiseatoffset=value analysisName=value highq=0|1 eigenlnitialSize=value

totalNoise=value >

Or .oscnoise output frequencysweep tperiod=value < npoints=value tstab=value
uic=0|1 start=value percentnoiseatoffset=value maxstep=value
pssNormBased]JacobianBypass=value pssJacobianBypassNorm=value
pssFirstNewtonBypass=value turbo=value savetstab=0|1 printic=0|1
analysisName=value restart=value relref=value harmsvec=value highq=0|1
eigenlnitialSize=value totalNoise=value >
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