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Table 1 — Features and Benefits of PCB component design

E %
Hardware
0 +,-
# 0 C12
+,-
/! + DE L)BGB
1 6
% % J,
J
DE !
I D
! DE
L.J LE. LE. D
)=
3
H@6)B@2 E H@25
0 +,- J, # @.? ,+ # B2.?
Software
0 Cc12 J; L)%BGB
)=J LE. O +6=
J LE. : G 0 ,+
L+ 4 E 8
J' 9 L)%BGB
( ) 12
!
%
, + +
BIT Test
E % !
# 6"z 0 ! %
# # L+ +,-
J;' (
! #
? % 1
8 +,-



0 +- ) 12
+- 8
/
,+
/%
( /%
+,-
/%
#
9% +-

Installation Caveats

0) 12 +,-
) 12+, #
% 0
0
+-8 *9
AB +,-
AB
!
0 +,-
0
18A59
8A@9 E
0
8AGY9

+- # 8EM
#9
/IL .
L+
0 #
9
% +,-
+
3 %
+,-
! 8
#
N
%
?
+,- 1
72 # 0
+,-
(
E
8A*9;
E
8A49 |

%



J *%/% +,-

Mounting...

*12

Black Hole !

H#$ %8 &(#
H#$ %8 &(#
H#$ %8 &(#

%

?9



8A@9

AA A5 S

#



Diagnostics and Bookkeeping
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There are also extended functionality commands to reset the CPU, and modifeit’s cor
operation, such as scanning rates, and energization timing. These are displayed via the
extended “Help” command menu as shown below.
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Appendix A - Emergency Programming Procedure

Any failure in the procedure to update the main Flash program will leave the CPU in an
unusable condition. However, the boot ROM contains a recovery procedure capable of
emergency update to the main system Flash. To enter recovery mode, strike any key on
the PCwithin one secondf reset/power-up of the CPU. The user should be prompted to
enter a ‘b’ to begin the download procedure from boot ROM. Any other key press will
abort the process and resume normal boot behavior. Review the description in the
command console section, and be prepared with a new code image to download to the
board. Enter a carriage return to prepare the CPU for the download, and then begin the
transfer in Hyperterminal. Once completed, the CPU will reset itself.

Appendix B — Sound Board Paddle

There is a tool to aid in sound output diagnostics used for both programming new games,
and to determine if your game is outputting the expected sounds from the driver board. It
plugs onto the existing connector for the sound boBtdase note! You must power

down the game when putting this connector on or pulling it off from either PCB, failure

to do so may damage the driver board. This little card will continuously cycle a digit

value for each of the sounds it has last seen (up to 12 sounds buffered). To clear the card
of the last sounds monitored, press the reset button.



Schematic supplement for the
Ni-Wumpf System 80
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Designation Quantity Description
Z1 1 Z80A CPU 4MHz
Z2 1 STM PSD833F2-90M
Z2.1 1 STM PSD833F2-90M
Z3 1 Microchip PIC16F877-20
Z4 1 RS-232 DR/RCV
Z7-1278 2 Lo-Pwr Quad Voltage Comparator
Z9 - 715 7 Octal Inverter/Buffer driver with tri-seabutputs.
Z16 — 718 3 Open-collector hex Inverter / Buffer ériv
Z19 1 Open-collector Dual 1-of-4 Decoder / Demultqge
Z20 1 1-of-8 Decoder / Demultiplexer
Z21 1 Quad 2-input AND gate
QFP1 1 Xilinx Spartan 2 FPGA XC2S50-5TQ144C
X1 1 20.0 MHZ Ceramic Resonator
01 1 5V 4.0 MHZ Half Size Clock Oscillator
Cl 1 16V 47uF Radial Aluminum Electrolytic Capacitor
C2 1 16V 100uF Radial Aluminum Electrolytic Capacitor
C5,C16 - C18 4 16V 10uF Radial Aluminum Electroly@iapacitor
C6 - C9 4 50V 1uF Radial Aluminum Electrolytic Capaci
C10 - C15, C19- 16 0.01mF nominal bybass capacitor
C28
C29 - C36 8 470pF capacitor
R1, R4, R6, R68, 5 3K 1/8W SMD resistor
R69
R7 1 100 1/8W SMD resistor
R3, R8 — R13, 15 10.0K 1/8W resistor
R16 — R23
R24 — R32, R47 10 2.7K resistor
R33 - R46 14 680K resistor
R2, R49 — R64 17 1.0K resistor
D1, D5 - D13 10 small signal diode
ZD1 1 5.1V zener diode
El 1 Red LED
H3 1 Female 9-pin RS-232 header
H4 1 14-position 0.100” male header
H5 1 6-position 0.100” male header
SW1 1 SPST switch
VR1 1 1 amp 2.5Volt voltage regulator
VR2 1 1 amp 3.3Volt voltage regulator

Table 9 — Bill of Materials for the Ni-Wumpf CPU




