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STATUS LED (D7, YELLOW)

10Hz 50% power okay, processor in boot mode waiting for runtime update: check node cable, ensure other nodes are communicating, check communication interface
1Hz 90% power okay, processor in runtime mode but not receiving from CPU: check node cable, ensure other nodes are communicating, check communication interface
flickering power okay, processor communicating and operating correctly
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VG VBBC VG VBBC §
= CN7 = CN8
Ve C25 4 ve C43 6
1uF COIL1 1uF COIL5
VG D19 RSWITCHT | 3 VG D43 nSWITCHS A R40
= SK210-LTP = SK210-LTP 4.7k, 0.5W, 5%
u13 Micro Commercial 1 u26 Micro Commercial 3
MCP1401 = MCP1401 nLED1 f =
R24 o 26-60-4040 (BLACK) R89 o R90
100k ] 100 Q2 Molex 100k ] 100 Q20 =
PSMN027-100PS PSMN027-100PS 26-60-4060 (BLACK]
IN-_ouT NXP IN_out NXP Moto | ) VDD
88 88
©o ©0 nNCPUOK] PMV48XP,215
NXP
u31
VG VBBC VG VBBC ACST1EEXLT-31AB-T
= CN9 = CN10 Allegro
c27 ca4 12 5 1 <]
VG 14F 4 el 14F colle 8 1P+ gVIouT |_SENSE
VG nSWITCHZ | 3 VG D44 nSWITCHG 2 =
= SK210-LTP = SK210-LTP —
= = o o<
u15 Micro Commercial 1 u27 Micro Commercial g - P. ZFAULT nFAULT
MCP1401 = MCP1401 nlLED2 ST}
R28 a R30 26-60-4040 (ORANGE) R91 a R92 !
100k g 100 Q3 Molex 100k g 100 Q21 = =
N ouT F"\‘?(I\gN027-1OOPS N~ out F”\&I\F{IN027-1OOPS 26-60“;3)?96)(0 (ORANGE) L
- - o -
jaYa) jaYa)
zz zz
51 [5X9)
q VG VBBC u VG VBBC
= CN11 = CN12
Ve C29 4 ve C45 6
1uF COIL3 1pF COIL7
VG nswitcha | 3 VG D45 nSWITCH? 5
= SK210-LTP ? = SK210-LTP g
u17 Micro Commercial u28 Micro Commercial 2
MCP1401 = MCP1401 nlED3
R34 o R36 26-60-4040 (GREEN) R93 o R94 1
100k g 100 Q4 Molex 100k g 100 Q22 =
N ouT b8 AAA z)s(gmozrwops N out b2 AANA :)S(PMN027-100PS 26-6(']\;:)?96)? (GREEN)
o o
jaYa) jaYa)
zz zz
51 (519
COIL_GND : <:|COIL_GND
NLED[3:0] [ Se——
nSWITCH[7:0] >
I_SENSE = 1.225V + I(coil) x 0.033 ohms [Title
I_SENSE rises 33mV/A from its idle voltage of 1.225V. ADC VREF= 5.00V x 4.64k / (5.49k + 4.64k) = 2.290V coils
should idJ:e at about.380 (10-bit) and will.rise by 10.24 per I(trip) = (2.290V - 1.225V) / 0.033 ohms = 32A oo Document Namber ™
amp as coil current increases (e.g, 10A coil current should B 520-6935-10 E
read 380 + 10 x 10.24 = 482).
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LED STATUS TABLE

48V 6V MCU STATUS
D37 D10 D1
RED GREEN YELLOW
OFF OFF OFF 48V not present: check that system is connected and powered
ON OFF OFF 48V present, no 6V: node bus is powered off by CPU, node bus cable is unplugged, or 6V supply is overloaded (shorted) or damaged
ON ON OFF 48V present, 6V present, processor not running: check 5V and 3.3V supplies
ON ON 10Hz 50% power okay, processor in boot mode waiting for runtime update: check node cable, ensure other nodes are communicating, check communication interface
ON ON 1Hz 90% power okay, processor in runtime mode but not receiving from CPU: check node cable, ensure other nodes are communicating, check communication interface
ON ON flickering power okay, processor communicating and operating correctly
VBBC
o
D6
! SK210-LTP
Micro Commercial
VBBC _ VBBA
CN4 >VBBA
+48V
5
DA N/C D7 4 U6
C41 &3 N/C 220yF, 63V, low ESR 22pF SMAJ51CA MP24943DN L1
0.01uF oAl I KEY —_ Bournes Z BsT 7 47uH, 2.0A
1 GND - s C10 NR10050T470M 6 . OV @ 2A
0.1uF Taiyo Yuden
— 26-63-4051 ==
= = sSwW 4 >VLED
Molex - 3
VLEDEN > EN R15 c11
R82 301k, 0.100W, 1% 470pF, 16V, low ESR
46.4k, 0.100W, 1% Micro Commer0|al
5 VO 6 —
— SS —
u7 = on = R16
VLED  LD29150DT50R vcc 5.0VDC @ 1000mA c13 Z< |4 46.4k, 0.100W, 1%
ST 0. 1pF oo
1 3 VLED
IN ouT N <O( —
D -
c15 z C16 o OTPAD1
224F, 16 o 22uF, 16V
PN 1 OTPADZ
= ] R17
— = 330, 0.100W, 5%
) D10
SML-LXT0805GW-TR
Lumex
5
D1 VLED VG
VLED O
PMBD914,215 U9
NXP AP7333-33SRG-7 VDD USE VLED (6V) FOR FET GATE VOLTAGE
D1 Diodes, Inc. 3.3VDC @ 250mA
VPROG O 3N out |2 viLeD o1-OfY
PMBD914,215 a Cc22 O1 OSV
NXP c21 —— 5 10pF, 16V 1 GND vee Title
10pF, 16V L L O VDD 01—03\/3 power supply
_T__ B B ISize Document Number Rev
A 520-6935-10 E
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VDD

VDD
5%’ u46
74HC165D
SER 8 VDD
A >
g c192
5 0.1uF
E —
o 4 E -
G 9
10k
10k H aH
2 —
K an X
nVBBGOOD Y—— |—15—1 PINH_ 2
SHILD &
= VDD =
< VDD
31_17 ua7
NIQN 0] ) 74HC165D
|| 10 o
1 nDIPO | 1 iER Q vbD
2 nDIP1 12| p >
nDIP2 1312 C193
DIP3 145 01uF
nDIP4 E
nDIP5 F =
nDIP6 G
nDIP7 H QH
= 219-8MST 2 TR F—X
CTS Electrocomponen(ssplLSPCK> Hﬁ_ S |NL,!|'< gH
VDD SHID &
Q = o
SPI1_NPCS0))

uU49
74LVC1G00GV

Nexperia USA Inc
C199

blé: nDIP7
bl5: nDIP6
bl4: nDIPS
bl3: nDIP4
bl2: nDIP3
bll: nDIP2
bl0: nDIP1
b9: nDIPO

nSELECT

nVBBGOOD

SPI1_MISO { SPI1_MISO

[Title
Stern Pinball CPU -- switch inputs
ize Document Number ev
B 520-6936-01 B
Date: Mlondav October 01, 2018 Eheet 2 of
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w0l 0t
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B 27 P 2 sk b BEGE

oo g

ook N2

VBB = 48VDC (input)
VA = 24VDC (audio amps) it B v
s A

VNB = 9.0VDC (node bus)
5.0VDC (HDMI pin 18)

SD CARD INTERFACE

vDD1_0 = 1.0VDC

At oo B oo 6 voo1 8 VOD1 8 VDO1 8 53
% et n—]
i oo
% e - 3 B°
A — N R =
EIA-232D USART2 COM PORT
3
i SR
-Pa0SPI0 Mso HI—
7¥
R
R
ey N
oS 5 ros
R TS o
e - oty
P . 130001 1621630+ mevs teofonare wens provact reoear)
L . privit ey
veo voocn_|
g o
% ‘
e NSy
s L
—E2 e
o] hes Lon
“van = soccasemesey 7 17 V0O
0] Ai7ea - |- —— verzion s (30 vl 00 4t
. o P o oo o
e o rovvissn ¢ooam o
s me W o e o
S oo T o resET w2 w Tom o oae o w N
Eee e oo feser BB ovom R & 7
$5 oo T % o N e
vo0 o2 rsecurer

Heou

e

i QA
wo i S SRR
= - g oo s
USB HOST PORTS s in NODE BUS BRIDGE AND INTERFACE
. on =

[E————




4 Vel Dﬂ)‘)‘ Dﬁ)‘)‘ Dﬁ)‘)‘ D“i)‘)‘ D‘T)‘)‘ D‘T)‘)‘ Dﬁ)‘)‘ Dﬁ)‘)‘ 3 A2 XQDAWT-00-0000-00000HDES
HC CREE

D39
S1G-13-F

4_0TF’AD7
'_1_0TF’AD8
,LoTPADQ
%TPAD‘I 0
,_1_0TF'AD1 1
_J_OTPAD‘I 2
'_1_0TPAD‘I 3
%TF’AW 4

us3
Clea | APBEOISG13 O R114
220F "Diodes, Inc." > 1.1, 1/2W, 1%
= z
> serH
L12
BL_PWM 3 CTRL 4704H, 450mA
5 Y'Y
—o swi
330 a8
20 sw2
kK]

R115 CDBC560-G
1k Comchip

Vthd = 200 mv
vref = 1.25V

Iled = Vetrl/Vref x Vthd/Rset

vetrl = 3.3 x 1k / (330 + 1k) = 2.48V

Iled (target) = 350 mA

Rset = Vctrl/Vref x Vthd/Iled=2.48V/1.25V x 200mV/350ma=1.13 ohms
Rset = 1.1 ohms

Iled = 2.48/1.25 x 200mv/1.1 ohms = 360 mA

Power across Rset is (I"2)R = (360mA)"2 x 1.1 ohms = 143mi

[Title
backlight
ize Document Number ev
B 520-6936-01 B
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VDD
FB18
AVDD
Cios | co7
BLM21PG600SN1D==0.14E=—0.1uF
Murata
- N VDD
u1s FB1
N LANs710AEZC BLM21PG600SN1D
SMsSC urat
c110 ot
o o <<
o =g
ek l—l—L XTAL1/CLKIN & g 28 ™ DE 1
3 88 & XN :
= Y4 > > >3 RXP
25,000 MH: RXP 730 3
cue XTAL2 o :
- 27pl RXN 6
— = == == ci15 X7
2| o L T T T =—ocoawr _ tevee []8
23 = = = =
KB; C119 C120 C196 Cl97 = LEDY+ 1?
25| DS 10pF 10pF 10pF 10pF VODO n
TXEN t— SHELL 0
XCK__R184 ~ 100 20 | DEN L e
t— SHELL 2
13 R+ 1 RXDOMODED +— SHELL 3
RXD1/MODE1 £ ]
o = o
Erxa SS—E RXD3/PHYAD2
ERXCK 183 9: left anode
ERXCK RXCLK/PHYAD1 , .
ERXCK & ERXDV_R188 X X 100 26 | RxCU LED1/REGOFF |3 RE A A300. 0.100W, 5% 10: lest catnode
VoD ERXER 14 RIS3G_3 13 2 R74_ 300, 0.100W, 5% 11: right cathode
ERXER ) RIEA RXER/RXD4/PHYADO ~ LED2/nINTSEL ANAS0.0. e 12: right anode
ECOL 6_R1283A left is green (link/activity)
EcoL >—EERe— 1o RIRA 5 COL/CRS_DV/MODE2 right is yellow (100Mb/s)
riga ECRS CRS
1.5€ EMDC
EMDC>—EVbio 1] moc
EMDIO ) MDIO
EMDINTR $y—EMDINTR 18 | \NT/TXER/TXD4 RBIAS
nERST R72
nERST) nRST 12.1k, 0.063W, 1%

[}
z
9]
At reset: =
PHYAD[2:0] should be driven low
MODE[2:0] should be driven high
RMIISEL should be driven low

From the boot loader drive nERST low, set the various
configuration pins, drive nERST high, then set the pins
back to inputs pulled high. nERST is PA31.

[Title
Ethernet interface

ize Document Number
B 520-6936-01
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2.26k, 0.100W, 1%

vce

VBB
D36
S1G-13-F
9VvDC @ 3A
010 vnB o -0V
c55 + Cc56 AB498SLITR-T
470pF, esvj: 0.224F "Allegro Mi Le e
= £ BooT C59 L6
=—0.014F68H, 3A
WVNB END>—DVNB EN RIS A 10k 2| o X
vBias |8 ovee
TSET R23
6.34k, 0.100W, 1%
2q
R24 22 5
63.4k, 0.100W, 1% Oa FB
= 2 D4 R25
o CDBC560-G 619, 0.100W, 1%
Comchip
= TPAD3 =
VNB “+10 -

VNBsense = VNB x 0.371

3.3vDC @ 500mA

VDD

? 1 O+3.3V

vce D20
DB3Y501KEL

u9
BD33KA5WFI
Rohm

ouT

Q

58
WF, 6.3V

C57

T 1F. 63v

1.8V @ 500mA

vee D14 VDD1_8
T DB3Y501KEL

? 1 O+1.SV

C13i

<
o
o

R164
3.83k, 0.100W, 1%| R192

42.2k, 0.100W, 1%

VDD

R191
42.2k, 0.100W, 1%

BOREF
VDD
R166 VDD o 4
VBB 2.26k, 0.100W, 1%
o
R162 =
42.2k, 0.100W, 1% >
7 BO
VBBSENSE 6|
C194 U458
0.14F, 16VS R163 LM393D
2.26k, 0.100W, 1%
) = c185
= { VBBSENSE 0.14F, 16V
48V / (42.2k + 2.26k) = 1.08 mA °
48V x 1.08 mA = 52 miW
VBBsense = VBB x 2.26k / (42.2k + 2.26k) = VBB x 0.051
VBBsense (48V) = 48V*0.051 = 2,44V BROWN OUT DETECT
BOREF (low)=1.18V
BOREF (high)=1.29V
INT should assert (low) when VBB falls below 23.31V N
and should stay asserted until VBB rises above 25.36V
VA
R193
42.2k, 0.100W, 1%
< VASENSE

vce 5 VDD1_0
T DB3Y501KEL lf
1 ooV
u32
ooaokaswrd 1+ 0V @ 500mA
c139 Rohm
TuF. 6.3 T VIN out c1a7

D37
CDBC560-G

3.83k, 0.100W, 1%

VAsense = VA x 0.0832

R109 R133 R134 R135 R150
4.7k, 0.5W, 5% ¢ 300, 0.100W, 5% < 680, 0.100W, 5% < 2.2k, 0.250W, 5% 1.20k, 0.100W, 1% a 1pF, 6.3V
cTL (ZD Comchip
D13 D28 D29 D30 | 30vDC @ 3A
R151 R150 and R151 can be us VA +30V
N N N N 1.20k, 0.100W, 1% tuned to adjust the AB498SLITR-T -0
X N X N UDDCORE turnon Ca7 + Ic4s "Allegro MicroSystems, LLC" A
= 4704F, 63V 0.22pF
== = == = threshold. = é BOOT c49 L5
B = —0.01uF 68uH, 3A 2
o1 VA EN S>—OVA EN R198 A, 10K ENB x 2
3.3uF, 6.3WVDC, X5R 6 +| cs0
D38 3 VBIAS ovee I«wouF. 35V, low ESR
S1G-13-F — R16
uat 5.0V @ 60mA 6.34k, 0.100W, 19K =
vee TPS60402DBVT  VCN an
u30 . R125 z2 5
o AB498SLITRT 5 g 63.4k, 0.100W, 1% ©a FB
"Allegro Mi LLet o ONLY USED BY
Ci3t c133 Z 500 5.0V @ 3A N2 ouT CENTER AUDIO = % D1 R18
470uF, 63V 0.22uF £ BooT C134 L8 vee C17: o C175 CHANNEL o CDBC560-G 174, 0.100W, 1% B
= T —0.014F 68yH, 3A vee +5.0V ‘Comchip
= 2| s x -z = = =1 (TPADS =
3.3pF, 6.3WVDC, X5R 3.3pF, 6.3WVDC, X5R VoD =
= 6 +| C135 = 4 TP31 (TPADS
VBIAS 4704F, 16V, low ESR
TSET R107 =
R106 6.34k, 0.100W, 1% =
63.4k, 0.100W, 1% an D50 oo AUDIO AMP POWER SUPPLY
Z< a8 vesoL-O*48Y DB3Y501KEL
= ] R108 VBB
3 D12 1.20k, 0.100W, 1% CN7 D51 1
o CDBC560-G M R122 DB3Y501KEL
Comchip VBBS 2 82
=11 orPAnt L = i I < LSENSE
1 1P11 OTPAbz VBB enp | 2 R190 [Title
1 10k STERN Pinball CPU -- power supply
= C200  26-63-4051 —
0.022pF Molex << nVBBGOOD ize Document Number ev
L POWER IN B 520-6936-01 B
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©

c179
1.04F, 25V
N27
LINE OUT
VDD VA VA
CSCL;}—
CSDA co8 VDD c180 22232031
0.1uF 1.0uF, 25V Molex VA +| co +| c10
u3s4 Q 70uF 470uF
MCP4631T-104E/ML |
Microchip Technology U2
a v TPA3123D2 CN1
cscL 1 a 7 c13 26-62-4056
I Cspa 2| SeL > P1A 1.04F, 25V PN L1 47uH, 2.9A Molex
oA 8 I 5 un 338688 Lour 5
e ! 2deges =i :
224
A2 P1B ooaa 3
. J?7 c1s BSL L2 47uH, 2.9A H
R1 HVC/AO oo L8 1.04F, 25V ROUT
1,2 1Q0W, 59 c19
VDD o RIN 0.22uF
POW
N 16
BSR
c1 c2 =
U7uF 0.14F R2 2% 3 PoB VA
= = 1,000, 5 >> o BYPASS
= ' vor PLRSHON ¥Rt T4 S0 cz2 cs
c1_ |+ c12 ADDR: 0101000x LRMUTE MUTE 1.04F, 25V —=0.14 .
U1 o 47 0.1uF LRGAING | RGAINO 17 ;; Q; g;
« 9 GAIN1
UDA1334ATS - LRGAW&( | RGAIN1 18| ShiNo VCLAMP _1_1__L
a —nT
XX C24 VA
128 SCKO g ¢ 855838 1 0uF, 25V
125_SCKO BCKk > > vouTL F4X R136 566600 c6
128 Wso S WS0_2 16 VeC  VON o PREER2 & 001
125" spo $H128 S0 DATAI " Q; .
a
VDD
& pLLo g
SCLK/PLL1 VDD b
g Soik C166
0.1pF N
91 DEEM/CLKOUT  VOUTR [HE—X " Uss VA
;; 2 )
11| sroro M;:P4e;a1'q_;g:§glwoléy
SFOR1 VREF(DAC) S 1 m
= o = c21]+ c23 cscL 1 a 7 LEFT i TPA3123D2 CN4
% 8 0.1pF PEET 2| SCL > PiA = c38 26-60-4020
%) H S
> > 47@ DA piw -8 11 1.0pF, 25V BT L3 47uH,2.9A Molex
I It 51N 503588 LouT
c181 I QQ00>% C40
VD 2? P18 1.04F, 25V g3z <<
= HVC/AO pon |_8__RIGHT ca2 BSL
MAIN AUDIO DAC 1.0uF, 25V ROUT
9 1] 5 LM833DR 11 6
POW ] ¢ ] RIN 0.22F 0.39uF
3 o po c182 _ LM833DR ssr |18 Q;
28 2 1.04F, 25V
R159 R160 vcC  VCN 2 BYPASS —7—_| VA
ADDR: 0101001x 10k 10k neSHoN gZ CMUTE P ca5
Vout from UDA1334ATS is 0.9Vrms. Want to C168 C177 1.0uF, 25V
set gain such that full scale from DAC 0.1y 0.1uF CGAIN1 CGAIN1 17 GAINT ;; +] C35 +| C36
yields full swing on output (approx. 24V ;; NG S CGAIND 18| SANT VeLAMP _1.1__L T0UF T4TOUF
p-p or 8.5vms). VDD SYEE o c46
gain=20log(Vout/Vin)=201log(8.5/0.9)=19.5 %%%%%% a 1.0uF, 25V
c167 VDD vee 080009 =z
Input capacitor is calculated as 0.1uF aaaa o
1/(2%PI*z*fc) where Z is the amplifier's g u3g L, vee 0Ca9F '1?&57 a
input impedance and fc is the -3dB cutoff mifo“ceh?”{,;ggfgl"m 20k, 0.100W, 5% -ul g VA VA VA
frequency (20Hz). 5 %y uts 1
gain=20: Cin=0.13 yF cscl 1lgor @ pya T LEET c111 M4881MX/NOPB N C32 c33 C34
gain=26: Cin=0.26 uF oLz 0.33y/F, 6.3V il *|/c112 CN1 0.01uF =—0.1yF = —0.01yF
piw 8 I o) 21 INA 8 ouTA 1 1€ AP _LEFT 5 g; ;; ;;
in i ; 4
TPA3123D2 gain input strapping: 20k, 0.100W, 5% > ., C1a
GAIN1 GAINO Gain  Zinput -3 dB Cutoff R30 A2 P18 6 7 I( HP_RIGH! 3 VA VA VA
0, 0.100W, 5% vbD Al INB ouTs 16 2
1 1 36d8 9%k 38z 0. , 5% HVC/AO 1
8 RIGHT c116 a 10004F, 6.3V c29 €30 ca1
L 0 32dB 15k SH POA 0.33yF, 6.3V SHON 3 SJ1-3535NG 0.1pF 0.1uF 0.1pF
o 1 26ds 30k 118z R i _L—‘"— BYPASS & CUI Inc.
0 0 20dB 60k 18 Hz Pow RY6 c11
5% o pos 20k, 0.100W, 5% 1.04F, 25V
2¢ F Jﬂ% VDD
[Tite
ADDR: 0101010x R STERN Pinball CPU -- Audio
20k, 0.100W, 5%
ize Document Number ev
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VDD1
VDD2

X—81 xTALN nRESET/PI00.0
PI00.1/CLKOUT/CT32B0_MAT2
PI00.2/SSELO/CT16B0_CAPO
PI00.3

PI00.4/SCL

PI00.5/SDA

PI00.6/SCKO

PI00.7/nCTS
PIO0.8/MISO0/CT16B0_MATO
PI00.9/MOSI0/CT16B0_MAT1
SWCLK/PI00.10/SCK0/CT16B0_MAT2
R/PIO0_11/ADO/CT32B0_MAT3

X—I xtALoUT

R/P101.0/AD1/CT32B1_CAPO
R/P101.1/AD2/CT32B1_MATO
R/PIO1.2/AD3/CT32B1_MAT1
SWDIO/PIO1.3/AD4/CT32B1_MAT2
PIO1.4/AD5/CT32B1_MAT3/WAKEUP
PI101.5/nRTS/CT32B0_CAPO
P101.6/RXD/CT32B0_MATO
PIO1.7/TXD/CT32B0_MAT1
P101.8/CT16B1_CAPO
P101.9/CT16B1_MATO
PIO1.10/AD6/CT16B1_MAT1
PIO1.11/AD7

PI02.0/nDTR/SSEL1
P102.1/nDSR/SCK1
P102.2/nDCD/MISO1
P102.3/nRI/MOSI1

P102.4

P102.5

P102.6

P102.7

P102.8

P102.9

PIO2.10

P102.11/SCKO

P103.0/nDTR
P103.1/nDSR
P103.2/nDCD
PI03.3/nRI
P103.4
P103.5

u40
LPC1113FBD48/301
NXP

TO BOOT IN ISP MODE HOLD
nDMISP LOW AND CYCLE nDMRST
LOW THEN HIGH. TO BOOT
NORMALLY HOLD nDMISP HIGH AND
CYCLE nDMRST LOW THEN HIGH.

vce
o)

FB11
BLM21PG600SN1D
Murata

26-60-4040 —
Molex
POWER FOR
DOT MATRIX

vsst
il vss2

XG4A-1432"
Omron Electronics Inc

TO DOT MATRIX

c191

DDMRST NDMRST
0 SSELO gé”DM'SP
TR SPI0_NPCS0
— VDD
Ha
[ 2 SCKO
22— SCKO _____  «spio_spck
27 nDMRDY DMRDY
MOSI0 R
SPI0_MOSI
L é
52X
38 %
TS
5%
-2 X
40X
RS
| 46 1XD3 TXD3
7 RXD3 )ngm
C7 X oe FB1Z—
30 %
42X
FB1
55 Eﬁ‘f&& FB1§
| 38 X DATA FB15—
19 5
20X
T mpata B
RCLK FB1
_‘25 X MMZ1608R301A
31 % TDK c186 | c187 | c188 | c189 | c190
T ATpF——ATpF——47pF——47pF——47pF——47pF
P e e e e
Q = = = = = =
43X
48 %
185
I

B

[Title
dot matrix display interface
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LCDD[23:0] )
CN19
DF12(5.0)-50DP-0.5V
Hirose
LCDDO 3 2
1CDD2 K a
| CDD4 ° K
| CDD6 : -
1CDD8 o 9
LCDD10 a :
| CDD12 2 e
1CDD14 2 I
1LCDD16 " -
I CDD18 3 2
1CDD20 o 2
LCDHSYNC 25 26
LCDHSYNC 27 28
LCDDEN 2&— 29 30
LCD,CLKSEL% LCD CLKSEL 1 15 32

— 33 34
— 35 36 [
— 37 38 1
o — X 39 40 X
VDD 41 42
AN 1 XA 43 44 X
FB5 Cc102 €103 \ooof— 45 46
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ON ON flickering | pouer okay, processor communicating and operating correctly

STERN Pinball

2001 Lunt Ave

Elk Grove, Il1 60007

708-345-7700

TITLE: 520-6967-72D

Document Number: REU:
Processor D
Date: 2/25/19 2:45 PM Sheet: 1/5




2 3 4 5 6 7 8 9
e B
i
: U1
| 1
|
C34
I5U1
1 5U] B.1uF
3.3V
o
2 7 R0
300
2 pfe
X0 R61,4\380 Rsdss TXO o
R63 \\£\\E28
v s1%)8

[TXo_74cy 1
TXEN (1/40 -

C2!
0.14l

4 DRS485 TXEN

2

RE5 )\ 4300
WW

3

L1

uis
SN74AHCT1G@BDBUR
TI

w
o
<

|
I
I i
s i
1 |
I
|
= ! UNB
I
|
I 1k
! R66
T2UENC (4/38) — =
B
12UENE_(4/3C) 3 =

Uf(maxd> = 5.8mA

1.8V, IfConXmax) =
(3.3U - 1.8V / 5.8mA 2
5.0V - 1.8V) / 5.8mA

= 640

ISOLATION SECTION

UNB  cN13
1 956232881

N65HUD485ED olex
1 — 1
b 0. — 2
j—

HL

7o - 728

80 B

D13

D14
SMAJ6.5CA
Bourns

STERN Pinball

2001 Lunt Ave
Elk Grove, Il1 60007
708-345-7700

TITLE: 520-63S67-72D

Document Number: REU:
Communications D
Date: 2/25/19 2:45 PM Sheet: 2/5




1 I 2 3 4 5 I 7 8 9
U
COINEN o RSZAppLk
3 T RZ4\ w300 )
D2 sz
sks1eA-LTP Y :=:=:>:>:=:>:>% 5y
ool inln] ool J
9 @
8 = c11
usc CNS | 7 3 _ SSeEAeEE o 0.1uF
5 6 22-23-2091 | ¢ 4 I RP2G$8 Apan 8
Molex |g 5 RP2GHZ A >
74HCT@4D TIT RP2GE6 Anan =
: I3 RD2GS4 W 0 ‘
M COINCED 5 RD2G55 W ar 16 - coinl
: SR3 COIN r RP2G52 pann” o bz | 17 - coin2
us MECH L2y TIT RP2G53 A 18 - coin3
74HCT594D T RP2GSL AN LE 18 - coind
Nexperia USA Inc 3 COINLED N VWV 28 - coin5
oz 9 [ g 1o |10 COINZ DOLLAR CcK 2 Kok 21 - coing
o |15 COINEN Q CONT 7 | 5 s |- COIN BILL 15 Kin ) 22 - slam tilt
o |1 LFD1 2N7002P 515 ¢ [6 ACCEPTOR LDIN 1+ shis © 23 - unused (D
ac |2 LFD s COm5 3 | 5 i COIN 5 J_
[Fost azac a 2 3 A 2 |2 74HCT1650
| B RZIE) QF [4—LED4 NXP
oF |5 Leps a2 3028-10-0300-00 L
a7 qe |o—LED. 2N7@a2p =  CNC Tech =232
o . on [ d s me =32332
E ’_&LSRIJJ-ED— 14 |14 o] ol
| EEReEs) 1 2 CRUOK 13 RetR S am |2 0 13 :; 38885
12
74HCT@4D 2N7802P o Il g .1uF
9 L
o[ ‘ RP3GSE A LBk
a4 ARTT RP3G$4 pann .
2N7002P DARELEET ARTD RP3GE5 A 8 - ticket notch
s IROPEN RP3G$3 Aann. 9 - unused (1>
3 ° PLUNGEZLED PAREILED MBTILT RP3GE2 AA 10 - unused (1>
TARTILED ARELFFT RP3GEL A, 11 - startl
a5 TARTOIED Y 12 - start2
2N7002P 13 - door open
s 14 - plumb tilt
3 15 - spare left
5
1
Y CNZ ===
o S2TIITES
cs I TRL_RIN Adds]ololnal
8.1uF 10 MM i e s e s gt
IBU J TORIGAT R eI ”
L 74HCTE94D H NG e[l (s a4 L1uF
= € Nexperia USA Inc 7 DI INGE RPSG$L 18k
] Ik e | — e
10, 15 LED ﬁ 2N7002P BLUNBEL YNV
Tl SRCLRg 8@ 1 1F0N9 2| o M DARF2IED ‘ DLINGE RPOG54 ALk FISOIN <1/70)]
> g [2—renia o DAREALED 3 DLUNGETLED DARERIGHT RPSG$3 A0k
14 | oeq Qo |2 _tEpi1 il 5 BLUNGEZLED ACL_INTL
1 b crok Qe |4 LED as 1 ACL _INT
oF |2 B 2N70802P L | TICKETI OUSH RP5GS6 A 12K @ - unused (1)
12 broik o |- ! 2 o 22-23-2121_1 Sggggg “"VV%SE % uTussdi(i)
[ 3 Mol = A CcK 2 - plunge:
g o D._’_S_P_SREU_EL olex o Epox o 27 plunget
13, G 9 Q10 L DIN 1 & 4 - spare right
L= rcir aH IB IN70a2P J_ SHID 5 - accelerometer irq 1
[ Ads_______ 74HCT1650 6 - accelerometer irq 2
b 2 NID = NXP 7 - ticket lou
6
= ]"‘ 011 o 12V
ﬁ 2N7@02P I DAREAO 4| , T CNL
2 o I DAREBLFD 3 | 4 — 8
b 2 215 74HCT@4D RBAALE TICKETEN 7
ucea 1] BZAWLE s | UNIVERSAL
Q12 L NOTCH
jl 2N7002P 22-23-2061 R E?@E
! 2 Molex FETERT METERT ,
S
ONE CKT UOID (SEE LAYOUT) (METERL (6/50) COINT i
LED_GND (5/5E) 1
22-23-2081
CN2 olex
ucea 5[5
TICKET L0l N LOuW
e EnE NOTCH NOTCH <BLU)
TICKETLONSH 2], TICKET GND <BLK> TICKET
1 TICKETEN
oN12 1 ENABLE (WHTY TSPENSER
R — KEY —
u3 FLIPRIGHT 22-23-2051
LIS3DH 3.3V CN1B FLIPRIGHTL ;0 Molex +12UDC (RED>
T 22-23-2061 FLIDLEET s 2051
act N1 1 [ [ x FLIDLEETT 5
ACL_INTZ 9 | |2 3.3V 6 |6 CTRL BTN CTRL_RTN 5
vop 10 |1 48Y 5 |5 UBBPRESENT 5 ' 2001 Lunt Ave
o a | goepo o ® [a_sereeT FLECT R S TEF\)N p N b a 11 Elk Grove, 11l 60007
[MOST <1740y uls} 6 1 SDA/SDI/SDO N 0.1UF R59 g (2 B P 3 1 708-345-7700
[MISOAC <1/7B> MISOAC 7 sporsao GND -2 4.7k, 8.5U 2 |2 T e 2
ACSEL (1/7D) = cs - 2| = SoL 1 1 TITLE: 520-6967-72D
16 | poos " UBRPRESENT
15 10 . R
e e RES 3 CTRL_RTN Document Number: QEK[)].
= == Suwitch Inputs, LED Outputs
B B Date: 2/25/18 2:45 PM ‘Sheet: 3/5




26-63-4051

2 3 4 5 6 7 8 9
48U
D15
SK510A-LTP
CiiiJ_ Cc112
4.7UF, 100U oLuF L
SRS
= 301k 1%
S O s cyene 2 t2unc e 3
47UH, 2.95A
[12VENC 2/4D> o ORIz~ aen . 100
T2UENE (2/4E) S en s i‘.gii@szr aton ? T
c7 Ré O I ~ ucc_12ua
22UF, 16U 21.5k 1% L
5L ss  vo |8 SKS10A-LTP TR c11e ce8 c114 < b5
L ] Micro Commercial 3 301k 1% 150pF i70F, 25U 6.40F %Y SML-LXT@80SIN-TR
= R L I I S Cumex
c1es = L = =
BAUF N Sre = = R104
& 3215k 1% 1k
5U
o0 48U 15 - u1s 3.3V 330
12U LD29150DT50R 5U AP7333-33SRG-7 p
seunc ) T ST Diodes, Inc. O
o w0l
48UDC| an +ess +lcse - o—1 vi vo [Py UPROG (1/50)
e 1060pF 100 4.7k 172U c25 5ND 26 PHEDSES
&Nl 47uF [ 47uF 22uF, 16UI = Izzur, 16U

Molex =
SAME AS 26-60-4858 W/CKT UOID (SEE LAYOUT> O Lumex

D19
SML-LXT@8B5IN-TR

Cc27 c28
10uF 16UI = Ii@uF 16V

STERN Pinball

2001 Lunt Ave
Elk Grove, Il1 60007
708-345-7700

TITLE: 520-6967-72D

Document Number:

Pouer Supply

REU:
D

Date: 2/25/19 2:45 PM

Sheet: 4/5




3 4 5 6
48y
UCC_48U0 _(4/30) [
5[] cnis
I 4| ;| 27-62-4059
D3 3| 5| Molex
SKs1eA-LTP & 2| ;| SAME AS 26-68-4@50 W/CKT UOID (SEE LAYOUT)
cona [ 17
D
. 15
J« BUK7248-100A,118
N 100 4 Nexperia USA Inc
3
o o s 3,3V
¢ ©
T ] rcpi4eLT-E/OT ES
Microchip Technology EETE) S .
== PHU48XP,215
3 NXP
o c38
- I@.qu
1P+ vee 12 =
viout 1
FAULT
b GND 5‘_‘_
uze =
ACS711EEXLT-31AB-T
fllegro MicroSystems, LLC
12V
T
5y D6
FYUB7@4SMTF CN3
3
U.j FETERT : >
§e 013 )
0T (1/48) ¥} 2N7pe2p 22-23-20831
2 Molex
4HCTB4D ° USE 12U
1 METERS
ONLY
5y D7
FYU@704SMTF Nt
3
D.f HAETER : >
[ Q14 !
0TS (1/48) ]} 2N7pe2p 22-23-20831
B Molex

s

LED_GND (3/3D)]

5y

5] U186$2
>
LM3393D

LM393D 3V

L14040D201DBZR
Jn c19
R15 2 = 0.1uF
2.22 2 Isense = 2.848V + Iled x 0.22Q
Uref = 5.0U x 4.64k / (5.49k + 4.64k) = 2.29V
Itrip = (2.29U - 2.948V) / 0.229 = 1.1A =

STERN Pinball

2001 Lunt Ave
Elk Grove, Il1 60007
708-345-7700

TITLE: 520-6967-72D

Document Number: REU:
Coil and Meter Outputs D
Date: 2/25/19 2:45 PM Sheet: 5/5




2 3 4 5 6 8 9
3.3V 3.3V 3.3V
3,3V 3.3V T
= < D1 5V
c2 c3 = égk éi £ Y SHL-LXT@825YU-TR
8.1GF 0.10F = L
S R4 Sn3
= = c1L B3 15@
1 0.1uF 48
RESET/ 2 RESET
RESET/PI00_0
33 PIO0_1/CLKOUTICT3280 MAT2 |3 XEN = RZ 222 \
2 PIO0_2/SSELO/CT16B0_CAPO g — RCK
VDD1 pi00_3 [ c4
1 PI00_4/50L |10 STATL PancTaz 5U i7pF
8 vop2 PIO0_5/SDA :; i
PI00_6/SCK |12
== |16 10k =
PI00_7/CTS |18
PIO0_8/MISO0/CT16B0_MATO [ Z—HISO MISO R11
PI00_0/MOSI0/CT1680_MAT1 H1E—LHOST MOST oo o
SWOLK/PIO0_10/SCKO/CT1680_MAT2 19— SCK CK AW
R/PIO0_11/ADO/CT32B0_MATS |21
- B 74HCT32D s
R/PIO1_0/AD1/CT32B1_CAPO U306$1
RIPIO1_1/AD2/CT32B1_MATO NC7WZ14P6X
R/PIO1_2/AD3/CT32B1_MAT1 Fairchild U386$2
SWDIO/PIO1_3/AD4/CT32B1_MAT2 R54 RS 22
PIO1_4/AD5/CT32B1_MAT3/WAKEUP 4R8 AW\ 225
PIO1_5/RTS/CT3280_CAPO L
PIO1_6/RXD/CT32B0_MATO =L 2C cs
A PIO1_7/TXD/CT32B0_MAT1 1XD 74HCT32D g 47pF
J_— XTALIN PIOT_8/CT16B1_CAPO 1000pF I L
. PIOT_9/CT16B1_MATO L 1
= - XTALOUT  PIO1_10/ADG/CTI6B1_MAT1 [20————— = £ = 22-23-2061
- PIO1_11/AD7 |2Z—B00 = Molex
proz.omH L :Z} 5 89220
Cé
GNDJ g5 74HCT32D e
plos_2 |28 ADDRA
= 13 ANNR1 =
Pios s [18nnn
TPCL313FANG3,551 [VPROE G730
NXP UPROG
1 TXEN OD{SDTISD PADS FOR

PROGRAMMING
P (POGD PINS>

N3
LN
2 TXEN
| o
5
6 TXD
RXD 7
8 UPROG
52808-0871
MOLEX
48y | sU MCU status
pis | o5 ot LED STATUS TABLE
RED RED YELLOW DESCRIPTION
OFF | OFF oFF 48U not present: check that system is conmected and pouered
ON | OFF oFF 48U present, no 5U: node bus is pouered off by CPU, mode bus cable is unplugged, or 5U supply is overloaded (shorted) or damaged
oN | ON oFF 48U present, 5U present, processor not running: check 3.3V supply
oN | ON 18Hz 58% | pouer okay, processor in boot mode waiting for runtime update: check mode cable, ensure other modes are communicating, check communication interface
ON ON 1Hz 9% pouwer okay, processor in runtime mode but mot receiving from CPU: check node cable, ensure other modes are communicating, check communication interface
oN | ON flickering | pouer okay, processor communicating and operating correctly
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48V 6V MCU status
LED2 | LED3 LED1
LED STATUS TABLE
RED GREEN YELLOW DESCRIPTION
OFF | OFF OFF 48U not present: check that system is connected and pouered
o i i i 1 2001 Lunt Ave
oN OFF OFF 48U present, no 6U: mode bus is pouered off by CPU, node bus cable is unplugged, or 6U supply is overloaded (shorted> or damaged STEF\)N D 1[‘]b a]_]_ 2 e U caver
ON ON OFF 48U present, 6U present, processor nat running: check 5U and 3.3V supplies 708-345-7700
ON ON 10Hz 50% pouer okay, processor in boot mode waiting for runtime update: check mode cable, ensure other nodes are communicating, check communication interface TITLE: 520-7017-72D
oN ON 1Hz 98% pouer okay, processor in runtime mode but not receiving from CPU: check mode cable, ensure other nodes are communicating, check communication interface
. . o . Document Number: REU:
oN ON flickering pouer okay, processor communicating and operating correctly . D
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LED current limiting resistors:
Ufmax> = 1.8V, IftonXmax) = 5.8mA
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