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.step param Tg LIST 2.5u 3.7u 4.8u

I==

R1 L1 .param T3=5u+Tg
mo W .param T5=10u+Tg
0 24y l " s2
— M3 — M4 Me
1 b= b=
—{ STW11NMB80 — STW11NMB0 IPTO20N10N3
V4 2.7 _|c4
Bz1I] (id(M6)<-4) 1on
=10%(i <
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V6 ]
s Sy R2
C) ::C1 i p2 centrale L2 out
T 750 0.5 KA 0.68) 0.12
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1 8m 9 1 470p
p s
.meas Pin AVG -V(N002)*I(Vé) FROM 195u K L3 L5 L6 0.99 J J_C3
.meas Pout AVG V{out)]I(R2) FROM 185u M2 M5 Ta
.meas Eff param Pout/Ain f=n 10n
2 STW11NM80 —| IPTO20N10N3
V2 100n 100n 4.8u 10u 100) 27
B1
PULSE(0 12 5u 100n 100n 4.8u 104 100) =10*(id(M5)<-4)
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Topologia DAB.

& state posto Tg=Tgp=Tgs dowe Tgp e Tgs sone il tempo di sfasamente di semipente rispettivamente nel ponte primaric e secondario.

Il tempo T rappresenta lo sfasamento tra il ponte H primario e il ponte H secondario.

i 24p

VB

{3

-
Il

g:.llg

750

tran 0 200u Ou 10n

itran 0 100u 0 1n

.step param Tg LIST 2.5u 4.8u
.step param T LIST Ou 0.5u 1u 1.5u 2u 2.5u 3u

ma
IPTODAHO3L

In 100n 4.8u 1

T — .param T2=5u+Tg
J=o 3 b=, 4 .param T5=10u+Tg
|| STW11NMED —| STW1NMED -param T7=T+5u
.param TE=T+T3 '_IMT —!
. T40=T+T5
e = IPTOO4N03L L2 =
— —
PULSE(0 12 0 100n 10n 4 8u 10u 100) - 2=SE( 12 {T8} 100n 100n 4.2u 10u 100) 0.63p
pz KL5LE0.59 52 PULSE(D 10 {T} 100f 100n 4.8u 10u 100} PULSE[D 10 {T10} 10
H
L5 - T R2
c2
14m 4.7p —A70u 012
pl s1 .
va
'; m + '; M2 — M5 =
| sTw11NmEn b — STW11NME0 E‘IPTEIEMHEIBL :il
VT

PULSE(0 12 rr:;}_1

00n 100n 4.8u 10u 100}

PULSE[D 12 5u 10

fn 100n 4.8u 10u

00}

.options cshunt=1e-15

PULSE[0 10 {T7} 100n 100n 4.8u 10u 100}

Me
IPTOOANO3L

u 100}

PULSE(D 10 {T8} 100n 100n 4.8u 10u 100}
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L1
12p

R1

M4
| STW1INME0

PULSE(D 12 {T5} 100n 100n 4.8u 10u 100)

Topologia DAB impilato.

& stato posto Tg=Tgp=Tgs dove Tgp e Tgs sone il tempo di sfasamento di semiponte rispettivamente nel ponte primario e secondario.

Il tempo T rappresenta lo sfasamento tra il ponte H primario riarrangiato e il ponte H secondario.

.step param Tg LIST 2.5u 4.8u

step param T LIST Ou 0.5u 1u 1.5u 2u 2.5u 3u

2

==
— STW11INME0

PULSE(0 12 {T3} 100N 100n 4.5u 10u 100)

PULSE(0 120 100n 1

l_MS

=
— STWY1NME0

n 4.5u 10u 100)

.param T3=5bu+Tg
.param T5=10u+Tqg
.param T7=T+5u
Jparam T8=T+T3
.param T10=T+T5

KL5160.99

L5 S L6
{14mi4} 4.Tp

p1

M1
—{ STW1INMS0

PULSE(Q 12 5u 100n 100n 4.5u 10u 100)

.options cshunt=1e-15

iran 0 100u 0 1n
Aran 0 300u Ou 10n

M3
|| IFTO04N03L

PULSE(D 10 {T10} 100n 100n 4.8u 1

u 100)

8
s
:j IPTOO4NO3L

— r
b= L2
|| IPTO04HO3L
0.638p
PULSE(0 10 {T} 100 100n 4.5u 10u 100)
-
=
[-]
c2 RZ
=a70p 0432
VE
s
:j IPTO04HO3L
V7
pul

PULSE(D 10 {T7} 100n 100n 4.3u 10u 100}

SE(0 10 {T8} 100n 100n 4.8u 10u 100)
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h
Topologia NPC flottante.
)J & stato posto Tg=Tgp=Tags dove Tgp e Tgs sono il tempo di sfasamento di semiponte rispettivamente nel ponte primario e secondario.
- 1 Il tempo T rappresenta lo sfasamento tra il ponte H primario riarrangiato e il ponte H secondla‘ril%m T3-5usTg
— STWH1NMS0 .step param Tg LIST 2.5u 4.8u .param T6=10u+Tg
.step param T LIST Ou 0.5u 1u 1.5u 2u 2.5u 3u -param T7=T+5u
param T&=T+T3

PULSE(0 12 5u 100n 100n 4.5u 10u 100)

.param T10=T+T5

out

R2
0.2

M3
=1
|| IPTOO4NO3L

PULSE(0 10 {T10} 100N 100n 4.3u 1qu 100)

Va

8
e
:j IPTO04HO3L

PUL

SE(D 10 {T8} 100n 100n 4.3u 10u 100)

'_
M4
F=A
STW11HMED
] M7
b=
| 1PTo0an03L -
PULSE(D 12 {T5} 100n 100n 4.8u 10u 100)  p2 oo
ca
e i 2 KL5160.99 s2 PULSE(D 10 {T} 100 100n 4.5u 10u 100)
- 2
e " ™ STWA1HMS0
— L5 =) L2 L 2
[14miy 4Tp =70
PULSE(0 12 {T3} 100n 100n 4.8u 10u 100} s
centro p1 = M5
s - :‘j IPT004NO3L
=A
c3 | sTwinmso
= .opti hunt=1e-15
2 options cshumt=te PULSE(D 10 {T7} 100n 100n 4.8u 10u 100)
wran 0 100u 0 1n
n 4.5u 10u 100) Aran 0 300u Ou 10n

PULSE(Q 12 0 100n 1
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PULSE[0 12 {T5} 100n 100n 4.8u 10u 100}
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Topolegia NPC flottante.
& stato posto Tg=Tgp=Tgs dove Tgp & Tgs sono il tempo di sfasaments di semiponte rispettivamente nel ponte primaric e secondario.

Il tempo T rappresenta lo sfasamento tra il ponte H primario riarrangiato e il ponte H secondario.

.step param Tg LI5T 2.5u 4.8u
.step param T LI5T Ou 0.5u 1u 1.50 2u 2.5u 3u

.param T3=5u+Tg
.param T5=10u+Tg
.param TT=T+5u
.param T8=T+T3
_param T10=T+T5

ma
— IPTOO4HDZL

PULSE(D 10 {T10} 100n 100n 4.8u {0u 100}

3
PULSE[D 10 {T8} 100n 100n 4.8u 10u 100}

L1 }—| ST 1nmED |_|MT
12p =1 L2
—| IPTOO4NO3L
0.68
c4 ]
1 02 _° PULSE[0 12 5u 100n 100n 4.8u 10u 100} p2
0 c1 i Ou K L5 |5 0.99
i REUH30TS5S =z 52 PULSE{0 10 {T} 100n 100n 4.8u 10u 100)
2p b= 5
}—| ST 1nmED Ls° ° g 2
) c2 R2
D1 {14midy 4.Tp =270 D42
REUHEOTSES | PULSEI0 120100 100n 4.8 10u 100} s1 3
r 1 P s v e
750 centro . p
— IPTOO4NOZL IPTOO4NOZL
2z V7
I=h
c3 —| sTW1nms0
e .options cshunt=1e-15
En PULSE{0 10 {T7} 100n 100n 4.8u 10u 100)
;tran 0 100u 0 1n
PULSE[D 12 {T3} 100n 100n 4.8u 10u 100} tran 0 300u Du 100
12 3% P # 12 #
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Topologia DAB con presa centrale.

& stato posto Tog=Tgp=Tgs dove Tgp e Tgs sono il tempo di sfasamento di semiponte rispettivamente nel ponte primario e secondario.
Il tempo T rappresenta lo sfasamento tra il ponte H primario e il ponte H secondario.

.step param Tg LIST 2.50 4.5u

.step param T LIST Ouw 0.5u 1u 1.50 2u 2.5u 3u

R1 L1
—\AN
6
T 750 0.5u

tram 0 300u Ou 10n

itran 0 100u 0 1n

PULSE(0 120 100n 1

|

.param T3=5u+Tg
Jparam T5=10u+Tg
param T7=T+5u

s2

Jparam T&=T+T3

l_IMS

— STW11HME0

PULSE(D 12 {T5} 1

AT

M4 -Param T10=T+T5|

— STW11HME0

M7
|| IPTOO4NO3L

'_II-"IB

b=
— IPTOO4NO3L

PULSE(D 10 {T10} 100n 100n 4.8u 1(u 100)

8
= M5 Va = M6
:i-l IPTOO4NO3L :j IPTOO4HO3L
'

E(0 10 {T8} 100n 100n 4.8u 10u 100)

DO 100n 4.3u 10u 100,
n 4.8u 10u 100) 0N 100n 4.8u 10u 100) -, | 3
4.7p
p2 centrale PULSE(0 10 {T} 1001 100n 4.5u 10u 100)
oy Fe
L5 L6 -
14m 4.Tp =AT0p
pi s1
KL3L5L60.99
— 4
o M1 + . M2 L2
STWA1NMBO0 '\ — STW11NME0
0.65
M PULSE(0 12rr3’}_1}0n 100n 4.3u 10u 100) "
PULS
PULSE(0 12 5u 10Gn 100n 4.5u 10u 100) = PULSE(0 10 {T7} 100n 100n 4.8u 10u 100)
Q
Loptions cshunt=1e-15 R2
0.12
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tran 0 200u Ou 10n

Tnpnl ogia DAB | 50P.
& stato poste Tg=Tgp=Tgs dove Tgp e Tgs sone il tempo di sfasamento di semiponte rispettivamente nel ponte primaric & secondario.
Il tempo T rappresenta lo sfasamento tra il ponte H primario e il ponte H secondario.

_step param Tg LIST 2.5u 4.8u

.step param T LIST Ou 0.5uw 1u 1.5u 2u 2.5u 3u

! — _param T3=5u+Tg
hz pr M4 .param T5=10u+Tg
STW{1NMED {—| STVHNMED .param T7=T+5u .
_param TB=T+T3 —
_param TA0=T+T5 e, W L
| IPTOO4NOZL
PULSE(D 12 0 100n 00n 4.8u 10u 1 00n 100n 4.8u 10u 100} 0.68
pr WLSLEDI 5 PUL SE[D 10 {T} 100n 100n 4.8u 10u 104}
N 3
L5 L6 ca R2
{14mizy 4792} 0 < 012
pl s
—m = M2
oo, ¥

STW{1NMBD

n 100n 4.8u 10

u 100}

stran 0 100u 0 in

centrale

M1
—| STW1NMED

FULSE(D 12 0 100n 1000 4.8u 10u 1

'_IMlZ

—| STV INMED

00N 100n 4.5u 10u 100)

pd K2 L3 L4058 oy

(—_j' I.I STV ANMBD
PULSE(D 12 {13} 100n 100n 4.8u 10w 100)

.options cshunt=1e-13

Me
—]| IPTOD4NDZL

PULSE(D 10 {T10} 140n 100n 4.8 10u 100}

= M5
:j IPTOD4NO3L :j IPTOD4NOIL

PULSE(0 10 {T7} 100n 100n 4.5u 10u 100)

E{0 10 {T8} 100n 100n 4 8u 10u 100}

PULSE[D 10 {T} 100n

T
. M3
— IPTOO4NOZL

100n 4.8u 10u 100)

o o

L3
{14mizy

L4
4797

p3 53

i

STW1NMED

—

e F M10

i—f I.I STV ANMED
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n 100n 4.8u 10
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—
. Mg
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iz
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vid
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Topologia DAB 150F.

& stato posto Tg=Tgp=Tgs dove Tgp & Tgs sone il tempo di sfasamento rispettivamente tra le gambe di ponte primario e secondario.
Il tempo T rappresenta lo sfasamento tra il ponte H primario e il ponte H secondario.

'_‘MS

STW{1NMED

100n 4.5u 10u

STVHINMED -Param T7=T+Ju

step param Tg LIST 2.5u 4.8u

.step param T LIST Ou 0.5u 1u 1.5u 2u 2.5u 3u

.param Tg=4.8u
.param T=2.5u

_param T3=5u+Tg
.param T3=10u+Tg

_param TB=T+T3
.param T10=T+T3

J00n 100n 4.8u 10w 1000}

pz KL5LEDS8

PUL SE{D 10 {T} 10}

o

=8
—]| IPTOD4NOZL

n 100n 4.8u 10u 1000]

Lz
0.68p

]

—| IPTOD4NO3L

FUL SE(0 10 {T10} 180n 100n 4.5

5
- k) @
L3 L& co RI
{14mi2y 47w} —amy < 012
" pi s 5
M1 : M2 = M3 ve = M&
STWATNMED STV ANMED :j IPTOMNOZL :jl IPTOD4MOZL
PULSE(D 12 {T3} 100n 100n 4.8u 10u 1000)
FUL
n 100n 4.8u 10u 1000} PULSE(D 10 {T7} 100n 100n 4.8u 10u 1000}
I centrale .options cshunt=1e-13

M1
STW11NMED

1000 4.8u 10u

Mi2
STV ANMED

J00n 100n 4.8u 10u 1000}

pd KZL2 L4088 4

PUL SE[D 10 {T} 10}

= M3
—] IPTODANO3L

it

n 100n 4.8u 10u 1000)

'_II“B
—| IPTODANO3L

FULSE[D 10 {T10} 180n 100n 4.8

EISNENT]
{14mi2y 4.7y 2}
p3 53
M3 '; MA0 s s L
STW11NMED STV 1NMED ::_}l IFTO04NO3L IFTOD4MO3L
FULSE(D 12 (113} 00N 100n 4.8u 10u 1000)
FULEE(D 10 {TE} 100n 100n 4.8u 10u 1000)

n 100n 4.8u 10u 1000}

PULSE(D 10 {T7} 100n 100n 4.8u 10u 1000}

E{0 10 {T8} 100n 100n 4.8u 10u 1000)
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.meas Pmax
.meas Ehard
.meas Esoft

.meas Etot INTEG ((V(in)-V(out))"I[R1)4(D1)*V{out)+I(D2)*(V(out)-V(in)}+V(out)*I(R2))

Vdd

I={KF(V(1)-V]

Max V(out)l(R2)
INTEG ((V(in}-V(out)*l{R1)-I(D1)*V{out)+I(D2)*(V(out)-V{in))#V{out)*|(R2)) FR
NTEG ((V(in)-V(out)*I(R1)-{D1)*V{out)+I(D2)*(V{out)-V(in))+*V(out)*|{R2)) FR

Cc5

out

.options cshunt=1e-18 c2
= 1¢1 n
B2 Ro) oni 5
10n
<>Vts V=10*u{cos(2*pi*Ftime)-dead)
8 R2
.meas load FIND i(B1) AT=200n n

OM 300n TO 700n
PM 70n TO 120n

5
I={KP(V(2)-{Ve))2+((V( ?E{Vt})‘-‘ﬂl
B5 D9

R11

c4

B3

{Ra}
10n

V=10*u(-cos(2*pi*f*time)-dead)

i oLk

=)

.tran 0 1u 50n 0.005n uic

;tran 0 100u 0 1n

B1

I={iy*sgn(sin(pi*Ftime))

VO 2*((V(2)-{V})>0)

.param f=2000k
.param dead=pi/10
.param Rg=2.7

.param i=100

.param Vt 4
param k 10

(V(1)-V(out)-{Vt})>0)
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ow -
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100W .-

45w /
10w
990W
450w \ \
-90W - =] = = - 1

990w
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90w IR S| R
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{V(in)-V(out)I(R1

\V(out)

v :
av 1 f ‘
v : 1 : 1
10V
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Topelogia DAB.

Cig rappresenta il duty cycle dello sfasamente di semiponte.
Vc} rappresenta il duty eycle delle sfasamente di ponte.
M rappresenta il numere di moduli da mettere in parallelo.

.step param Og LISTO.6 0.7 0.8 094 1 1.06

M2
STW11NME0

V=10*sgn{cos[2*pi*{*time}-dead)

.param =200k
.param fn=Ff100000
.param dead=pi/300
.param Rg=15/fn
.param HN=3

=

M4
STW11HME0

V=10*sgn{cos|pi

m7
IPTOO4HO0ZL

IT

=

ma
R4

r IFTOO4NOZL
{0.18pifzles H

{Ra}

V=10*sgn{cos{pi*(-Dg-V{c)242*Ftime]}-dead)

c2
=15-Emf§5‘2 c4 -
{0.04:H}

{ATnifniN}

V=10*sgn{-cod{pf(2*Ptime-Dgl}-dead)  .step param Lm LIST 0.95 1 1.05

V=10*sgn{-cos[2*pi*Mtime}-dead)

.meas Pin AVG -V(inj*I[VE} FROM 300u
.meas Pout AVG V{outfl{R2}) FROM 300u
.meas Eff param Pout/Pin

.meas [LBrms RM S I{L6}) FROM 300u
.meas [L5rms RM S I{L5} FROM 200u

.param Lp=4.275m*Lr*Lmsfn*N
-param Ls=1.168wLr*Lm/fn*H

.param Lr=1

-param Lm=1

.param Lp=4 275m*Lr*Lm./fn*N
-param Ls=1.18wLr*Lmifn*N

.meas Pcond param 2*0_35*IL5rms™2+2*0.0004*IL 6rms**2
.meas Swpowratio param [Pin-Pout-Peond)i{Pin-

Flput)

[2*time-Da)}-dead) p2 KL5LE 0995 V=10"sgnicos(pi*|-V(gh2+2*Ptimel}-dead)
L5 3 Le
L c
V6 1{ r} s 1 ”
5
C) R B 840n
800 :; M1 '; Mz = s
—| STW11NMB0 STW11HME0 .step param Lr LIST 0.99 1 1.04

:j IPTOO4ANO3L

ME cT
IPTOO4MO3L (1050

V=10"sgn{-cos{pi*(-Dg-V[ck22*Ftime}}-dead)

V=10*sgn{-cos(pi*[-V[c)2+2*Ftime]}-dead}

c R2

£10kin}

Jes
—Faup

itran 0 100u @ 1n
Atran 0 500u 0 100n uvic

.options cshunt=1e-15
B4

W=(limit{[idt(12-V 42000 e V=1 1) {1 2-V(#HF2/5),0,1))

%

.meas Dp Awg Vic} FROM 300u
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