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1. Specifications

General Test Conditions Simulation folder
Supply Voltage + 15V

Load Impedance 8-4 Q

sl oclein

Gain Setting 24dB

Electrical Data

Output Power 25W (1kHz, 4Q2)

Efficiency 93% (25W, 4Q2) [Efficiency]
Audio Performance

Distortion Less than 0.015%THD (1kHz, 4Q, 10W) [THD]
;reesqpuoennscgl: +1dB S,Zgg ;\2/0883) Lljt;’ [FrqRsp]
20Hz~20kHz ’
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Specifications : Efficiency Evaluation Circuit

AN = 15V
R8 47k + ;0
A‘é\z’g 1 ? +C16
C15 EKMGS500ELL222MLP1S
R17 J—_RPER 1H104K2K1A01B
20nH 1
Lsl o ~o
- C14
R9 MMH250K684
4.7k C11
RPER11H104K2K1A01B
FET1 |
R4 75 1IC1 D2 IRFI1Z24N
220 VR1 VA osh |C8 MUR12RLG MUR120RLG 2
—W——W——
c1 R2 =cC GND Ve g 24 o
c2 ) AN T 1 - HOS> 10k = 22u 20nH L1
VL = 10u i 3 =C5 IN- HO J J IC=12.85 Ls2 7Gl4N 220-RB
100 T IC=7 mﬂw comp Vs VS G
= c3 AMZ00501102 csq Vel A LOAD
L RPER11FA 03K2K1A018 ¢sb - vee T ‘fé\’ 1 20nH i RL
T = 10u LO ey — Ls3
VOFF =0 c=7 vss Lo R20 |C10 22u MMCZSOK47
\F'Q“QZL: {f(i];]}4142‘SQRT(P0*RL)/Gv} VREF  COM 33k lIC=15
DT
TEST CONDITION: OCSET b7 =,
FET2
PARAMETERS: IRS2092 § R21 IRFIZ24N
Po = 25W 8.2k c17
Gv = 15.85 RPER11H104K2K1A01B
RL=4 20nH = .=
fin = 1kHz Ls4 '|' 0'|' 0
i NN B c18
Ls5 d_ EKMG500ELL222MLP1S
\ 820 20nH -B —
-15v j’_
=0
Condltlon . Ana'ysis .OptionS
Po = 25[W], 4Q Load Time Domain (Transient) RELTOL: 0.01
Run to time: 3ms VNTOL: 1.0u
Start saving data after: 1ms ABSTOL: 1.0n
Maximum step size: 100n CHGTOL: 0.01p
¥ Skip the initial transient bias point calculation (SKIPBP) GMIN: 1.0E-12
ITL1: 500
ITL2: 200
ITL4: 10
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Specifications : Efficiency Simulation Result

%Efficiency
P, ™
/m\ FsuppLy W]
// Po [W]
Orms 1.5ms 2. 0ms 2.hms 3.0ms
D AVG(W(LOAD) ) ¢ —(AVG(W(+B))+AVE{(W(-B))) v —100*AVG(W(LORD) )}/ (AVG (W(+B) ) +AVG(W(-B)))
Time
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Specifications : THD Evaluation Circuit

R3 e ——:
15V
Re i l
o2
m c15 = géﬁnssooauzzmms
o S RY7 ;RPE@mzmzKlem
Ls1 ! o To
—=cia
R9 MMH250K684
4.7k Cl1
ory | RPERHIpaK2K12018
75 us D2 IRFIZ24N
R4 VR1 VA T een C8 MUR120RLG MURI120RLG
1 vB R12
C2 C}|1OU R;\Z T ? IN- e ® HOZ> 10k 10k— 20nH L1
V1 = 10u I 3‘lfv\" :J: C5 IN- HO l |c 12. 85§ Ls2 7G14N-220-RB
(\? % R Ic=7 ce” Inf__cowmpl oo [vs — J AN
= in csq veg A LOAD
_;_ f(fu = EUBU fgu VS 0 e LO = ‘{\g\v _é_{)Rls E(S)gH CIZJ‘ i
Ic=14 IC=7 Tic=10 I—VREFSI vss Lo R20 [C10 22u MMC250K474
325.3 0{1 4142*SQRT(PO*RL)/Gv} VREF  COM 33eqg 10219
FREQ = 1k ocseT bt [T =
R -0
et o - 2y
: 8.2
Po =10 fEEE T%ILKIAOIB
Gv = 15.85
RL =4 rs 200 0 0
fin = 1k 5 . T
W T Lss d_ - EKMGSOOELLZZZMLPlS
820 M e ® i
=0
Condition : Analysis .Options
) Time Domain (Transient) RELTOL: 0.01
fi, = 1kHz, Po = 10[W], Run to time: 3ms VNTOL: 1.0u
40 Load Start saving data after: 0Os ABSTOL: 1.0n
Maximum step size: 100n CHGTOL: 0.01p
M Skip the initial transient bias point calculation (SKIPBP) GMIN: 1.0E-12
ITL1: 500
Output File Options... ITL2: 200
M Perform Fourier Analysis ITL4: 10

Center Frequency: 1khz
Output Variables: V(OUT)
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Specifications : THD Simulation Result

HARMONIC FREQUENCY FOURIER NORMALIZED PHASE NORMALIZED

20v : NO (H2) COMPONENT COMPONENT  (DEG) PHASE

Vour 0.0144%THD

| 1 1.00E+03 8.81E+00 1.00E+00 1.79E+02 0.00E+00

LoV 2 2.00E+03 4.62E-04 5.25E-05 4_.18E+01 -3.15E+02

| | | 3 3.00E+03 2.78E-04 3.16E-05 8.49E+01 -4.51E+02

4 4_00E+03 3.23E-04 3.67E-05 6.91E+01 -6.45E+02

5 5.00E+03 3.73E-04 4.23E-05 8.66E+01 -8.06E+02

6 6.00E+03 6.69E-04 7.60E-05 6.10E+01 -1.01E+03

7 7.00E+03 2.85E-04 3.24E-05 8.09E+01 -1.17E+03

8 8.00E+03 4.32E-04 4.91E-05 7.17E+01 -1.36E+03

9 9.00E+03 5.95E-04 6.76E-05 2.70E+01 -1.58E+03
=20V 1 1 T

1.00ms 1.25ms 1l.50ms 1.75ms 2.00ms
o V(oUT) TOTAL HARMONIC DISTORTION =  1.438206E-02 PERCENT

Time
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Specifications : Frequency Response Evaluation Circuit

R3 —]
ANV — T
RS 47k —
lvv\' - . ol 0

A +C16
€15 == EKMGS00ELL222MLP1S
son S RY7 RPERILH104K2K1A01B
1 = =
Ls1 0 0
- c14
R9 MMH250K684
4.7k C11
RPER11H104K2K1A01B
FET1
R4 75 us D2 IRFIZ24N
VAA Csli
220 VR1 VAA CsH MUR120RLG EA?RlZO LG
— A A
ci vB R12
EKMG500ELL100MELID == C GND VB g R1Z> 10k | C9 2onH
c2 + R2AAA T HOS 10k = 22u A n! L1
V1 = 10u 1 3k VYV == Ch IN- HO l J IC = 8.499% R1 7G14N-220-RB
R1 ic=7 m T ie cowr vs 47 AAAA
100! 1Ice COMP VS R16
= c3 AMZ00503102 csq veg
L RPER11H103K2K1A01B esb - vee o l 1 '\{X\' —L_Ris o1z
= = = =0\
0 cs vss Lo R20 | C10 22u o MMC250K474
VOFF =0 10u > 33c)ic=1511
VAMPL = { 1.4142*VOUT/Gv } Ic=17 VREF  COM
s DT
FREQ = {fin} OCSET DT —
TEST CONDITION: FET2 0
IRS2092 R21 IRFIZ24N
PARAMETERS: 8.2k RPER11H104K2K1A01B
fin = 20k
RL=8 = =
Gv =15.85 0 0
VOUuT =2 T
N, c18

AN
) ] 1 Lss N EKMG500ELL222MLP1S
20nH -B J—_
820 15V _—_I__

iti : Analysis .Options
20 ,_Szoorz)dolgoljzl’ 40 Time Domain (Transient) RELTOL: 0.01

Run to time: 2ms VNTOL: 1.0u
Load, 2V Output Start saving data after: Oms ABSTOL: 1.0n
Maximum step size: 100n CHGTOL: 0.01p
M Skip the initial transient bias point calculation (SKIPBP) GMIN: 1.0E-12
ITL1: 500
Parametric Sweep ITL2: 200
® Global parameter ITL4: 10

Parameter name: RL
® Value list: 4, 8
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Specifications : Frequency Response Simulation Result

T T T
0z 0.5oms 1.0ms 1.5ms 2.0ms
o ¢ DB(RMS(V(QOUT))/2)
Time
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Note : Py [W] vs. V|\ [Vpeak]

1.4142 X vVPo X Rload
Gv

Vin [Vpeak] =

» Po [W] = power output
» Rload [Q2] = Load resistance
» G, = Amplifier voltage gain

} 10 All Rights Reserved Copyright (c) Bee Technologies Inc. 2009



(Tektronix: TDS3054B)

2. Waveforms Evaluation

Class D ampilifier circuit are simulated and compared with measured waveforms from oscilloscope

40V

4.0V
1.0V T\
oy
A A I ov
ov 8. FiN FiaN ™ A
505 .0us 510.0us =4, 0V ' 1
1.0 o V(HO)
-L.ov T T Tine Dz 0.3ms 0. 7ms
505.0us 510.0us 1
o V(COMP) R17 T o V({OUT)
Time onH 1 = .
Ls1 0 Time
L —=cu
g R9 MMH250K684
4.7k c11
RPER11H104K2K1A01B
FETL
R4 75 ic1 D IRFIZ24N
VAN cs
220 VR1 uan osH UR120RLG rE\)ALlJRlzo LG
eW— WAV
c1 D s B R1
500ELLI00MELID = C G 1> 10k | C9
C2 * T 1nfF IN- HOZ> 10k = 22u 20nH L1
é = 10u 1 3k =C5 IN- HO 1 l IC =12. ssg Ls2 7G14N-220-RB
R1 ic=7 COMP Vs — uT
(T oK T i comP Vs 4 =16 A
\% = c3 |AMZ00503102 es veg R
L RPER11H103K2K1A018 | C7 esb - vee ] 1 '\%\' _L_Ris 10 -
= = 10u VS e oo = =0\ SPEAKER
VOFF =0 0 cs Tic=10 Vv L R20 |C10 22u o MMC250K474 F120A
VAMPL = { 1.4142*VOUT/Gv } 10u VREE] et com 33kl IC=15 c13
FREQ = {fin} ic=7 MMC400K104
DT
OCSET DT =
PARAMETERS: FET2 0
VOUT=2 IRS2092 R21 IRFIZ24N
Gv = 15.85 8.2k
fin = 1k T%EKIAO].B
200mv RS o 0
A
Wy T Lss EKMG500ELL222MLP15
20nH -8
820
sy
0w o 40V
0
v r_
-200mv - J ;L
0.50ms 0. 75ms 1. UDmS 1. 25ms
o V{IN) ) - _aov . ‘
Time 20v T t
503us 505us 510us  513us 505.0us 510.0us
o V(Lo a V(Vs) ‘
Time Time
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3. Simulated vs. Measured Waveform (1/3)

Simulated Measured

=4
+

ouT ov-fi

=2.0v :.... ...E. e | TR ...ﬁ

-3.0V

T L i ;
0= 0.1ms 0.3ms 0. 5ms 0.7ms 0.%ms Em toov M T00us| Al Ch1 /S 3.66V

o V(OUT)

-4.0V

Time

VS

99999999999999 | -

_988ms 1.994ms 1.996ms 1.998us T
o uws) Wl 100V M1.00us| A Chi J 0.00V|
Time
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3. Simulated vs. Measured Waveform (2/3)

Simulated Measured

el S A

S S o

HO I P . :

1.988ns 1.990ns 1.99Zms 1.994ms 1.9%6ns 1.998ns ‘ 10.0 V M|1-00}15 Al chl £ 0.00V
o

LO

1.59zus 1. o6dus 1.596ms 1.550us 2o00ms  2.00zus | 10.0 vV M[1.004s A Chl £ -8.40V
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3. Simulated vs. Measured Waveform (3/3)

Simulated Measured

COMP

1 BV b e o e e e e ek s s s e s o s s e ek e ot o ] e b I ]
L O O S S N HO S O O £ P PUDPIPD P
0w . ; : ; ; .
1.992ms 1.994ms 1.996ms 1.998ms 2.000ms 2.002ms | 500my M|1-00H5 Al Ch1l r -360mv
o V([COMP]
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4. Voltage gain of the amplifier — Gy

L

(@ . 1.,
A 15V
R8 W Z _T_
%
R 820 / cis = E&IE\S/IGSOOELLZZZMLpls
FB Sont lR17 _—I—_RPER 1H104K2K1A01B
GV — RFB =47kQ Ls1 1 ~o ~o
—_ —cu
RIN R/N —24 ,3kQ RO MMH250K684
4.7k ci1
cent RPE?llHl 4K2K1A01B
R4 75 Ic1 D2 IRFIZ24N
220 VR1 VA T o S8 MUR120RLG MUR120RLG
£l GND ve 2 Ri2
EKMG50 ooNE 1D 10k | €9
c2 4 ?!h'el mﬁlIl T 1 N o [-HO= 10¢ = 22u iog"' L1
v = 10u IC=12.85 s 7(314N 220-RB
L {RIN}
d{) % RL T Ic=7 \ ﬁ infEcompl oo LS lRlG ouT
= c3 AMZOOSOJ102 csq veg R1
L RPER11H103K2K1A01B | C7 csb o vee l T '\%\’ L 20nH i 10 E
= = 10u Lo = Ls3 SPEAKER
cs Tic=10 3 vss Lo R20 | C10 22u MMCZSOK474 F120A
VOFF =0 10u VREF 33 dic=15 c13
VAMPL = 0.14142 ic=7 VREF  COM —-I—_MMCAOO 104
FREQ = {Freq} ocser ot 2 = = =
PARAMETERS: ° "0 "0
IRS2092 § R21 IRFIZ24N
Freq = 1k 8.2k RPER11H104K2K1A01B
RIN = 3k 17
20nH = |+ =
RS Lsz 0 0
AN 2 "L -|_ B -|_C18
Ls5 J_ EKMGS500ELL222MLP1S
820 20nH B =
a5V -
Analysis .Options =0
Time Domain (Transient) RELTOL: 0.01
Run to time: 1ms VNTOL: 1.0u
Start saving data after: 100n ABSTOL: 1.0n
Maximum step size: 100n CHGTOL: 0.01p
M Skip the initial transient bias point calculation (SKIPBP) GMIN: 1.0E-12
ITL1: 500
Sweep variable ITL2: 200
® Global parameter: RIN ITL4: 10

® Value list: 2.4k, 3k
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4. Voltage gain of the amplifier — Gy

GV =26dB

‘ .’|'| <\,,|
||| ‘

GV =24dB

OV

I [l M
:||! |" ’I \||'|J] | |
e

-4.0v

0= 0.2ms 0.4ms 0.6ms 0.8ms 1.0ms
o o V(OUT)
Time
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5. Self-Oscillating Frequency

Self oscillating frequency is design by setting the following items
- Integration capacitors.

. . R3 L5
- Integration resistor. W = f”v
RS
’VV\I 2.
| 820 ] c1s = E&?AGSOOELLzzzMLpls
. i ] - . o S R17 _-LRPEB]EuloAKzKlAMB
Integration resistor: | Integration capacitors: 7| o o
R4+VR1 C4=C5H S R9 011“ WMIH250K684
4.7k
RPER11H104K2K1A018
VAA%/ e i D2 IRFiz2N
220 75 CSH MUR120RLG pay II\D/I;JRIZO LG
= ﬁnof a GND vB :Z R1 ;{olkz 3l cg 2onH
VL e - (l:OZU +=|_Rzé\;{V\' = C5 174 IN- HO l 10 T |c 12.85< R1 Ls2 7GlAN -220-RB
@ % R1 T ic=7 i T ine Joowr comp s |¥S 47
L V200503162 N csq ve e
_;_ RPER11H103K2K1A01B csb - vee o 10 L EogH " sPEARER
) "o Tes vss Lo RZO_-CIO_ 22u * MMC250K474 F120A
EEEE{%; |1<<:Ju: 7 VREF  COM o 33 10215 r\C/lr%/l3c4oo 104
= OCSET DT = = =
FET2 Y
1RS2002 R21 IRFIZ24N
8.2k RPER11H104K2K1A018
7
2o J___I?_O + =
. . i %%;m 1-3 i_” TE&;GSOOELLZZZMLP].S
Analysis .Options woT
Time Domain (Transient) RELTOL: 0.001 =0
Run to time: 1ms VNTOL: 1.0u
Start saving data after: 0.5m ABSTOL: 1.0n
Maximum step size: 40n CHGTOL: 0.01p
M Skip the initial transient bias point calculation (SKIPBP) GMIN: 1.0E-12
ITL1: 500
ITL2: 200
ITL4: 10
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5. Self-Oscillating Frequency

Simulated Measured
S.0vp AV TekStop | @
VS
2. 5V
2. 0V ov
1.5vA :
1.0V -gov
L OUT
0. 5V
N N NN
"/1 _/ 4 -/
0. v o U .
Self-oscillation frequency : : : - - i Self-oscillation frequency
. [ = 400kHz (Simulated) i : . . . I = 400kHz (Measured)
_1.DV_ _120v-llllllll ||llllll|l||Illl;ll!ll‘llll;lnll;|||
778us 77%us 780us 78lus 782us 793us 784us 785us 736us T87uS Wil soomv M[1.00ps| A Chl 5 -260mVv
o V{OUT) e V(VS)
Time Ref2 | 2000V 1.00s -"|0.00000 5
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6. Dead-time

Dead-time Mode R20 R21 Analysis .Options
Time Domain (Transient RELTOL: 0.001
DT1 (25ns) 3.3k 8.2k ; (. ) }
Run to time: 1ms VNTOL: 1.0u
DT2 (40ns) 5.6k 4.7k Start saving data after: 0.5m ABSTOL: 1.0n
Maximum step size: 40n CHGTOL: 0.01p
DT3 (65ns) 8.2k 3.3k [ Skip the initial transient bias point calculation (SKIPBP) GMIN: 1.0E-12
DT4 (105ns) - < 10k ITL1: 500
ITL2: 200
ws L,  ITL410
Vs 15V
o g r L
AN 2 "0 6
820 s |+ EKMG500ELL222MLP1S
R17 _T RperdiH104k2K1A018
20MH 2 7 —_RPERIL
Lsl 0 0
- c14
§ R9 on MMH250K684
4.7k
RPER11H104K2K1A01B
R4 75 Ic1 D2 D1 |F§FT|1224N |
220 VR1 val T con -CSH MUR120RLG k. MUR1201LG
(E:}:EMGSOOELLlOOME 1D = C4 GND ve [ R1 1R01k2 co
c2 o T 1oE IN- HOS 10k] == 2ou 20nH
VL = 10u it ph T IN- HO J J IC =12.85< R1 Ls2 7(314N 220-RB
?010 IC=7 ”CG lnF COMP, comP Vs VS T 4.7 UT
= cs3 AMZ0050J102 csil veg R1
1 RPER11H103K2K1A01B | C7 csb o vee Kf}\ 1 ,\%\’ = EOQH zl 10 " SPEAKER
= T - = s
0 cs T |c 10 9 vss Lo RZ}A C10 22u MMC250K474 F120A
VOFF =0 10u VREF 3.3k IC =15 c13
VAMPL =0 ic=7 VREF  COM MMC400K104
FREQ = 1k ocsET  bT 2T = = =
0 0
IRS2092 \E 5_221 |FREFT|2224N
C17
RPER11H104K2K1A01B
V(DT) Voltage Divider |5 /%" J: oJ:+ =0
. SR I U
| o
MWV r? Ls5 . J_” EKMGSOOELL222MLP18
820 zonrt -15v ® i
=0
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Dead-time DT1(25ns)

400mv

0w

Spike voltage

SEL>>
—A00mY L L L L L L L L L L

16V

12 DT1(25ns)

8V

4%/ 4

< DT1(25ns)

ovy=

AV 1 ' ' ' ' t ! ) ) N ) 1 1 ' 1 1 1 ' 1
0.997dms 0.9%76ms 0.9980ms 0.9984ms 0.9%88ms 0.9%92ms
o V{(LO,-B) ¢ V(HO,VS)

Time
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Dead-time DT3(65ns)

400mv

0w

Spike voltages

SEL>> (Decrease for longer dead time) ’
—400mv ' . . ' ' ' - - \ - ' -

o V{(OUT)
18V

1234
3774 DT3(65ns)

4%/ 4

ovy=

— "¥le— DT3(65ns) l{f’
-4 1 1 L L L 1 1 1 1 1 1 1 1 1 1

T T T T
0.997ams 0.9980ms 0.9984ms 0.9988ms 0.9%92ms 0.99%ams
o V{(LO,-B) ¢ V(HO,VS)

Time
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7. Turn-on transient

»  Start-up sequencing is achieved through the charging of the CSD voltage (C7). Simulation will
show how capacitors are charged to complete the sequence for each capacitance value.

M Skip the initial transient bias point calculation (SKIPBP)

R3 s ——B
A 15V
. W l
’\QZAI; +C16
oy S U7 T reerfirtomariaots
Ls1 . o ~o
C7: 10u, 5u, R9 T Varosoxess
and 3.3uF 4.7k c11
RPER11H104K2K1A01B
R10 FET1
R4 75 ic1 g, 00Im D2 S IRFIZ24N
220 VR1 MUR120RLG
c1VVv VvV e vB R12 z
EKMG500EL| 100MEL GND ve § R11 < 10k | C9
c2 1 R2A HOS 10k = 22u 20nH
T 220 " P A :J- cs IN HO Ve J IC=0 Ls2 7Gl4N 220-RB
RPER ll-:fOEKOZKlelB Urs " COMP VS R16
- AMZ0050, veg AN
1 Tcs csb - vee ] o 20nH l -
= = 22u Lo | 82 Ls3 SPEAKER
0 IC=0 vss Lo 3 R2I | c10 MM0250K474 F120A
22u c13
VREF  COM IcC=0 MMC400K 104
ocser ot X = = =
3.3k B
1RS2092 R20 r|§|=T|2224N
c17
RPER11H104K2K1A01B
20nH = [+ =
Ls4 0 0
2 "L -|— B -|—
T s J_ i EKMGSOOELLZZZMLPlS
820 20nH _15-\5/; = :
% .Options
RELTOL: 0.01
VNTOL: 1.0u
Analysis ABSTOL: 1n
Time Domain (Transient) CHGTOL: 0.01p
Run to time: 975ms GMIN: 1.0E-12
Start saving data after: 100n ITL1: 500
Maximum step size: 100u ITL2: 200

ITL4: 10
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Turn-on transient: C7 = 10uF

20V

15v4 V(VCC,COM)

10V V(VB,VS) ]

5V~

oV
o V(VOC,-B) o V(VB,VS)

40V

o0v4

V(HO)

OV

- V(LO)

=)

=20V

o VI(LO) e V(HD)
10V

V(VAA)

/ I

V(CSD) Vthl__
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Turn-on transient: C7 = 5uF
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Turn-on transient: C7 = 3.3uF
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8. Components stress

»  This simulation shows how voltage and current are applied to each components at the maximum
load condition (25W,4o0hm).
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Components Stress Simulated Result for
Diodes, FETs, Inductor, and 4QLoad
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9. Power losses in the MOSFETS

The total power loss in MOSFET are given by:

Prorar = Psw*Peona®Pya Rs w L,
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Maximum step size: 2n ITL2: 200
M Skip the initial transient bias point calculation (SKIPBP) ITL4: 20
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Power losses FET1(Standard Model)

FET1: ID and VDS are simulated and compared with scope (Tektronix: TDS3054B) waveforms
Psw Pona ,and P,y are calculated by PSpice.
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Power losses FET2(Standard Model)

FET2: ID and VDS are simulated and compared with scope (Tektronix: TDS3054B) waveforms
Psw Pona ,and P,y are calculated by PSpice.
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Power losses in the MOSFETs (Professional model)

The total power loss in MOSFET are given by:

Protar = Psw*Poond®Pya
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Start saving data after: 100n ITL1: 500
Maximum step size: 2n ITL2: 200
M Skip the initial transient bias point calculation (SKIPBP) ITL4: 10



Power losses FET1(Professional Model)

FET1: ID and VDS are simulated and compared with scope (Tektronix: TDS3054B) waveforms
Psw Pona ,and P,y are calculated by PSpice.
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Power losses FET2(Professional Model)

FET2: ID and VDS are simulated and compared with scope (Tektronix: TDS3054B) waveforms
Psw Pona ,and P,y are calculated by PSpice.
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FET: IRFIZ24N Qg Standard vs. Professional Model

»  Gate charge characteristics in Professional model has more accurate results than standard model.

20V r T T 20V
’ IRFIZ24N IRFIZ24N
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16v—— | | 16V
12v : 12v —* _"’;
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V=10V
Standard Model: Qg(nc) 13.400 12.543 -6.396
Professional Model: Qg(nc) 13.400 13.409 0.067
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Simulated P 4 ,Standard model compared to Professional model ,shows some different result
caused by different Qg characteristics of the models.
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X Professional model requires more simulation time and might cause some convergence error.
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10. Short circuit vs. switching output shutdown

» This simulation will show how the IRS2092 responds to a short circuit condition.
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Short Circuit vs. Switching Output Shutdown (Positive Side)
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Short Circuit vs. Switching Output Shutdown (Negative Side)
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11. Short Circuit Response

This simulation will show how the IRS2092 responds to a short circuit condition.
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Start saving data after: 100n ITL1: 500
Maximum step size: 100u ITL2: 200
M Skip the initial transient bias point calculation (SKIPBP) ITL4: 10
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Short Circuit Response: C7 = 10uF
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Short Circuit Response: C7 = 3.3uF
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12. Capacitor models

»  Capacitor models are needed for the simulation to include spike voltage.
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M Skip the initial transient bias point calculation (SKIPBP) ITL4: 10
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Simulation Result (without Capacitor Model)
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Simulation Result (with Capacitor Model)

Simulated (with output capacitor models) Measured
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13. Simulated Performance of the circuit with different FETs

IRFIZ24N Key Parameters IRFI4024H-117P Key Parameters
Vps 55 Y% Vps 55 %
I 14 A I 11 A
Rpsion typ. @ 10V 70 mQ || Rpson typ. @ 10V 48 mQ
Qq typ. 13.4 nC Qg typ. 8.9 nC
ton typ. 38.9 ns ton typ. 7.9 ns
torr typ. 46 ns torr typ. 16.4 ns
Q. typ. 120 nC Q. typ. 11 nC




Simulated Performance of the circuit with different FETSs
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IRFIZ24N

IRFI4024H-117P

Efficiency (@ 25W, 4Q0)

93.505%

94.578%

Distortion (@ 1kHz, 4Q2, 10W)

0.0144 %THD

0.0201 %THD
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Simulated Performance of the circuit with different FETSs

IRFIZ24N IRFI4024H-117P
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Simulations Index

Simulation Folder Name
1. Efficiency Evaluation.............ccovvviviiiiiiiee e Efficiency
2. THD EVAIUALION.......coiiiiiiiiiiieieee e THD

3. Frequency Response Evaluation............ccccceeeeeeiiivieeiiiinnnnnnn. FrgRsp

4. Waveforms Evaluation...........cccccccviiiiiiiiiiiiice e Waveforms
5. Voltage gain of the amplifier —= Gy ........ovvcieiiieieiiiiiicieeee, Gv

6. Self-Oscillating FreqUeNCY..........ccovvvvviiiiiiiiieeeeceeeeee e 0osC

7. Dead-time Evaluation............cccccooviiiiiiiiiiiiiiiieeeee e DT

8. TUrN-ON tranSIENt.........ovviiiii e e e e e e StartUp

9. COMPONENT SIIESSES....cvvuiiiiiieiiiiee et Stress

10. Power losses in the MOSFETs (Standard model) ................ FET(STD)
11.Power loss in the MOSFETs (Professional Model) .............. FET(PRO)
12. Short Circuit vs. Switching Output Shutdown....................... Short
13.Short CirCUit RESPONSE......ccvvviiiiee e ShrtRsp
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