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3.1.1 BUHFNERTIERDNIIE

R E A S H AT TR R HOP IR A

(1) 7£ Windows #4E & 58 £ A1 (1072 T M 1E B LT 45 1> Altium Designer, T+ AD 4.

(2) 76 AD F 5L £ 3K 8K i % File—> New— Project—PCB Project, fl] # — 4% H
PCB_Projectl. PriPCB [ T.# , i M1 4 24 Sheetl. SchDoc ff J5 B & 3¢ 4,

3.1.2 RIFVHERE

A I BT B ey B, HOD TR A

(1) 762400 AD F= 5w T HAL N ol DN 40 T IF Q& 3-1 7R (149 00 2544 2 ) 86 5 1
CH A S ATAE Design th4R D .

(2) 7EF 3-1 Fron i S N, Bifi Libraries 241, T JF
WK 3-2 iRy Available Libraries (A] #1842 B i , 1%
£t Installed B,

(3) HfiE 3-2 FLm T 5 Y Install 425 .

(4) nl&l 3-3 TR » 31 I i 2 U8 im 22 4 X i At

D #4238 10 C:\users\Public\Documents\ Altium\ AD18\ Library\Simulation,

@ ## Simulation Sources, FfHLH ¥ FF 774 .

(5) WA 3-4 i~ & B F U INAY Simulation Sources. IntLib {j B JE,

(6) Fifi[&] 3-4 FLE A BY Close #7241 3B % 51 .

[ 3-1 Jre e o e S T
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Available Libraries

Projes Installed  Search Palh

Instalied Libraries Adnvated Path Wpe
Miscellaneous
Devices.Intlib
Miscellaneous
Connectors.ntLlib
Almel
Qlouch.Intlib
Simulation Math
Fundtian.intLib

Simulstion Pypice - -
Functionsintlit Simulstion\Simulation Pspice Fundions. IntlLib Integrated

o Muscellaneous Devices.niLib Integrated
Miscefaneous Connectors.intLib Integrated
AtmenAtme| (Touch.intlib integrated

Simulation\Simulation Math Fundon,Intlib Integrated

Library Path Relatve To:  CAlbsers\PublidDocuments\AlIum\AD T B\Libirand,

Moselp oD tn\ull... -|

Request a Parl

P 3-2 S m ) B BT

+ « AD1B » Library » Simulation v 0 R Simulation” j-]
|y FEwas = @ @
= g & 0 s il =3
B wsE & Simulation Math Function.intLib 2012-05-23 0507 Altium Complied...
= EE & Simulstion Pspice Functions.Intlib ~ 2012-05-23 0507 Altum Compiled...
e & | Simulation Saurces.Intlib 2012-05-23 0507 Altium Complled...
3 F= & Simulation Special Function.intlib 2012-05-23 05:07  Altium Compiled...
NEs & simulation Transmission Lineintlib ~ 2012-05-23 0507 Altium Complled..
mEE
- 05 (C)
- IO (E)
- I ()
- CD W=k (Gy

. M & L4

SHEENE ISirnu!w'on SourcesintLib V| i Libraries (“INTLI| v |
. ma

P 3-3  FTIF 7 ZEA Y 07 B %

Available Librares

Projed | Imsialled Seardh Path

Instalied Libraries Adnated  Path Wpe
Atmel
Qlouch.Intlib

Simulstion Math
Function.Intlib

¥ AtmehAtmel Qlouch.intLib Integrated

Simulation\Simulation Math Function, IntLib integrated

Simulation Pypice
Functions.intlib

-

Simulation Special
Function.intlib

Simulation\Simulation Pspice Fundions.intlib Integrated

Simulation\Simulation Special Fun b Integrated

Library Path Relative To:  C\lsers\PublidDoouments\ARIum\AD 1L ibran

Move Up  Move Down [

Request a Part

[ 3-4 TN T T4y 5
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3.1.3 {EEROBI
TR AT . HE TR B

(1) M Miscellaneous Devices. IntLib J H 43 5l #% 2] 44 & Resl 19 H# FH 0 #5124 Fi1 %% K
Cap Semi [ HL 2 JCAF I8 HAR BE AN 3-5 Fros v B A7 i & .
(2) M Simulation Sources. IntLib JFE 3 2] 44 & VSRC BI04, I Fe B an & 3-5 s

B AT RO

(3) B AD F 5 N T HR 69 B 3 51 % GND $ BB 40 18 3-5 FF 7 1Y 07 & 3E 17

CE .

(4) Fsl AD F2 50T i T EA P 34 R 9 B R X 26 0 R M ED I IR % IR AN ] 3-6 T

AT AT

(5) 4% MR I B 4 43 19 D9 T A 0 BE b SRAT 09 779 » O v % FP 89 G PF R 3 90 P P —

bR L 18 3-6 45 70 L SE AR TRAT IS A J BRI S T

R? RI
— B
Resl Resl
1002 10082
v? E‘? , %g” ( \A []%2 , ::gl
ke ko | 100p 7/ VERC ko | 100pF
—;_ =
GND GND
&l 3-5 x4y F e 14 B 5 B R BT S [ 3-6 Ay AL B G BT A TT A 4 T ME — P AR R4

(6) 2 VI.R1 A1 C1 S8 . Tk VI ;SEO8 .

O W& 3-6 iy V155 I IE R

@ FTIFUNE 3-7 Frs B9 L1 /F Parameters BE3 R o, K3 Value 17, 76 A iy A 5V,
@ Hdy OK 74, e MiZ A, WE 3-8 frzs & o R 1Y o o 8 2 80, LU 2 05

HEM.

Rl

1
General Parameters  Pins Resl
4 Pasametess 10022
- g R2 cl
= = +\ V1 ==
o LatestRewvi Date 17-Jul-2002
: E & sionDate C_ VSRC []Resl Cap
o LatestRevisionNote Re-released for DXP 5V kO 100pF
o § Note PCB Footprint - Not
™ § PackageReference  Not Applicable
GND

B 3-7 B V1 2

3-8 BUMEIA NS
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(T TAET o0 B 5 AR N 3-9 B 7S o 4% R 1T A9 J7 32 » O P B R 26 A 4 E )
AR .

1 R 2
Resl
100Q
VI R2 ==CI
—/VSRC Resl Cap
5V 1kQ 100pF

1

GND
E 3-9  $8E MRS

(8) PRAFVBEIT SO s HAR AP #E de_analysis HR FGZE AU H @B L—TFHT .

3.1.4 REERIERDMSH

T FBE W TAE R S50 k. HAP R E 2.

(1) 7F AD £ 71 F 328K % # Simulate—>Edit 'Mixed Sim' Setup.,

QAR F3E . Simulate, W2 PR Ry 22 256 300F I 2 3 U B B . 7T DLid i Help—
About— Extension®& Updates 7£ Installed % I + ¥ & Configure # 4l 4 % Platform
Extension H 1 (2 500, #-5; Apply #%241 H J5 — T 47

(2) FTIFUNE 3-10 Frn Y Analyses Setup (U ATk &) B, & FESHILE .

Analyses Setup

SRSuE/Ont Coliect Data For | Artve Signals / Probes

Operating Point Analysis Sheets to Netlist  Arinee project -

Transient Analysis

DC Sweep Analysis SimView Setup Keep last setup - Show Active Probes
AC Small Signal Analysis

Noise Analysis Available Signals Active Signals
Pole-Zero Analysis 1

Transfer Function Analysis a2

Temperature Sweep ‘I:“—I]

Parameter Sweep Clip)
s e L
Global Parameters R[p 3
Advanced Options R2{i] <
R2ip] &«
Vi#branch
Vi[p;
Vi

Preferences...

E 3-10 BEEERESHTSH

@ 7 General Setup Gl FHIX &) W IN X & :
o Collect Data For: Active Signals/Probes(##4E¥EH T . E3E5 /4.
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* 7£ Available Signals(n] FI {5 5) e £8 1 A1 2,8 H 43 51 3] Active Signals
CLE EREDY =4 L

@ ik Operating Point Analysis(F4E & 3871 .

Q@ Hdy OK 4% 410 B 4y B i S .

AIASHN v1 # branch B4l Active Signals, [N NG HBEEEFEE. WNFE V). V2T
REEGEMHEE R AddWave (7 X F .

(3) 7 AD £ R E R BT % # Simulate—Run 'Mixed Sim' Simulation, JT 8 4 47
ik,

3.1.5 BRIERIDELSRDM

A B AR R B A R AT A . HOD IR AR
(1 FR AR TE 3-11 Fros B9 TH BV 1L I%H B8 45 T X Spice HLES 9 70 A id 2

Class Dowment Source Mesage
W (infa) PCE_Project1.PrPCE  Compiler Compile successful, no emrors found.
My (Start Output) Output Generator Start OQuiput Geneation Al 2000842 On 2015-01-18
T (Output] Output Generator Name: Mixed Sim  Type: AdvSimNetlist From: Projedt [PCB_Project) PryPCs)

‘ [Generated File] Ouiput Generator PCE_ProjectT.nsx
T (Finished Output] Outpul Generalor Finished Output Generalion Al 20:0&42 On 2018-01-18

F3-11 JHEEH

(2) XMHEE D,

(3) AT IF PCB_Projectl. sdf SCH, & 3-12 45 H T X B F A4~ 5 6 R 19 4 B
ZE
(4 Fst— i AT AE R R A R M R2 B BH A (. % F b Bk fs

O e 3-12 Fron iy Fom b, s AR A 8, B BUEREE SR 5, £ 8 Add Wave,

@ BN 3-13 7N By BT, 78 Expression £ fll4i A v1# branch,

COSH{}

B Sheet1.SchDoc | PCB_Projectt sdf * Name

V(1) 5,000 V

vi2) 4545V Caneel

Bl 3-12 e iR VDA VO E Bl 3-13 w5 A R
® P Create #2241 . M Sheet1SchDoc I PCB.Projectiscl ™
(5) WA 3-14 s & B BHA BN 4. 545mA, Vi) 5000V
. ) vE) 4545V

(6) ¥iZ TR AFF) de_analysis H 3 F . 40 & 3-15 BF visbeanch =

IR BT TR .

B 3-14 R i A A R
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I sheet1.SchDoc B PCE_Projecti.ser = [l PCB._Projectl.nst

 § PCB_Projectl
- *SEICE Netlistc generatad by Advanced Sim ser

*Schemacic Neclisc:
C1 0 2 0.1uF CAP
Rl 1 2 100

R2 02 1K
viiaosv

.SAVE 1 Z Vljbranch

.MODEL CRP C{()

.END

[® 3-15 Spice H IR R

3.2 BT

SR RGOS NN TR I = = R I o e o - RS SR AP T e N
BB A 2 BRI 3 A LR A B AR

3.2.1 FIHABIEHNRIT

FTHF 10 1 19 20 BR 32 A

(1) Hrgt— de_sweep_analysis CFFJ 48 de_analysis SCHF 3 F 19 B A SO & il 2
dc_sweep_analysis /3T,

(2) 7 AD B A 4TIF de_sweep_analysis S T B AR SCHF .

3.2.2 REERABDMSE

TN HEA A RCE B S B Ik . oD PR AR

(1) 78 AD £ R F 32 BT % # Simulate—Edit 'Mixed Sim' Setup,

(2) ATIT A& 3-16 Fros iy Analyses Setup(JrHrisc &) S #% T S48
e rf DC Sweep Analysis & EAE .

(3) #TJF DC Sweep Analysis Setup(DC 4/ #r i &) B . 3% F IS8k & .
@ Primary Source: V1,

® Primary Start: 0.000,

® Primary Stop: 10. 00,

@ Primary Step: 1. 000,

© HRSEHRHIANRE .

(4 iy OK #2408 H/ Hr i 8 A1 . /8 AD £ 5t £ 28 50 F % #% Simulate—>Run
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Analyses Setup

Analyses/Options DC Sweep Analysis Setup
General Setup Parameter
Operating Paint Analysis Primary Source

Transient Analysis Primary Start

AC Small Signal Analysis Primaty Stop

Noise Analysis Primary Step
Pole-Zero Analysis

Transfer Function Analysis

Temperature Sweep

Parameter Sweep

Mante Carlo Analysis

Global Parameters

Advanced Options

Pl 3-16 5B ELU A 2 BT S 4
'"Mixed Sim' Simulation, JF i AT & .

3.2.3 BERABHESRSM

TR A 2 R AR B S R k. AR R A .

(1) 3817 Spice {ff EJ7 » # H1H B XTIEAE , 26 P IZ X G AE . _

(2) [BH4TIF PCB_Projectl. sdf SCfF. [ 3-17 fif % . e
T AW PREE . — 4 J& Operating Point (4 45D 5 K 3-17 %3 DC Sweep b
F—4 42 DC Sweep (DC $34i#) » B if; DC Sweep Fr% .

(3) 7 H B PCB_Projectl. sdf 25 (1 3¢ i b 5o BRUbR A7 8, ) B PR B SR i, BE % Add
Plot,

(4) WK 3-18 A f) Plot Wizard-Plot Title (F ¥ [a] G- b5 88, B = 4L 18 p
58— N IE-K T FR ) . 8 What title should this plot have (ix /4™ & T i) #5502 4
AR A ORI R EDE A 4 TR R A FR SR V2, i Next #2241,

Plot Title

‘What title should this plot have?

v2

Pl 3-18  #snEJE Ay BT S 1
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(5) LN 3-19 Fr7n A9 FEIRT . 92 A T R 0k R W5 B R I S T AN TF BB AT ] S
B, s Next #2241,

How should this plot appear?

~ Show X Grid Lines
~ Show Y Grid Lines
~ Show Minor Grid Lines

® Use Solid Lines Use Dotted Lines

P 3-19 7% T2 A TG 5 5 2

(6) B 3-20 Fros (S . R AP WIS A F WO, il Add 7 .

() B E 3-21 PR Fm. 78 Wave Setup FHEIESE V(2) & H . I Wk iz L,
Al LU 27 Expression A7l BT V(2),

(8) ¥ Create #2241 .

(9) FE4NIE 3-20 AR B9 ST o IR 44 V(2O BIE . 78 1% 5L By Nexe $54.

Add Wave To Plot

Wave Setup

Waveforms Functions
i r—
ciip] +
411}

g
12
12ip]
weep

viFhranch

vip]

vijz

il

Add Waves To Plot

Add waweforms to the new plot.

Expression | v@&a

Name Add to new ¥ axis

e
& 3-20 WS B B e ST 3 Kl 3-21 PR EMENES

(10) H 8 Plot Wizard-Finish 5L .
(11) ¥f; Finish #5401 .

(12) WA 3-22 PR VO IIE,
(13) PRAFRIT TR I Mz TR,
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3-22 V() IE

3.3 ZHIMESH

A K T S P /ME 5 2 A (9 R IR AT S AME S i, BN A SR
PiTRAN EREAEN N s WA N RS e S | B T’ R N R (VR S

3.3.1 BIUFNRMNSSOMIIE

NEE S g N A ME S T i g AR R PR . HOD IR A

(1) 7 Windows ¥ /E &2 % = R A Z2 T A % B LIT 41— Altium Designer, ] JF AD
A

(2) 7 AD F 5| £ 3¢ 8N ik £ File>New— Project—PCB Project, B8] # — 1%~
PCB_Projectl. PrjPCB i T#2,

(3) Fi REHIT I BT A 28 (U8 in Dt B 81 109 J5 ¥ L i I 44 57 Sheeet 1. SchDoc 1 J5t 3 & S0

3.3.2 MEBRRNSSOHNBI

A AL G AME S o A B . HOD IR A

(1) M Miscellaneous Devices. IntLib JFE d14 S 3 2] 4 % Resl f B H T .4 F R
Cap MIHLATCHF 4450 IN4001 1 4 (L ATk #% Model Type & Simulation B cf4) .
FWr X e oA AR IR AN E 3-23 Fras A B HE 1T E: .

(2) M Simulation Sources. IntLib J H1 3 2] 4 5 5 VSRC F1 VSIN 8 T4, 3+ B0
Bl 3-23 B By 00 B UEATHCE .
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VSRC Resl .
) Diode IN4001
GND

R'?
Cap
Reql 100pF
1kQ
VS'N R? D? Res'
Resl Diode 1N4001
1kQ
L L
GND GND

Bl 3-23 B JTAE R SR
(3) Hdy AD F 5 F T EAL N 8 Bl 3250 . o GND $22 FB 4 (& 3-23 FiF s 19 o7 &
R .

(4) My AD 50T A T AN 00 2 Hl L X

S T g 4 RN 5 YR 4 R AN (/] 3-24
Fr s 0 7 AT
TYV? R? 1
)?
<_ VSRC HRcsl N Ir')‘mde IN4001
1kQ
GND
B2, i
Resl
; Cap
1 100pF  []R?
v? ] 1= Resl
6" VSIN R? /\ D? 1kQ
Resl Diode TN4001
1kQ
GND G;D

P 3-24  FEHEE BT A TTIF

(5) iz 0k TC Pk 4 B BR LA 10 97 3 » 4 oh 6 o 0 T £ 5 T 50 B E — (10 47 LA
1 3-25 4 H4 T 4B SERR LA I 0 P

(6) FIRANI 3-26 Fin A B P ees EAE SRS B0 S . o T T 5 5
TS 5 RS 8B M. T B V2 (S50 E LR

O XMy V2 255 5 A5 3T Hi & 5 i .

@ s B B General BEI0-K R J7 (19 Models 33 1t B # £ %} VSIN
T E 3-27 R {55

g j&ﬁ?gﬁiﬁa
SRSEOSENE . LR EE T A R = AR
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VI HR' —- DI
C VSRC Tfsszl /N Diode 1N4001
GND
R2 C|||
Resl y
: Cap
1kQ 100pF  []R3
V2 1 Resl
'Y VSIN R4 ZS D2 1kQ
Resl Diode 1N4001
1kQ
GND GND
3-25 Ay HL I B T AR 1 43 T O — B9 AR R AT
PV HR' DI
C_ :f\S;RC Tfsszl /N Diode 1N4001
GND
- Cl
B [|
| I
Resl Cap
1kQ 100pF  [TR3
V2 1 Resl
v VSIN R4 ZS D2 1kQ2
v Resl Diode 1N4001
IkHz ke
GND i

Bl 3-26 BRI S5

e Model Kind(#HIFi2k) |

e Parameters(Z%0 .

o Port Map (i T BRE) .

® W rl LLA 245 2 £ 19 & Sinusoidal, B 7 Parameters 32542, 0] DL 2] 1E
AR S WS EAEZ A T AT LAY E 5 A S BT o, &l 3-28 FroR . e A
Component parameter(JC 2 80 H 2 v AH L 19 2 %0, b T DL 7E it 22 181 5 m vh & 3 3%

(7> R 1 53 M5 8 4% Qi 18] 3-29 Fiv 7 o H B 1Y — 6515 98 E M 28 AR R4 o

(8) PRAFBLIT SO B HLARAF B ac_analysis H 5T CATAR 4 45 D0 0 & IR A7 B4
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Model Kind Parameters Port Map

Modei Kind
Voltage Source

Model Sub-Kind
Cumrent-Controlled
DC Source
Equation
Exponential
Fiecewise Linear
Fulse
Single-Frequency FM

Voltage-Controlled

Heliist Templale  Metiist Prewiew Model File

#3E BHTHRERITSHE ||p 75

Sim Model - Voltage Source / Sinusoidal

Spice Pref
Model Name VSIN
Description VSIN
Maodel Loation
Any
In File
Full Path

® Use SIM model from component library Simulation

Bl 3-27 EEE S IR E S 5

Sim Model - Voltage Source / Sinusoidal

Model Kind |Fasameters Port Map

DC Magnitude
AC Magnitude
AC Phase
Offset
Amplitude
Frequency

Delay

Damping Factor

Phase

Component parameter

Bl 3-28 EUIE R (E 5 R E B S 500

RERARNMNSSDONTSH
THRANAREL TR/ NME T SE k. LR 2.
(1) 7F AD £ 71 F 328 F % # Simulate—>Edit 'Mixed Sim' Setup.,

(2) FTIFA0E 3-30 Fi7x B Analyses Setup (M 8D A . 3% F IS8 E .
@ 7 General SetupGE % &) W IN X H :

o Collect Data For: Active Signals/Probes(# &5 T . 15355 /B4 .
o 7F Available Signals(A] i 5) &£ MID 1 OUT ¥ HE 3] Active Signals
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> Vi RI
D1
VSRC HR“‘ N Diode 1N4001
1kQ
GND
R2 MID (flf ouT
Resl
Cap
1kQ 047uF [TR3
V2 Resl
VSIN R4 D2 1kQ
1 Resl Diode 1N4001
1kQ
GND -L

Analyses/Options

B 3-29 Sy H B HE E 4% bR IUAF

Analyses Setup

Active Signals / Probes
Adtive project
Keep last setup

Collect Data For

Operating Point Analysis
Transient Analysis

Sheets to Netlist

SimView Setup

DC Sweep Analysis

AC Small Signal Analysis
Noise Analysis

Pole-Zero Analysis
Transfer Function Analysis
Temperature Sweep
Parameter Sweep

Monte Carlo Analysis
Global Parameters
Advanced Options

Cil
Clipl
Did]
D11pl
D2fid]
D2{p]
NetD1 2
NeiR2 2
R
Rilp]
R2[|
R2[p]
R3]

Avallable Signals

Show Active Probes

Active Signals

] 3-30 % EIE TS

(E 315, A 3-30 iR,

@ ¥ AC Small Signal Analysis(AC /ME S 430 H1) s B AC Small Signal Analysis
Setup(AC /IME 543 B 15 B S . # &] 3-31 FHfik & S50

o Start Frequency (B %) : 10. 00,
452D : 100. Omeg.

o Sweep Type(FHHiZEAY) : Decade,

e Test Points(Mi £5) : 11,

© iy OK %40, B 7 B i B w78 AD 5L 58 BT £ 4% Simulate—Run
"Mixed Sim' Simulation, JF {1715 & .

o Stop Frequency (%5
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Analyses Setup

Analysey/Options AC Small Signal Analysis Setup

General Setup Farameter

Operating Point Analysis Start Frequency 10,00
Transient Analysis

Stop Frequency 100.0meg
DC Sweep Analynis

Sweep Type Decade

Noise Analysis Test Points 11

PoleZero Analysis
Transfer Fundion Analytiz
Temperature Swern
Paramreier Sweep

Maonie Carlo Analysis
Global Faramelers
Advanced Options

Total Test Foints

Preferences..,

B 3-31 EELHIST S

3.3.4 RMNSSHEBRDM

A 4R 8 o BB WS AL i ME S 05 BLAE R A 5 vk . XS /ME S 0 BLAE SR A B i
DR TS AH

(1) 3547 Spice ffj EJ5 » 5 1 1 E T EAHE , 5C P 20 TR AE

(2) HBITIF PCB_Projectl. sdf 3Cf, W& 3-32 fiR , 1F
ST A AR A ot — A4 J& Operating Point, 75—/~ J&
AC Analysis, H.ii AC Analysis R,

(3) 4nf&l 3-33 fizn . AT LAE ] MID F1 OUT B4~ 45715 85010 58 i /IME 5 e BT I 25 28 .

K 3-32  AC Analysis 325

Bl 3-33  ZZu/ME ST A R
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AR 3-33 hEE I Y Bl R B
dB. Sz Y A0 R 32 AL

(1) FEUNTE 3-33 JF /i (9 L 1T 9 L 1T mid
TE P oA Bt BB A B HR IR PRBE S L, B Add
Wave To Plot #£51, H B FE 3-34 frs ) 5
Mo FEIZ S NI R

@D 7£ Waveforms & 1 3% $& mid,

@ 7E Complex Functions H i $& Magnitude

(dB),
@ #EH Add to new Y axis (WMFH Y
D E I

(2) Bd; Create ¥4,
(3) fEN 3-35 B 1) mid KB $ 3
mT Y R,

Add Wave To Plot

Expression |

MName Add to new ¥ axis

Create Cancel

& 3-34  HMPEEEE O

E 3-35  mid @00 R

(4) H& BRI A9 J7 3% - O out BN . 18] 3-36 &3 i T out IR ANASETBIE .
(5) PRAF BT AR MIAR SC SO R AR AF 2 ac_analysis H3 T .

(6) KMzt LI,

c=(eut) (98]

& 3-36  out TN HT I
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3.4 BRXEN

ARG TR A 0 AT 04 FL B O SR I 25 0 A+ T AR A R TR B S 0 T P B
B WS 3T S RO A B S AR

3.4.1 EBUFHNBRSONIE

T E S I B BT R B TR LB, PR E R .

(1) 7F Windows #/E &2 40 & A f 09 22 T A 1 B LI 45 ]— Altium Designer, T JF AD
At

(2) 78 AD £ ¥ £33 8 F ¥ # File—> New— Project—>PCB Project, fi] # — 14~
PCB_Projectl. PrjPCB H#r T.72.

(3) Fi WA I BT A 28 0 s in Dt B BT 109 5 v i I 44 7 Sheeet 1. SchDoc 1 5t 2 & S04

3.4.2 *@Eﬂ%luﬁ*ﬁ EE,EQ

T T AL T RS A BT R B O SRAT RS A . HOD TR R A

(1) M Miscellaneous Devices. IntLib £t 43 B3 5] 44 & Res1 #HLFHIGH .44~ Cap Y
HL 2 J0F .4 0 Op Amp (133 B & (W21 £ Model Type 25 Simulation (504) . 3144
Hog R an & 3-37 BiroR 007 & o I HEAT A

V2
R? R?
dPVSRC L o
Resl Resl
1kQ 1k
Jrj V9 R? L C? -
GND VPULSE LIResl T Cap L
V7 1kQ 100pF =
VSRC GND
_]_ T(_‘l
= l(}(lpi-

5
Z |
=
||}——

GND
&l 3-37  JRE TGS IR

(2) M\ Simulation Sources. IntLib JFEHr 3] 4 % VSRC fi1 VPULSE #5644, 332 F8 4n
Pl 3-37 Bt /n (9 067 B EAT HCE .

(3) iy AD EF R T HA 9 0 B He 4 F GND 4% R4 & 3-37 7R 1 7 B i 47
T

(4) By AD F N T HAE N 00 7 2 e £, 8 3 26 50 2% 44 A5 5 U 4% BR8] 3-38 i
N7 AT R
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R?
Resl
1kQ
&l
4 8 AR?
C_ VSRC R? R R? O Atng

Resl Resl 6

T' 1kQ 1kQ :

R?
= ™\ V7 R? =2 HRES]
aND G—DVPULSE Res| Cap h

C- v? 1kQ 100pF =
_/VSRC ! GND
=C?
— Cap
GND 100pF
GND

[l 3-38 % 5 L T AR 14 R 5 TR

(5) #& MR T T A 48 19 0y T A 70 BE b SRR 19 053+ O v 36 o 890 T 2 R 5 10 50 T i —
AIFRIRAT . B 3-39 45 H 0 B SE A AT Jim ) T 2] B i

Rl
Resl
1kQ
&
VI 8 ARI
C_ VSRC —|R2: , R3 Op Amp

Res] Res] o

! 1kQ 1kQ :

s HR4
= N\ V2 RS == Resl
GND Q—D VPULSE  LIRes! Cap Al 1kQ

C- V3 1kQ 100pF =
_JVSRC | e
=2
il Cap
= 100pF
GND
GND

Bl 3-39 S HLEE TR E R S IR 40 TC ok — A4 AR A

(6) FEUNTE 3-40 Jir 7 B R g% oo 3% IRCA 18T 09 07 3% R VL M V3 R LR AR IR I E Y
+15V,

(7 AT Ja B 05 25 S0 7 (8 L 3 W IE 3-40 I 78 B9 HA, [ o 76 IR 2% 10 B A RN o
Ui 43 ) B 44 5o INCFT OUT B9 M 48455 .
(&) -1 W EARAE S transient_analysis HFEF .

3.4.3 RERTSOTSEH

THANAREGSST SN L., KPR R,
(1) 7F AD £ 71 F 32 8 F % # Simulate—>Edit 'Mixed Sim' Setup.,



#3E BHTHERITESHE ||Pp 8

RI
Resl
1kQ
Vi
éVSRC R2 IN R3
—L 11— —
+15V Resl Resl
) 1kQ 1kQ
R4
= \V2 R5 =l Resl
GND @" VPULSE LlRest | Cap 1kQ
C- V3 1kQ 100pF
—JVSRC .
+15V =C2
L Cap
= 100pF
GND
GND

FE 3-40  #An IN A OUT [ 2% 455

(2) HBANE 3-41 Pros iy Analyses Setup(53Hrik &) F1f . #%& T 1H S &
@ & Operating Point Analysis fl Transient Analysis B30, $0AT B I TAF & H Bk 2

S HT IR .

@ ¥ Collect Data For % B & Active Signals/Probes,
@ ¥ IN 1 OUT #In3| ActiveSignals £2H1,
(3) #$E Transient Analysis 3300, H I ANIE 3-41 FIE 3-42 Fr7n ) Transient Analysis

Setup (BT BLED FLif . & TS EE .

%

=

D AEFE Use Transient Defaults (fiff FH BE S BRIA) ¥E I0 . 3 7R %3+ # & i Bkt 45 7
.,

@ fF Transient Stop Time(f I 5 1 B [8]) J5 1 & A 30. 00u,

Q@ HAhF BN SHR & .

Analyses Setup

ASlysEs/Opinm Collect Data For  Active Signals / Probes

Operating Point Analysis Sheets to Netfist  Ackiee project -

Transient Analysis

D: Sich :p An:;rus SimView Setup Keep last setup - Show Adtive Prabes
AC Small Signal Analysis

Noise Analysis Available Signals Active Signals
Pole-Zero Analysis il

Transfer Funchion Analysis Clip

20

Cpl

NetAR1_2

NetAR1 4

NetAR1 7

Net(C2 2

Temperature Sweep
Farameter Sweep
Maonte Carlo Analysis
Global Parameters
Advanced Options

B 3-41 WEGESHA M1
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Analysey/Option
General Setup
Dperating Point Analysis

O Sweep Analyins

AC Small Sognal Anakyus
Nobie Analysis

Pole-Zero Analysis
Transfer Fundion Anahis
Temperature Sweep
Parameier Sweep

Mante Carlo Anzlysis
Glabal Parameters
Advanced Options

Analyses Setup

Transient Aralyuis Setup
Parameter
Tranibent Start Time D.000
Transient Stop Time 30.00u
Transient Step Time 100.00n
Tramslent Max Step Time 100.00n
Use Initial Conditions

Use Tansient Defaiity

Default Cyches Displayed

Drefault Points Per Cycle

Sel Defaulls

K 3-42 WEMASHRW 2

(4 Hdy OK #4138 B bk B A m . 78 AD F 5 £ 38 % F % # Simulate—>Run '
Mixed Sim' Simulation, JF 44 04715 & .

3.4.4 BRSHELSRDW

T A 2830 o B WS RS B A R . HOD R R B .

(1) i1y Spice {5 ELJ » 5 I B I HE 5 FA1IZ R 5 AE o

(2) [ BIFTIF PCB_Projectl. sdf (. &l 3-43 Biss , 7E 1%
T A P AS bR A, o — A4S & Operating Point, 55 — > &
Transient Analysis, fLil; Transient Analysis $r2s .

(3) R R AP 3-44 P (9 B DU 8 B i 1 199 77 3 R
N A1 OUT 3%

& 3-43  #E#E Transient
Analysis $r%%

30 i

Kl 3-44 (i HA5 R DY
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(4 A7 TR B HARAE S transient_analysis H % T, 1B HiZ T,

3.5 &yHEENF

AR AR T 2840 0 B L R PRAT 2 80 0 BT A A A A o TR Y
Bt B E S A S BN M 2 8 i LA R

3.5.1 FIABIBEENRIT

FY T 87 T 1 9 20 B 32 B AU 4%

(1) FE— parametric_analysis 34 3¢, 8 transient analysis X439 F 09 fr 5 SC4F
& 1 %)| parametric_analysis 3T,

(2) 7 AD 3 ffrh 4T JF parametric_analysis SCHFI T By TR S

3.5.2 RESHHBEOIMSH

THNFEESHEAM TSN Tk, KPR EZEE.
(1) 78 AD £ A F 352 BT % Design—Edit 'Mixed Sim' Setup,
(2) FTTIFUNE 3-45 Frs Y Analyses Setup (A Hrik B A . T HSHIEE.

Analyses Setup

Sy Xptuies Coliect Data For  Aciive Signals / Probes

Operating Point Analysis Sheets to Netfist  Artwe project -

Transient Analysis e -

Dl; Sw::p An:.rrus SimView Sclup Keep last setup Lo Show Adme Probes
AC Small Signal Analysis

MNoise Analysis Available Signals Active Signals
Pole-Zero Analysis
Transfer Funchion Analysis I out
Temperature Sweep »
Farameter Sweep

Monte Carlo Analysis

Global Parameters <
Advanced Options

- IN

B 3-45 WHGESHAmE 1

@ ¥ Operating Point Analysis, Transient Analysis 1 Parameter Sweep %30 , $047
B TAE S RS T A S B D RE

@ ¥ Collect Data For i% ¥ & Active Signals/Probes,

@ # IN A1 OUT ¥ %] Active Signals £,

(3) P& Parameter Sweep LI, H I AN E 3-46 Jif 7 i) Parameter Sweep Setup (Z %%
FRBCED S, % TS ERE .

@ Primary Sweep Variable: R1 [resistance],

@ Primary Start Value: 1. 000k,
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@ Primary Stop Value: 10. 000k,

@ Primary Step Value: 1. 000k,

® Primary Sweep Type: Absolute Values,

© H A% BN S B E .

(4) Bl OK 441 iR BT 5 B . 78 AD £ 5 £ 38 50 F % $% Simulate—>Run
Mixed Sim' Simulation, JF #8475 & .

Analyses Setup

Analyses/Options Parameter Sweep Setup

General Setup Parameter Value
Operating Point Analysis Primary Sweep Variable R1[resistance]
Transient Analysis Primary Start Value 1,000k

DC Sweep Analysis Pr Stop Val 10,00k
AC Small Signal Analysis Sl Koot '

Noise Analysis Primary Step Value 1,000k
Pole-Zero Analysis Primary Sweep Type Absolute Values
Transfer Function Analysis
Temperature Sweep Enable Secondary
Maonte Carlo Analysis

Global Parameters

Advanced Options

K 3-46 BEAFHSEGH 2

3.5.3 SHHEHBEROM

N S B A5 AT . D R A .

(1) 3847 Spice ffj B J5 , 5 1 14 LT EAE , 5C P 20 TR AE

(2) A 3h 3T JF PCB_ Projectl. sdf 3CfF, B XM TAHM AR ZE. Hbh— 12
Operating Point, %5 —“J& Transient Analysis,
i Transient Analysis FR2E .

Add Wave To Plot

(3) W AT I I 2 P P || -
T B AT AT B S 2 Y PR A [ e e
Wave To Plot, ::':;i R

() I 347 R B AU I x| .
TEHE . MR IEFE in,out,out_pOl,out p02.out_ :::: ::S::”
p03,out_p04,out_p05,out_p06,out_p07,out_ e i
p08.out_p09,out_plO, #K K B Create $2 4 , o it)

out_pl2 = AVG{)

BT AT I VR 0 0 PR R o oo ]
;H\:':F' sout_pxx %%E R1 }J\ 1kQ @J 10kQ) Mame Add to new ¥ axis
Ak i) ik R b R AR AR
(G ) e
(5) BMTE G - & 3-48 fr 7w, ol LLFE H
iy AR A B B 3-47 BB R
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3-48  USINFTA H  BO JE B S m

(6) PRAF TRESCHF JFIR BT TR .

3.6 BEHIH

ARHH R A NPN R PR R f L O 72 DR AS 20 A i S A SRAT L R .
PN R A R T R L T R B L DR R L I 0 A 2 ORI R L AR

3.6.1 EBUHNEEHMHDMIE

N HEE S g T R B S B g TR R PR DR A

(1) 7 Windows #:4F & & = 51 09 £ F £ 1% #0JF 45 1> Altium Designer, T JF AD
Bt

(2) 78 AD E R E 32 BT % $% File>New—>Project—>PCB Project, 6] # — 1% F K
PCB_Projectl. PrjPCB (7 T.#2 .

(3) #% BRI BT A 29 0 5 0 D B BT 19 J7 ¥ L B 44 72 Sheet1. SchDoc 4 J5 3 SCA:

3.6.2 MHEERENDMEBNE

1 AL R L A R g D TR A

(1) M Miscellaneous Devices. IntLib £ #14 J 3 2] 4 5 Resl f B H T4 F N
Cap BJHLZSICIF 2% NPN 1 5 (& % (203 % Model Type 2 Simulation By . Jf
e FoAe BN P 3-49 Jr 7 19 47 B HEA T O

(2) M Simulation Sources. IntLib J H1 3 2] 4 5 5 VSRC F1 VSIN 8 T4, 3+ B0
Kl 3-49 Brm By 0 B UEATHCE
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(3) #uidy AD EFE K T HA N B4 HLL K GND 4% 8181 3-49 JiF 7 (1 7 & 47

T
V7
VSRC R? R?
Resl Resl
1kQ

1kQ

c?
L —
GND Cap
RY c? o 100pF
t—3 —I— NPN
Resl Cap R?
1kQ2 100pF Resl
1kQ
R? R?
@VGIN ﬁ]Resl [:}Resl J*C'?
1kQ k@ | Cap
100pF
i 1
GND GND

Fl 3-49  CE IR R S R

(4) #sh AD F 5 T T HAS A 2 3 41 R X 2L T 48 28 AL G 5 TR 5 B 4n /&) 3-50 Fr
RO AT

+5 V7
_/ VSRC R? R?
Resl Resl
1kQ 1kQ
c?
= H
GND Cap
R? C? 5 |ODPF
Pl [l ?
e 1l NPN
Res] Cap " R?
1kQ
100pF Resl
1k
v? R? R?
@ VSIN Resl ” Resl ——=C?
1kQ 1kQ2 Cap
100pF
GND GND

P 3-50 LB TR R 5 R

(5) 4% BRI T A 28 04 R 0 A 43 BE AR TRAF 19 75 v o FL I P 0 ST R R 5 TR 40 T ME —
PR IRAT . B 3-51 45 4 B S8 A R AT IS 1 s 3 51 S T

(6) FEANIA 3-51 Jir 7~ i) A i oy #c BRI D 09 7 kL 8% VI B IR B O+ 12V, &
Kl 3-52 s ix & V2 500 KBk E R

@ Amplitude: 0. 1, Jf-3E o4 M A9 2 EAHE
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$3E BT
Vi
VSRC ]RI }RZ
Resl [ Resl
1k 1kQ
Cl
= i
GND Cap
2 100pF
o <
Resl Cap R4
ekd 100pF Resl
1kQ
V2 RS R6
@VS[N Resl ”Resl =3
1kQ 1kQ Cap
100pF
GND GND
El 3-51 Ay e T A8 1R FUE 5 U8 43 T ik — A9 bR IR A

@ § Amplitude
-] iFl:qucnq

& 3-52

o1
10K

@ Frequency: 10kHz, I 38 A5 M 08 &2 1L AE ,

Ve 5 S IR E R

(7) $RIRANTET 3-53 Fr7i K A JEL 0 A 2 (D oA R I F)
(8) S T MREET7 {8, A& 3-53 F 7 » £ K A% 1 i ARt S 0 31 B 44 7O IN A

OUT M % t5'5 .
(9 BHAEET B HARLEF] fourier_analysis H 5% .

+3 V1
_/ VSRC []RI HRZ
+12V Resl Resl
56kQ 2kQ
Cl
I ouT
= I
GND Cap
C2 0.1pF
" < "N
Resl Cap R4
Lt 0.14F Res|
2kQ
V2
VSIN R5 R6
@ 0.1V Resl ”Resl —C3
10kHz 15kQ 1kQ Cap
100pF
N GND

Kl 3-53 BEULEITR IS
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3.6.3

REBEMHONSH

THEA AR E R SR T k. PR
(1) 16 AD F F i E3 8 F % 4% Design—Edit 'Mixed Sim' Setup,

(2) FTHFan il 3-54 Frn i Analyses Setup (4 #7158 ) A1 4% T 1 S B0 H .

Analyses/Options

Operating Point Analysis
Transient Analysis

DC Sweep Analysis

AC Small Signal Analysis
Noise Analysis

Pole-Zero Analysis
Transfer Function Analysis
Temperature Sweep
Parameter Sweep

Monte Carlo Analysis
Global Parameters
Advanced Options

@ %% Operating Point Analysis #1 Transient Analysis S0, $047 B3 T /E 5 N BE &

T e .

Analyses Setup

Coliect Data For  Active Signals / Probes
Active project

Keep last setup

Sheets to Netlist

SimView Sefup Show Active Probes

Available Signals Active Signals

NetC1_1

K 3-54 BWEEPTESEAMm 1

@ ¥ Collect Data For % & & Active Signals/Probes,
@ ¥ IN 1 OUT ¥ 3| Active Signals £,

(3) ¥ Transient Analysis YEI00, B UNIE 3-55 78 i Transient Analysis Setup (B

BHTBCEDXEHE . T IS E .

Analyses/Options
General Setup
Operating Point Analysis

DC Sweep Analysis

AC Small Signal Analysis
Noise Analysis

Pole-7e1o Analysis
Transfer Function Analysis

Temperature Sweep
Parameter Sweep
Maonte Carlo Analysis
Global Parameters
Advanced Options

Analyses Setup

Transient Analysis Setup
Parameter

Use Initial Conditions

Use Transient Defaults
Default Cyces Displayed
Default Points Per Cycle

Set Defaults

K 3-55 WEMASHAMW 2

@D #Eh Use Transient Defaults,

@ #h Enable Fourier,
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Q@ Hf i BN S HLE .
() By OK #2450 B 0 b ik & A . 78 AD 8w 32 8 F £ £ Simulate—Run
'Mixed Sim' Simulation. Jf #4475 & .

3.6.4 BEMNDHELERD

T B A R AT AT . HOD TR E A

(1) 3847 Spice ffj ELJ5 » Hl 1 I E TG HE , 56 PH %6 TG AE

(2) A 34T HF PCB_Projectl. sdf SCF, 4n&l 3-56 Frow, 8% CHFFAH =4 b 4.
Operating Point, Transient Analysis A1 Fourier Analysis, B Fourier Analysis $r%5 .

Operating Point  Transient Analysis  Fourier Analysis

[& 3-56 il Fourier Analysis Fr%%

(3) B FN A 3-57 Bz 8 HLH 3B (4 45

B 3-57  fiELM > M4 R

(4) i Transient Analysis bR FTIFBT 7 0 Hrdh . Qi SR 34 B0 i . W) 442 BE
I8 773 F T8 IN f OUT 5 S i o maliZ fmmvh . & 3-58 A THRE s 7.

3.6.5 BHEBSHEFNTEENHDN

B B S EOF R PAT R bT . HOP IR A
(1) Kl 3-53 By R4 (B Bk B 56k, 5257 $AAT 1l L o 43
(2) FHFNE 3-59 PR BB g5 58 R B kA KA,
(3) K 3-60 Z5 i1 TR HT 45 R
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75 00m

50 00m

25.00m

0.000m

«100.0m
00000

150 6m
125.0m
180.0m
75.00m
50 00m
25.00m
0.000m
26 bom
50 00m

-75.00m

[ 3-58  BEAS o dh R

P&l 3-59  fif HLm- 43 47 45 2R

4 WE 3-61 s . B PCB_Projectl. sim #3258, 37 JF PCB_Projectl. sim 3 {4,

ZSCAELE T PO LA IN AT OUT 5 a5 k5 FT 10 Y38 I A i 3 FIAH 62 19 R/ B &
WA S 4 2 THD (054 (5 £ N 3-62 e

(5) AR TR B HARAE B fourier_analysis H 3 RIGTE SR BN HAB H ),
IF HiR iz it TR,
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Bl 3-60 IR o B 45 A

Sheet1.5chDoc* PCB_Project1.sdf * PCB_Project!.sim

& 3-61 et sim CHF

Fourier analyasis for out:
No. Harmonics: 10, THD: 14.205 %, Grids

Horm. Phase
0.00000E+000 1. - 00000E+O0O0
00000E+004 -1.75731E+002
00000E+004 13 —8.61028E+0(
-.00000E+004 i 3E =1.74355E+002
4.00000E+004 9.39%965E+001 2.04140E-002
5.00000E+004 0 . 2.36719E-003
6.00000E+004 3.66864E-DD4 1 4.4BZ46E-003
7.00000E+004 3.06491E-0D4 1.12792E+001 3.744B1E-DOD3
8.00000E+004 1.2105BE-0DD4 -1.15133E4+000 1.47912E-003
9.00000E+004 1.31975E-D04 6.93697TE+000 1.61252E-003

- D000DE+000
-0000DE+000
-96285E+001
-37648E+000
.69728E+002

132E+002
9465E+002
T011E+002
45BDE+002
266BE+002

Mo NNR R DOO

4
-8
=
8

Fourier analyais for in:
No. Harmonics: 10, THD: 1.07624 §, Gridsize: 200, Interpolation Degree: 1
Horm. Phase
00000E+000 ( 0.00000E+000
1.00000E+004 -] ¢ J a
00000E+004 ) 2 9. 9 345E+001
3.00000E+004 4.73192E-0D4 T.46072E+000 - 7.49773E+000
4.00000E+004 1.51463E —-7.TE499E+001 -7.78129E+001
5.00000E+004 T7.91552 9.35753E+001 «071T71E-005 9.35382E+001
. 00000E+004 3.06561E 97E+001 -12611E-004 -08.42027E+001
7.00000E4004 1.74192E ~1.65304E+ -TT629E-DD4 -1._6526TE+HO02
&.00000E+004 2.41869E b 1.46366E4+002 2.46642E-005 1.46403E+002
5.00000E+004 3.91151E-D06 =1.75185E+002 -SBEG9E-DOS -1.75148E+002

4
4

Kl 3-62 il B b4 pr 0 HoAb A5 B
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3.7 RETI

AR R A T MR P 0 B ) R O AT MR A e A R D AR A R S MR A O A L B
BB R AT S RO A RS 5 AR B SR I A v A — SR LS R AT 4

b AR TR R R S SCANTTS

1) fr b e rs

B 1 M P R A E i ) 5 A O Y BT AT R R A I A ) RMS i

2) AW

i A\ P — A SRR AR AR — > 0 R AR B BEAEL R v A A DRI G A ) PR
T SRR 46 5 a9 26 115 B 9 B R MR A . 3R 3-1 G i TR (W] O AR 4 T 0 A B IR

LIE=N
£31 FAETHHHEENES
a2 Al M7 2 (VP /Hz) = X
FID PR o Mg 75
RD 5 RD #H 5 iy M
GaASFET) RG 5 RG AH 1Y P M
RS 5 RS G $ g 75
SID TR R
TOT S
FID PR o Mg 75
b p) RS 5 RS G i $A g 7E
SID BB I 7
TOT ST
RHI 5 RHI A6 iy A e 75
ERITPN RLO 5 RLO H i #h g 7
TOT SR
B TOT Sk W P
FID PR o Mg 75
RD 5 RD #5¢ iy $A M 75
GFET) RG 5 RG *H\a&ﬁ@n&%wﬁ'ﬁ
RS 5 RS AHC (1 g 7
SID TR 1
TOT SRR
FID PR 6 Mg
RB 5 RB ¢ iy $A g
RD 5 RD A5G iy e
M(MOSFET) RG 5 RG HI Ay #hige =5
RS 5 RS M 1 A
SID HOR I 7
TOT SR
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L i M7 2 A (VP /Hz) & X

FIB PR o Mg 7
RB 5 RB HI 3 i g
RC 5 RC 03¢ (1 P g 75

Q(B]T) RE 5 RE A C (1) $ I 5
SIB AR HEL 3R O B TR M 7R
SIC TH1EE EL g B TR AH 9 1 UKL I 7
TOT S T

RCE B TOT J I

Iswitch TOT 2T

Vswitch TOT I

b

@ INHRMEFS A KE = (T /) IE FE .

@ B . XFF BIT, A 21 ALIE s % F GaAsFET.JFET 1 MOSFET 336, f1 46T % (dI/dV) = 2/3 BIE H..

® M. FI4RT/R BIELE

@ FR1F RS o SR AR N T A R Y BRI
® NTOT(ONOISE) . Ha [ i 515y e s
® V(ONOISE) : % &% B 1) RMS,
@ VANOISE) : %2 A5, V(ONOISE) /1 2543 8 .

3.7.1 BUFNIRFEONILIE

A S g SR R R AT R B AR D IR HOD IR R
(1D 1& Windows #1F & 4t 3 51 9 22 T /1 & #£0F 15 1> Altium Designer, 7 JF AD

B

(2) ¢ AD F 5L F 3K 8N ik £ File> New— Project—PCB Project, B8] # — 1%~

PCB_Projectl. PrjPCB 3 T .

(3D F4 BECHIT 1T JIT A 203 00 5 0 D B P B9 7 0% - B3 I 44 2 Shieet. SchDoc f Ji B4 B S 14

3.7.2 WMREFDMEBIR
R A BT . H TR

(1) M Miscellaneous Devices. IntLib JFE #1433 2] 4% % Resl f B HTH . K F N
Cap MHL 2 ToM 445 0 QNPN [ R 8 (L2 £ Model Type iy Simulation BJTHF) , I

H HAZ B AN 18] 3-63 BT s i o 8 HEA T T

X PR 22 X RR Y S AT DABRARIE . TR

O BUli T B AR () b AR AT I L e S

@ WP 3-64 R - 7% A B 2L Mirrored & EAE . I AT LU A5 0 B S R4S .

(2) M Simulation Sources. IntLib JEF1$% 2] 4 5% & VSRC H1 VSIN #7564, 3 3% M 4

Kl 3-63 JIr /R (9 06 B EAT HCE .
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v7? R? R? R?
VSRC | [Resl Resl Resl
1kQ 1kQ 1kQ

Cap
G%_D R? 2 A0pE SEN R?
NN ——
Resl Resl
1kQ2 1k
v? e
VSIN =
GND
L
GND
? Q?
NPN NPN
V7
VSRC
L
GND

Bl 3-63 iy EIm e A5 5 R

Mode |Nomal =

Mirrored

Local Colors fis W unes

[ 3-64  BEAGRE ikE

(3) Highy AD 5 W F THF A0 B K GND #ie BN & 3-63 B R i fir & #E17

HCE

(4) iy AD 5V T T EAR N A 1 L% L R X 28 T A% 7 A 5 PR IR AN 18] 3-65 BT

YT AT

(5) 4% WERT I I 4 43 19 g S0 s 5 50 BE AR SRAT (9 77 35 » O v i o B9 O AR 045 5 950 T

—HIARIRAT . 18] 3-66 43 H 23 BL S8 b IR AT i 4 B P ST

(6) WnI&l 3-67 Jirzn o VI Hl V3 435I B E S + 12V Fl— 12V, HAlTT 2% 15 2 8ok 4n

K 3-67 FroR b AT B E

(T T J5 X5 ELA5 R 3B A 3-67 Bros . AEHL A CL ¥ A i 70 31 B 44 55

OUT1 F1 OUT2 )/ 25 45 2 .

3.7.3 BEBREDTSH
THAFREEE SN L., BER TR,



B3IE HTHRFITSHE ||Pp 95

V? R?
VSRC | |Resl

R? R?
Resl Resl
1kQ 1kQ2 1kQ
Cc?
1]
I
'J Cap L i 1
= 100pF !
GND R? Q? p NpN R?
Resl " NPN Resl
1kQ 1k
V7
VSIN =
GND
GND
Q? ™~ Q2
NPN A A NPN
V2
VSIN
GND
[¥ 3-65 % 3% HL I T A 14 AL 5 U
V1 R1 R2 R3
VSRC Resl Resl Resl
1kQ2 [139] 1kQ
Cl
|1
I
= 100pF
GND R4 Q2 I NpN_ RS
Resl ™~ NPN Resl
1kQ2 1kQ)
V2
VSIN =
GND
GND
Q3 ™ v Q4
NPN A A NPN
V3
VSRC
GND

Pl 3-66 S HLEE TR A S IR 20 TE ik — A9 AR AT
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Vi RI R2 R3
VSRC Resl Resl Resl
F12V ] Ik 10kQ2 10kQ
outi ! oum
1
Cap
= SpF Ql
GND B .J Q * L NeN RS
Resl ™ NPN Resl
1kQ 1kQ
V2
VSIN
0.1
GND
Q3 ™ v Q4
NPN A L NPN
V3
VSRC
-12v
GND

3-67 BB IT TSR

(1) 7F AD £ 71 F 32 8T % # Simulate—>Edit 'Mixed Sim' Setup.,

(2) FTHF 4l 3-68 JIr7n i Analyses Setup (4B i5 ) F1H . 4% RIS HORK E .

Analyses/Options

Operating Point Analysis
Triansient Analysis

DC Sweep Analysis

AC Small Signal Analysis
Noise Analysis

Pole-Zero Analysis
Transfer Function Analysis
Temperature Sweep
Parameter Sweep

Monte Cario Analysis
Global Parameters
Advanced Options

Analyses Setup

Actve Signals / Probes
Active project
Keep last setup

Collect Data For
Sheets to Netiist

SimView Sefup Show Active Probes

Available Signals Active Signals

K 3-68 WHEMNGESHAWE 1

—

[®]
Z |
o

@ #p Operating Point Analysis 1 Noise Analysis YEI0 , $h47 B T /E £ T 75 23 B

e,

@ ¥ Collect Data For % & & Active Signals/Probes,
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@ ¥ OUTI1 1 OUT2 Zfm#| Active Signals £ H,
(3) #$& Noise Analysis #6370, H UMK 3-69 Fi7n Noise Analysis Setup (Mg 40 ¥ %
BEYRM., T HSELE.

Analyses Setup

Analyses/Options Maoise Analysis Setup
General Setup Parameter

Operating Point Analysis Moise Source

Transient Analysis

DC Sweep Analysis

AC Small Signal Analysis

Start Frequengy
Stop Frequeng
Sweep Type

Pole-Zero Analysis Test Points

Transfer Function Analysis Points Per Summary
Temperature Sweep
Farameter Sweep
Monte Carlo Analysis
Global Parameters
Advanced Options

Output Node
Reference Node

Total Test Points

B 3-69 WEMASHAMW 2

@ Noise Source(MEFH ) . V2,

@ Start Frequency I Z) . 100. 0k,

® Stop Frequency (#1153 . 10. 00g,

@ Sweep Type(FHHiZEAD) ; Decade,

® Output Node(Fi i 7 5) . OUT2,

© HAb#BINSEORE .

(4) Mk OK %40 iR /AT s & AT . /8 AD £ FHi 38 50 F % $% Simulate—>Run
Mixed Sim' Simulation, JF #8475 B .

3.7.4 RBEMESRDM

TR R RS A B R IEAT 0. HOD IR A

(1) J&47 Spice fj ELJi7 » 5 H 14 B X H HE  OC 1120 G0 ALE o

(2) H3I{TFF PCB_Projectl. sdf 3¢, K&l 3-70 Frs AL IZ XA T AP MR, —1
& Operating Point, 5 — 4~ Noise Spectral Density (I 75 3% %% ), B {7 Noise Spectral
Density $r%5 .

Operating Point  Noise Speciral Density

3-70 %4 Noise Spectral Density

(3) AT LA BN E 3-71 FF7s 09 We ms 3% 36 B o A 1A
(4) PRAF T2 SO B AR AF B noise_analysis H 5% T R AR AF 2 HAML HZ T,
BHZE TR,



98 || BEHESPCBIELT

0 000y
0o

200 00e-18

175 O0e- 18

150.00c-18
125.00e-18
100.000- 18
75.000e-18
50 0000- 10
25.000e-18

0.0000-18
{

P 3-71 MR R 4 A
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AT N A 0 A L B IR BT IR A AT . T2 PN L AL R A b R LI IR
FEMT S BN o i B B a5 5. WA IR E R A4 GaAsFET LA . & .
JFET . HE& MOSFET . BJ T Ht B AT R FF 56 CH A TS 5D .

3.8.1 BUFMNEBEDMIIE

T TH S 4 ST OB A R AT B TR AR D R A

(1) 7 Windows #:4F &4 £ A B9 T M T £ 0F 45 1> Altium Designer. T AD
A

(2) 7F AD £ R F 32 BT ik £ File>New—Project—=PCB Project, fil] # — 4% F R
PCB_Projectl. PrjPCB 3 T2 .

(3) 4% BRI T T A 28 0 s i B I 1) 5 v L S N 44 72 Sheetl. SchDoc (14 J5% 3 18] SO

3.8.2 {EEEDIBI

T T AL R R A A L . D IR A

(1) M Miscellaneous Devices. IntLib JE #1433 2] % F  Resl g HITH .4 F N
Res Tap {17 25 B3 B 4 5 Diode 1N4148 (¥ Z#§ & .4 51 Diode 18TQ045 i 45 . 4
2 Op Amp 18 B R & (413 $% Model Type i Simulation (#7544 , I 44 I 4 B
&l 3-72 Fros i B BE AT CE

(2) M Simulation Sources. IntLib FE /%3 4 F K VSRC oot K 3-72 i
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L L
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K 3-72  jE JTHR G SR
7 WA AT .

(3) Hdy AD EF I F T HAZ A Bl 8L K GND 4% BN & 3-72 fir /R (9 7 & 347
THUE

(4) iy AD GV T T EA P9 A 18 L% HL R X 28 S0 a8 0 A S 5 PRk IR AN 18] 3-73 Bir
/N7 AR AT

H}R?
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Diode 18TQ045
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(5) 4% MR I I 4 43 19 g J0 A8 5 50 BE AR SRAT 9 77 35 » O oL B o A9 O 4 045 5 I T o

—IIFRIRAT . B 3-74 45 2 BE S A URAT I 1 D B ] A o

H}Rl
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1kQ R2
Res Ta?g
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DI C— VSRC
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(6) Wl 3-75 firzn K5 V1A V2 %8+ 15V, HAtoo s S 8Uae K vh ik & .

[ 3-74 g WL B TCAS 1R FAE 5 IR 0 TiE ME — A A 3R
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Resl
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DI _/VSRC
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(7) R 7 78 X {5 45 J 00 23 Hr » WL 3-75 7« TR 2 B i s i il 8 4% % OUT

45 h5 5

(8) IAEI S0 B HARTE R temperature_analysis H3#E R .

3.8.3 REREDSH

T EIRE TS k. AR R A

(1) 78 AD £ A F 32 8T % # Simulate—>Edit 'Mixed Sim' Setup,

(2) FTIFaNIEl 3-76 Fr78 19 Analyses Setup (Jr s &) ST #% T 0 S E0E .

@ Hrf Transient Analysis #il Temperature Sweep Y630 , T8 2540 A AR B 36 o0

Prae.

@ ¥ Collect Data For i% ¥ & Active Signals/Probes,

® ¥ OUT %I Active Signals £/,

(3) #$E Temperature Sweep, H I UNE 3-77 FF /8 B Temperature Sweep Setup (i &
P ED Fm . #%F sk E .

AnalysedOptions Enabled
Dpemting Point Analysis
Transient Analysis

DC Sweep Analysis

AC Small Signal Anakys
Noise Analysis

Pole-Zero Analysis
Transfer Fundion Analysis
Temperature Sweep
Parameter Sweep

Monie Carlo Anatyss
Global Farametens
Amvanced Options

Preferences...

Analyse/Options

General Setup

Dpermsting Point Analysis
Transient Analysis

DC Sweep Analyiis

AL Small Segnal Analyiis
Noiie Analyst

Pole-Zeto Analysis
Transfer Fundion Analysis

Parameter Sweep
Maonlte Carlo Analysis
Global Farameters
Advanced Options

Preferences...

Analyses Setup

Adtive Sigraly / Probes
Sheets to Netiist | Adive project -
Keep lint selup -

Cellect Data Far

SimView Setup Show Active Probes

Availabir Sagnaly Artive Sigraly
D [id]

Dfp]

Did|

D2fp)

MetAR1_2

Nel 3

K 3-76  WEMESHIE 1

Analyzes Setup

Temperature Sweep Setup
Parameter
Start Temperature
Stop Temperature 100.0
Step Temperature 1000

K 3-77 WENHSHAW 2
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@ Start Temperature GEIATRE) . 0. 000,

@ Stop Temperature(Z FVEE) : 100.0,

@® Step Temperature(GEKE ) . 10. 00,

@ HAbFEBINS B E .

(4) ik OK #e i, iR ik 8 R . 78 AD F 5 42 3¢ 50 F % #% Simulate—>Run
Mixed Sim' Simulation, JF 45 4715 & .

3.8.4 REDESRDMN

T 7 O S AT AT . D A

(1) &AT Spice {5 ELJ5 » B 4 B X EHE L X F1IZ AT IEHE

(2) [EHFTIF PCB_Projectl. sdf SCfF. fE3%3CfF F 4 — > Transient Analysis b4 .
LU A Y

(3) il 3-78 Pizw . 4 TR EE R A5 R

Wl 3-78 iR A 0 FL AR
(4 PRAFE TR SO F HAR A7 3 temperature_analysis H % F LB TR .

3.9 BEEETF A

AR M H 52 R AT LS R RAT S R  ANT T N A M S R AT
ML SR B NN S ORI A BT S 4 B 7 LA R
3.9.1 BUFNRBF RSO LIZ

T E S ISR S T TR R HOP IR A



$3IE BHTHRFITSHE ||p 103

(1) 7€ Windows #/E RS £ R WA T M T, I 1 — Altium Designer, 4T AD
B

(2) 7F AD £ R F 32 BT ik £ File>New—Project—=PCB Project, fil] i — 14~ % F H
PCB_Projectl. PrjPCB H#r T.2,

(3) Fi¢ REHT T BT A 28 B s fin D 38 51 09 75 i I 44 578 Sheeet 1. SchDoc By Jit 38 5] S04

3.9.2 MERRFFTOMEBI

A T SRR M RS BT ORI IR AT SR R P . HAP R E
£ 45

(1) M Miscellaneous Devices. IntLib JFE 143 3 2] % F  Resl g HTH . B F N
Cap AT 4 F 8 NPN 1y R4 (b2 1 £ Model Type 2 Simulation #7c4) , f
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(2) M\ Simulation Sources. IntLib & i1 #6314 5 & VSRC 1 VSIN (#7544, 33 BB
Bl 3-79 Fir s A7 B FEAT TR .

(3) g AD EHm R T2 8 09 B4 6 GND 4% B &l 3-79 Fr7R 19 B k17
i

(D s AD FFE R T HARS A 3% 2 e B L fF X 2 T 28 R S 5 R e B 1B 3-80 B
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(5) 4% BRI T BT A 28 04 R G A4 43 BE AR TUAF 19 5 05 S LIS b %) G R A 5 TR 40 T MiE —
MIARIRATF . B 3-81 25 Hh 43 e 58 b R AT I 174 I 2 1 S 1

(6) WK 3-82 fiR g uasth S BB ik & .

(7) R T I8 X575 BLE5 BB A3 A . %2 a0 18 3-82 Itz Ay H % L 76 HiL 25 C1 Y iyt ik i ' 44
T OUT M br5 .
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R? R?
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THNAEEFHFERY SN k. KPR FEEAE.
(D) £ AD FFim F 32 88 F 1% #% Simulate—>Edit 'Mixed Sim' Setup.,

(2) FTIT4n1E] 3-83 Fr7n iy Analyses Setup(Zp#frisc ) F . % N oS B E .

@ & Operating Point Analysis, Transient Analysis #l1 Monte Carlo Analysis &% ,
O3 AT B AR A BRSNS R R P e .

@ ¥ Collect Data For ¥ B &7 Active Signals/Probes,



$3IE BHTHEFITSHE ||p 105

R1 R2
Resl Resl C" Vi
100kQ 3kQ2 — VSRC
Cl +0
ouT
Cap
(67 100pF o
I ¢ QI =
I o NPN GND
Cap []R3
100pF Resl
V2 1kQ
VSIN []FA
001V Resl
47kQ2 HRS ==i(3
Resl| | Cap
£ 1kQ | 100pF
GND
GND

Kl 3-82 UL EITAHMTE SR

Analyses Setup (Mixed Sim)

Analyse io

Operating Point Analysis

ata For  Active Signals / Probes
Active project

Keep last setup Show Active Probes

Avallable Signals Ac gnals

Preferences...

Kl 3-83 WEMESHIE 1

® ¥ OUT ¥shn3) Active Signals 21,

(3) ##¥ Transient Analysis Y637, S I UN & 3-84 Fi7n B4 Transient Analysis Setup ([
O CE) U N CE SR

(4) % ¥ Monte Carlo Analysis 330, H 340 & 3-85 A /8 B Monte Carlo Analysis
Setup(FF-R I /3 Hrik &) F 1 4% T oS8k E

@ Seed(Fr—+): 32767,

@ Distribution(434fi) : Uniform,

® Number of RunsGE1FR %D . 30,

@ ¥ A Tolerance(4522) R E N 10%.,
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Analyses Setup

Analyses/Options Transient Analysis Setup
General Setup Parameter
Operating Point Analysis

DC Sweep Analysis

AC Small Signal Analysis

MNoise Analysis

Pole-Zero Analysis Use Initial Conditions
Transfer Funchion Analysis
Temperature Sweep
Parameter Sweep

Mante Cario Analysis
Global Parameters
Advanced Options

Use Transient Defaults
Default Cydes Displayed
Default Points Per Cycle

Set Defaults

K 3-84 WEMASHAMW 2

Analyses Setup (Mixed Sim)

Analyses/Options Mante Carlo Analysis Setup
General Setup Parameter Value
Operating Point Analysis SEed 32767

Transient Analysis NS0 Uniform

= N o NS
DC Sweep Analysis lumber of Run 30
AC Small Signal Analysis . :

Detaull Resistor Tolerance

Analysis =

Default Capacitor Tolerance

Pole-Zero Analysis -
sialinlaly Default Inductor Tolerance

Transfer Function Analysis Default Transistor Tolerance

Temperature Sweep Default DC Source Tolerance

Parameter Sweep Default Digital Tp Tolerance

Global Parameters Specific Tolerances 0 defined...

Advanced Options

Preferences... E Cancel
K 3-85 W EFESHRW 3

(5) Hdy OK #540 B e A s & AL . 76 AD 3 B 3% % F 3£ #% Simulate—>Run '
Mixed Sim' Simulation. JF 48 44715 £ .

3.9.4 KR FREZPELERDOM
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(3) nl&l 3-86 Fim . i thh T 5% KRB 4 45 1 .

) R1E TR B HAR B montecarlo_analysis H3E T 1B %t T4,
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