UCD-MicroP v.2 Discrete Class D Amplifier

Kartino Surodipo @ Facebook

Designed Sept 2015
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Change History from V.1:

1. Added variable component

2. Added 12Vdc regulator

.options gmin=1e-10 abstol=1e-10 reltol=0.003 cshunt=1e-15 SrcSteps=0 pTranTau=0 GminSteps=0

*.asc file is attached in this PDF
--- D:\LTC\Simulation\MicroP\MicroP V.2 Final.asc ---
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Version 4
SHEET 1 4628 3068
WIRE 3616 1696 2000 1696
WIRE 2720 1744 2288 1744
WIRE 3328 1744 2720 1744
WIRE 3824 1744 3328 1744
WIRE 3872 1744 3824 1744
WIRE 3920 1744 3872 1744
WIRE 2720 1760 2720 1744
WIRE 2000 1872 2000 1696
WIRE 2000 1872 1952 1872
WIRE 2048 1872 2000 1872
WIRE 2720 1872 2720 1840
WIRE 2896 1872 2720 1872
WIRE 2992 1872 2896 1872
WIRE 2896 1888 2896 1872
WIRE 1952 1904 1952 1872
WIRE 2048 1904 2048 1872
WIRE 2288 1904 2288 1744
WIRE 2992 1936 2992 1872
WIRE 3824 1936 3824 1744
WIRE 3920 1936 3920 1744
WIRE 3328 1952 3328 1744
WIRE 2896 1984 2896 1968
WIRE 2896 1984 2608 1984
WIRE 2928 1984 2896 1984
WIRE 1952 2000 1952 1984
WIRE 3008 2032 2992 2032
WIRE 3168 2032 3152 2032
WIRE 3248 2032 3168 2032
WIRE 3280 2032 3248 2032
WIRE 3168 2048 3168 2032
WIRE 1952 2080 1952 2064
WIRE 2000 2080 1952 2080
WIRE 2048 2080 2048 1984
WIRE 2048 2080 2000 2080
WIRE 2992 2096 2992 2032
WIRE 3104 2096 2992 2096
WIRE 2992 2112 2992 2096
WIRE 2192 2208 2176 2208
WIRE 2288 2208 2288 1984
WIRE 2288 2208 2272 2208
WIRE 2304 2208 2288 2208
WIRE 2400 2208 2384 2208
WIRE 2720 2208 2720 1872
WIRE 2768 2208 2720 2208
WIRE 2864 2208 2832 2208
WIRE 2992 2208 2992 2192
WIRE 2992 2208 2864 2208
WIRE 3168 2208 3168 2144
WIRE 3168 2208 2992 2208
WIRE 3232 2208 3168 2208
WIRE 3328 2208 3328 2048
WIRE 3328 2208 3232 2208
WIRE 3440 2208 3328 2208
WIRE 3616 2208 3616 1696
WIRE 3616 2208 3520 2208
WIRE 3648 2208 3616 2208
WIRE 3696 2208 3648 2208
WIRE 3824 2208 3824 2000
WIRE 3824 2208 3776 2208
WIRE 3872 2208 3824 2208
WIRE 3920 2208 3920 2016
WIRE 3920 2208 3872 2208
WIRE 3952 2208 3920 2208
WIRE 2176 2224 2176 2208
WIRE 2400 2224 2400 2208
WIRE 3616 2240 3616 2208
WIRE 1776 2272 1760 2272
WIRE 1792 2272 1776 2272
WIRE 1872 2272 1856 2272
WIRE 2000 2272 2000 2080
WIRE 2000 2272 1952 2272
WIRE 2016 2272 2000 2272
WIRE 2112 2272 2096 2272
WIRE 2480 2272 2464 2272
WIRE 2576 2272 2560 2272
WIRE 2112 2288 2112 2272
WIRE 2720 2288 2720 2208
WIRE 2768 2288 2720 2288
WIRE 2864 2288 2864 2208
WIRE 2864 2288 2832 2288
WIRE 2464 2304 2464 2272
WIRE 2720 2320 2720 2288
WIRE 1760 2336 1760 2272
WIRE 3616 2336 3616 2304
WIRE 2112 2368 2112 2352
WIRE 2608 2416 2608 1984
WIRE 2608 2416 2256 2416
WIRE 2720 2416 2720 2384
WIRE 2896 2416 2720 2416
WIRE 2976 2416 2896 2416
WIRE 3456 2416 2976 2416
WIRE 3536 2416 3456 2416
WIRE 3680 2416 3632 2416
WIRE 3824 2416 3824 2208
WIRE 3824 2416 3680 2416
WIRE 2896 2432 2896 2416
WIRE 3920 2432 3920 2208
WIRE 2608 2448 2320 2448
WIRE 1760 2464 1760 2416
WIRE 3680 2464 3680 2416
WIRE 2976 2480 2976 2416
WIRE 3328 2496 3328 2208
WIRE 2256 2512 2256 2416
WIRE 2320 2512 2320 2448
WIRE 2608 2528 2608 2448
WIRE 2896 2528 2896 2512
WIRE 2896 2528 2608 2528
WIRE 2912 2528 2896 2528
WIRE 3824 2544 3824 2416
WIRE 2176 2560 2176 2320
WIRE 2192 2560 2176 2560
WIRE 2400 2560 2400 2320
WIRE 2400 2560 2384 2560
WIRE 2992 2576 2976 2576
WIRE 3152 2576 3136 2576
WIRE 3248 2576 3152 2576
WIRE 3280 2576 3248 2576
WIRE 3152 2592 3152 2576
WIRE 3584 2592 3584 2480
WIRE 3680 2592 3680 2544
WIRE 3680 2592 3584 2592
WIRE 2256 2640 2256 2608
WIRE 2288 2640 2256 2640
WIRE 2320 2640 2320 2608
WIRE 2320 2640 2288 2640
WIRE 2976 2640 2976 2576
WIRE 3088 2640 2976 2640
WIRE 2176 2656 2176 2560
WIRE 2288 2656 2288 2640
WIRE 2400 2656 2400 2560
WIRE 2976 2656 2976 2640
WIRE 3456 2656 3456 2416
WIRE 3584 2656 3584 2592
WIRE 3680 2656 3680 2592
WIRE 2176 2752 2176 2736
WIRE 2288 2752 2288 2736
WIRE 2288 2752 2176 2752
WIRE 2400 2752 2400 2736
WIRE 2400 2752 2288 2752
WIRE 2976 2752 2976 2736
WIRE 2976 2752 2400 2752
WIRE 3152 2752 3152 2688
WIRE 3152 2752 2976 2752
WIRE 3328 2752 3328 2592
WIRE 3328 2752 3152 2752
WIRE 3456 2752 3456 2720
WIRE 3456 2752 3328 2752
WIRE 3584 2752 3584 2720
WIRE 3584 2752 3456 2752
WIRE 3680 2752 3680 2720
WIRE 3680 2752 3584 2752
WIRE 3824 2752 3824 2608
WIRE 3824 2752 3680 2752
WIRE 3872 2752 3824 2752
WIRE 3920 2752 3920 2512
WIRE 3920 2752 3872 2752
FLAG 3952 2208 0
FLAG 3872 1744 ++Suply
FLAG 3872 2752 --Supply
FLAG 3872 2208 Ground
FLAG 3232 2208 Pre-F
FLAG 2576 2272 0
FLAG 3616 2336 0
FLAG 1760 2464 0
FLAG 2112 2368 0
FLAG 3648 2208 Output
FLAG 3248 2032 HGate
FLAG 3248 2576 LGate
FLAG 1776 2272 Input
FLAG 2464 2368 0
SYMBOL voltage 3920 1920 M0
WINDOW 0 -48 65 Bottom 2
WINDOW 3 48 64 Bottom 2
WINDOW 123 0 0 Left 2
WINDOW 39 0 0 Left 2
SYMATTR InstName V2
SYMATTR Value 18
SYMBOL voltage 3920 2416 R0
WINDOW 0 51 64 Bottom 2
WINDOW 3 -48 67 Bottom 2
WINDOW 123 0 0 Left 2
WINDOW 39 0 0 Left 2
SYMATTR InstName V1
SYMATTR Value 18
SYMBOL ind2 3424 2192 M90
WINDOW 0 -9 68 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName L1
SYMATTR Value 22µ
SYMATTR SpiceLine Rser=10m Rpar=10k
SYMATTR Type ind
SYMBOL voltage 1760 2320 M0
WINDOW 0 64 85 Bottom 2
WINDOW 3 94 106 Bottom 2
WINDOW 123 0 0 Left 2
WINDOW 39 60 56 VTop 2
SYMATTR InstName Input
SYMATTR Value SINE(0 0.1 1K)
SYMBOL res 1968 2256 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R1
SYMATTR Value 2K2
SYMBOL res 3680 2192 M90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName SPEAKER
SYMATTR Value 4
SYMBOL res 2304 2000 R180
WINDOW 0 36 76 Left 2
WINDOW 3 38 56 Left 2
SYMATTR InstName R10
SYMATTR Value 3K3
SYMBOL res 2384 2640 R0
SYMATTR InstName R13
SYMATTR Value 470
SYMBOL res 2192 2640 M0
SYMATTR InstName R11
SYMATTR Value 470
SYMBOL res 2176 2192 M90
WINDOW 0 -5 50 VBottom 2
WINDOW 3 37 55 VTop 2
SYMATTR InstName R7
SYMATTR Value 47
SYMBOL res 2288 2192 M90
WINDOW 0 -3 66 VBottom 2
WINDOW 3 41 65 VTop 2
SYMATTR InstName R8
SYMATTR Value 47
SYMBOL diode 3088 2048 R270
WINDOW 0 58 33 VTop 2
WINDOW 3 60 32 VBottom 2
SYMATTR InstName D4
SYMATTR Value 1N4148
SYMBOL res 3008 2208 R180
WINDOW 0 36 68 Left 2
WINDOW 3 39 47 Left 2
SYMATTR InstName R20
SYMATTR Value 330
SYMBOL nmos 3280 1952 R0
WINDOW 3 56 64 Left 2
SYMATTR Value IRF530
SYMATTR InstName M2
SYMBOL pnp 3104 2144 M180
WINDOW 0 99 68 Right 2
WINDOW 3 99 48 Right 2
SYMATTR InstName Q24
SYMATTR Value 2N5401C
SYMBOL pnp 2928 2032 M180
WINDOW 0 97 68 Right 2
WINDOW 3 100 46 Right 2
SYMATTR InstName Q23
SYMATTR Value 2N5401C
SYMBOL res 2912 1984 R180
WINDOW 0 37 68 Left 2
WINDOW 3 40 46 Left 2
SYMATTR InstName R19
SYMATTR Value 330
SYMBOL diode 3072 2592 R270
WINDOW 0 58 33 VTop 2
WINDOW 3 60 32 VBottom 2
SYMATTR InstName D5
SYMATTR Value 1N4148
SYMBOL res 2992 2752 R180
WINDOW 0 36 68 Left 2
WINDOW 3 36 40 Left 2
SYMATTR InstName R24
SYMATTR Value 330
SYMBOL pnp 3088 2688 M180
WINDOW 0 109 61 Right 2
WINDOW 3 110 41 Right 2
SYMATTR InstName Q26
SYMATTR Value 2N5401C
SYMBOL pnp 2912 2576 M180
WINDOW 0 106 70 Right 2
WINDOW 3 109 51 Right 2
SYMATTR InstName Q25
SYMATTR Value 2N5401C
SYMBOL res 2912 2528 R180
WINDOW 0 42 69 Left 2
WINDOW 3 42 46 Left 2
SYMATTR InstName R23
SYMATTR Value 330
SYMBOL npn 2192 2512 R0
WINDOW 0 89 31 Right 2
WINDOW 3 92 50 Right 2
SYMATTR InstName Q6
SYMATTR Value 2N5551C
SYMBOL npn 2384 2512 M0
WINDOW 0 87 32 Right 2
WINDOW 3 90 50 Right 2
SYMATTR InstName Q7
SYMATTR Value 2N5551C
SYMBOL pnp 2112 2320 M180
WINDOW 0 85 69 Right 2
WINDOW 3 91 43 Right 2
SYMATTR InstName Q1
SYMATTR Value 2N5401C
SYMBOL pnp 2464 2320 R180
WINDOW 0 85 69 Right 2
WINDOW 3 91 43 Right 2
SYMATTR InstName Q2
SYMATTR Value 2N5401C
SYMBOL res 2064 1888 M0
WINDOW 0 41 51 Left 2
WINDOW 3 41 73 Left 2
SYMATTR InstName R14
SYMATTR Value 27k
SYMBOL res 1968 1888 M0
WINDOW 0 41 51 Left 2
WINDOW 3 41 73 Left 2
SYMATTR InstName R17
SYMATTR Value 100
SYMBOL cap 1968 2000 M0
SYMATTR InstName C5
SYMATTR Value 330p
SYMBOL polcap 3840 2544 M0
WINDOW 3 24 56 Left 2
SYMATTR Value 100
SYMATTR InstName C9
SYMATTR Description Capacitor
SYMATTR Type cap
SYMATTR SpiceLine V=100 Irms=590m Rser=0.1 Lser=0
SYMBOL polcap 3840 2000 R180
WINDOW 0 24 56 Left 2
WINDOW 3 24 8 Left 2
SYMATTR InstName C10
SYMATTR Value 100
SYMATTR Description Capacitor
SYMATTR Type cap
SYMATTR SpiceLine V=100 Irms=590m Rser=0.1 Lser=0
SYMBOL cap 1856 2256 R90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName C22
SYMATTR Value 10µ
SYMATTR SpiceLine V=6.3 Irms=0 Rser=0.001 Lser=0 mfg="TDK" pn="C3216X5ROJ106M" type="X5R"
SYMBOL polcap 2768 2304 R270
WINDOW 0 32 32 VTop 2
WINDOW 3 0 32 VBottom 2
SYMATTR InstName C23
SYMATTR Value 47µ
SYMATTR Description Capacitor
SYMATTR Type cap
SYMATTR SpiceLine V=50 Irms=620m Rser=0.14 Lser=0
SYMBOL zener 2832 2192 R90
WINDOW 0 0 32 VBottom 2
WINDOW 3 32 32 VTop 2
SYMATTR InstName D19
SYMATTR Value BZX84C12L
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL res 2736 1856 R180
WINDOW 0 36 76 Left 2
WINDOW 3 36 40 Left 2
SYMATTR InstName R37
SYMATTR Value 4K7
SYMBOL diode 2736 2384 R180
WINDOW 0 24 64 Left 2
WINDOW 3 24 0 Left 2
SYMATTR InstName D20
SYMATTR Value MURS120
SYMBOL res 3104 2016 R90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R18
SYMATTR Value 47
SYMBOL res 2976 2560 M90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R21
SYMATTR Value 47
SYMBOL res 2304 2640 M0
SYMATTR InstName R12
SYMATTR Value 82
SYMBOL nmos 3280 2496 R0
WINDOW 3 56 64 Left 2
SYMATTR Value IRF530
SYMATTR InstName M1
SYMBOL cap 2128 2288 M0
SYMATTR InstName C1
SYMATTR Value 100p
SYMBOL cap 3600 2240 R0
SYMATTR InstName C2
SYMATTR Value 1µ
SYMBOL res 2464 2256 M90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R2
SYMATTR Value 100
SYMBOL cap 2448 2304 R0
SYMATTR InstName C6
SYMATTR Value 100p
SYMBOL res 2000 2256 M90
WINDOW 0 0 56 VBottom 2
WINDOW 3 32 56 VTop 2
SYMATTR InstName R3
SYMATTR Value 100
SYMBOL npn 3632 2480 M270
WINDOW 0 3 124 VRight 2
WINDOW 3 -19 61 VRight 2
SYMATTR InstName Q3
SYMATTR Value MJE15032C
SYMBOL res 3664 2448 R0
SYMATTR InstName R4
SYMATTR Value 1K2
SYMBOL polcap 3696 2656 M0
WINDOW 3 24 56 Left 2
SYMATTR Value 10µ
SYMATTR InstName C3
SYMATTR Description Capacitor
SYMATTR Type cap
SYMATTR SpiceLine V=100 Irms=590m Rser=0.1 Lser=0
SYMBOL zener 3600 2720 R180
WINDOW 0 24 64 Left 2
WINDOW 3 24 0 Left 2
SYMATTR InstName D1
SYMATTR Value BZX84C12L
SYMATTR Description Diode
SYMATTR Type diode
SYMBOL polcap 3472 2656 M0
WINDOW 3 24 56 Left 2
SYMATTR Value 100µ
SYMATTR InstName C4
SYMATTR Description Capacitor
SYMATTR Type cap
SYMATTR SpiceLine V=100 Irms=590m Rser=0.1 Lser=0
TEXT 2232 1592 Left 6 ;UCD-MicroP v.2 Discrete Class D Amplifier
TEXT 2712 1632 Left 3 ;Kartino Surodipo @ Facebook
TEXT 2848 1664 Left 3 ;Designed Sept 2015
TEXT 2656 2784 Left 2 !.options gmin=1e-10 abstol=1e-10 reltol=0.003 cshunt=1e-15 SrcSteps=0 pTranTau=0 GminSteps=0
TEXT 2536 2784 Left 2 !.tran 50ms
TEXT 2320 1936 Left 2 ;R10 = BIAS SETTING 4mA\nVcc 18Vdc, R10 = 3K3\nVcc 24Vdc, R10 = 4K7\nVcc 30Vdc, R10 = 6K8\nVcc 50Vdc, R10 = 10K\nVcc 63Vdc, R10 = 12K
TEXT 1736 2000 Left 2 ;C5 for Speed Setting \n330pf up to 400kHz\n1n up to 250kHz
TEXT 2072 1992 Left 2 ;R14 = GAIN SETTING\nVcc 18Vdc, R14 = 27K\nVcc 24Vdc, R14 = 33K\nVcc 30Vdc, R14 = 47K\nVcc 50Vdc, R14 = 68K\nVcc 63Vdc, R14 = 82K
TEXT 3480 2520 Left 2 ;TIP41C




