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— IR

OSC: 1.000 @80 000 €0 MHz 20 mVpk DC: eV SINGLE
18@ Log steps INTEG: 1@ cycle ANALY: CH1/CH2

f:  75.857 757 S@kHz dBR: 9.193 dB
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https://www.youtube.com/watch?v=dRmjOcuEXC4

\— R

A000.DAT
Title of data:
R [dB

all

ANALOG
DEVICES

- > LIRS

ANEE : 15V

hEE : 5V/2A CRE—R

Teme when data generated: 2012411 1819

Phase [deg]

N> ADEF

0.5A/2ARA Y F >

TR S>>T> 6 10us

B —
§ llFI"'1 |‘I " .

MARTTINE

Tekfrilt | L : J
210 S ; ; T ; ; I Chigsy
a0 - T oo 1Lneps
150 | be
120
90 AR fx axd ] T L ;
w0 PN VMAAMMAMMAMAMAY Vil
o ) oo :
I R e
GND A
_3IJ .....................................
-0

90 LR
-120 : : : 5 : : ; ;
-150 [ 100mY e “EMO100Ms A Chd4 £ 1,304

Q
Chd 1.00 A0
130 P 25.00 % |1NI ﬂ

100
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product name: NF FRABDOG
O5C amplitude = 0.1 Vpeak 050G DG biaz = 0V 0S50 waveform: SIN Sweap minimum frequency = 100H: Sweep maximum freguency = 1000000Hz Sweap

OORXA—)\—JEIKE : 43kHz
fIfERAG « 45

resolution = 400Log stepssweep Integrabon period = 10cycle Dalay time = Zeyele Order of harmonic analysis = 1 Measure mode: CH1&Ch2 Aute integralion:
0N Amplitude compresson: OFF Slow sweap: OFF

’7 e | R | RER | A ﬁfv/"ya_y ATty k| TO—7

AC a 20 MHz Zdiv 1.02 div 0.000 ¥ 10X
Ith

ARG 15kQ+470pF

c3 FIHEDTPOO>TCHD

10001



1000.DAT

ABN&EE : 15V
HHOEEER : 5V/2A

Time when data generated: 2012411 1753

12//

Title of data: 15k 10000
R [dB Phage [deg]
=1210
80 J]ﬂm-'l\"w 180
Llr“‘"'lp\. [ 150
T
40 =120
=190
20 =160
=130
i} =
=-1-30
-20 =1-60
=1-40
-40 |lll =1-120
o =1-150
W™
-60 \. =1-180
1 1 [ 1 [ [ [ [ 1
100 S0 1k B 10k 50k 100k 500k 1M
Frequeney [Hz]
product name: NF FRAS0OE6 version: 3.00
QO5G amplitede = 01 Vpeak 05 DG bias = 0V 050 waveform: SIN Sweep minimum frequency = 100Hz  Sweep maxdmum freguency = 1000000Hz  Sweep
resolution = 400Log steps eweep Integration period = 10cysle Dalay time = Zeyele Order of harmonic analysis = 1 Measure mode: CHIECh2  Aute intagration:
0N Amplitude compression: OFF Slow swaap: OFF

DOORXA—)\—JEIKE . 41kHz
fIfER¥E : 58

Analog Devices Proprietary Information ©

0.5A/2ARA Y F >

TR S>>T> 6 10us

I — .
..................... S AAvE=TYR
! -1 DC
[ s e mewww W\h AC "L
i :
| GNDA&
[@{EM 100mv A% - - TN 100Ms A Chd £ 1.30 & 0
s . . Ch4 1.00 A< . . . E
T M aaseos M) Jso
e | EERE | SR | Somy |FYyay| A7y b 70—7
AC I 20 MH2z 7div 1.02 div 0.000 ¥V 10

15kQ+1000pF
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ABN&EE : 15V

‘ 0.5A/2ARA W F >
HHDEBEER : 5V/2A

TR S>>T> 6 10us

SO00DAT Teme when data generatad: 2012411 18:22
Title of data: Untitled
R [dB Phase [degl Tel(f%ﬂ: | [ i ]
i L s
o 120 L B e
50 4 i : : : : ; : i
\ DC
40 =1120
30 =190
20 = i AC NG
i0 =130 :
il - .
il GNDA&
. -30 ;
. +-s0 :
&
_UU ——L:'D ....................................... g
40 20 . : : : S ——
-50 = -1-150 ﬁ\ T00mMY By -0 o e M 100Ms A Chd & 1.30 A Q
W chd 1.00A¢G
—60 Y —1-130 : : : : L 25.00 % : |1M |2|
1 1 1 1 1 1 1 1 1 e EiREn | SR Ru?(—]r—njvb R a4y | 707
100 500 1k [ 10k B0k 100k 500k M AC +7 20 MHz 7div 1.02div | 0.000V¥ 10X
Frequeney [Hz]

product name: NF FRAS006 vargion: 3.00
O5G amplitude = 0.1Vpeak OS50 DG blas = 0V 050 waveform: S5IN Sweap minimum frequency = 100Hz Sweesp maximum freguency = 1000000Hz Sweasp

resolubtion = 400Log steps/sweep Integrabion period = 10eycla Delay time = Zeyele Order of harmonic analysis = 1 Measure mode: CHI&CKZ  Aute intagration:
OM Amplitude sompression: OFF Slow sweep: OFF

DOXA—)\—[ERKEL 1 41kHz 15kQ+2200pF
BRI : 6612
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3000 DAT

Title of data:

R [48

ABN&EE : 15V

B

=z
= =W

Unititled

: 5V/2A

Time when data generabad: 2012411 1816

Phase [deg]

T

L]

17N

=210
=130
=150
=J120
=140
e Ll

1
100

product name: NF FRAS006
O5C amplitude = 01Vpeak 050 DG bias = 0V 050 waveform: SIN Sweep minimum frequency = 100Hz  Sweep maxdmum frequency = 1000000Hz Sweep

resolution = $00Log steps/sweep Integration period = 10eyele Dalay time = Zeyele Order of harmonic analysiz = 1 Meaasure mode! GHI&CH2  Auto integration:
OM Amplitude compression: OFF Slow swaap. OFF

14 //

DOORA—)\—JEIKRE : 27kHz
LIfERAE : 43
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500 1k 5k

version: 300

1
10k

1
5k

Frequeney [Hz]

1
500k

1
M

0.5A/2ARA Y F >

TR S>>T> 6 10us

Tekfe | I -
v : : 1 chi#gr
.......... Lo TvesSua
i DC
hoiavmprnanin [N ananad A AAAAAAAM || A
L |- W _ |l ac Ay
_ GND
p
(41 100mV " : M 100pus A Chd £ 1.30 A Q
. Ch4 1.00 A Q- . . i
: ; ; I i125.00 % _ : W 50
gs | mewm | e | 2G| Kuyay|azey b 70-7
AC 7+ 20 MHz 1,02 div | 0.000V 10X

/div

7.5kQ+1000pF
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ABN&EE : 15V

‘ 0.5A/2ARA W F >
HHDEBEER : 5V/2A

TR S>>T> 6 10us

1000 DAT Time when data generated: 2012411 1753
Title of data: 15k 10000
R [dB Phase [dag] Tel(f%‘ﬂ: | . : ﬁ . ] .
i P R 5 | cnigae
o J]I"Ikﬁ‘l\*‘ a0 S T O SRS SRR o = 22
Al LSS -1 150 . . . . ) . Ao
T I\ DC
"'U 120 : . . . . . | ‘\.' .
=190
20 i AC v
=130
0 o I S ? ? :
| S : | oD
1
-20 =1-a0 .
P
=1-40 :
40 e : : : : : : : :
—~ d-is0  [EEE 100mvas o rM100us A Cha S 1304 Q
W N : : - ch4 1.00A¢ : : ;
80 '*- =130 : : : [ 25.00% : IIM |2|
55 | RN | mER | Sy | RUy e | Aoy b 7o—T
] ] 1 ] 1 1 1 1 ] 750 = L | FEAER | Jgomy | B av| Ay D
= s i - T R TP —T AT A7 | 20mHz | 100V | o2 div | 0000V | 10X
Frequeney [Hz]
product name: NF FRAS0OE6 version: 3.00
QO5G amplitede = 01 Vpeak 05 DG bias = 0V 050 waveform: SIN Sweep minimum frequency = 100Hz  Sweep maxdmum freguency = 1000000Hz  Sweep
resolution = 400Log steps eweep Integration period = 10cysle Dalay time = Zeyele Order of harmonic analysis = 1 Measure mode: CHIECh2  Aute intagration:
0N Amplitude compression: OFF Slow swaap: OFF

POORA—)\—EEE : 41kHz 15kQ+1000pF
fiItHR#S : 58E
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ABN&EE : 15V

‘ 0.5A/2ARA W F >
HHDEBEER : 5V/2A

TR S>>T> 6 10us

2000 DAT Tima whan data genarated: 20124.11 184
Title of data: 30k 10000
R [dB Phasze [deg]
Tek =1t | [ if ]
) . Ja10 e e :
Chi &
a0l Wn,_,- 180 TS R
Bl o i =150 i : : : : : : ;
wl - Ji20 : : : : : A .4 be
wk 4o : . . . . . . . :
20} 0 ' AC O
] =130
1] o =10
L 1 GNDA»
ob 160 :
] S S S A N
—-40 = =1-120 . " . . " . ¥
=50 = ! fr\\\ =1-150 (41 {oEE 100mVY A8 M 100us A Ch4 £ 1.30A Q
| - - - Ch4 1.00 A - - - -
&0 |l|1" -1-180 ' : : L2500 % : ; ; |1M |2|
e e | A=l ole, o . S —
1 1 1 1 1 1 1 1 1 wa i T | HEERR | Tiomy | B av| ATy M) rO—S
100 500 1k 5k 10K 50k 100k 500k 1™ AC I7 20 MHz sdiv 1.02div | 0.000V 10 X
Frequency [Hz]
product mame: NF FRAS00E wersion: 3.00
Q50 amplitude = 0.1Vpeak OS5 DG bias = 0V 050 waveform: 51N Sweep minimum frequency = 100Hz Sweesp maximum freguency = 1000000Hz Swesp
resolution = 400Log steps eweep Integrabion period = 10cyele Dalay time = Zeyele Ordar of harmonic analysiz = 1 Measure mode: CHI1ECh2  Aute intagration:
OM Amplituds compression: OFF Slow sweap. OFF

DOXA—)\—[ERKEL : 74kHz 30k2+1000pF
ARG © 42
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Output voltage

£
Lo

0mV/DIV

- 1.6V
ARECan

A

— B: ESR VOLTAGE DROP

17
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A: INDUCTANCE SPIKE

C: INDUCTOR CURRENT TO LOAD

1us/DIV



Load current

ANALOG
DEVICES

— RS> NEENSDON BT & a—

20°< ¢, <76°

Al

Io

t2 — tl — ——— =Rc1*Ccl UR/NUKE (63% ofav )

Output voltage

Vo

vC
AV: AI Rey
2.7 f. - Cou c {
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. Agilent Technologies FRI SEP 17 10:13:20 2010
B s00v/ § 4 20008 20.00%  Stop 1.18v

Pk-Pk(Z }: 360mV Max{): 20.1TmA

Source +9 Slope
1 k)

Mag (d2) LT3600UFE_36Vin_5.0V0 @ 4A
100.000
£0.000
60.000 IHN\
vl
P el
40.000 S Sy
T -
B ‘h“‘"‘“"---.
20.000 R !
W |
0.000 \
ey
-20.000 \
-40.000
-60.000
-80.000
-100.000
100 1k 10k 100k 1M
M1 M2- Ml
Frequency 28.00 kHz IO\ A7 kHz 73.47 kHz
Magnitude -0.000 dB -16.597 dB -16.596dB
Phase 45.421 deg 0.017 deg -45.40M deg

0920710 10:34:33

Phasa (deg)

200.000

160.000

120.000

0.000

-40.000

-20.000

-120.000

-160.000

-200.000

1

DORA—)\—JBlKEL Jo=

T 3.14.9,

=35kHz

(7h— R#RE: 30kHz)

POEKE —

27-R,-C, T 2.3.14- ISkQ 0.681F

USNUBSRT 4= -

2 f.

19 Analog Devices Proprietary Information ©

15kHz

R, -C., =15kQ2-0.68nF =10.2us

11

15k
680p
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CoutZiBY U CHERATY T L AR ANZEEUIRL ?

80mV DRFY I L AR R%Z #53 [CLKXD & Cout ZIBUTEMHBF DRI DI

50.0v/ H 200%/ 50008 100.08/ Stop £ [ 79.4v
L2

LTMBOZ2EV, DCIZE1A, 12Vin, 3.8Vout at 0.375A to 0.75A to 0.375A, lout YCout transient_0

50mV/DIV

| [OUT

w

22uF

CoutziEd &

mmmsE

Channel 1 Menu

~ Coupling
AC

Invert Probe

BW Limit J
5] ~5

Vernier J

=]

B Al
2.7Z-.fc.cout

R,
d: —_—
J C

out

AV
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AVIZCout® B TliL7p vy

v

78.10

0 50/
LTMBOZ2EV, DCIZG1A, 12Vin, 3.8Vout at 0.375A to 0.75A to 0.375A, RT=56.2k, Cout=47u,

lout VCout transient_4
50mV/DIV

\! \F-—m
Channel 1 Menu
BW Limit Invert

| OUT
+~ Coupling Vernier
AC [T I 5]

B 00/ @

I3 500.08 100.0s/ Stop 1

w

Probe
~

Uspice’

=
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LTspice C7/Rh— Ri#R

IntVoo
c12
4.Tp
plim
pMode/PLLIN
U1
yRun
Q 3 TKISS
0.001p
LTC3851A
R1
q—f\/\,— Freq/PLLFLTR
80k
c13  R2
Ith
3300p 1k

q_

GMND

X% i <

D2

TG

gMDSHE-B

I a3
e ESCO50N0ALS Mo

Boost —.—l—-

SW

C11

Ap

V2

R10

Vb

aEI-SfCEIEEINEIdL
BG MBR 5340
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Fsw=400kHz
2.4\Vout

SINE{0 100m {Freq}
A

L1
;i--'rl-' 2m

Senset+

IE

9 10p 680p 5
oo

Sense-

.measure Aavg avg \V(a)
.measure Bavg avg V(b)

.measure Are avg (V(a)-Aavg)'cos{360*time*Freq)
.measure Aim avg (V(a)-Aavg)*sin(360*time*Freq)
.measure Bre avg (V(b)-Bavg)'cos{360*time*Freq)
.measure Bim avg (V(b)-Bavg)*sin(360*time*Freq)

F5W=400kHz

.step oct param Freq 20K 80K 3

Jdc V[A)=2.4
.param t0=1m
JAran 0 {t0+5/Freq} {t0} 10n

.measure GainMag param 20"log10{hypot{Are,Aim) / hypot{Bre,Bim})
.measure GainPhi param mod(atan2(Aim, Are) - atan2(Bim, Bre)+180,360)-180

21
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.measure Aavg avg V(a) @ .step oct param Freq 20K 80K 3
.measure Bavg avg V(b) dcV(A)=2.4
.measure Are avg (V(a)-Aavg)'cos(360"time*Freq) .param t0=1m

.measure Aim avg -(\V{a)-Aavg)*sin{360*time*Freq) @ tran 0 {t0+5/Freq} {t0} 10n
.measure Bre avg (V(b)-Bavg)'cos(360*time*Freq) ©)

.measure Bim avg {V(b)-Bavg)*sin{360*time*Freq)

.measure GainMag param 20*log10{hypot{Are,Aim) / hypot(Bre,Bim)) @

.measure GainPhi param mod(atan2{Aim, Are) - atan2(Bim, Bre)+180,360)-180 ®

AR, BROYIEZRDHD. (EREECHIS)

ARD T — U TREDIH DR ERIKRE RN 7T DEE L RSN SKD D
BRCHBREEKRICETTE I D

AR EBRDZEER. EEPDZEINFLIRZRD. FREIDZE(CKDBR
MBARETDTA>ZEAEL. TIARILICEBRLTND
MARZEBFERICTTE LTS,

Analog Devices Proprietary Information ©



=
(O1 =
| =] —
IS ¢
Ziu 3 ——
==
D :
<
w
S
-
-
=
-
-—
-
-
\" - —
-
-
-—
nl‘
I
———
-—
-—
e e
— _mp—
g r———————
——




h— REEXEZFERIT DA ANALOG

AHEAD OF WHAT'S POSSIBLE™

II/-’ LTspice XVII - Bode plot LTC3851A minimum version
File View Plot Settings Simulation Tools Window Help

@, Zoom Area Cri+7Z | Rl EHBR SBREM OE /S L0 & = 3 D0y
& Zoom Back Ctrl+B Lersion = Bode plot LTC3851A minimum version & Bode plot LTC
& Zoom to Fit Ctrl+E

Q Pan m version | = ‘ o |ﬂ
V(a)
s FFT

¥ Toolbar
¥ Status Bar
¥ Window Tabs

IS5 IRA > %=IETE LT VIEW=>SPICE ERROR LOG
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W SPICE Error Log: C:¥guiter amp schematic¥Bode plot LTC3851A minimum version.log X
Circuit: * C:\guiter amp schematic\Bode plot LTC3851A minimum version.asc ~
Jirect Newton iteration failed to find .op point. (Use ".option noopiter" to skip
Starting Gmin stepping
3min = 10
3min = 1.07374
Smin = 0.115292
Smin = 0.0123794
Zmin = 0.00132923

Smin = 0.000142725

vernier = 0.5

S3min = 3.64963e-005
vernier = 0.666667

vernier = 0.888888

vernier 0.444444

5Smin = 1.15787e-005|

vernier = 0.592592 #h Find Ctrl+F
min = 3.31621e-006 =plot step'ed measdata |
vernier = 0.790123

vernier = 0.395061 6 Close

smin = 1.01506e-006
vernier = 0.526748
vernier = 0.702331
vernier = 0.351165
smin = 4.00244e-007
vernier = 0.46822
vernier = 0.23411

vernier = 0.117055

Smin = 2.48253e-007

vernier = 0.0585276 v
< >

ERROR LOGETHZIUwW, Plot step’ed .meas data
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¥ SPICE Error Log: C:¥guiter amp schematic¥Bode plot LTC385TA minimum ve J
-Circuit: * C:\guiter amp schematic\Bode plot LTC3851A minimum version.asc ~
Direct Newton iteration failed to find .op point. (Use ".option noopiter" to skip
Starting Gmin stepping
Gmin = 10
Gmin = 1.07374
Gmin = 0.115292
Gmin = 0.0123794
Gmin = 0,00132923 LTspiceXVII

Gmin = 0.000142725
vernier = 0.5
Gmin = 3.64963e-005

vernier = 0.666667 This file has real data with names that
vernier = 0.888888 can be combined to be complex data.
'vernier = 0.444444

Gmin = 1.15787e-005 Shall I write these as complex data?

vernier = 0.592592
Gmin = 3.31621e-006
vernier = 0.790123 |
vernier = 0.395061 [EL(Y) WWZ(N)
|Gmin = 1.01506e-006 -
vernier = 0.526748
vernier = 0.702331
vernier = 0.351165
Gmin = 4.00244e-007
vernier = 0.46822
vernier = 0.23411
vernier = 0.117055
Gmin = 2.48253e-007

vernier = 0.0585276 v
L 4 >

(EWNZ= Uy D
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R Zoom to Fit
{2l Autorange Y-axis
View »

=8l Add Traces

T Add Plot Pane

¥ Delete this Pane
I Sync. Horiz. Axes

Draw »
Edit »
Marching Waveforms »
File »
™ Float Window
I I I I L] | I 1 I 1 1 1 L 1 I I ] I I
1K 10K 100K

B L cHAIIUvYOUE. Add Traceszo w2
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E2Bode plot LTC3851A minimum version.log ENEIES

[<¥ Add Traces to Plot X

Only list traces matching

Availablo data: Asterisks match colons Cancal |

i

Expression(s) to add:
|"gain

AutoRange

] i I 1 I i I i I i ] ] I I I )

L
1K 10K 100K

gain =z Uw/J
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7dB gain

6dB \\ -------------------------- 86.8°
5dB L 86.4°
4dB \\ e 86.0°
3dB T 85.6°
2dB \\ 85.2°
1dB \\ 84.8°
0dB \\ 84.4°
1dB \\ 184.0°
-2dB N 83.6°

\
-3dB \~ 83.2°
\\
4dB-{- ~|-82.8°
-5dB 82.4°
20K 26K 32K 38K 44K 50K 56K 62K 68K 74K 80K
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EERDIE

&

D2

IntVee Vin %MDSHZ"” IN
c12 v2
| Q3
3'7” ditim To —| BscosonoaLs N7,
c11
$Mode/PLLIN Boost [—f—{|—¢
Ap
U1 Ly R10 SINE(0 1D(Lm {Freq})
$Run sW |—T 59 —» o
c14 Ly Q4 D4 al 2m Rload1
BSCO050N04L '
e . T
T LTC3851A
R1
4—A/N\—{FreaPLLFLTR Vib
80k
C13 R2
Ith Senset
3300p 1k
4— GND Sense- LTsplceﬁ
FSW=400kHz I}’
.measure Aavg avg V(a) .step oct paran| Freq 1K 256K 1|
.measure Bavg avg V(b) dc V(A)=2.4
.measure Are avg (V(a)-Aavg)*cos(360*time*Freq) .param t0=.5m
.measure Aim avg -(V(a)-Aavg)*sin(360*time*Freq) .tran 0 {tOf1/Freq} {t0} 10n BLIREER (FL <. A0 —ThDfEMRA >
-measure Bre avg (V(b)-Bavg)*cos(360*time*Freq) hERFMRLS (ZDHITEL) FEbEDIZHD
.measure Bim avg -(V(b)-Bavg)*sin(360*time*Freq) KRz (COBELKR) 33 E2R
.measure GainMag param 20*log10(hypot(Are,Aim) / hypot(Bre,Bim)) MNERETREEEI . 212U, BUOBEEH
.measure GainPhi param mod(atan2(Aim, Are) - atan2(Bim, Bre)+180,360)-180 SEHBIES =T L—2 3> CERBRSIHD
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45dB gain 95°
40dB BN 90°

- \\\ .................................. .

30dB \ ....... 800

25dB 75°

20dB 70°
15dB . N . N 65°
OO A=)\ =RIREMN50kHZ< 50UV
10dB DT, 20kHz~80kHzD&EHE CHiH < f# 60°
N N 3 N
5dB \\\ 55°
0dB— 5 e =5 v
T \y\\ ;
\\ '...

-5dB \\\ ..." 450
-10dB \\ 40°
-15dB 35°

1K 10K 100K
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Y V4 W —
Y SATREEE AIMHz OF T ES T T J 4 )LIDHIZER T, APV
BLAE amp chebychef B it |« AEamp chebychef roE
V(out)
\ 11.5p 22u 21.6p 18p
\\ R19 L13 L14 L15 L16
\ A
\ V3
\\
\ SINE(0 0.025 45k)
AC 2
.ac oct 20 10k 100meg
\ .meas vout find v(out) at 2meg
\
\
\

34
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e, 27 2B8F&E. 12T RIENEHGRS COLDSHFENESND.
LML, BEEATI8mCEESDENDD.
COIEORBOBEEDLDSIFELCIRDIDONZL SN UHTRILU THEBENDD.

KL 1%BEDEDIEBICAFTED,
A7 >H(310%. 12505 (F20%BEDEDH —HZHITH D,

CNSMNMESDVWERICT A ILIDIFENESEALTINZERARNTHD
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4 )L DBEEEFED/\ T DEZHANRSD

LTspice TTld. /\SA=—FDIEZBIZ T DIEHICULTFDIIIRN DDA EZIREL TS,

e .step param . I—HYEEZHDI\SGA—45 - XA—=T
e mc(X,y) L —ERDmOX*(1+y)DSx*(1-y)EOELER (B> HILOE)
e gauss(x) . BREREXDIERD NS DELER

CNB5DOAN., BEE Gauss(X)B KUmce(x,y)lE. DmOEBR THREZRICVLGS(CIIIFE(C
ERHTHD.

LU, BBEFRFZRIZVSECE. FETHNCAERRESEZII> =L —2>3>%2FT0.
DzRT. RERENSEBIEZHE T DIVENDD.
NiE. RREOERRER/DILCITTHNEL. REDFETIER,

X HFEBRE1%TH10000E. 10% THEH100EDT > TILRARE,
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Step N> RTIEBEEFXRTDORA MUNMFETNTULIRWZHERGRMNZ WLEIEE T (EHEIFINELD D

{L13} {L14} 21.6 18y

R19 L13 L14 L15 L16
NN— T T T 10 s
75 R20
+ V3 C19 7 C20F C217 C22 75
() {C19} 3.8n 3.9n 2n
= [] 0 0 0
NV NV
SINE(0 0.025 45k)
AC 2 (" step param L13 list 9.2u 11.5u 13.8u |
.ac oct 20 10k 100meg .Step param C19 list 2.88n 3.2n 3.52n
.step param L14 list 17.6u 22u 26.4u

- J

37 Analog Devices Proprietary Information ©



38

=27 )L

= CLPFOSI

\D DM ERANRD,

- bz AR
L. 2T, A A I5DENRESDNEES
EDL BUVDEE

ERS

(—¥9D1fn) (C

AC 2

\ :

SINE(0 0.025 45k)

.ac oct 20 10k 100meg
.step param X 0 99 1

E;QAE amp chebychef montecarro =] ‘? X 4: AE amp chebychef montecarro = =)
V(out)
{mc(11.5u, 0.2)} {mc(21.6u, 0.2)}
{mc(22u, 0.2)} {mc(18u, 0.2)}
R19 L13 L14 L15 L16
\ out
{mc(75, 0.01)} R20

C19 {mc(75, 0.01)}

CZOT C21—l_ CZZT

{mc(3.8n, 0.1)} {mc¢(2n, 0.1)}
{mc(3.9n, 0.1)}

{mc(3.2n, 0.1)}
.meas AC vout FIND v(out) AT 2meg

Ulspice’

=
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JNSDENEMDMICHRED EIRET DIFE(C(IgaussEEE i z{EHT B
HIORE@E=ZFER T BICIIBEREZ AL URRITNT RS IR0

{11.5u+gauss(1.958u)}

11.5u(FHME, 1.958uMF#EfRZEc. CCTIRERZE o ($11.5uHDE20%I(CHHE I B4.6uH
ZHOAEBDOFER (FEEMRE) CEEXELTKROTND, FHEEEEoDERE

o=FEXEIE/2.35CRHDCENTED,

FIHETC(EA > HF T2 AM11.5uH+£1.958uHIC A DHEERMNIN68% THD 2 EZRL TL)
Do
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HIRABEEC KD =2

?
\//
il
\/

@AE amp chebychef gaussian

{

o e

‘{:7[77'1:‘6:! chet gaussian ‘ = ‘?‘ = ‘

{11.5u+gauss(1.958u)} {21.6u+gauss(3.68u)}

{22u+gauss(3.74u)} {18u+gauss(3.06u)}
R19 L13 L14 L15 L16

CZOT C21T czz—l_

{3.8n+gauss(0.323n)} {2n+gauss(0.17n)}
{3.9n+gauss(0.332n)}

{3.2n+gauss(0.272n)}

out

{75+gauss(0.639)}
V3 c19

R20
{75+gauss(0.639)}

SINE(0 0.025 45k)

AC 2
.ac oct 20 10k 100meg .meas AC vout FIND v(out) AT 2meg
.step param X 0 99 1
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OEDOEDDEIR/I\SDEZERE T DICIE

BRIBDA>AOS, AT 25OV EDOEDD/\TDEOEANE. FIMEZ{ERL T
4D =L —>23>zZitohE=xEXD,

A > (F4+20%DEE. -20%DEEZE. I>F > H(EEBRIC+10% E-10%DIEEEE X D,
HFORIESTSEROTHAEN T (X 2 DE8FEIIXNE256EBONEX 52D,
FBEICITNTHAITMEDIRFDORF B =2 L —23>9 3,

CDLDMEEZBEIEITDCHICI—TERRBE .func ZERT D,
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func ¥ > R&E

func 11— —TF&HBR

W func <&aT> ([BIER]) {<>}

5 func Pythagoras(x,y) {sqrt (x*x + y*y) }

Pythagoras TERNCEZII DD x , y DFELHDFERIBZRKDHDED
x=300, y=400 Diz5&. Pythagoras(x,y)(& 500 &£7&3d
INTCDI\SGA-FEFFM(ES =2 L —> 3 >HMMBFRDENTITHND
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AHEAD OF WHAT'S POSSIBLE™

A >A04, A>T HOMEHBEEwc(nominalvalue, tolerance, index) TE =X
SNTHED. funcOVY RICKDTEESNTWND

{wc(11.5u, tola, 0)} {wc(21.6p, tola, 2)}

{wc(22u, tola, 1)}  {wc(18p, tola, 3)}
R19 L1 L2 L3 L4

R20
75

V3

< {wc(3.8n, tolb, 5)}  {wc(2n, tolb, 7)}

{wc(3.9n, tolb, 6)}
SINE(0 0.025 45k)

{wc(3.2n, tolb, 4)}

AC 2 .step param run 0 256 1

.ac oct 20 10k 100meg .param numruns=256 (Tspice’
.param tola=0.2 )@ 4
.param tolb=0.1 D

func wc(nom,tol,indeX) if(run==numruns,nom,if(binary(run,index),nom*(1+tol),nom*(1-tol)))
func binary(run,index) floor(run/(2**index))-2*floor(run/(2**(index+1)))
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c=HhEDIB

BRTF(CHES (Index) ZH1TD
EEES (run) [CHUT
BDRICIEVENENICONIZHTD
0/%-20%. 1H5%+20% (>4 04)
0M-10%. 1H'+10% (O>7F>Y)

K< BB &EIndex=04HLSB
Index=7H"MSBTrunH10:&E# &= xR
8E W hDEIEFT—TILICIRDTULD
ZEROMD
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Nz func T kI nd

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

151 1 Run=4. Index=2Miz& (SEIBDL3DIE)
binary(4,2)=floor(4/2"2)-2*floor(4/2/"3)=floor(4/4)-2*floor(4/8)=1-0=1

5 2 Run=249. Index=1MDig& (250EHDL2DE)

binary(249,1)=floor(249/2"1)-2*floor(249/2"2)=floor(249/2)-
2*floor(249/4)=124-2*62=0

0 1 2 3 4 245 246 2 248 249 250

[ index L1} 0 1 0 1 0 1 0 O 1 a
1 L2} 0 0 1 1 o 0 1 o 0 1

2 (L3) 0 0 ] a 1 1 1 o ] 0

3(L4) 0 0 ] 0 1] 0 a ) 1 1 1

4 (C1) 0 0 a 0 o 1 1 1 1 1

3 (C2) 0 0 Q 0 o 1 1 1 1 1

6 (C3) 0 0 0 0 0 l 1 1 l l

7(C4) 0 0 0 0 0 1 1 1 1 1
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RIC  .func we(nom,tol,index) (CDWLT
BE#%  .func wc(nom,tol,index) (& binaryBEE(C K> TESNIEREZFDrun (EESE
=) DEICHTIEE (0F/Z(F1) oRFRFDR/IMEERAIEZIRT,

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

nom(EZ#NZENDRFDITME
tol(FERZE (GF&EME) T0.2 (A1>AF0FDHZE) H0.1 (A>F7>Higs) #ES
index(IXRF&ES

CDEEEE. binary(run. index)BE# & EBIC. BRI mOEXRESHE/IMEZS X D
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5 1 Run=4. Index=20i%& (5EIEDL3DIE)

binary(4,2)=floor(4/2"2)-2*floor(4/2"3)=floor(4/4)-2*floor(4/8)=1-0=1
wc(21.6u, 0.2, 2)=21.6u*(1+0.2)=21.6u*1.2=25.92uH

{51l 2 Run=249. Index=1DiHE (250EIBDL20D{E)

binary(249,1)=floor(249/2"1)-2*floor(249/2"2)=floor(249/2)-
2*floor(249/4)=124-124=0
wc(22u, 0.2, 1)=22u*(1-0.2)=22u*0.8=17.6u

3

o
=]

247

o
=]

[ index | 0(L1)
1(L2)
2 (L3)
3 (Ld)
4 (C1)
(c2)
(C3)
(C4)

[
==~ lao|l=|lo|l—~|&=

248
o
o
0
1
1
1
1
1

ololoo|lo|loc|lolo|o
olo|lo|o|o|lC |||
o T I e Y T e O T Ol e

Pl
[l L el el E= 1l el = 2

=

Ll Bl I I I e I =

(]
A I e I =1 =1 K ]

Qe oI Q| o= | o Q| &

=] | O | L
[= I = (= T e =T =T I ]
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Run®DEIEE2N+1E L TULND, T NIFRFEHET. BRTFDORABKIUENT
NCDHEAFENE T ZaL—23>ZF T, REBICAVMETEITI D
AEIDIZE. 256+1EBID> =1L —> 3> ET. .stepip &.paramins CE1l

ZEELCLD,

.step param run 0 256 1 run=0H"5256F T1RAFTWV S
.param numruns=256  CNI(ITEIHDIETE

BEIC, =1l —2a>HA(C.paramésm CtolactolbZEEL TLD

.param tola=0.2 A >FTIDHEDNE20%
.param tolb=0.1 O>5F>H(310%
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funcd~¥ > FCTLPFO%F

TERACZIREL T D

AHEAD OF WHAT'S POSSIBLE™

(B Faﬂﬁ&)““ ANaLOG

AE amp chebychef .func command time domain.

t:.: AE arnp chebackel Tune cormmand L doemain - (=] “

[=] ¥

1MHzDFERZ & AT

{wc(11.5u, tola, 0)} {wc(21.6y, tola, 2)}

{wc(22u, tola, 1)} {we(18y, tola, 3)}
R19 L1 L2 L3 L4

"T°TT
{wc({3.8n, tolb, 5)} {fwei2n, tolb, 7))
{wc(3.9n, tolb, G)}

out

75
Vi C1

R20
75

PULSE({0 2 10n 1n 1n 500

{ nome zlﬂ:{:'z"’ tolb, 4)} step param run 0 256 1

tran 0 20u 18u .param numruns=256
.param tola=0.2

param tolb=0.1

Sune we{nom,tol,index) if{run==numruns,nom,if{binary{run,index).nom*(1+tol},nom*{1-tol}})
func binary({run,index) floorrun/{2**index))-2*floor run/(2™{index+1)))

.meas Ymax MAX V{out)
Llspice’

fLY

o
L
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E—Dfgaked RUN=107,

peak=1.1394

) J

111111
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© AE ampchobyzsed fune sommand ome domain = AE avo chebyehet e eammand ime comainn = &L amp kel ooz command e daer vy

Yimax

RUN=107,

@)eak=1.1394

Fove @ seclivergl Ui sulieralic,

Sl
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i

INAFEZG(ICRT,
IKMRERADIZS
L1=13.8uH
L2=26.4uH
L3=17.28uH
L4=21.6uH
C1=2.88nF
C2=4.18nF
C3=4.29nF
C4=1.8nF

IkMEER/\DIFE
L1=9.2uH
L2=26.4uH
L3=25.92uH
L4=21.6uH
Cl1=2.816nF
C2=4.18nF
C3=4.29nF
C4=2.2nF

Analog Devices Proprietary Information ©

RIEEA. &/)\DEOTEZE =KD D

RUN=107. 254D+ >5 v IO A0MS7(CHHT D

run 107 254
index 0 (L1) 1 0
1(L2) 1 1
2 (L3) 0 1
3 (L4) 1 1
4 (C1) 0 1
5(C2) 1 1
6 (C3) 1 1
7 (C4) 0 1
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funca<Y> KT FIERBEZIREE T D (BEIRENER) DEVICES
= DEVICES
u u n C — / L P Fd) h) 10N A =1/ g AHEAD OF WHAT'S POSSIBLE™
-( AE amp chebychef .func command m’ﬁ@ %AE amp chebychef .func command ?/E/?
V(out)
{wc(11.5u, tola, 0)} {wc(21.6y, tola, 2)}
{wc(22u, tola, 1)}  {wc(18y, tola, 3)}
R19 L1 L2 L3 L4
,\/\/ out
75 R20
V3 c1

75

- -l_ - -l_ ) -l_
{wc(3.8n, tolb, 5)} {wc(2n, tolb, 7)}
{wc(3.9n, tolb, 6)}

SINE(0 0.025 45k)
AC 2 {wc(3.2n, tolb, 4)} .step param run 0 256 1
.ac oct 20 10k 100meg .param numruns=256

.meas AC vout FIND v(out) AT 2meg 2:::$ :g:z:gﬁ

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

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

1. BREFE(CEALT
[IABRFBDBIE TS E
BIEREN R MGE DXL E
LTspice(C K D7R— RH#REIDIERL T

2. BFEIROEFMEEE (BRI 1 )L5DMH)
ZENEPRODIREN EDIEERIREYTFIE(CZET DH
LTspice CO#&REESE (.step. B> H/LO. HOXEER)
ReDiFE% func ON> RZFER LU THREE
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