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tech—tips },

Installation Of Coin Timd““ﬂls on the coln switch are DIAGRAM A
marke sw 2
Switches NC—Normally Closed NO. e

If you desire to install coin switches NO— Normally Open ! i s
to replace the photo coin calculator in C—Common
any of your games containing a dual The Gremlin Part Number for coin NG NC
VIC logic board, the following prc switches is 510-0042. .
cedure details the proper Installation If desired a slam switch, normally

Install coin switches in the proper open kind, can be installed on the c ?
location on the coin mechanisms as i coln door and connected to TP2 and 1 T
lustrated below in diagram C. Ensure TP3 on the logic board
that the activating wire is in the slot
shown The switch you install on the Diasrapit
coin mechanism nearest the cash door :“’o’ m)z
hinge is considered switch 1 ? ! LoGiC BOARD

If you wish to leave in the photo PINEE
coin board, you can make use of the ~ - e ‘
photo sensor mounted directly below \\ ’ - e el é
coln mechanism 1. Cut all wires on ‘ N s

nnector to | r below ‘ }m ; c ‘
switch 1 except for the brown and | \ [ 1 1

{ wires. Remove connector from 0 ; A — PR
ther photo sensor and tuck out of [ \

way . As lllustrated in diagram A,
jumper the normally open terminals

S

n the two switc together Connect { | |
th wn wire from th sensor 1
low switch 1 the normally 0 9

[
|| ~ (;
pen terminals. Then jumper the com- ‘ | )V
mon terminals together and connect to ?
|
|

the violet wire from the same photo ﬂ? & : j;’2
ensor menti \ The norme 7. 5
sed tern are not used. d :
If the phot board Is removed [ photo sensor
the switches must be wired 2 - / >
diagram B | molex tor o
Pins 15, 16, and th gic ) cotui
board. Run a wire from Pin 15
mally open terminal of sw 2 4
er the normally open t ~ 0
a| tch 1 and 2 togeth 0" _~
[ wire from Pin th 2|~ -
t witch <
Tt n | of 1] > >
imper 1 = g
n from Pin 16 t«
mn teri f 2

DIAGRAM C
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Your comments and suggestions will assist us in improving the usefulness of our
publications. They are an integral part of preparing for revisions of manuals and
parts catalogs

If you have any technical questions about any Gremlin/Sega game. are requesting
ynal publications, or have a suggestion about how we can make our
ons more useful to you, drop us a line or use the handy form below We
ur input
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* service notes

ELECTROHOME MONITOR, 19~

When using a 19" electrohome
monitor for a Gremlin-made Moon
Cresta game, the yoke wires must be
switched for proper connection, The
yoke wire connector is located to the
right of the yoke as viewed from the
rear, See diagram at right. The yoke
wires can easily be removed from the
connector by using a small-blade
screwdriver

The proper wiring for 8 Grem
made Moon Cre

Confliguration A

} GRY | RED BRN WHT

M

Configuration B

RED

WHT | GRY

. |
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Space Firebird
001
The recently released Space Fis
Owner's Manual, 420-0533, contains
errors on CPU Schematic (834-0031),
Video Schematic (834-0030), and the
Programmable Sound Board
Schematic (834-0026), The following
changes should be made
CPU Schematic
1 Change sheet 2 of 3 to read 1 of
2
2 Change sheet 3 of 3 to read 2 of
2

sheet 1
1 In Quadrant 7B, the LS04 next ic
1C 3M is 3F not 3E
IC 1F, Pin 2 goes to 1C, Pin 11
tto RI18
T 1 P7, Pin 1 should be

5V not +24V (Counter
! b ) " '\,"

sheet 2

Video Schematic
Change sheet 2 of 3 to read 1 of
2
Change sheet 3 of 3 to read 2 of
2

sheet 1
IC 2E should be LS86 Vice LS66
In Quadrant 3B. delete C38—if
this capacitor is on your Board.
you will not be able to see the
laser fire on the screen
Label the Eproms at positions 5K
and 6K as. 5SK—775. 6K—776

sheet 2
In IC 5B, 6B, 5C, 5D, 6D, 5E,
and 6E change 22PIC 1o read
21001A 2

Sound Board Schematic
In Quadrant D5. IC 12. Pin 13
goes to [C 9. Pin 4 not Pin 6
Connector P2 should be labeled

as

5—Bird Falling

3—Bonus (1000)

4 —Hyper Space
Hit
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the ROM line T

Clock Circuits

talhinent of the ROM Lin
typical clock circults In

W AN
A ased games
As you remember, a computer re
naster tim gnal to keep
ns occurring at the right
time and pl For example, an ac
ur  stable clock times the oc
1 f the “memory read” and
n ) write” signals from the
microprocessor. Obviously, these 2

ur at different times; if
the urred together, mass confu-
sion would result
A typical clock circuit is shown in
Figure 1, below

Y1
1S 46848 MHZ
—— {0

\ [
| |
B T e
1H’u | e8o0pt | Us8 U68
I inr 4
=) * e l{/»-‘ 51 nf.,
74504 74504 74504
Figure 1

Note that it contains a crystal, Y1

s ause the signal generated by
m stable than that from
ors. The crystal’s
gr the inverter IC to
ab jving the
pre
nta g the Z80
there
t needed and is designat
ymbol ¢ rvicing
r ,hébn §. ¢ 1 al
te
p
iffic ge

remember in understanding the com
puter's operation Is that these steps are
acted on in a precise order. Figure 2
shows the Z80 processor timing
diagrame for a memory read and
memory write

The "#" symbol refers to the master
clock signal, as discussed above. Note
how all the other timing signals occur
in relation {o this master signal. The
next signal, AQ-A15, represents the
memory address selection on the
Z80's 16 address lines. Since the ad-
dress lines can be elther hi or lo, the
timing signal indicates this with 2 lines:

X hi
lo
Once the memory address has been
selected, the next signal, MREQ
{Memory Request), goes lo to indicate
that the address is valid. Then, the RD
(READ) signal goes lo to activate the
memory circuit and force the stored
information onto the data bus. Notice

thal the WR (WRiT}

ng
,'uld"& the A
that during the f t MRl
RD signals, the stored inforr
been placed on the datz
now be read by the Z8( ted
upon. The signals occu ame

sequence for a memory write

shown, except that the READ signal
remains inactive during this time. The
signal labelled “WAIT" is used to coor-
dinate the flow of information from
memory and input/output devices to
the Z80. The WAIT line forces the
Z80 to “wait” for a data transfer from
these sources.

In this article, we have seen the im-
portance of the clock signal in all com-
puter systems. [t is this signal that
keeps all computer events occurring at
the right time and place. In the next
issue of DATA BUS, we'll learn about
the 1/0 ports in a computer.

MEMORY READ OR WRITE CYCLES

Memory Read Cyel M y Write Cucle—
T 12 13 T T2 13
— L. = - —_ =
& i L — L » ! == = ==
__| _t,_ }
AC AlS 1 MEMORY ADDA. ___MEMORY ADDR 1
MREQ T 1 T\ ] 1 =
RD 1T L T 1 L——_
WR 1 0 ] B
DATA BUS
— N1 — DATA OUT

(D0.D7) 9 [—

. T- - r | hamie B
WAIT 1. = L L v — =

c '
Figure 2

TLX—910-355-1621
Editor—Richard Cortez

Data Bus is a service newsletter published by
Gremlin/Sega Customer Service, 8401 Aero Drive,
San Diego, California 92123.

Parts Order—(714) 277-8700

Technical Assistance—800-854-1098
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