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VDD 1206 1/4W
/I\ D63 R258 R106 R261 R109 4 R264 R112
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- 2N7002 - 2N7002 — Sys 3-7 W—>R time worst case 12 cycles, 13us min
— Worst case switch send duty: System 3 —> ~8%
- 1kQ 1206 1/L4W worst—case dissipation 38.5VDC? x ~8% / 1KQ = ~1/8W
— Typical return BJT base current: (1x column swntches closed)
(sv — 1.4Vf) / (5.1kQ + 5.1kQ + 1kQ) = 0.32mA
0.32mA x 5.1kQ = —1.64Vbe
GND GND - Worst—case return voltage level: (8x column switches closed)
(5 — 1.4VF) / ( (5.1kQ + 5.1kQ)/8 + 1kQ) = 1.6mA / 8 = 0.2mA
0.2mA x 5.4kQ = —1.0Vbe
VDD VDD - Noise rejection = —0. 65V * (5.1kQ + 5.1kQ) / (5.1kQ) = —1.3V
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3 > (! g > (! ]
& < ~
[:3 [:3 [~
T 0 7 \ 953 T Y 956 2l s, ZS°35 Q as9
=< 3 9012 =< 3 9012 I 3, L 9012
cup \AN4148WS /N BAVO9 - cur \AN4148WS /N BAVO9 . . - NALAEWS 7K Baves
100p 3 SW_ROW_0OUT243 100 a SW_ROW_OUT5] [ v ROW_OUTEG
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GND GND o
VDD
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~ | [ |
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SO D40 p 4SMBJ43CA
SO D41 p 4SMBJ43CA )
S0, D42 r 4SMBJ43CA )
SoLH D43 p 4SMBJ43CA )
SOLE: D44 r 4SMBJ43CA )
o6 D45 L 4SMBIASCA § < D56 [ SMBJ43CA
5oL D46 pASMBI4SCA § < D57y JSMBIAICA |
o8 D47 pASMBIASCA § — D58 [_SMBJA43CA
SS3 >
S D59 r 4SMBJ43CA )
GNDPWR _
555 D60 p 4SMBJ43CA )
556 D61 p 4SMBJ43CA )
SoL9 D48 p 4SMBJ43CA
S0 101 D49 r 4SMBJ43CA ) A
AT D50 p 4SMBJ43CA
SOL_11l >
~ Typical 23-850 coil:
SOL_12 D51 £ 4SMBJ43CA > — Inductance 6mH
— Resistance 4.1Q
5013 D52 4SMBIASCA | - Peak DC Amps 38V / 4.10 = 9.34
_ — Peak Stored charge:
S0L 14 D53 L 1SMBJ43CA ) Bk x 0.3A7 = g60mJ
AT TR D54 r 41SMBJ43CA 2
SOL_15 ’ Typical clamping voltage: ~60V
S0l 16 D55 L 4SMBJ43CA Clamping events: 0.3ms avg, 2ms max
— p Temperature rise over ambient: max 6°C at 0.5Hz
SMBJ43A is the unidirectional version
GNDPWR
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	USB (Page 2)
	Hierarchical Labels
	BOOT0
	E0
	E1
	E5
	K6
	~{STM32_RESET}

	Symbols
	D1
	D11
	D12
	D13
	D2
	P1
	R124
	R125
	R143
	R154
	R155
	R156
	R157
	R159
	R162
	R164
	R165
	R167
	R169
	R170
	SW3
	U7


	USB MCU (Page 3)
	Hierarchical Labels
	BOOT0
	E0
	E1
	LED_GREEN
	LED_RED
	LED_YELLOW
	USB_D+
	USB_D-
	USB_RX_FROM_MCU_TX
	USB_TX_TO_MCU_RX
	~{PINBALL_5V}
	~{START_SW}
	~{STM32_RESET}
	~{USB_5V}

	Symbols
	C11
	C20
	C21
	C25
	C26
	C27
	C28
	C29
	C30
	C31
	C32
	J1
	J2
	R171
	R172
	R173
	R174
	R175
	R176
	R177
	R178
	R179
	SW4
	TP109
	TP110
	TP125
	U2
	X2


	Power (Page 4)
	Hierarchical Labels
	E5
	K6

	Symbols
	C10
	C12
	C13
	C14
	C16
	C17
	C22
	C23
	C24
	C9
	D14
	D16
	D17
	D18
	D19
	D3
	D4
	JP2
	JP3
	JP5
	JP6
	L1
	L2
	Q42
	Q43
	Q60
	R123
	R139
	R140
	R141
	R144
	R160
	R161
	R163
	R166
	R168
	R180
	R181
	R218
	R255
	R256
	R257
	R56
	TP121
	TP122
	TP4
	TP6
	U4
	U8


	Special Solenoids MCU (Page 5)
	Hierarchical Labels
	BLANKING_IN
	BLANKING_OUT
	SP_SOLENOID_1
	SP_SOLENOID_2
	SP_SOLENOID_3
	SP_SOLENOID_4
	SP_SOLENOID_5
	SP_SOLENOID_6
	SP_SWITCH_1
	SP_SWITCH_2
	SP_SWITCH_3
	SP_SWITCH_4
	SP_SWITCH_5
	SP_SWITCH_6
	SS_MCU_SWCLK
	SS_MCU_SWDIO
	~{GAME_OVER}

	Symbols
	C18
	C37
	C38
	C39
	C40
	C41
	C42
	D15
	D20
	D29
	D30
	D31
	D5
	J3
	R126
	R127
	R128
	R129
	R130
	R131
	R132
	R133
	R134
	R135
	R136
	R137
	R142
	R158
	R219
	R220
	R221
	R222
	R223
	R226
	R287
	R288
	TP115
	TP116
	U3


	Switch Matrix (Page 6)
	Hierarchical Labels
	SW_COLUMN1
	SW_COLUMN2
	SW_COLUMN3
	SW_COLUMN4
	SW_COLUMN5
	SW_COLUMN6
	SW_COLUMN7
	SW_COLUMN8
	SW_ROW_IN1
	SW_ROW_IN2
	SW_ROW_IN3
	SW_ROW_IN4
	SW_ROW_IN5
	SW_ROW_IN6
	SW_ROW_IN7
	SW_ROW_IN8
	SW_ROW_OUT1
	SW_ROW_OUT2
	SW_ROW_OUT3
	SW_ROW_OUT4
	SW_ROW_OUT5
	SW_ROW_OUT6
	SW_ROW_OUT7
	SW_ROW_OUT8
	~{SW_COLUMN1}
	~{SW_COLUMN2}
	~{SW_COLUMN3}
	~{SW_COLUMN4}
	~{SW_COLUMN5}
	~{SW_COLUMN6}
	~{SW_COLUMN7}
	~{SW_COLUMN8}

	Symbols
	C43
	C44
	C45
	C46
	C47
	C48
	C49
	C50
	D21
	D22
	D23
	D24
	D25
	D26
	D27
	D28
	D32
	D33
	D34
	D35
	D36
	D37
	D38
	D39
	D63
	Q44
	Q45
	Q46
	Q47
	Q48
	Q49
	Q50
	Q51
	Q52
	Q53
	Q54
	Q55
	Q56
	Q57
	Q58
	Q59
	R100
	R101
	R102
	R103
	R104
	R105
	R106
	R107
	R108
	R109
	R110
	R111
	R112
	R113
	R183
	R184
	R224
	R225
	R227
	R228
	R229
	R230
	R231
	R232
	R233
	R234
	R235
	R236
	R237
	R238
	R239
	R240
	R241
	R242
	R243
	R244
	R245
	R246
	R247
	R248
	R249
	R250
	R251
	R252
	R253
	R254
	R258
	R259
	R260
	R261
	R262
	R263
	R264
	R265
	R90
	R91
	R92
	R93
	R94
	R95
	R96
	R97
	R98
	R99


	Over-Voltage Protection (Page 7)
	Hierarchical Labels
	~{SOL_10}
	~{SOL_11}
	~{SOL_12}
	~{SOL_13}
	~{SOL_14}
	~{SOL_15}
	~{SOL_16}
	~{SOL_1}
	~{SOL_2}
	~{SOL_3}
	~{SOL_4}
	~{SOL_5}
	~{SOL_6}
	~{SOL_7}
	~{SOL_8}
	~{SOL_9}
	~{SS1}
	~{SS2}
	~{SS3}
	~{SS4}
	~{SS5}
	~{SS6}

	Symbols
	D40
	D41
	D42
	D43
	D44
	D45
	D46
	D47
	D48
	D49
	D50
	D51
	D52
	D53
	D54
	D55
	D56
	D57
	D58
	D59
	D60
	D61



