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CHAPTER 1
THEORY OF OPERATI ON
FOR THE SYSTEM CONTROLLER

A Z80

The m croprocessor used in this systemis a 4 Miz Z80. All of
the 7Z80's address, data, and control outputs are buffered by bus
drivers: U2, U9, Ul5, and U23. These buffers are al ways enabl ed.

B. DATA BUS DI RECTI ON CONTRCL

A high Read signal RD- at Ul5-1 allows the Z80 to wite into
the RAMs and ot her external devices. A low RD sighal allows the
transfer of data fromthe RAMS, ROMS, and other external devices to
t he Z80.

The Z80 generates sixteen address lines. After buffering,
these lines are referred to as AO through Al15. AOis the | east
significant bit, Al5 the nobst significant.

Simlarly, after buffering by data bus driver Ul5, the eight
data bus lines are referred to as DO through Dr.

U23 buffers the follow ng four control signals generated by
t he Z80:

SI GNAL OCCURRENCE

ML- MACHI NE CYCLE 1 During instruction fetches.

VREQ MEMORY REQUEST When the Z80 reads or wites
data fromor to menory-mapped
devi ces.

RD- READ When the Z80 reads data

WI- VRI TE When the Z80 wites data

NOTE: Bus Acknow edge signal BUSAK- may be wired on some boards
but it is never used.



C. 780 CONTROL LOG C

This section describes the generation of three control inputs
to the z80: CLOCK+, RESET-, and WAIT-. The control input Bus
Request (BUSRQ ) nmay be wired on sone boards, but it is never used.

1. CLOCK G RCU T

The Clock Circuit provides the Z80 Controller Board with a
stabl e source of timng, thus insuring, anbng other things, that
all audio sounds remain in tune. Conposed of U24, U29, Yl, and
other discrete parts, the Clock Circuit consists of an oscillator
and several dividers and drivers.

The oscillator is conposed of U24, pins 1 through 6, Yl, R45,
R46, C54, and C63. The output of the oscillator circuit is 16.000
MHz clock at U24-6. This signal is fed into divider U29-3.

The dividers reduce the oscillator frequency by a factor of
four, yielding a frequency of 4.00 Whz at U29-9. After the
frequency undergoes an additional division by two, the dividers
generate the clock for the A sound chip by supplying 2.00 Wz at
U26-5: the 4.00 Mz output of divider U29-9 is fed to the Z80 at
U ~6 after being redriven by U23, pins 7 and 13.

2. RESET CIRCUIT

The Reset Circuit forces the processor and other registers on
the 780 Board into their proper initial states and prevents the
generation of unwanted sounds. The Reset Circuit is activated
autonmatically at power up and nanually by pressing the RESET button
on the Z80 Controller Board.

The Power-up Reset Circuit is conposed of CRl, CR2, R43, R44,
C62, Q, W23, pins 11 and 9, W2, pins 1 through 3

At power up, the positive side of C62 is very close to O
volts. This causes @ to be turned on and the output of the
circuit, U23-9, to be high. C62 now begins to charge; i.e., the
vol t age on its positive side goes fromground to +5V. Wen the
positive side of C62 reaches a potential of approxinmately 1.4
volts, @ turns on, forcing U23-9 low. To provide a clean out put
pul se at U23-9, the pulse width at U23-9 should be in excess of 50
mlliseconds.

A Schmidt-Trigger device, W23 has built-in hysteresis. U22,
pins 1 through 3 provide an active | ow RESET at U22-3

When the RESET button is depressed, C62 de-charges, initiating
the RESET Circuit activity described above.



3. WAIT LOC3 C

When reading or witing to the @ Sound Chip Ul9, the Z80 nust
wait for one Time State, or T-State. For circuit sinplicity, a
signal generated by U25-6 determ nes when these states need to be
inserted. Sonetimes active for other reasons, this signal is
al ways active | ow whenever the G Sound Chip is addressed.

The Wait Circuit for the G Sound Chip is conmposed of U28 and
U2S, pins 1 through 6. A T-State is generated as foll ows:

The signal at U25-6 is fed to U28-2. U28 is configured as a
2-Bit shift register. Normally, U25-6 remains high, causing U28,
pins 5 and 9 to be held high and the WAIT signal at U25-3 to be
hi gh/i nacti ve. When the G Sound Chip is addressed, U25-6 drops
| ow, causing U28-6 to go high, while U28-9 renmains high. The WAIT
signal then drops |ow for 250 ns or one T-State.

D. Z80 ADDRESS DECODI NG

Address decoding is performed by U4, UIl, and U10. U4 decodes
address lines 13, 14, and 15. The outputs of U4 select five
di fferent banks of ROM one bank of RAM and two banks of
nmenor y- mapped |/ 0 devi ces. Each of these banks is 4K | ong.
Address decoding at U4 is enabl ed when Menory Request signal MREQ+
is active high at U25-10. It is disabled during Refresh Cycles
(RFSH) by a | ow at U25~9.

U10 decodes address lines 3, 4, and 5. Its outputs are used to
generate Wite Strobes to nenory-napped |/0 devices. Also used to
decode address lines 3, 4, and 5, Ul generates Read Strobes for
menor y- mapped |/ 0 devi ces.

E. PROM MEMORY

Located on the Personality Board, PROM Menmory Ul through U5
contain the program for the gane.

F. RAM MEMORY

RAM Menory U3 stores the variables for the Z80 Controller
Board. U3 = one 2K bl ock of nenory.

G REAL TI ME CLOCK

Interrupts occuring at a rate of approximately 33 nilliseconds
are required to keep the Z80 in sync with the video disc player
The signal RTC+ (REAL TIME CLOCK) at U26-11 is a square wave with a
33 millisecond period. |In early nodels, this signal is generated
by the 68705, U7-12. In later nobdels, U6 and Ul3 are cascaded to
forma 16-Bit binary counter. The output of this counter circuit,
U6-6 is a 33 nillisecond square wave.



In either case, U26-8 is forced | ow every 33 m|liseconds,
t hereby generating an interrupt signal to the Z80. When the Z80
recogni zes the interrupt signal, it forces both M- and the | ORQ
signal s | ow sinultaneously, causing CLR I NT- (CLEAR | NTERRUPT) to
go low at U25-11, thus renoving the interrupt generated at U26-8.

H G SOUND CH P

G Sound Chip U 9 generates the boops and beeps for the coin
drop and joystick feedback

Bot h address words and data words are witten by the Z80 to
the @ Sound Chip. However, only data words are read fromthe
Sound Chip. Two control inputs on the Sound Chip control al
readi ng and witing between the Z80 and the Sound Chip. Wen an
address word is witten into Ul9, the Wite Address signa
generated at U10-13 falls low at U22, pins 4 and 10, forcing both
control inputs, pins 18 and 20 on U19 high. 1In a sinmlar fashion
the Wite Data signal at U22-5, and the Read Data signal at U22-9
are encoded at U22 to control data transactions between the Z80 and
ul19.

The @ Sound Chip's input/output ports A and B are al ways
programed as inputs and are used to read option switches SW and
SV2.

. AUDI O AMPLI FI ERS

There are two audi o channels on the disc player. Channel 1
contains all of the talking: Dirk and Daphne's words and the voice
of the attract node narrator. Channel 2 contains all of the
general game sounds: Dirk's grunts, screans, the creatures
noi ses, and all other background sounds.

U29 anplifies the sounds on Channel 1, U30 the sounds on
Channel 2 and the sounds generated by G Sound Chip U19.

J. COLOR MONI TOR

The nonitor used in this systemis ELECTROHOVE nodel
19MON/ NTSC. 115V from the power supply's Isolation Transforner
reach the nonitor through a 2-pin flying lead. Video signals
travel through a COAX cable fromthe video disc player to P103 of
the nmonitor's NTSC decoder board.

See Chapter 5 for additional infornmation on the nmonitor and
t he NTSC Decoder.

K. POAER SUPPLY

There are three versions of the power supply. Al of the
versi ons have outputs of +SV DC regul ated and +25V unregul at ed
power. The +25V is regul ated down to +14V by the Z80 Controller
for usage with audio anplifiers U29 and U30. All versions also
out put of 6.3V ACto the coin door |anps. Sone versions have -25V
and other outputs that'are not used.



The three versions of the power supply differ also in the
nunber of. fuses, circuit breakers, and capacitors:

Version I: 1 five anp MDL fuse
2 circuit breakers

Version Il: 1 five anp MDL fuse
1 circuit breaker
2 capacitors
Version I11: five anp MDL fuse

1
1 two anp AGC fuse for the +25V out put

1 two anp AGC fuse for the 6.3V AC out put
2 capacitors

NOTE: The first fuse on all versions (Fl1) should be a five anp
MDL,, even if the white silkscreen nmarkings on the PC board
say otherwise. |If a ganme appears to | ose power, make sure
that FI is a five anp MDL fuse

L. AUDI O AMPLI FI ER PONER SUPPLY

Conmposed of VR1, @3, and other discrete conmponents, the Audio
Amplifier Power Supply circuit supplies approxinmately 14 volts to
Audi o Anplifiers U29 and U30. A 3-ternminal voltage regul ator chip,
VRl is used to drive the base of @B with +15V. @ is configured as
an emtter-follower. The output of the circuit is the emtter @@.
The voltage at the emitter of @B is normally 14.3V.

M PLAYER | NTERFACE

Al'l player controls and the coin switches are read by the Z80
via input registers U8 and Ul4. All player control inputs are
furnished with pull-up resistors and RC de-coupling networKks.

N. DI SC PLAYER | NTERFACE

The disc player interface is conposed of U20, U21, and Ul6.
In ganes with Pioneer 7820 disc players, Ul6 feeds both the ENTER+
and the | NT/EXT signals to the disc player. The signal OUT DI SC
DATA+ at Ul6-5 is fed to the output enable pin at U21-1. U21 is
used to send control words to the disc player. U20 is not required
when comuni cating with the Pioneer player. Junper W should be
installed with the Pioneer player.

In ganes with the Pioneer LDV-1000 player, the only signa
sent to the player fromthe Z80 is the | NT/EXT signal generated at
U16-9. The ENTER+ signal is returned fromthe disc player and is
fed to Ul4-6. Ul6-5, the output disc data signal, goes high
di sabling U21, when the Z80 wi shes to read data words fromthe disc
pl ayer via U20. Junper W should be renpbved when using the LDV-1000
pl ayer.



0. CO N COUNTER

The mechani cal coin counter is controlled by Ul6-2. \When Ul6-2
is high or disabled, no base current is drawmn thru . (@ is the
coin counter driver transistor). This keeps the coin counter
de- energi zed. When the Z80 wi shes to register a coin count, it
will drop Ul6-2 | ow, thereby draw ng base current through @,
turning @ on, and bringing the collector of @ to approximtely
4.7 volts. After a delay of at least 50 milliseconds, the Z80 will
force Ul6-2 high.

To prevent false coin counts on power-up, Ul6-1 is connected
to RESET+. This connection disables Ul6 until the programcan start
runni ng, forcing Ul6-2 high and de-energizing the coin counter

P. LED DI SPLAY BOARD

The LED Di splay Board is conposed of two identical circuits. Each
circuit has eight conmon anode di splays and one nultiplexer chip. The
following is a description of one of these identical circuits.

The mul tiplexer chip has a nenory of eight words, with four bits to
each word. The Z80 writes into any location of this menory by setting
appropriate highs and | ows on address lines AO through A2. The Z80
selects the character to be witten into the menory by placing data on
DO t hrough D3, thereby supplying a WRITE pulse to pin 8 of the
nmul ti pl exer chip. Address lines AO through A2 and data |ines DO through
D3 are connected to the Z80's address and data bus by a 16~ri bbon cabl e
attached to the two boards. Display enable signals DEN1 and DEN2 are
generated by address decoder UlO, pins 7 and 9 on the Z80 Board.



CHAPTER 2
ON- BOARD DI AGNOSTI CS

The on-board diagnostics are a series of tests perforned on
the systenms hardware to verify whether or not the hardware is
fully functional. Resident in the Z80A gane program EPROV the
di agnostic software routines are initiated by having A7 on Dip
Switch 2 in the OFF position when the game is powered up.

Once initiated, the diagnostic programcycles through the
following tests. The results of these tests flash consecutively on
the nmonitor display. |If further troubl eshooting proves to be
necessary, see the Service Diagnostic and Signature Analysis Tests
in Chapter 4.

A. RAM TEST

Each RAM cell is |oaded with 55H and read to insure that all
of the cells retained the data. The RAMis then reloaded with
QAAH, which causes every bit in every cell to be inverted. The RAM
is then read again to verify data retention. |If all cells are
operating properly, the diagnostics proceed to the EPROM Test.

If a bad cell is found, the systemdi splays "RAMtest failed on the
nonitor and halts until it receives a reset.

B. EPROM TEST

There are five 8K-byte EPROME within the system The
Di agnostic program cal cul ates each EPROM s checksum and conpares it
to pre-stored correct checksumvalues. |If all of the checksuns
mat ch, the programcontinues with the security device test. [If an
EPROM fails, the nonitor displays the words "ROM Test Fail ed" and
the address location of the bad EPROM The correct address
| ocations are listed in the follow ng table:

Checksum no. Addr ess EPROM
Locati on Addr ess

1 OFFF6H OO000H 1FFFH

2 OFFF8E 2000H 3FFFE

3 OFFFAH 4000H- 5FFFH

4 OFFFCH 6000H- 7FFFH

5 OFFFEH 8000H 9FFFH

C. SECURITY DEVI CE TEST

Disregard this test.



D. SOQUND TEST

The program outputs a tone scale to each of the three channels
of the G Sound Chip. Check the volume control while these sounds
are playing. |If no sound is heard, check the AY-3-8910 Sound Chi p.

E. DI SPLAY TEST

The seven segrment Player 1 and Player 2 displays now cycle
through all of their available digits: each display should
progress through the nunbers 0 through 9. No rating of PASS or FAIL
appears on the nmonitor. Sinply watch the displays thenselves to
ensure that they are operating properly.

F. KEYBOARD TEST

This test checks the operation of the player controls. During
the fifteen second period of the test, push all of the player
control buttons and operate the joystick. One seven segnent
di spl ay corresponds to each of the controls and to each direction
of the joystick. Each tine a control is operated, a zero should
appear in its corresponding display. The nonitor displays the
di agram shown bel ow, a table indicating which display corresponds
to each control

PLAYER 1 SCORE

G COLOR TEST

The program now di splays the image of a dead Dirk. Adjust the
video nonitor till the colors in this imge are satisfactory. This
i mage stays on the nonitor until the A7 on Dipswitch 2 is turned to
the ON position.



CHAPTER 3

SERVI CE DI AGNCSTI CS AND SI GNATURE ANALYSI S
FOR THE Z80 CONTRCLLER BOARD

The foll ow ng troubl eshooting procedures assune a relatively
advanced | evel of technical expertise.

The first eight tests utilize D agnostic PROV and/or a test
harness not included in the game package. The Diagnostic PROVs may
be purchased from Ci nematronics' Custoner Service Departnment. The
test harness may be constructed quickly and easily using the
gui deline below. The last three tests require an Hew ett-Packard
5004A Signature Anal yzer.

Di agnosti ¢ PROVS: LAIR 3
LAMPCYC2
VEMB3
INT TEST 5
DISC INT 5
G TF
G SCOPE

TEST HARNESS

Use any available wire to assenble a harness with the cable
connections listed on the follow ng page. Plug Pl into the Z80
Control Il er Board, and P2 into the Power Supply.

P1 = Mbl ex 03-09-1364
P2 = Mdl ex 03-09-1122
to to
P1 ---> P2 ---> J1
CPU Disc Interface
1 4
2 11
3 9
4 10
5 3
6 17
7
8
9 2
10
11
12
13 1
14
15
16
17 16



21 15

25 14

29 13

The foll owi ng pages describe the D agnostic and Signature
Anal ysis tests. The wite-up for each individual test includes:

Reason(s) for running the test.
Instructions for setting up and conducting the test.
) Description/explanation of the test itself.

~— —

a.
b.
c.

The first test, the "LAIR'" GO NO GO Test, surveys the entire
Z80 Controller Board, indentifying general problemareas. The
seven "Stand- Al one" Diagnostic tests that follow isolate and
t roubl eshoot the individual problem areas.

Al'l of the Diagnostic tests utilize the gane's Credit Display
Board in different ways. See Figure 4-1 for a reference illustra-
tion of the Credit Display Board.

The two Signature Analysis Procedures that conclude this
chapter of the manual serve to |ocate and correct especially
hard-to-find problens in the board, tracing the problens to
specific lines, PROV or circuits.

"LAI R

GO NO GO TEST

To prepare for testing, connect the Disc Control Qutput Cable
(24 DI P ribbon) fromJl of the Z80 Controller Board to JI of the
test harness. Remove U fromthe PROM board, and insert the LAIR 3
PROMin the U socket. Leave Gane PROV U2-U5 in the board. Power
up the boards.



The programin the LAIR 3 PROM autonatically cycles through
the following series of Go/No Go tests, thus isolating specific
probl em areas of the Z80 Controller Board for futher testing.

DI SPLAY DATA TEST:

Each di splay progresses through the same sequence of
characters at the sane tine: the nunbers O through 9, a dash, the
letters E, H L, P, and a blank. Al displays should register
i dentical characters at any given tine. Note that a blank is
consi dered to be a character.

If this test fails, the problemmmy be traced to either the
Z80 M croprocessor, the ROM Board, or the displays thenselves. Use
the Z80 Controller Board Signature Analysis Procedures to find and
correct the problem

DI SPLAY ADDRESS TEST:

The nunbers 0 through 9, a dash, the letters E, H L, P, and a
bl ank shoul d appear, in this consecutive order, in displays DS1
t hrough DS16. 0 appears in DS1, 1 in DS2, etc.

Mai ntaining this order, the entire sequence of characters
should then rotate, with a pause between each rotation, until each
character has appeared in every display.

If this test fails, the problemmmy be traced to either the
Z80 M croprocessor, the PROM Board, or the displays thensel ves.
Use the Z80 Controller Board Signature Analysis Procedures to find
and correct the problem

After the DI SPLAY ADDRESS TEST, the test program autonatically
runs through the tests coded 00-50. The general areas exani ned by
each of these tests are naned in TABLE 1.

While a specific test is running, the two digit code for that
test appears in three locations: on DS1 and DS2, on DS9 and DS10,
and on DS15 and DS16.

When a specific test passes, a "P" appears on both DS7 and
DS8. The renmi ning eight displays (DS3-DS6 and DS11- DS14) show
dashes.

When a test fails, a two digit error code replaces the test
code nunber on DSI and DS2, on DS9 and DS10, and on DS15 and DS16.
The nmessage "HELP" is displayed on DS3-DS6 and on DS11-DS14. And,
DS7 and DS8 show dashes.

The type of errors represented by the error codes are outlined
in TABLE 2. The solutions to these errors are listed in TABLE 3.
Note that TABLE 2 breaks down sone of the general problem areas
listed in TABLE 1. This breakdown occurs automatically within the
programto help isolate any problens in the board. |If further
breakdown, and/or exploration, of a specific area is necessary,



TABLE 3 suggests the running of the 'Stand-Al one", or individual,
tests of those areas. The Stand-Al one tests require prograns other
than that stored in the LAIR 3 PROM

TESTS 00 t hrough 50:

TABLE 1: TEST NAMES

TEST CODE TEST

00 Processor Tests

10 ROM Check Sum Test

20 RAM Tests, Data and Address
30 Interrupt Test

40 Disc Interface Test

50 G Sound Chip Test

TABLE 2: TEST ERROR CODES

ERRCR TYPE OF

TEST NAME CCDE FAl LURE

Processor Test 1 02 Processor or ROM
Processor Test 2 04 Processor, ROV or RAM
ROM Check Sum Test 10 Processor or ROM

of Ul

ROM Cheek Sum Test 11. U2 on ROM Board

of W2

ROM Check Sum Test 12 U3 on ROM Board

of U3

ROM Check Sum Test 13@ U4 on ROM Board

of W

ROM Check Sum Test 14 US on ROM Board

of U5.

RAM Test 20 Dat a Li nes

RAM Test 22 Addr ess Li nes

I nterrupt Test 30 Interrupt too late or

nonexi st ent

Interrupt Test 32 Interrupt too soon
Disc Interface Test 40 Qut put Enable Error
Disc Interface Test 42 Di sc Local Error

Disc Interface Test 44 Di sc External Control



Error.

Disc Interface Test 46 D sc External Data
Error

G Sound Test o) G Sound Chip
Data Error

02 Replace the Z80 |If problemstill
exi sts, conduct Z80 Controller Board
Si gnature Anal ysis Procedures.

04 Repl ace the Z80. If problemstill
exists, first conduct Z80 Controller
Board Signature Anal ysis Procedures,
then run RAM Test.

10 Sane as for 02.

11 Check U2 on ROM Board and U4 on
Z80 Controll er Board.

12 Check U3 on ROM Board and U4 on
Z80 Controll er Board.

13 Check W4 on ROM Board and U4 on
Z80 Controll er Board.

14 Check US on ROM Board and US on
Z80 Controller Board.

20 and 22 Repl ace RAM If problemstill
exi sts, run Stand- Al one RAMtest.

30 and 32 Run Stand- Al one Interrupt Test.

40, 42, 44, Run St and- Al one Disc Interface Test.

46

50 Run Stand-Al one @ Sound Test, and,

i f necessary, the G SCOPE Program

If the programfails to run any tests at all, either the
processor is incapable of running the diagnostics, or the display
board itself is bad. Performboard substitution to isolate the
probl em



TEST 60: DI PSW TCH TEST

I mredi ately follow ng Test 50, the programruns Test 60. First
set to OFF all of the bits on Dipswitches 1 and 2, causing a dash
to appear on both Dipswith displays. The dashes indicate that no

bits are grounded.

NOTE: Grounded = Closed = |ow
Dipswitch 1 = B = DS4
Dipswitch 2 = A = DS5

Now ground one bit at a tine, starting with those on Dipswitch
1. The bit nunber for each successively grounded bit shoul d appear
inits respective Dipswitch display:

For Dipswitch 1: For Dipswitch 2:

BIT BIT NUMBER on DS4 BIT BIT NUMBER on DS5
0 BO 0 AO

1 B 1 Al

2 B2 2 A2

3 B3 3 A3

4 B4 4 Ad

5 B5 5 A5

6 B6 6 A6

7 B7 7 A7

If an "E appears on a display, nore than one bit is grounded
on the Dipswitch under test. There nay be a short on that
Dipswitch. |If an "L" appears, all bits are grounded.

After testing ALL of the bits on both Di pswi tches, use the
above process to nake sure that all of the test points on the test
fixture are operating correctly. First turn all of these swtches
to OFF. Then ground each of them one at a tine to produce the
foll owi ng di splays on DS6:

BIT DI SPLAY on DS6



A display of "E" indicates that two bits are grounded at the
same time. Test 60 is the last test of the LAAIR 3 PROM Press the
RESET button if it is necessary to repeat the test cycle.

LAMP TEST

If the Lanp Test portion of the LAIR Test fails, or if the
di splays fail to operate correctly in any other tests, conduct this
Lanp Test.

Begi n by connecting a 16-pin ribbon cable fromJ3 of the Z80
Controller Board to JI of the ganme's display board. Insert the
LAMPCYC2 PROM into U of the PROM board, and power up the boards.
It does not matter how if JI is hooked up

This test is conmposed of two parts. The first is a Display
Data Test, the second a Display Address Test.

Note that the LAMPCYC2 program does not automatically halt on
errors. Error detection is the job of the technician. Any
variance fremthe expected output should be corrected.

DI SPLAY DATA TEST

This test begins as soon as one of the control panel inputs is
gr ounded. Each di splay progresses through the sanme sequence of
characters at the sane tine: the nunbers 0 through 9, a dash, the
letters E, H L, P, and a blank. Al displays should register
i dentical characters at any given tine. Note that a blank is
considered to be a character.

DI SPLAY ADDRESS TEST

The nunbers 0 through 9, a dash, the letters E, H L, P, and a
bl ank shoul d appear, in this consecutive order, in displays DS1
t hrough DS16. O appears in DS1, 1 in DS2, etc.

Mai ntaining this order, the entire sequence of characters
should then rotate, with a pause between each rotation, until each
character has appeared in every display.

If the tests fail to function at all, one of the following is
true:

1. The Z80 is incapable of running any of the diagnostics.
2. The display board is mal functioning.
3. The PROM board is defective.

Per form board substitution to isolate the problem



If, however, the tests indicate a problemon the Z80
Controller Board, check the: data |lines, address |lines, control
i nes, address decodi ng, power, reset, and clock. After |ocating
and solving all problens, repeat the LAIR Test.

RAM TEST

When the LAIR Test indicates a RAM failure, conduct the
following RAMtest. Begin by connecting a 16-pin ribbon cable from
J3 of the Z80 Controller board to an operating gane display panel
Insert the MEMB3 PROMinto U of the PROM card, and attach the card
to the Z80 Controller board. The test harness is not used in this
test. Power up the board.

In this test, DS9-DS11 in Display 1 nmonitor the output data
sent by the 780 to the RAM Assuming that the Z80 is functioning
properly, this data should be "good" data. DS12-DS14 in Display O
noni tor the data being returned fromthe RAMto the Z80--the data
transfer under test, the potentially '"bad" or malfunctioning data.
DS7 and DS8 are not used in this test.

The RAM Test passes if, after power up, all twelve working
di spl ays change rapidly and continuously. The data displayed in
Display 1 and Display 0 should be the sane at all times. The RAM
Test fails when all of the displays stop changi ng.

The MEMB3 PROM runs through the RAMtest continuously,
stopping only to indicate a failure. The 'pass count'--the nunber
of tinmes the test is conpleted successfully--is registered in
Di splays 3 and 2, DS1 through DS6.

Each RAM Test may be broken down into two parts: a test of
the data lines fromthe RAMto the Z80, and a test of the address
lines fromthe RAMto the Z80. The data lines are always tested
first, the address |ines second. Consequently, a successfully
conpl eted RAM test always registers an even nunber on the pass
count . For exanple, as the MEMB3 programruns, the pass count
counts "1" for the first data |ine test passed, "2" for the first
address line test passed and for the first entire RAMtest passed.
"3" indicates a second successful data line test, and "4" a second
successful address line test/second successful RAMtest.

The source of a failure can thus be narrowed down by the pass
count. |If the pass count fails to begin, remmining at 00, the
board has failed the data Iine half of the RAMtest. |If the pass
count halts at 01, there is a faulty address line. Al ways all ow
the pass count to reach at least 3 to ensure that no problens are
m ssed.

After correcting any probl ens, repeat the RAM Test by pressing
the RESET button on the Z80 Controller board or by turning the
power off, then on again. After repeating the RAM Test, repeat the
LAIR Test to nake sure all problenms have been elim nated.



| NTERRUPT TEST

When the Interrupt portion of the LAIR Test fails, conduct the
following Interrupt Test. Begin by connecting the Z80 Controller
board to the test harness. Plug the INT TEST 5 PROMinto the U
socket of a working PROM board. Connect the PROM board and a
wor ki ng di splay panel to the zZ80 Controller Board. And connect Jl
of the 7Z80 Controller Board to il of the test harness.

NOTE: In order to function properly, this test nust have good
RAM

This test nonitors the length of tine between the interrupts
generated by the 68705 at U7. The time between interrupts should be
33 milliseconds. The test may be conducted in either of the
fol |l owi ng nodes:

1. HALT ON ERROR Here, the test halts when it detects an
error. DS8 displays a '5" if the tinme between
interrupts is too short, a '1l" if the tinme between
interrupts is too long. To conduct the test in this
node, sinply follow the directions above. An "H' in DS7
i ndi cates that the HALT ON ERROR node is in use.

2. LOOP ON ERROR 'Here, the test programruns continuously,
counting and classifying any errors as it progresses.
DS8 displays a "5" if the time between interrupts is too
short, a "1" if the tinme is too long. Displays DS9
t hrough DS11 record the nunmber of tinmes the intervals
between interrupts are too short. Displays DS12 through
DS14 record the nunber of tines the intervals are too
| ong.

To conduct the test in this node, ground any one of the
control panel inputs at the test fixture, and press the
RESET button on the Z80 Controller Board. An 'L" in DS7
i ndicates that the LOOP ON ERROR node is in use.

For both nodes, the nunber of tines the test passes the
"pass count” is recorded in DS1 through DS6. Note that a verdict
of too-long intervals may indicate that no interrupts are being
generated at all.

DI SC | NTERFACE TEST

Begi n by connecting JI of the Z80 Controller Board to JlI of
the test harness. Connect the 16-pin ribbon cable fromJ3 of the
Z80 Controller board to JI of the display panel. Insert the D SC
INT 5 PROMinto the U socket of the PROM board.

ON- BOARD LOG C



Part |: Qutput Enable

The test programwites a series of zeros to output latch U21.
This wite and a high on U21-1 shoul d di sabl e the output enabl e of
U21, causing a series of ones to be read back by video disc input
[ atch U20.

If the test fails, an 'e' for 'error' appears in DS7, and a
zero appears in DS8, indicating that an on-board problemis
hi nderi ng or preventing the disablenent of interface between the
Z80 Controller Board and the video disc.

Part I1: Logic

Here, the test programwites data to video disc output |atch
U21. This data is read back into video disc input latch U20. The
i nput data should natch.the output data. |If the test passes, a 'P
appears in DS8, and a dash appears in DS7.

If the test fails, an 'L' appears in DS8 to indicate a |oca
error, and an 'E' appears in DS7.

EXTERNAL CABLE CONNECTI ONS

Now the test programwites to video disc output latch U21, to
t he I NT/ EXT control line, to the coin counter output of
m scel | aneous out put register Ul6, and, in ganes with serial
nunbers 1-4999, to the ENTER output. Fromthese |ocations, the
data is then routed through the test fixture to Control Panel A's
and Control Panel B's input registers U8 and Ul4. If the inputs at
U8 and Ul4 natch the original outputs, a 'P appears in DS8.

If the inputs fail to match the outputs, an "E' appears in DS7
and in DS8. Ones signify high signals, zeros low, for the 'good
out put signals in D51 through DS3. The sane is true for the bad
i nput signals in DS9 through DS11

The probl em causi ng the di screpancy between the output and
i nput signals may be traced down to a single signal line. CQutput
and input signals from DO through D7 are recorded in octal in
di spl ays DS4-DS6 and DS12-DS14. Base ei ght makes it possible for
nore than one signal line to be nonitored in a single display.
This is best understood through an exanpl e:

Note that DS4 nonitors the signal outputs at D7 and D6. The
out put signals are both registered or recorded in one octal display
nunber. Now suppose, for exanple, a 3 appears in DS4. 3 in base
ei ght broken down into binary notation = 2 to the zero power + 2 to
the first power =1 + 2. 2 to the zero power, or 1, is the output
signal at D7. And 2 to the first power, or 2, is the output signa
at D6. For an illustration of this exanple, see the display chart
for this test.



The sane nethod is used to record the input signals to D7 and
D6 in DS12. The outputs in DS4 should match the inputs in DS12. A
probl em may, by this nethod, be traced to the output or input of a
single line. The rest of the signal |ines/displays work the sane
way .

Once the mal functioning line is identified, turn to the tables
bel ow. Here, the external connections for various output and input
signals are listed. Use an oscilloscope probe at these connections
to further narrow down the problem The results for each signa
shoul d be the sanme at both connections.

NOTE: Qutput bit 6, ENTER, is not used in games with serial
nunbers 5000 and above.

QUTPUTS FROM M SCELLANEQUS I NPUTS TO CONTROL PANEL B
CONTROL REGQ STER REGQ STER

QUTPUT I NPUT

SI GNAL Z80 BIT SI GNAL Z80 BIT
NAME PCSI TI ON CONNECTOR CONNECTOR NAME PCSI TI ON
I NT/EXT 7 JI-17 J4-6 P2 1
ENTER 6 JI -2 J4-2 Pi 0

5 -- QUTPUT ENABLE FCR VI DEO DI SC LATCH- -
CA N 4 J4-33 JI-6,7 READY 7
COUNTER
3-0 NOT USED
QUTPUTS FROM DI SC CONTROL I NPUTS TO CONTRCL PANEL A
REG STER U21 REG STER

QUTPUT I NPUT
SIGNAL Z80 BIT SI GNAL Z80 BIT
NAME POSI TI ON CONNECTOR CONNECTOR NAME POSI T1 ON
D7 7 JI-16 J4-17 AUX 3 7
D6 6 J1-15 J4-21 AUX 2 6
D5 5 JI-14 ---->J4-25 AUX 1 5
D4 4 JI -13 J4-29 ACTI ON 4
D3 3 J1-9 J4-1 Rl GHT 3
D2 2 J1-10 J4-5 LEFT 2
DI 1 J1-11 J4-9 DOWN 1
DO 0 J1-12 J4-13 uP 0

When all the tests pass, a 'P appears in DS8, the pass count
begins to increnent in DS15 and DS16, and the program starts over
To reset the pass count; press the RESET button or turn the power
of f, then on again.



G SOUND TEST

When the G Sound portion of the LAIR Test fails, conduct the
following test. Begin by connecting a 16-pin ribbon cable fromJ3
of the Z80 controller board to an operating display panel. Insert
the GATF (A Test Rev F) PROMinto the U socket of an operating
PROM board. It does not matter how if the test harness is hooked
up. Make sure, however, that the RAM on the Z80 board are
functioning properly. Hook up the test harness to the speakers.

Power up the board. Display 1, DS9 through DS11, nonitor the
"good" data, the data sent fromd Sound Chip U9 to the Z80.
Di splay 0, DS12 through, DS14, nonitor the data tranfer under test,
the data transfer fromthe Z80 back to U 9. Displays 3 and 2 show
t he pass count.

At power up, all of the data displays, DS9 through DS14, shoul d
be changing rapidly. Al data displays, however, should show the
sanme characters at any given tinme. |If the displays halt, the test
fails, indicating a problemwith the Z80's reads fromand wites to
the G Sound Chip.

As the displays change, three nusical tones should be heard.
Each of these tones cone froma different G Sound output. |If any
of the tones are nmissing, either the A Sound Chip's sound outputs
or the audio anplifier circuits are mal functi oning.

To repeat this test, press the RESET button on the Z80
Control ler board or turn the power off, then on again. After
correcting any problenms, rerun the LAIR Test.

G SCOPE TEST PROGRAM

Problems with the A sound may be traced to the signal |evel
with the aid of this test programand an oscilloscope. Carefully
foll ow the guidelines for troubl eshooting outlined bel ow

Thi s troubl eshooting procedure is dependent upon several
assunpti ons:

I.) The LAIR Test runs all tests up to, but not
i ncludi ng, Test 50: d Sound Test.

2.) The @ Sound Test has failed, |eaving the
speci fic probl em undi scovered and unsol ved.

3.) The original @ Sound Chip has been repl aced
by a G Sound Chip that is known to be in
correct working order. The replacenent
failed to rectify the problem



If all of these assunptions are true for the board presently under
test, install the G SCOPE PROMin the U socket of a known-worKking
PROM board. Connect J4 to the main wiring harness. Then attach a
16-pin ribbon cable fromJ3 of the Z80 Controller Board under test
to JI of a properly functioning D splay Board. And, use a 40-pin
ri bbon cable to connect J2 of the PROM board to J2 of the Z80
Controller Board. JlI of the Z80 Controller Board does not need to
be connect ed.

Now power up the boards, and conduct the follow ng prelimnary
tests:

I.) Check for grounds at U 9, pins 1 and 24.
2.) Check for +SV at U9, pins 40, 28, and 25.

3.) Check for clock signal at U 9-22. The
signal should be a square wave and have a
peri od of 500ns.

4.) Check for a reset pulse at Ug-23. This
line is nornmally high, but should drop | ow
when the reset button is depressed.

Do not continue until the above four conditions are net. When al
is satisfactory, make sure that the Display Board reads as foll ows:

Di splay 0: 125
Di splay 2: 252

If the displays are incorrect, or if there are no displays at all,
find the problemand correct it before continuing. Either the PROM
is defective, the display itself is defective, or the Z80 Controller
Board i s mal functioning.

I NTRODUCTI ON TO THE TEST PROGRAM

The program first sends a | ow going sync pulse to Ul6-2. This
pul se serves as an external trigger to the oscilloscope. The
programthen wites an address of 04 octal to the G Sound Chip.

Next, the program sends a data byte of 125 octal to the G
Sound Chip. This test data is displayed in Display 0. The program
al so reads data fromthe @ Sound Chip. This data is displayed in
Display 1. |If all is functioning correctly, Display 1 should read
125.

Now the progrant wites first an address of 13 octal, then a
data word of 252 octal, to the G Sound Chip. The latter is
di spl ayed in Display 2.

Lastly, the programreads data fromthe G Sound Chip and
displays it in Display 3. If all is functioning correctly, Display 3
shoul d read 252.



TROUBLESHOOTI NG PROCEDURE
STEP |:

Use an oscill oscope to conpare the pul ses occurring at ULO,
pins 13 and 15, and U1-15 to the correspondi ng pul ses pictured in
the @ Control Signal Timng Chart. |If any pulses are mssing, there
is a problemin the address decodi ng section of the Z80 Board.

In this case, check the inputs to Ul0 and Ul and both the inputs and
out puts of W.

If all of the pulses occurring at Ul0, pins 13 and 15, and
Ul -15 are shorter than those pictured in the timng chart, the Wit
circuit is defective. 1In this case, connect the external trigger of the
oscill oscope to Ul6-2. Sync the scope to the rising edge of the
pul se. Then place Channel 1 of the scope on Ul0-13. Use Channel 2
to conpare the wave forns produced with those in the timng chart.
Correct any problenms before continuing.

STEP II:

If STEP | fails to | ocate the problem proceed as foll ows.
Connect the external trigger of the scope to Ul6-2, and sync the
scope on the rising edge of the pulse. Connect Channel 1 to Ul0-13.
Use Channel 2 to conpare the followi ng signals to the correspondi ng
signals illustrated in the signal timng chart:

U10- 13
U10- 15
ul-15
U19- 27
U19- 29

If there are any problens, check U22.

STEP I11:

Set up and synchronize the scope as it is in STEP II. Then
connect Channel 1 to Ul0-15, so that two pul ses are observed. Use
Channel 2 to check pins 30-37 on U9, the data lines to the G Sound
Chip. Conpare the signals on the scope to those illustrated in
the timng chart. It is essential that these lines are in their correct
states when U10-15 is low. (Wen Ul0-15 is high, the behavior of
these lines is irrelevant).

If the lines are in their correct states, the G Sound Chip is
properly connected to the Data Bus.



STEP |V:

Set up and synchronize the scope as it is in STEPS Il and I11.
Then connect Channel 1 to Read Data Pulse U l-15. Use Channel 2 to
conpare the signals at Ul9, pins 30-37 to those illustrated in the
timng chart. It is essential that these lines are in their correct
states when U | -15 makes a | owto-high transition. The behavior of
these lines is irrelevant at all other tines.

If the correct data still fails to appear, an unwanted device
is conpeting with the A Sound Chip to drive the bus. 1In this case,
use Channel 2 to insure that pins 7 and 9-14 on Ul do not go | ow
simul taneously with Ul-15. If this happens, either Ul is
defective, or there is a short on the board. Simlarly, pins 7 and
10-15 on W should not go low sinultaneously with Ul-15. If this
happens, either U4 is defective, or there is a short on the board.

SW TCH TEST

If either the Disc Interface portion or the Switch Test portion
of the LAIR Test fails, troubleshoot the option and control inputs
in the foll owi ng manner.

First make sure that the Z80, the PROM board, and the Display
Panel are functioning properly. The states of the RAM interrupts,
audio anplifiers, and the @ sound have no effect, either positive
or negative, on the outcone of this test. Now connect JI of the Z80
Controller Board to Jl of the test harness.

There are four sets of Switch inputs:

Dip Switch 1
Dip Switch 2.
Control Panel Byte A
Control Panel Byte B

The test programreads these inputs, then echoes themto the Display
Panel .

Take the Dip Switches first. Cycle each Dip Switch
individually. The inputs for Dip Switch 1 are echoed in octal
notation in Display 3, DS1-DS3, the inputs for Dip Switch 2 in
Di splay 2, DS4-DS6. Wien all bits on a single Dip Switch are
open/ high, the display for that Dip Switch should read 377 octal.
The following table lists the display nunbers for a Dipswitch with
one pin cl osed/ grounded:



BIT HELD LOW OCTAL DI SPLAY NUMBER

Now t ake the control panel inputs. The input bits at Control
Panel Byte A are linked to the outputs at M scel |l aneous Qut put
Regi ster Ul6. The inputs bits at Control Panel Byte B are linked to
the inputs at Disc Qutput Register U21. The connection points for
these inputs and outputs are listed be below. Toggle the input bits
one at a time by grounding themat the test harness. At the sane
time, watch the corresponding outputs with a scope. High inputs
shoul d be linked to high outputs, lowinputs to | ow outputs. The
i nputs for Control Panel Byte B are nonitored in octal in Display 1,
DS9~DS11, the inputs for Control Panel Byte A in Display O,
DS12- DS14.

NOTE: Coin Counter Driver Transistor B acts as an inverter.
The signal appearing at Ul6-2 is therefore the inverse
of the Coin Counter Drive signal appearing at J4-33.

CONTROL PANEL | NPUT BYTE A M SCELLANEQUS OUTPUT
Bl T NAME J4, PIN us, PIN Bl T NAME J no. PIN ul6,
PI N

DO Up 13 11 DO BO Not used ----

D Down 9 13 D Bl Not used -------

D2 Left 5 15 ---- > D2 B2 Not used --------

D3 Right 1 17 D3 B3 Not used -------

D4 Action 29 8 D4 Coin

D5 Aux 1 25 6 —_——— > Count er 4 33 2

D6 Aux 2 21 4 Drive

D7 Aux 3 17 2

———————————————————————————— D5 Disc OE. 5
D6 Enter 12 6
D7 |Int/Ext 1 17 9

NOTE: ENABLE DI SC QUTPUT BY CGROUNDI NG D5 OF CONTROL PANEL A



CONTRCL PANEL | NPUT BYTE B DI SC QUTPUT

BI T NAME J no. PIN ul4, PIN BIT JI, PIN U21, PIN
DO P1 4 2 17 DO 12 2

DI P2 4 6 15 DI 11 19

D2 Coin 1 4 10 13 - D2 10 5

D3 Coin 2 4 14 11 D3 9 16

D4 Aux 4 4 26 2 D4 13 6

D5 Aux 5 4 22 4 e D5 14 15

D6 Fan 4 18 6 D6 15 9

D7 Ready 1 6,7 8 D7 16 12

SI GNATURE ANALYSI S: DATA AND ADDRESS LI NES

FOR THE Z80 CONTROLLER BOARD

Use the followi ng procedure to debug boards that do not run
test prograns properly even after the original Z80 M croprocessor
has been replaced by a Z80 that is known to be in correct working
order.

STEP |: PRELI M NARY TESTS:

Positive results to each of the followi ng tests are essenti al
to the production of valid signatures in the Signhature Analysis
Tests of the Data and Address lines. Solve each problemas it
arises. Do not nove on until each test has been conpleted
satisfactorily.

To begin, connect J4 of the Z80 Controller Board to the main
DC wiring harness. Use a 40-pin ribbon cable to connect J2 of the
Z80 Board to a PROM board that has been | oaded with a gane program

A. DC VOLTAGE SUPPLY: Check the +5V DC supply at U -11.
There shoul d al ways be between 4.8 and 5.2 volts.

B. CONTROL LINES: Renpve the Z80, and install a nodified
NO OP junper in the Z80 socket at U. Now use an oscilloscope to
check all of.the following Z80 Control |ines:

[.) CLOCK: Ul -6. The CLOCK shoul d have a period
of 250ns. The high level should
be 4.4V or above, the |ow | evel
0. 45V or bel ow.

2.) RESET-: U -26. Normally high, this line should
drop | ow when the RESET button
i s depressed.



3.) BUSRQ: U -25. This line should be high

4.) WAIT-: U-24. This line may be either high
or toggling. If it is tied
low, the Wait Circuit is
def ective. Check U28 and
associated circuitry.

5.) INT-: U-16. This line should be low If it
is not |ow, check the signals
arriving at U26, pins 11 and 13.
U26-11 shoul d be a square wave
wave with a period of 33 mlli-
seconds, and U26-13 shoul d be
hi gh.

6.) NM-: U-17. This line should be high

C. ADDRESS DECODI NG Connect Channel 1 of the scope to
U4-15. Sync the scope until the wave obtained is the same as that
shown in Figure 1. Now use Channel 2 to conpare the wave forms
obtained at U4, pins 7 and 9-14 to the correspondi ng waves pictured
in Figure 1. Note that the pulse bursts at W, pins 7 and 9 are
slightly longer than those at U4, pins 10-14. This difference is
due to the action of the Wait Circuit.

If all of the correct wave forms appear, the address decoding
system and address lines 13-15 are functioning properly. |f sone
of the waves do not nmatch their counterparts in Figure 1, check W4.
If only some of U4's outputs are functioning correctly, the problem
can be traced to address lines 13-15. |If none of W4's outputs are
wor ki ng, make sure pins 8-10 on U4 are toggling.

D. U-19. ( MEMORY REQUEST) and U -27: Make sure both lines are
t oggl i ng.

DO NOT proceed until all of the above tests have been
conpl et ed

STEP I1: SI GNATURE ANALYSI S
Set up the Signature Analyzer in the foll ow ng manner:
START lead to W-15: falling edge
STOP lead to W-10: falling edge

CLOCK lead to CLOCK TEST PO NT on NO CP rising edge
GROUND | ead to U4-8

Now power up the CPU Board, and probe for the follow ng Data
Li ne si gnatures:



TABLE 1

Location: U of Z80 Controller Board at base of

No- OP j unper.

PI'N NAME S| GNATURE
14 DO 4A61

15 D 9C50

12 D2 C6P5

8 D3 U113

7 >4 0043

9 D5 2837

10 D6 CHSO

13 D7 HAP8

If all of the signatures are correct, the Z80 can successfully
read PROM nenory. The ganme boards, therefore, should be able to
run the LAVP CYC 2 and SWTST 1 test prograns.

If all of the signatures are correct, but the boards are stil
i ncapabl e of running the above two test prograns, there may be a
problemin the I/0 Address Decoding. In this case, refer to
S| GNATURE ANALYSI S: | /0 ADDRESS DECCDI NG

If any or all of the signatures are incorrect., conpare the
signatures for DO-D7 on U of the PROMcard to those listed in
TABLE 2 below. If all of these signatures match, then

a. There is an open data |ine.

b. Ul5 is defective.

c. Ul5-1 is lacking an active-I ow
READ si gnal

If any or all of the signatures are incorrect,

a. There are shorted address lines.

b. The address |ines are defective.

c. Pins 11-15, the outputs of W,
are not properly connected to
pin 20 on U through Us of the
PROM car d.

To |l ocate the problem conpare the signatures for AO Al2 on U of
the PROM card to the corresponding signatures in TABLE 2. If all of
the signatures are correct, the address lines are functioning

properly.

If all of the address lines are functioning correctly, test
for continuity between pins 11-15 on W4 and pin 20 on U through U5
of PROM card.

If any or all signatures are incorrect, check W2, U5, W9, and
Ul2, and check for opens and shorts.



TABLE 2

Location: U of the PROM card:

SI GNAL, SI GNATURE PI'N PI' N SI GNATURE SI GNAL
+5V Crus 1 28 Crus +SV
Al2 uuu7 2 27 CruUs +5V
A7 057F 3 26 N. C. N. C.
AB 1506 4 25 663P A8
A5 9A4U 5 24  4AA0F A9
A4 1F37 6 23 OPUO All
A3 2CoP 7 22 ---- O E
A2 925A 8 21 FC3F Al10
A FC32 9 20 ---- C. E
AO 6H57 10 19 HAP8 D7
DO 4A61 11 18 CH50 D6
D1 SC50 12 17 2837 D5
D2 C6PS 13 16 0043 D4
G\D 0000 14 15 U113 D3

After checking all of the above signatures, nmake sure that
the WAIT- line is toggling. If it is not, the Wait Circuit is
def ecti ve.

S| GNATURE ANALYSI S: | /0 ADDRESS DECODI NG

Use this procedure when the Z80 Controll er Board passes the
Signature Analysis Tests of the Address and Data Lines, but still
fails to run the LAYP CYC 2 and SWTST 1 Di agnostic Prograns.

Begi n by connecting J4 of the Z80 Controller Board to the-nain
DC harness. Insert Test PROMI-/0 SIGinto U of a properly
functioning PROM card. Use a 40-pin ribbon cable to connect the
PROM card to J2 of the Z80 Controller Board.

Now set up the Signature Anal yzer:

START lead to W-14: falling edge
STOP lead to W-12: falling edge
CLOCK lead to U23-17: rising edge
GROUND | ead to U4-8



Probe pins 7 and 9-15 on UlO of the Z80 Controller
Board for the follow ng signatures:

PI'N SI GNATURE
15 829U
14 7391
13 7506
12 5549
11 5UPO
10 6836
9 8U10
7 8652

If any or all of the signatures are incorrect, check U10, U23,
and WRITE line U10-5. if all of the signatures are correct, UlO is
functioning correctly.

Now probe for the followi ng signatures at pins 7 and 9-15 on
Ul of the Z80 Controller Board:

PI' N S| GNATURE
5 C67H
14 3FH8
13 u415
12 C8HP
11 UCP6
10 4A23
9 0H42
7 AUO6
If all of the signatures are correct, Ul is functioning
properly. If any or all of the signatures are incorrect, Ul is
defecti ve.

For the final test, probe for the followi ng signhatures at U 9,
pins 27 and 29:

PI'N S| GNATURE
27 ur99
29 F37C

If both of the signatures are correct, U22 is functioning
properly. |If either signature is bad, U22 is defective.



CHAPTER 4
MONI TOR AND NTSC DECODER BOARD SUPPLEMENT | NFORVATI ON

NTSC DECODER BOARD ALI GNVENT PROCEDURE

PRELI M NARY

Set all six PCB controls to nechani cal center except the
sub-contrast (R107) which is set to the full clockw se position

SET UP:

1. Connect a conposite video color bar signal at 1.0V pp to
the PCB i nput at P101.

2. Adjust sub-contrast (R107) for maxi mum contrast with no
overdrive. Overdrive appears as vertical white bars between the
col or bars, nobst noticeable between the yell ow and cyan bars.

3. Adjust sub-brilliance (R130) until the black portion of the
color bar pattern just turns black (raster just extinguished).

4. Critically adjust trimrer capacitor Cl24 to center of color
lock-in range. It is a good idea to power PCB nonitor off for a
few seconds, then back on to ensure color |ock

5. Set chroma input [evel (R144) fully clockw se, then rotate
slow y counterclockw se until col or appears, then rotate
count ercl ockwi se anot her 30-40 degrees.

6. Connect scope at 10 microsec/div (AC couple) to blue output
(P103-6). Adjust L101 (3.58 MHz trap) for, minimmof 3.58 Mz
carrier riding on video signal

7. Wth scope at blue output. adjust sub-brilliance (R130) and
contrast pre-set (RL06) for a black Ievel of 0.5 volts and a peak
white level of 4.0 volts respectively.

8. Wth scope at blue output. adjust sub-color (R139) so that
the peak level for the grey bar and the peak |evel for the blue bar
are equal

9. Connect the scope to the green output (P103-5) and adj ust
the sub-tint so that the peak I evel for the cyan bar and the peak
| evel for the green bar are equal

10. If necessary, re-adjust the contrast pre-set (R106) for a
peak white level of 4.0 volts (3.5V above black Ilevel).

NOTE: All of the information in this chapter is taken
directly from ELECTROHOVE ELECTRONI CS' Service and Qperation
Manual : G07-19' R G B. Col our Monitor, January 1981, and from
ELECTROHOVE ELECTRONI CS' Suppl enent Service Data: NISC Decoder
July 1983.



