
R1
150

Q3
KSA1015

Q4
KSC1815

R4
1K

KSA1015

Q5

KSA1015

Q6

R6
150

Q7
KSA1015

R9
10k

R10

47k

R12
10k

C7

1440u

Rser=0.1

V2

PWL(0 0 10u 5)

C1

330p

R2
0.5

R5
0.5

R17
8

R3
10k

R11
12.7k

R14
47k

Q1
KSA1015

Q2
KSA1015

R18
1K

R19
1K

Q12
KSA1015

R20
150

R16

33

R21
330

Q11
KSC1815

SINE(0 0.35 20k 1.5)
AC 0.2

V1

C2

9.4u

D1

LED_g

D2

BAT54

D3

1N4148

C5

0.1u

R13
470

R15
470

Qoutu
2N4403

Qpreu
KSC1815

Qprel
KSA1015

Qoutl
2N4401

R24

330
C9

0.1u

Q8
KSC1815

Q13
KSA1015

C6

0.1u

C10

0.1u

R22
210

Q14
KSA1015

Q15
KSC1815

Q16
KSC1815

Q17
KSA1015

D4

BAT54

D5

BAT54

R23
3.3k

R27
3.3k

R7
680

R8
680

C12

0.1u

Q9
KSC1815

Q10
KSA1015 R28

4.7k

C13

0.1u

R25
33

R26
33

D6

BAT54

Q18
KSA1015 D7

BAT54

Q19
KSC1815

R29
1k

R30
220k

R31
220k

C3

4.7u

C8

47u

C4

680u
R32
10

C11

0.1u

C14

47u

Vin

Va
2

Vbias

v1a

Vinfb

Vq
re

f

Vqsense

Voutdc

Vmidtrim

Vout

Vs
ig

;ac oct 5 10 40MEG

.IC V(VfbDC)=0V

.IC V(Vin)=0V

.tran 0 2s 0 startup

.IC V(Voutdc)=0

.model LED_g D(IS=7.33e-15 N=2.645 RS=1.472 BV=15.0 IBV=0.5uA CJO=19pF Vj=0.6323 M=0.322 Iave=0.02 Vpk=4 type=LED mfg=standard)

2mA

2SC2120

2SA950

.tran 0 10m 0 10u

2mA

2.5V

2mA

V.R.

Pair2 Pair2

Pair1 Pair1 Pair1

Pair3 Pair3

Pair4

Pair4

Pair5

Pair5

Pair6

Pair6

Pair7

Pair7

150+V.R.100

1000u+220u+220u
220u x 2 near by input
1000u near by output

4.7u x 2 B.P.

RB441

RB441

RB441

RB441

on sim.         Real
KSA1015 as 2SA1015GR
KSC1815 as 2SC1815GR

model from http://www.madlabo.com/mad/edat/spice/diode/diode.lib

To get KSA1015, KSC1815 model, visit following site, and click condition colum item.
http://www.fairchildsemi.com/models/PSPICE/Discrete/Small_Signal_TR.html

Cross over distortion trim. See Note.1

Note.1 In real circuit using 150+60 ohm as cross over distortion trim resistor,
but this value makes large collector current at Qoutu and Qoutl in simulator.
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