ANALOG
DEVICES

B — A"

&

WA E A LTspice3k {5 H B HI
EMC5 B4 B— 280 4>
NEESTEMN

Richard Anslow, %548
Sylvain Le Bras, IR375F Ti2)H

{EMLTspiceMA{REMCHI{E S 2B % AT LEITARERMEE TEM?

AT AL Tspice EMCHNf 5 e B MR A FUBTRI A A8 RAUSCREMISR2 13 5 ot M A (LA R RN AT I 5 AR il . B ARG G ke
Ay, AL IR spice JRAT I (AU EMCOT FUAT R — BB sy, dilmsHs B o TR AT AR 2, S PR A T,
T, RAVNR T AR IRRE . A6 SRS PG IITSDIcNS | e miue Zenl R ROl A S S R g

HTH, BB RGO FEHLHITC R R,

FESE2ER s, WATE A A UspiceICRF AL A, WML > EEERRES ML, 45 & IEEEH AT o £ I 45 i B 2 ) Jo 4
AR T s A LM S et X E TR, it HIK.

NRATH 2 REFTIREWIAENR, WIRTEFRIEE, 30 » ECIRA AR, SR % R R MIER, B
HER LT AT A DL AR O OB, B A 2l (RS-485. Hoor A v i R

RS-232) . @ EETFHR(LVDS). JEALAFEMIUSBAR M A K 3 F:5 i it £

413 2 A3k FiL(PoDL )97 2 B 0F LA K I (SPE).

Viusbh dplus) V{usb dminus)

1A JH LTspice i £7 1950 #7715

my\nalog @ izipiE. analog.com/cn


https://registration.analog.com/login/AccountRegistration.aspx?locale=zh
http://analog.com/cn
http://www.analog.com/cn/index.html
https://ezchina.analog.com/welcome
https://space.bilibili.com/485090867/?spm_id_from=333.999.0.0
https://www.analog.com/cn/design-center/design-tools-and-calculators/ltspice-simulator.html
https://www.analog.com/cn/technical-articles/how-to-get-the-best-results-using-ltspice-part-1.html

{6 A LTspice s S 52 8 4 (5] 51 B E SAEIE R RO R BT O, i,

ARSCEFBINE LT BURIZ 45 T B 1S, i, > KRS
b RO AT RIS S e > AT TS

> ESEPLZEGEE ST ? R RLZSCE fE SRR > R P It i T  #

k. FahBLE?
TREE FhahsRILRC EEME, BRBEIR2 LR ECE R, AT #iRE R

> RSEIETH LAE, HEEEMEHER . BEMTHEZENE SRV S R T, T RE A U B T R 2 2
1, CREM A SEHb T 42
LTspicedt] 22 i PWLEL Hi 4% =X I B 2PT 7R

b FELTspicerir S il 55 et 53 47 0.000000E+000— 0. 00N
b k. SR AR I R, R A R LN R 1.320000E-005— 0.00EN

P BEASCG, BRI AERS.

Srbi R 1.334583E-005—— 0.00MEANd
> A RIS RO R 5 T RATE 1.337083E _@@5% 1. 2@
HUTERE A E 1.346667E-005——> 1.20@AMN3
IRFEH A T — RS 7 ok R e 5w 1, 361250E-005—— 1. 20@RME
—&, RERETHRPES TR, 1 . 36375@E ‘@@5% _ @ . @e

SR F T B MR AN 7 SRS AT KA, IFTIBRIE 500 e it s L A oL
L BB BT R S Y

He.
LTspice L A7 R 3 HT BT T 1) — 2 T H. | {H AT 2 ThRE AT, b AN I ]

5 SRS 5
T W LB B b OB AR OB, . )

158 R0t 1) 2 4 R PWL S 14 b > REIEL (Asciifh#09)
UTspiced2fit T —FhfEHZL P MR i O B8 ik, A THE > CRZEIELF (Asciiih#13)
UF 3 o TR BRSO 0L, 2008 R OK S R > LFRIRITHF (Asciifh#10)

// initialize
fprintf (pFile,"%dn\t@\n",0,initialVoltage);
fprintf (pFile,"%dn\te\n",DELAY,initialVoltage);

// loop for every sample
for (sample = © ; sample < NUMBER_OF_SAMPLES ; sample++)
{

// Compute a sample

logicLevel = rand() % 2;

// print sample

if (logicLevel == 0)

{
fprintf (pFile,"%fn\t%5.2f\n", (sample*symbolTime)+DELAY+transitionTime,voltagelow);
fprintf (pFile,"%fn\t%5.2f\n", ((sample+1l)*symbolTime)+DELAY-transitionTime,voltagelow);
printf ("%fn\t%5.2f\n", (sample*symbolTime)+DELAY,voltagelow);

}

else

{
fprintf (pFile,"%fn\t%5.2f\n", (sample*symbolTime)+DELAY+transitionTime,voltageHigh);
fprintf (pFile,"%fn\t%5.2f\n", ((sample+1)*symbolTime)+DELAY-transitionTime,voltageHigh);
printf ("%fn\t%5.2f\n", (sample*symbolTime)+DELAY,voltageHigh);

}

}
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// Max consecutive identical symbol (for droop)
#define MAX_CONSECUTIVE_®O 7
#define MAX_CONSECUTIVE_1 10

[...]

if (consecutiveHigh > MAX_CONSECUTIVE_1)

{
printf("Hit Max 1 limit - Bit stuffing a Zero\n");
logiclLevel = 0;
consecutiveHigh = 0;

if (consecutivelow > MAX_CONSECUTIVE_O)

{
printf("Hit Max @ limit - Bit stuffing a One\n");
logiclLevel = 1;
consecutivelLow = 0;
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[9 Independent Voltage Source - V2

Functions
() (none)
O PULSE(V1 V2 Tdelay Trise Tfall Ton Period Ncycles)

() SINE(Voffset Vamp Freq Td Theta Phi Neycles)
(O EXP(V1V2 Td1 Taul Td2 Tau2)

() SFFM(Voff Vamp Fcar MDI Fsig)
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HiiPlot Settings (I BEE ) ZEHLrpf Save Plot Settings ({R7E%
EixE) .

A5 PR W SO S 2R AT IR PLTSCR . ST HIDF RGNS Excel ST T 7R Y
2 SGRTE (K22)

LTSpice MDI Return Loss Mask

Start Freq End Freq |RL Start RL Stop
100000  200000| -14.582
200000 1000000 -20

1000000 10000000 -20

Line def for LTSPICE plot settings file

-20|Line: "dB" 4 0 (100000,0.18660574063097) (200000,0.1)
-20|Line: "dB" 4 0 (200000,0.1) (1000000,0.1)

-3.3|Line: "dB" 4 0 (1000000,0.1) (10000000,0.683911647281429)

[&122. LTspiceZz: [l s 8 S Hy 26 1 X

BAEGE PRI B B, A RRdIE, K58 dDont
Plot Phase (L HI4EHL) +24.

XTFRBRTZHENEL

SRR PR PR TR AL A TS P O & LR I R
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FABCRB IR 2215 08, indoseph SpenceriiGabino Alonsof 3¢ 5 ik,

HRHE I 220 A 74 295 22 func binary(run,index)fi1.func we(nomtolindex)
FAEL, TR AT IR A SPICERE A T AE LTspice B P v,

func binary(run,index)floor(run/(2**index))-2*floor(run/(2**(index+1)))

func wc(nom,tol,index) if(run==numruns,nom,if(binary(run,index),nom*(1+
tol),nom*(1-tol)))

Yy TR RE AR, %,

> FnumrunsiE BARF T MO LIS AT IR B, R EEIEFT IR B B
B FEAT IR FETW SL AT T B KA . e/ ME FIBRFR
fli. BITRECHL'N, HAPNET 55005 20 AT &
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.param numruns =129
> ERBEYILLTRIBR, WA TR A,
{wc(100R, 0.1, 0)}
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> OTARZE (B A+E-10%)

> OHEEEMSRMRS], T —AZEIEN TR %5

N
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fo

R1 90 0Z00 {wc(100, TolA, 0)}

c2 200 nF%:600 nF {wc(400 nF, TolB, 1)}

c3 200 nFZ£600 nF {wcl(400 nF, TolB, 2)}

1 500uHZE1500pH {wcl(1000 pH, TolC, 3)}

L2 0 nHZE500 nH {wc(250 nH, TolD, 4)}

L2 0 nHZ£500 nH {wc(250 nH, TolD, 5)}

c6 0 pF %200 pF {wcl100 pF, TolE, 6)}
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100KHz W oM
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TR WA AR ZE S Mo AT, DM AR
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i iy B B 6 P A REAS EL B

{nom*(1+gaussf{tol/1)} 68.2% (10)
{nom*(1+gaussftol/2))} @ 95.4% (20)
{nom*(1+gauss(tol/3))} @ 93.7% (30)

{nom*(1+gaussftol/4))} @99.99% (40)
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.param TolA = 0.10
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{10041V (100-41(v1))
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23 %5 [ 8 b R AR I oo 397 93 A1 A5 2K 0% WF 08 225 WA IR 4 E AR I
BN, XMTEROATE. A TIER T, iRBTIRE
LS EN

L5373 2 e HRUA FEFE B 2 SRR, 4 T 2 1 ) 1 v AT Y
ey Ao iR AE.

TE10BASE-T1L$% & 4347 Fh B9 [z FB

5 FHT0BASE-TILLA K I BRAERY 6, WA 2 LAk, 7
WL ARE T P T A5 G 22k, AT i FI0BASE-TIL, 22 J& —Fh
] B S B AR 22 X5, F T A WU A R0 A 20 1k L 2% 2% (PD) it
B, BARADIE I —B g8, (H.06%0 46ty 1238 15 W & 2%
(PHY)FnIC 5 e 8 LA i 10BASE-TILkR 4 .

LTspiceH 4k 2 R 10BASE-TILTE 5 52 5 1k B0 41F mT LUAdE I SIS AR 1
55T,
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FEHLEIN, AR5 5 LT 45333 ns, T RERFRIARTE

FriEEM A EE, HI0EL
s} ] i A126.66 s,

120, 15 0F10 % 1564 1Y b PR ik

Ty T AR RER G, TR PR 2T AR, e
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// loop for every sample
for (sample

{

// Compute a sample
previousLogiclevel = logiclevel;
logicLevel = (rand() % 3) ;

transition = abs((previousLogiclLevel - logiclLevel));

switch (transition)

{

}
}

case 2

break;

case 1 :

DELAY ; sample < (NUMBER_OF_SAMPLES+DELAY) ; sample++)

: // +1 to -1 transition or +1 to -1 transition
fprintf (pfile,"%E\t%5.2f\n", (sample*M_G_PERIOD),busvoltage[previousLogicLevel]);
fprintf (pfile,"%E\t%5.2f\n",(sample*M_G_PERIOD)+(M_G_RISE),busvoltage[logicLevel]);

// transition to nearby state ( -1 <-> 0 <-> 1)

fprintf (pfile,"%E\t%5.2f\n", (sample*M_G_PERIOD)+((1.0*M_G_RISE)/4.0),
busvoltage[previousLogiclLevel]);
fprintf (pfile,"%E\t%5.2f\n", (sample*M_G_PERIOD)+((3.0*M_G_RISE)/4.0),

break;

case 0 :

// no change in value

busvoltage[logicLevel]);

fprintf (pfile,"%E\t%5.2f\n",(sample*M_G_PERIOD),busvoltage[logicLevel]);

break;

default :

break;
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