
M3

IRF9640

L1

25µH C2

1µF

R10
220

R11
680

D2

ZD12V

Q5
2N5551

R12
1K

R13
220

R14
680

D3

ZD12V

R15
1K

Q6
2N5401

V1

45

V2

45

SPEAKER

4

M4

IRF640

R2

10

C7

100n

C8

100µ

C9

100n

C10

100µ

R1

1K5

Q3
BC556B

Q4
BC556B

Q7
BC546B

R4

2K2
R7
1K5

R6
82K

C1

150p

R9

1K
R17

82K

C4

22µ

Q8
BC556B

R5

270

R19

3K3

R8

1K

DCO_SET
R=100
T=0.49

R3

680
R18

15

Q1
2N5401

Q2
2N5551

Q9
2N5401

Q10
2N5551

D1
1N4148

D4
1N4148

R20
4K7

C3

1n5

D5

ZD5.2V

C6

100n

C11

10µ

R21

2K2

D6

ZD5.2V

C12

100n

C13

10µ R22

2K2

C5

22µ

INPUT

VR1
R=10K
T=1.0

R23
100K

C14

1n5 2W

2W

0.5W

0.5W

DEAD TIME

2W

2W

VOLUME

UcD250W Discrete  - UcD Class D Full Discrete Ver.1
Kartino Surodipo - Copyright Aug 2024

kartino.id@gmail.com
#Indonesian - Class D Next Generation Facebook Group



Version 4
SHEET 1 2976 1204
WIRE 416 -1200 -576 -1200
WIRE -688 -1152 -832 -1152
WIRE -400 -1152 -688 -1152
WIRE -288 -1152 -400 -1152
WIRE -240 -1152 -288 -1152
WIRE -192 -1152 -240 -1152
WIRE -160 -1152 -192 -1152
WIRE -48 -1152 -80 -1152
WIRE 32 -1152 -48 -1152
WIRE 176 -1152 32 -1152
WIRE 272 -1152 176 -1152
WIRE 320 -1152 272 -1152
WIRE 368 -1152 320 -1152
WIRE 560 -1152 368 -1152
WIRE -832 -1136 -832 -1152
WIRE -688 -1136 -688 -1152
WIRE -400 -1136 -400 -1152
WIRE -288 -1136 -288 -1152
WIRE -240 -1136 -240 -1152
WIRE -192 -1136 -192 -1152
WIRE -48 -1136 -48 -1152
WIRE 176 -1136 176 -1152
WIRE 320 -1136 320 -1152
WIRE 368 -1136 368 -1152
WIRE 32 -1120 32 -1152
WIRE -576 -1088 -576 -1200
WIRE -576 -1088 -608 -1088
WIRE -544 -1088 -576 -1088
WIRE 112 -1088 96 -1088
WIRE -544 -1072 -544 -1088
WIRE -608 -1056 -608 -1088
WIRE -288 -1056 -288 -1072
WIRE -240 -1056 -240 -1072
WIRE -192 -1056 -192 -1072
WIRE 320 -1056 320 -1072
WIRE 368 -1056 368 -1072
WIRE -832 -1040 -832 -1056
WIRE 272 -1040 272 -1152
WIRE -48 -1024 -48 -1056
WIRE 32 -1024 32 -1056
WIRE 32 -1024 -48 -1024
WIRE 96 -1024 96 -1088
WIRE 96 -1024 32 -1024
WIRE 176 -1024 176 -1040
WIRE 224 -1024 176 -1024
WIRE 560 -1024 560 -1152
WIRE -48 -1008 -48 -1024
WIRE 176 -1008 176 -1024
WIRE -688 -992 -688 -1008
WIRE -688 -992 -768 -992
WIRE -608 -976 -608 -992
WIRE -544 -976 -544 -992
WIRE -512 -976 -544 -976
WIRE -544 -960 -544 -976
WIRE 96 -960 96 -1024
WIRE 112 -960 96 -960
WIRE -992 -912 -992 -928
WIRE -48 -912 -48 -928
WIRE 176 -880 176 -912
WIRE -832 -864 -832 -944
WIRE -608 -864 -608 -896
WIRE -576 -864 -608 -864
WIRE -544 -864 -544 -880
WIRE -544 -864 -576 -864
WIRE -112 -864 -144 -864
WIRE -880 -832 -896 -832
WIRE -768 -832 -784 -832
WIRE -1440 -784 -1536 -784
WIRE -1360 -784 -1440 -784
WIRE -1248 -784 -1360 -784
WIRE -1184 -784 -1200 -784
WIRE -1104 -784 -1120 -784
WIRE -992 -784 -992 -832
WIRE -992 -784 -1024 -784
WIRE -960 -784 -992 -784
WIRE -576 -784 -576 -864
WIRE -576 -784 -704 -784
WIRE -400 -784 -400 -1056
WIRE -256 -784 -400 -784
WIRE -144 -784 -144 -864
WIRE -144 -784 -176 -784
WIRE -48 -784 -48 -816
WIRE 16 -784 -48 -784
WIRE 176 -784 176 -800
WIRE 176 -784 96 -784
WIRE 208 -784 176 -784
WIRE 272 -784 272 -944
WIRE 304 -784 272 -784
WIRE 416 -784 416 -1200
WIRE 416 -784 384 -784
WIRE 448 -784 416 -784
WIRE 560 -784 560 -944
WIRE 560 -784 528 -784
WIRE 608 -784 560 -784
WIRE -1536 -768 -1536 -784
WIRE -1360 -768 -1360 -784
WIRE -1248 -768 -1248 -784
WIRE -576 -768 -576 -784
WIRE 176 -768 176 -784
WIRE 416 -768 416 -784
WIRE -1440 -752 -1440 -784
WIRE -48 -752 -48 -784
WIRE -1200 -720 -1200 -784
WIRE -1200 -720 -1216 -720
WIRE -144 -704 -144 -784
WIRE -112 -704 -144 -704
WIRE 416 -688 416 -704
WIRE -1536 -672 -1536 -688
WIRE -1440 -656 -1440 -688
WIRE -1360 -656 -1360 -688
WIRE -1248 -656 -1248 -672
WIRE 176 -656 176 -688
WIRE -48 -640 -48 -656
WIRE 560 -640 560 -784
WIRE -400 -624 -400 -784
WIRE 272 -624 272 -784
WIRE 112 -608 96 -608
WIRE -896 -576 -896 -736
WIRE -464 -576 -896 -576
WIRE -48 -544 -48 -560
WIRE 32 -544 -48 -544
WIRE 96 -544 96 -608
WIRE 96 -544 32 -544
WIRE 176 -544 176 -560
WIRE 224 -544 176 -544
WIRE 176 -528 176 -544
WIRE -896 -512 -896 -576
WIRE -688 -512 -688 -992
WIRE -400 -512 -400 -528
WIRE -48 -512 -48 -544
WIRE 32 -512 32 -544
WIRE -288 -496 -288 -512
WIRE -240 -496 -240 -512
WIRE -192 -496 -192 -512
WIRE 320 -496 320 -512
WIRE 368 -496 368 -512
WIRE 96 -480 96 -544
WIRE 112 -480 96 -480
WIRE -896 -416 -896 -432
WIRE -768 -416 -768 -736
WIRE -768 -416 -896 -416
WIRE -688 -416 -688 -432
WIRE -688 -416 -768 -416
WIRE -400 -416 -400 -432
WIRE -400 -416 -688 -416
WIRE -288 -416 -288 -432
WIRE -288 -416 -400 -416
WIRE -240 -416 -240 -432
WIRE -240 -416 -288 -416
WIRE -192 -416 -192 -432
WIRE -192 -416 -240 -416
WIRE -160 -416 -192 -416
WIRE -48 -416 -48 -432
WIRE -48 -416 -80 -416
WIRE 32 -416 32 -448
WIRE 32 -416 -48 -416
WIRE 176 -416 176 -432
WIRE 176 -416 32 -416
WIRE 272 -416 272 -528
WIRE 272 -416 176 -416
WIRE 320 -416 320 -432
WIRE 320 -416 272 -416
WIRE 368 -416 368 -432
WIRE 368 -416 320 -416
WIRE 560 -416 560 -560
WIRE 560 -416 368 -416
WIRE 16 -288 -928 -288
WIRE -928 -144 -928 -288
WIRE 16 -144 16 -288
WIRE 16 -144 -928 -144
FLAG 608 -784 0
FLAG 416 -688 0
FLAG 208 -784 0
FLAG 320 -1056 0
FLAG 368 -1056 0
FLAG 320 -512 0
FLAG 368 -512 0
FLAG -576 -624 0
FLAG -992 -928 0
FLAG -448 -976 0
FLAG -288 -1056 0
FLAG -240 -1056 0
FLAG -288 -512 0
FLAG -240 -512 0
FLAG -1536 -672 0
FLAG -1248 -656 0
FLAG -1360 -656 0
FLAG -1440 -656 0
FLAG -192 -512 0
FLAG -192 -1056 0
SYMBOL pmos 224 -944 M180
SYMATTR InstName M3
SYMATTR Value IRF9640
SYMBOL ind 288 -768 R270
WINDOW 0 32 56 VTop 2
WINDOW 3 5 56 VBottom 2
SYMATTR InstName L1
SYMATTR Value 25µH
SYMBOL cap 400 -768 R0
SYMATTR InstName C2
SYMATTR Value 1µF
SYMBOL res 160 -896 R0
WINDOW 0 41 45 Left 2
WINDOW 3 40 62 Left 2
SYMATTR InstName R10
SYMATTR Value 220
SYMBOL res -64 -1152 R0
WINDOW 0 39 48 Left 2
SYMATTR InstName R11
SYMATTR Value 680
SYMBOL zener 16 -1056 M180
WINDOW 0 24 64 Left 2
WINDOW 3 24 0 Left 2
SYMATTR InstName D2
SYMATTR Value ZD12V
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL npn -112 -912 R0
WINDOW 0 79 35 Right 2
WINDOW 3 80 53 Right 2
SYMATTR InstName Q5
SYMATTR Value 2N5551
SYMBOL res -64 -1024 R0
WINDOW 0 42 53 Left 2
WINDOW 3 40 71 Left 2
SYMATTR InstName R12
SYMATTR Value 1K
SYMBOL res 160 -672 M180
WINDOW 0 40 75 Left 2
WINDOW 3 39 59 Left 2
SYMATTR InstName R13
SYMATTR Value 220
SYMBOL res -64 -416 M180
WINDOW 0 36 76 Left 2
WINDOW 3 37 46 Left 2
SYMATTR InstName R14
SYMATTR Value 680
SYMBOL zener 16 -448 M180
WINDOW 0 24 64 Left 2
WINDOW 3 24 0 Left 2
SYMATTR InstName D3
SYMATTR Value ZD12V
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL res -64 -656 R0
WINDOW 0 43 39 Left 2
WINDOW 3 40 56 Left 2
SYMATTR InstName R15
SYMATTR Value 1K
SYMBOL pnp -112 -656 M180
WINDOW 0 82 63 Right 2
WINDOW 3 83 42 Right 2
SYMATTR InstName Q6
SYMATTR Value 2N5401
SYMBOL voltage 560 -656 R0
WINDOW 123 0 0 Left 0
WINDOW 39 24 113 Left 2
WINDOW 0 24 21 Left 2
WINDOW 3 24 94 Left 2
SYMATTR SpiceLine Rser=10m
SYMATTR InstName V1
SYMATTR Value 45
SYMBOL voltage 560 -1040 R0
WINDOW 123 0 0 Left 0
WINDOW 39 23 113 Left 2
WINDOW 0 24 19 Left 2
WINDOW 3 24 95 Left 2
SYMATTR SpiceLine Rser=10m
SYMATTR InstName V2
SYMATTR Value 45
SYMBOL res 544 -800 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R16
SYMATTR Value 4
SYMBOL nmos 224 -624 R0
SYMATTR InstName M4
SYMATTR Value IRF640
SYMBOL res 112 -800 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R2
SYMATTR Value 10
SYMBOL cap 304 -1136 R0
WINDOW 0 23 14 Left 2
WINDOW 3 22 56 Left 2
SYMATTR InstName C7
SYMATTR Value 100n
SYMBOL polcap 352 -1136 R0
WINDOW 0 23 15 Left 2
WINDOW 3 22 54 Left 2
SYMATTR InstName C8
SYMATTR Value 100µ
SYMATTR Description Capacitor
SYMATTR Type cap
SYMATTR SpiceLine V=16 Irms=135m Rser=0.8 Lser=0 mfg="Nichicon" pn="UPR1C101MPH" type="Al electrolytic"
SYMBOL cap 304 -496 R0
WINDOW 0 23 14 Left 2
WINDOW 3 22 56 Left 2
SYMATTR InstName C9
SYMATTR Value 100n
SYMBOL polcap 352 -496 R0
WINDOW 0 23 15 Left 2
WINDOW 3 22 54 Left 2
SYMATTR InstName C10
SYMATTR Value 100µ
SYMATTR Description Capacitor
SYMATTR Type cap
SYMATTR SpiceLine V=16 Irms=135m Rser=0.8 Lser=0 mfg="Nichicon" pn="UPR1C101MPH" type="Al electrolytic"
SYMBOL res -1008 -800 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R1
SYMATTR Value 1K5
SYMBOL pnp -704 -736 R180
WINDOW 0 86 68 Right 2
WINDOW 3 86 49 Right 2
SYMATTR InstName Q3
SYMATTR Value BC556B
SYMBOL pnp -960 -736 M180
WINDOW 0 85 69 Right 2
WINDOW 3 85 49 Right 2
SYMATTR InstName Q4
SYMATTR Value BC556B
SYMBOL npn -464 -624 R0
WINDOW 0 84 30 Right 2
WINDOW 3 85 49 Right 2
SYMATTR InstName Q7
SYMATTR Value BC546B
SYMBOL res -160 -800 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R4
SYMATTR Value 2K2
SYMBOL res -592 -784 R0
WINDOW 0 31 49 Left 2
WINDOW 3 31 79 Left 2
SYMATTR InstName R7
SYMATTR Value 1K5
SYMBOL res -560 -1088 R0
WINDOW 0 29 47 Left 2
WINDOW 3 31 77 Left 2
SYMATTR InstName R6
SYMATTR Value 82K
SYMBOL cap -592 -1056 M0
SYMATTR InstName C1
SYMATTR Value 150p
SYMBOL res -592 -992 M0
SYMATTR InstName R9
SYMATTR Value 1K
SYMBOL res -1008 -928 R0
SYMATTR InstName R17
SYMATTR Value 82K
SYMBOL cap -592 -688 R0
WINDOW 0 24 15 Left 2
WINDOW 3 23 49 Left 2
SYMATTR InstName C4
SYMATTR Value 22µ
SYMBOL pnp -768 -944 R180
WINDOW 0 91 68 Right 2
WINDOW 3 91 48 Right 2
SYMATTR InstName Q8
SYMATTR Value BC556B
SYMBOL res -848 -1152 R0
SYMATTR InstName R5
SYMATTR Value 270
SYMBOL res -704 -528 R0
SYMATTR InstName R19
SYMATTR Value 3K3
SYMBOL res -384 -1152 M0
SYMATTR InstName R8
SYMATTR Value 1K
SYMBOL EXTRA\\Misc\\pot -832 -832 R90
WINDOW 0 22 0 VCenter 2
WINDOW 3 40 1 VCenter 2
WINDOW 123 58 -1 VCenter 2
SYMATTR InstName DCO_SET
SYMATTR Value R=100
SYMATTR Value2 T=0.49
SYMBOL res -912 -528 R0
SYMATTR InstName R3
SYMATTR Value 680
SYMBOL res -384 -528 M0
WINDOW 0 34 45 Left 2
SYMATTR InstName R18
SYMATTR Value 15
SYMBOL pnp 112 -912 M180
WINDOW 0 82 63 Right 2
WINDOW 3 83 42 Right 2
SYMATTR InstName Q1
SYMATTR Value 2N5401
SYMBOL npn 112 -1136 R0
WINDOW 0 79 35 Right 2
WINDOW 3 80 53 Right 2
SYMATTR InstName Q2
SYMATTR Value 2N5551
SYMBOL pnp 112 -432 M180
WINDOW 0 82 63 Right 2
WINDOW 3 83 42 Right 2
SYMATTR InstName Q9
SYMATTR Value 2N5401
SYMBOL npn 112 -656 R0
WINDOW 0 79 35 Right 2
WINDOW 3 80 53 Right 2
SYMATTR InstName Q10
SYMATTR Value 2N5551
SYMBOL diode -672 -1072 M0
WINDOW 0 38 24 Left 2
WINDOW 3 36 45 Left 2
SYMATTR InstName D1
SYMATTR Value 1N4148
SYMBOL diode -672 -1136 M0
WINDOW 0 38 24 Left 2
WINDOW 3 36 45 Left 2
SYMATTR InstName D4
SYMATTR Value 1N4148
SYMBOL res -560 -976 R0
WINDOW 0 29 48 Left 2
WINDOW 3 32 79 Left 2
SYMATTR InstName R20
SYMATTR Value 4K7
SYMBOL cap -512 -992 M90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName C3
SYMATTR Value 1n5
SYMBOL zener -272 -1072 R180
WINDOW 0 24 57 Left 2
WINDOW 3 29 6 Left 2
SYMATTR InstName D5
SYMATTR Value ZD5.2V
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL cap -256 -1136 R0
WINDOW 0 23 14 Left 2
WINDOW 3 22 56 Left 2
SYMATTR InstName C6
SYMATTR Value 100n
SYMBOL polcap -208 -1136 R0
WINDOW 0 23 15 Left 2
WINDOW 3 22 54 Left 2
SYMATTR InstName C11
SYMATTR Value 10µ
SYMATTR Description Capacitor
SYMATTR Type cap
SYMATTR SpiceLine V=16 Irms=135m Rser=0.8 Lser=0
SYMBOL res -64 -1168 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R21
SYMATTR Value 2K2
SYMBOL zener -272 -432 R180
WINDOW 0 24 57 Left 2
WINDOW 3 29 6 Left 2
SYMATTR InstName D6
SYMATTR Value ZD5.2V
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL cap -256 -496 R0
WINDOW 0 23 14 Left 2
WINDOW 3 22 56 Left 2
SYMATTR InstName C12
SYMATTR Value 100n
SYMBOL polcap -208 -496 R0
WINDOW 0 23 15 Left 2
WINDOW 3 22 54 Left 2
SYMATTR InstName C13
SYMATTR Value 10µ
SYMATTR Description Capacitor
SYMATTR Type cap
SYMATTR SpiceLine V=16 Irms=135m Rser=0.8 Lser=0
SYMBOL res -64 -432 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R22
SYMATTR Value 2K2
SYMBOL cap -1120 -800 R90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName C5
SYMATTR Value 22µ
SYMBOL voltage -1536 -672 R180
WINDOW 123 0 0 Left 2
WINDOW 39 0 0 Left 2
WINDOW 3 18 144 Invisible 2
WINDOW 0 27 26 Left 2
SYMATTR Value SINE(0 0.5 1K 100u)
SYMATTR InstName INPUT
SYMBOL EXTRA\\Misc\\pot -1248 -720 M0
WINDOW 0 16 -15 Left 2
WINDOW 3 16 2 Left 2
WINDOW 123 17 19 Left 2
SYMATTR InstName VR1
SYMATTR Value2 T=1.0
SYMBOL res -1344 -784 M0
WINDOW 0 33 48 Left 2
WINDOW 3 33 77 Left 2
SYMATTR InstName R23
SYMATTR Value 100K
SYMBOL cap -1424 -752 M0
WINDOW 0 23 13 Left 2
WINDOW 3 23 52 Left 2
SYMATTR InstName C14
SYMATTR Value 1n5
TEXT 200 -712 Left 2 ;2W
TEXT 200 -816 Left 2 ;2W
TEXT -24 -936 Left 2 ;0.5W
TEXT -24 -584 Left 2 ;0.5W
TEXT 56 -736 Center 2 ;DEAD TIME
TEXT -1640 -616 Left 2 !.tran 0 10m 100u
TEXT -120 -1104 Center 2 ;2W
TEXT -120 -368 Center 2 ;2W
TEXT -1264 -752 Right 2 ;VOLUME
TEXT -456 -256 Center 4 ;UcD250W Discrete  - UcD Class D Full Discrete Ver.1
TEXT -472 -224 Center 3 ;Kartino Surodipo - Copyright Aug 2024
TEXT -464 -200 Center 3 ;kartino.id@gmail.com\n#Indonesian - Class D Next Generation Facebook Group


