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OPERATCGR SETUP PROCEDURE

After removal from the shipping carton, please inspect the game
thoroughly, both inside and outside, to be sure there has been no
shipping damage, and that all internal assemblies remain secure.
Then follow the procedure below.

1. Remove the back door.
1. Disconnect the shipping straps securing the video disk player.
3. Carefully slide the disk player platform as far out as it will go.

4. Skip steps 5, 6 and 7 if you have purchased an upright model with-
out a seat.

§. Disconnect the wiring harnesses from the disk player, noting where
they are plugged into the player. Lift the player up off its mounts,
and set it safely aside.

6. Mount the seat assembly, making sure to connect the wiring harness
in the seat assembly before bolting the seat onto the cabinet.

7. Reconnect the wiring harnesses to the disk player, and reinstall
the player on its mounts.

8. Apply proper AC power to the game cabinet, and pull the interlock
switch out to the service position.

9. Turn on the disk player power switch.

10. Press the EJECT {OR REJECT) button on the disk player. This may need

to be done more than once, in order to unlock the top 1id of the player.

11. Lift the top 1id of the player.

12. To prevent possibie damage to the internal mechanism of the disk player
during shipment, a shipping screw is placed beside the center shaft at
the factory (see Fig. 1). It is necessary now to remove the screw,
together with the screw plate below it. Next, remove the gray lens
cap which is placed over the lens {just to the right of the center
shaft) to protect the lens from dust and dirt during shipment.

(see Fig. 1).

NOTE: Store the shipping screw, plate, and lens cap with
the operating instructions in case the player has
to be moved or shipped again,
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13. Install the laser disk on the turntable, making sure you put the
correct side down.

14. Close the player 1id, pressing down until it c¢licks shut.

15. Slide the player back into position in the cabinet, and reconnect
the shipping straps, but do not tighten them. Leave them loose
enough for the shock mounts to function properly.

16. Reinstall the back door of the cabinet.

17. The game should now be ready to play. After applying power, give
the game time to warm up and reset both the real-time hardware and
video disk. This usually takes less than a minute, but can take
as long as two.

18. To make any adjustments, check or change coinage settings, or run
hardware self-diagnostics, refer to the section on the TEST MODE.

NOTE: During initial seconds of power-up and some
sections of the TEST MODE there will be garbled
audio and video. This is normal and acceptable,
unless it lasts longer than a few seconds,

If at any time the game needs to be moved any distance, or shipped
anywhere, you MUST be sure to do the following to protect the disk player and
disk:

-
a

Apply power to the player to open the top.
- 2. Remove and separately package the video disk.

3. Reinstall the objective lens cover, and the shipping screw and
plate.

4. Close the top of the player and turn off game power.

5. Tighten the shipping straps securing the player, so it can't
bounce around on the shock absorbers during shipment.

After the move or shipment, repeat the original setup procedure. .




OPERATOR OPTIONS

CUBE QUEST allows the operator or distributor to make use of the following
options:

Hardware diagnostic programs

- Programmable coinage settings

- Programmable game play parameters

- Programmable bonus settings

- Coin audit totals; timed (i.e. short term accounting)
- Coin audit totals; permanent (i.e. long term accounting)
- Game (play) audit totals; timed

- Game audit totals; permanent

- Bonus audit totals; timed

- Bonus audit totals; permanent

- Top ten high score history

- Free play mode

Free credit switch (for individual free games while in normal play mode)

More detailed information concerning these features can be found in the section
titled TEST MODE.

2.0
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TEST MODE

The TEST MODE is the key to a host of valuable tests, adjustments, and
accounting functions available in Cube Quest. Just press the TEST switch,
and the TEST MODE begins.

Now you can use the RIGHT SIDE FIRE BUTTON on the game control panel to
step through the various sections of the TEST MODE in sequence. You may elect
to execute or bypass whichever sections you choose, and you may use the LEFT
SIDE FIRE BUTTON to step backward to a section you may have passed.

Each time the FIRE button is pressed you are presented with a Tist of
individual functions which are then currently accessible. For example, under
HARDWARE DIAGNOSTICS there are:

Alignment Test ROM Test
Color Bar Test RAM Test
Switch Test Sound Test
Battery Reset Test Disk Test

Now you may select from among these items, by pressing the CUBE BUTTON.
The item selected will change color (from white to green). Each time you
press the CUBE button, the next item will be selected. Should you choose to
execute any of the "tests" shown (or access any information or settings indi-
cated),simply press the TEST button again. After executing one of these
functions, you may get back to the 1ist (or menu) of items by once more press-
ing the TEST button.

In selections where your purpose is to alter settings, such as coinage,
you use the TRACKBALL to change the number which you have selected with the
CUBE button,

In selections that are purely informational, such as auditing functions,
you have available two types of information; timed and permanent. This means
that the game records statistics both since the last time the figures were
purposely reset and also since the game was first powered up (or the last time
there was a battery failure). In effect this gives you both short term and
long term information about the play of the game simultaneously.

~ The following pages describe some of the things you should know about the
individual sections of the TEST MODE.

In summary, uses of the controls in the TEST MODE are:

TEST switch - Used to start TEST MODE, start
and stop selected tests.

RIGHT FIRE button - Used to step FORWARD through
test categories.

LEFT FIRE button - Used to step BACKWARD through
test categories.

CUBE button - Used to select individual tests.

TRACKBALL - Used to change settings.

oyl




HARDWARE DIAGNOSTICS

These tests allow the operator or technician to easily determine the existence
. and nature of any hardware failure. Use CUBE button to select test, Use TEST
button to execute.

ALIGNMENT TEST

PURPOSE: To align video from disk and real-time hardware to same
positicn on screen.

REMARKS: The white lines are generated by the video disk. The red
lines are generated by the real-time hardware. Using the
red Tines as a reference, adjust the horizontal position
of the white 1ines to match the position of the red lines.
Use Pot R50 on the Rotate/Video board (Horizontal Phase
Adjustment).

COLOR BAR TEST
PURPOSE: To match colors between disk and real-time hardware video.

REMARKS: Center rectangular area is generated by real-time hardware.
Adjust this area first, and use as reference. Red, green,
blue and yellow are pure. Be sure that gray scale shades
are correct. If adjustment of disk video is necessary,
see assembly diagram of Rotate/Video PC Board for location
of adjustments.

TINT R30 CONTR R25
COLOR R27 BRIGHT R35
NOTE:

Factory adjustment should be sufficient, even after shipping.
DO NOT ATTEMPT THIS ADJUSTMENT UNLESS ABSOLUTELY NECESSARY!

Should adjustment be required, follow the steps below:
1. Adjust real-time hardware video as mentioned above.

2. Turn COLOR Pot R27 fully CW to eliminate color from
disk player video,.

3. Using BRIGHTNESS Pot R35, match right side vertical
bar of disk video to black of real-time hardware gray
scale. Then back off (drop intensity) just slightly.

4. Using CONTRAST Pot R25, adjust the lower left white
disk video square for a shade halfway between the two
bottom left hardware generated squares.

5. Turn COLOR Pot R27 fully CCW again to turn color on
Full.




SWITCH TEST

PURPOSE :

REMARKS :

BATTERY RESET TEST

PURPOSE ;

REMARKS :

6. Adjust TINT Pot R30 to match shades of blue squares
and violet squares between disk video and the upper
row of hardware generated video. The upper row of
hardware generated video is 75% saturation, as is
the disk video, so they can match closely. The
second row from the top of real-time hardware video
is brighter (100% saturation) than the disk generated
video, and cannot therefore be accurately used to
adjust the disk video.

To test control panel switches, trackball,
switches, tilt (anti-siam) switch,
Free credit switch.

coin mech
if included, and

Color change indicates state of switch (OPEN or CLOSED),
and of optical sensors on trackball (HIGH or LOW]. HEXI-
DECIMAL Digits indicate clock and data outputs from track-
ball (HC=Horizontal Clock, HD=Horizontal Data, VC=Vertical
Clock, VD=Vertical Data).

NOTE ;

An LED array, located on the I/0 PC Board inside the upper
coin door, cycles through each segment during this test.
Normally, segment #1c indicates battery failure, segment #2 7
indicates bad coin, segment #3 indicates the game thinks
there is no laser d1sk unit, segment #'s 4 - 9 have no
function, segment #10 indicates logic power on,

To simulate a battery failure in order to reset all options
to factory settings.

Text on screen changes color to acknowledge reset,
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ROM TEST
PURPOSE :

HARDWARE DIAGNOSTICS (cont'd)

Adds up data in all addresses of each ROM to compare to known
checksum. Writes "GOOD" if checksum equal, writes incorrect
number if not equal. "L" indicates low order byte. "H" indi-
cates high order byte.

ROMS can be located on the EPROM PC Board using following table:

RAM TEST"

PURPOSE :

REMARKS :

SOUND TEST
PURPOSE :
REMARKS :

DISK TEST

Test Screen Designation Location on PCB
0 —mmmmmmmmmeere e 1A
L e e T T 1B
A ettt 2A
KR L L L T PP 2B
4 - 3A
B mmmmmeememe—cmmeeee 3B
R et 4A
F ettt 4B
I ettt 5A
L e L L 5B
A oo 6A
B —-emmmmmmmme e mee 6B
C mrmmmmmmmemmmmme oo 7A
D emmmmmmmemme e e- 7B
E -mmmeem e e- 8A
R ettt 8B

Checks all Data Paths, Address Paths, Battery RAM, Game RAM,
Rotate RAM,

If any Data or Address Paths are bad, error code is displayed.
If any RAM is bad, general location is displayed.

Checks all sound channels for output.

LEFT FIRE button cycles through descending tones, RIGHT FIRE
button cycles through ascending tones. Each tone is generated
through a separate channel (there are 16 channels). Please
observe clarity of tone. Unclear tone may indicate a probiem.
EVEN channels should come out LEFT speaker and 0DD channels
should come out right speaker.

7o check fgsem

PURPOSE :

To test all disk access functions, such as Frame seek, high
speed search, skip forward, skip backward, and select any
disk video desired for display by frame number,

2.2.2
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DISK TEST {Cont'd)

REMARKS :

NOTE :

Use the CUBE button to select desired function, use
FIRE button(s) to execute. Selected text or numbers
change from white to green while selected.

TOGGLE FRAME WINDOW turns on and off a video display of
disk frame number currently being viewed.

SEEK TEST causes disk to do high speed search and frame
seek continuously until FIRE button is again pressed to
halt the test.

SEARCH TO FRAME NUMBER allows you to select a particular
frame number for viewing. Use the TRACKBALL to select
the desired frame number.

SKIP FORWARD lets you select the number of frames you
would T1ike to skip over in a Forward direction, each
time you press the FIRE button.

SKIP BACK is the same as skip forward, except in the re-
verse direction.

While disk is searching, text on screen will so indicate,
with red word "SEARCHING", located just below words "DISK
READY" (in green).

2.2.3




COINAGE SETTINGS

Individual settings are allowed here for Left, Right, and Center (if
used) coin mechanisms. In all cases you may set any number of coins (up to
15) for any number of credits (up to 15).

You may also elect for bonus credits if desired, and/or minimum number
of coins required for credit.

Use the TRACKBALL for changing numbers, and the CUBE button to select
which numbers are to be changed.

FREE PLAY:

Setting ANY "coins" reading to a zero puts the game into the FREE
PLAY mode.

If only a few free credits are desired, use the credit switch in-
side the upper coin door, located next to the TEST switch.

2.3




PARAMETERS

In this section of the TEST MODE you are ahle to change various characteristics
of game play. Brief explanations follow;

ITEM FACTORY SET REMARKS
Number ships 3 Sets # of ships per player
per game
Mutha 3 Sets # of evil creatures per
game (only for 3 CUBE)
Cor Sel 1 0 = No time 1imit to select a
corridor

1 = Time Limit
Collision 1 0 = No collisions detected be-
tween objects on screen
1 = Collisions detected
Purpose is to allow continuous
game play (for demonstration
or examination) without losing

any ships.
Attr Sound 1 0 = No sound in attract mode
1 = Sound
Hardness
3 Higher # = higher difficulty
99 = Special attract feature
Two Cube 0 = 3 Tevel Cube only
1 1 =2 or 3 level Cube available
Max Bonus 5 Sets # of Bonuses awardable per
game {0-5).
Nmbr Cor 5 Sets # of corridors traversed {1-54
before bonus points awarded (5000 p
Disk 1 0 = Game thinks no disk player
( attached
Lesers A 0" A7 1 = Game thinks disk player is
P attached
;ie ;Aiﬁﬂqmr 2 = Game uses alternate (identical)
s Doy -
video track

A S AL A S A A e de L EE R e A de ey M A e SR S e R N R SR R S M R R E R e R W R g e

Use CUBE button to select parameter. Use TRACKBALL to change setting.

NOTE: If disk player is removed or turned off the game will sense that and generate
substitute background video, after a two minute "search" for the disk,

2-4




s BONUS SETTINGS

This section of the TEST MODE allows you to set the scores at which the
consecutive bonuses are awarded. The number of consecutive bonuses awardable
is set by the "MAX BONUS" setting under "PARAMETERS".

A1l bonus score settings are settable in increments of 1000 only.

Use CUBE button to select which bonus score is to be changed. Use TRACKBALL
to change score setting.

FACTORY SETTINGS ARE:

1st Bonus 25,000
2nd Bonus 50,000
3rd Bonus 75,000
4th Bonus 100,000
5th Bonus 125,000

2.5
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COIN AUDIT TOTALS
(TIMED)

These are readings of the total coins and credits logged on the game since last
reset. '

Also included are the number of bonus credits awarded (if any) and the ratio of
bonuses to credits awarded.

Use TEST button to reset readings.
COIN AUDIT TOTALS
PERMANENT
Same as "TIMED" COIN AUDIT TOTALS, except these figures are only reset by battery

failure, or battery failure simulation test.

GAME AUDIT TOTALS
(TIMED)

These are readings of important game play features, such as total time played,
average time per game, bonus time played, ratio of time played versus time powered up,
total number of bonuses, and total number of tilts.

Use TEST button to reset readings.

GAME AUDIT TOTALS
{PERMANENT}

Same as "TIMED" GAME AUDIT TOTALS, except these figures are only reset by battery
failure, or battery failure simulation test.

BONUS TOTALS
(TIMED)

These are the totals for each number of bonus ships awarded. That is, how many
times players have reached 3 bonus ships, or 4 bonus ships, etc.

Use TEST button to reset readings.

BONUS TOTALS
{PERMANENT)

Same as "TIMED" BONUS TOTALS, except these figures are only reset by battery
failure or battery failure simulation test.

CUBIC HISTORY

These are the ten highest recorded scores and corresponding initials since last
reset, battery failure, or battery failure simulation.

2.6
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FUNCTIONS OF PC BOARDS

MOTHER/SOUNDS Printed Circuit Board ]

68000 Microprocessor

A1l sound processing circuitry

1/0 circuitry {e.g. buttons,lamps,trakball) (these functions shared w/"I1/0 bd.)
Laser Disk control interface

Laser Disk sound input (buffer, summer, etc.)

Battery backed RAM

ROTATE VIDEQ Printed Circuit Board

Rotate Processor (2901) {1lst processor in the real-time graphics chain)
A1l Video Circuitry:

1. Laser Disk NTSC Decoder

2. Llaser Disk "Gen-Lock" Sync Generator

3. Real-time graphics color map (LUT)

4. RGB DAC's (Digital to Analog Converters and Video Mixers

NOTE: If NO real-time graphics, this board is likely problem
LINE DRAWER Printed Circuit Board

(2nd Board in the real-time graphics chain)
Vector Generator
Run Length Encoding (i.e. Start & Stop Point Derivation)

FILL Printed Circuit Board

Does Run Length conversion into actual “"painting of the pixels"

Depth Buffer (essentially hidden surface removal)

Consists of four jdentical subcircuits which alternate every horizontal
Tine (if one is bad, every 4th line will appear bad)

NOTE: Video, in digital form, leaves this board to pass through the
color map located on the ROTATE/VIDEQ board, then to the DAC's
and Video Mixers also located on the ROTATE/VIDEO board.

EPROM Printed Circuit Board

Game Program
Diagnostics Program

I1/0 Printed Circuit Board

Switch Filters (for FCC requirements)
Trakball Interface (Schmitt Trigger Comparators)
Current Drivers (for lamps in switches, coin counters)

AUDIO POWER AMP Printed Circuit Board

Left channel audio amp
Right channel audio amp

- Bass (or center) channel audio amp
Center channel Tow pass filter

3.1
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A B R ™ I N

SHEET 1 OF 3
COMPQNENSREFERENCE LIST
ITEM NO. DEVICE DESIGNATION ; LOCATION
741500 6A, 18C
741502 5C, 7D
741504 4E, 10D
741508 8B
741532 4B
74LS74 2E, 4C, 7B, TC,
741.586 6D
745139 3E, 5D
10 7415148 8¢
11 74LS151 4F, 8A, .
12 741S161 6E, 6F, 11B, 11C, 20D, 20E
13 7415169 21C, 21D, 21E, 2IF
14 7415174 164, 18E, 19E 4D
15 74LS244 10, 108, 10C, 11A, 18B, 19B, 19C, 20C, 21B
16 7LLS245 15B, 15C
17 ——— IE, IF, SF, 12C, 168, 16C, 16D, 16E, 174, 17D, 17E,
18 TM2016P-1 154, 144 13B, 13C
19 MC68000G8 9B
20 10.00000 MHZ Yl
21 1M393 4A
22 AM2901CPC 12F, 13F, 14F, 1SF
23 79L05 VRL
2 CD405LBE 1D, 3D
25 16.00000 MHZ 2
27 ‘ BATTERY 134

6.0



TITLE: Mother Sounds

WG, NO.:010017 Rev. ¢

SHEET 2 QOF 3

COMPONENT REFERENGE LIST

TTEM NO. DEVICE DESIGNATION LOCATION
26 74574 IF
28 330 ORMS R17, 18

; 29 RES. NETWORK 1K RN5
30 RES. NETWORK 10 K RNL-4
31 100 PF ©
32 1M ALL TOCATIONS MARKED BY ¥
33 47 MF 26
34 1500 PF C6-13, C15-22
35 470 OHM RL5, 16 ‘
36 1K R23, 24, 29, 30, 3L ‘
37 1 MEG RL
38 2.2 K R5, 7
39 3.3 K R19, 4, 6 (SEE REWORK INSTRUCTION)
40 10 X R22  spE REWORK INSTRUCTIONS
46 BM6117LE-3 (OB EquivHMsiloLPi) 14B, 14C
47 10 MF c3, 43
48 .02 MF C4
49 4,7 MP C5
50 6800 PF Cl4, 23
5L 1000 PF C27,-42
52 18 PF cl, 24
53 TLOT4CN (OR BQUIV. LF347N) 1B, 1C, 2B, 3B, 3C
S4 7415373 124, 128, 17B, 17C
55 825185 16F, 17F, 18F, 19F
'56 7415138 6B, 6C, 11D, 13D, 14D, 15D
57 74LS05 5B, 9D |

6.0.1



TITLE: Mother Sounds

WG, NO.: QL0017 Rev. D

SHEET 3 oF 3

TEET

ITEM NO. DEVICE DESIGNATION LOCATTON :
58 825129 7E, 7F, 8E, 8F, 9E, 9F, 10E, 1OF, l1E, 1IF
59 AD7521IN 2D .
60 SOSKET 18 PIN 16F, 17F, 18F, 19F
! 9.09 K + 1% R20
62 10K + 1% R2, 3, 21
63 IM336B CR1
A 750 OHM R25, R12, R13, R14
65 INacoR ( SEE REWORK INSTRUCTIONS) |
66 RES NETWORK 100 OHM Al8, 19
67 RES NETWORK 220 OHM A20
& 741814 54, 21A
I w 71 SOCKET 16 PIN 7E, TF, 8E, 8F, 9E, 9F, 10E, 10F, 11E, llF; D1, D:
7 TLOTZCP ( OR BQUIV. LF353 ) 2C
73 100 OHMS RS, 11
74 R:S. NETWORK 3.3K RNG, 7
75 FERRITE BEAD L1
77 47 PF C25
B 27 PF SEE REWORK INSTRUCTIONS
w0 74504 2F, TA
19 SOCKET .64 PIN 9B
80 SOCKET 40 PIN 12E, 13E, 14E, 15E
o8 SOCKET 24 PIN 4R 1 SA, BB, (30 4R, 140
82 T41S273 20B
| 83 10 K .( SEE REWORK INSTRUCTIONS)
. 84 T4HCTOO 5E
i 85 180 OHM R26
&b INEB 17 cez (see peworK INSTRIGT/ONS )

6.0.2



TITLE: Rotate Video

oG, No 310029 Rev ¢

SHEET 1 OF 6.

DEVICE DESIGNATION LOCATION

2 T4LS00 117, 11M, 8K, 5N, 3H, 1C
3 THLS02 14J, 12N, 10K, 6F, 6J, 5M
i 4 7HLSOY 10L, 6L, 3J
5 THLS08 | 8M
6 741332 137, 9K, 1D
T TULSTY 14K, 10M, 9L, 9M, 8N, 7L, 6H, 6K, 6M, 5K, 8J
E 8 T4LS86 9J

9 THLS123 N

10 THLS138 114, 1A, 7K

11 748139 12L

12 THLS1U5 3D, 3E, 2D, 2E, 1E

13 7415151 103

14 THLS15T 118

15 74LS161 10E, OF, 8F, TF

16 82s129 5H, 4H

17 THSLTS 134

18 THLS175 4R, SF

19 7HLS24Y 12B, 11B, 11H, 5E, 3A

20 THLS2U5 8E, TE.

21 THLS253 14H, 13H

22 THLS629 4N

23 THLS3TY 11L, 104, 10B, 10C, 10D, 9a, 9B, 9C, 9D, 9E, 84,
| 8c, 8D, 7A, 7C, 7D, 6A, 5A, UD, 4E, 2A
o2 825131 %ﬁc, 12D, 12E, 12F, 12H, 12J, 12K, 10F, 10H, 9H, 8

25 TLOT1 1M




TITLE: Rotate/Video

DWG. NO.: 010029 Rev B

SHEET 2 OF 6

COMPONENT BEFERERNCE LASY

ITEM NO. DEVICE DESIGNATION LOCATION

26 TLOTY 3L, 2K

27 IM311 3K

28 POTENTIOMETER 2K R27

29 3,579545 MHZ Y1

30 2N3904 Q3, 4, 8,9, 14, 17, 19

31 2N3906 Q, 2,5, 6, 7, 10, 11, 12, 16, 18

32 1N4148 CR1-5

33 TMM2016P-1 11C, 11D

34 AM2901CPC 14B, 14C, 14D, 14F

B 1MS2620P-15 6B, 6C, 5B, 5C

.36 THLS393 14M, 10N, 6E, 5, UJ

37 THLS05 1F

38 10.00000 MHZ Y3

39 18PF ci2h, 172

ho S6PF c98

41 .O1MF C107, 122, 129

42 1000 PF 5% | C145

43 4,7 M¢ TANTALUM c181, 183,.186

44 22PF 118

i5 75 OHMS R22, 77, 101, 109

46 560 OHMS R41, 49, 90

7 330 OHMS. R68, 69, 87

48 390 OHMS RE8

9 1 MEG R23

50 100 OHMS R10-12

51 1K R1-5, R21, RUS, R52, RS54, R63, R70-72, R93, R6-2
6.1.1




TITLE: Rotate/Video

DWG. NO.:_ 010029 Revp

SHEET 3 OF 6

COMPONENT REFERENCE LIST

TTEM NO, DEVICE DESIGNATION LOCATION

52 330K R51

53 1.5K R31, 53, 59

Sh 1.8K R95

55 39K RSO

56 2.7K R26, 96

57 10K R24, 29, 37, 38, b2, 47, 55, 57, 61, 62, 65
58 - S%%; REWORK INSTRUCTION)
59 56K R36, 43

63 POTENTIOMETER 10K R25, 35

66 74LS109 6N

67 7413164 5L

68 TALS174 1B

69 3?21u8H-3 3B, 3C, 2B, 2C

70 7418221 ™

71 MM5321 4K

72 7418390 9N

T4 AM2857DC 4L

B AN5310 (OR CN5310) M

76 33PF c178

77 1000PF + 1% C165, 167

78 4.7V c96, 106, 120

79 25MF C111

80 22MP C114-116, 119

81 1MF c164, 176

82 180FF c125, 126

83 360PF c112 ,

L

6.1.2



TITLE: Rotate/Video

' | DWG. NO.: 010029 Rev B

SHEET 4 OF 5

oo REEECE FEST

ITEM NO. DEVICE DESTGNATION LOCATION
84 68PF 117
85 27FPF c121
86 47PF C108, 173
87 100PF C113
88 82PF c123
89 15 MH 16, L7
90 33 MH L5
91 b7 MH A
92 2.2K R4B, 44
93 5.1K R34, 58
. 94 84.5K + 1% R66
I 95 147K + 1% R67 (SEE REWORK INSTRUCTION)
‘ 96 16K R64
97 3.3K R28
98 20K R114
99 POTENTIOMETER 5K R30
100 POTENTIOMETER 1 MEG R50
101 12 OHMS R81, 105, 113
102 27 OHMS R8O, 104, 112
103 43 OHMS R79, 103, 111
105 62 OHMS R78, 102,110
| 106 | 91 OHMS R76, 100, 108
107 110 CHMS R75, 99, 107
108 120 OHMS R74, 98, 106
. 109 180 OHMS RB2
{' 110 200 OHMS R6-9, 83

6.1.3




TITLE: Rotate/Video

. DWG. NO.:_ 010029 Rev <

SHEET 5 OF 6

COMPONENT' 'REFERENCE LIST

- TEM NO. DEVICE DESIGNATION LOCATION

111 220 OHMS R84
112 270 OHMS R85
113 300 OHMS RUG, 86
114 470 OHMS R32, 89
115 680 CHMS R91
116 750 OHMS RI3-15, T3

SR 820 OHMS R92
118 1.3K ROl
119 5.6 K R97
120 7.5K R60
l%l 1K SIP RPI, 2
122 2.2 MF €109
133 18.88111 MHZ Y2
124 7812 VRI
125 7912 VR
127 T4LS03 8L
128 T4STY 13L, 12M
129 748138 11K, 7J,
130 SOCKET 16 PIN 4H, SH, TH, 8H, 9H; 10F, 10H, 12C-12K 4K, 4N
131 4SOk 13N
132 100 MF €100, 101
133 FERRITE BEAD 11-3

.13 FERRTTE BEAD BASE OF ALL TRANSISTORS

| 135 51 OHM DIP RN3, U
139 1 MF c4-95, 97, 99, 102-105, 110, 114-116, 119, 127, 128,

| - iég i%%‘lé"a’a 112“5%1;{6&3’IlesTsRhclTsl%ﬁl)n’ 174, 115, 119,

6.1.4




TITLE: Rotate/Video

DWG. NO.:

010029 Rev

B

SHEET 6

oF

COMPONENT REFERENCE7LIST

ITEM NO. DEVICE DESIGNATION TOCATION
141 b7 MP C1-3
142 15K R33
136 SOCKET 40 PIN 14B, 14C, 14D, 14F
137 SOCKET 28 PIN 1M
138 SOCKET 24 PIN 11C, 11 D
Ut SOCKET 18 PIN 2B, 3B,2C,3C,5B,5C,6B,6C
144 TUF245

4B, 4C

6.1.5



TITLE: Line Drawer

DWG. NO.:010025 Rev _ E

SHEET 1 OF 3

ITEM NO. DEVICE DESIGNATION

2 741800 U60, Us5, U62, (15D, 12L, 3E)

3 T4LS02 Us6, u2k, Us9, (11iJ, 3D, 1D)
T4LS04 U26, U5, (13F, 4E)
741508 U6l, (1J)
7413257 U106, U105, (127, 8L)
TH4LS32 Us7, U23, (15F, TF)
THLSTY U63, Us0, UT4, U5, U64, (15B, 15G, 5L, 2B, 1E)
TYLs174 u72, Us2, UT3, (15E, 11K, 2F)

10 T4LS85 U96, U95, (7L, 6L)

11 741586 U25, U8, (5C, 1FY

12 7418283 Ug4, U93, (13G, 9L)

13 T4LS138 Ull2, U42, UT1, (6D, 2C, 2H)

14 TULS139 U113, U75, (7B, 4D)

15 T4LS151 uu3, (4¢)

16 74LS153 U69, U68, UGT, (15C, 4F, 1G)

17 74504 U46, (14H)

18 THLS157 US4, ULO4, U100, U102, ULOL, U103, UB6, UB2, UBS
ug9, UB3, (8D, 8, 8G. 8H, &J, 8K, TE, 6C, 5J, bl
2D)

19 TULS161 U110, U32, U109, U37, U38, U47, U36, U33, (7K, 6
6K, LA, 4B, 15K, 4G, 1B)

20 TULS164 U6 ( 1H )

21 THLS15Y g%, u78, U76, U7T7, UBOD, U79, (9F, 7C, 5B, 5D, &

22 “4LS175 Us1, (1iL)

23 74500 , (13E)

24 T4LS24Y U9, U91, UL07, U118, U1l7, Ullk, U115, U116, Uk

(141, 131, 12K, 9G, 84, 8B. 8E, 7D, 3A)
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TITLE: Line Drawer

DWG. NO.: 010025 Rev B

SHEET 2 OF 3

COMPONENT REFERENGE LIST

TTEM NO. DEVICE DESIGNATION LOCATTON
25 T4STY U49 (15H)
26 745138 U1, UT0, (9B, 2K)
27 74LS374 i3, U4, UL5, U6, UL7, UBY, U92, U22, U20, U1B
21, UL9, U122, U119, U120, U123, U124, UB7, U12
U88, (15A, 14A, 1uB, 13A, 13D, 13H, 13J, 124, 12
12C, 12D, 12E, 11A, 10A, 9A, 9C, 9D, 9E, 8C, UH)
28 7415393 U111, U108, (13K, 6J)
2 748157 U39, U4O, (58, 2A)
30 HM6116P-3 Ul, U3, U4, U2, (14c, 14D, 14E, 14G)
31 AM2G01CPC Ull1, UL0, UL2, (SE, 5G, SH)
32 330 OHMS RL, 2, 13 _
33 51 OHM DIP U146-148, (12F, 11H, 10C)
3 750 OHM R3
"36 748161 U35, U34, (1A, TA)
37 .01 MF C5-60
I 18PF c1
39 50PF c2
42 10. 00000 MRZ Y1
43 745175 ul8, (14K)
uy 825129 3339, U27-31, (3G, 2G, 3H, 3J, 3K, 6B, 3B, 3C,
45 1MS2620P-15 ik, U137, UI43, UL41, U135, UL42, U139, UL3,
U138, U125, UL29, UI30, U126, U127, U133, Ul2, -
U131, (12G, 12H, 11B, 11C, 11D, 11E, 11F, 11G,1
108, 10D, 10E, 10F, 10G, 10H, 103, 10K, 9H, 9J,
46 SY2148H-3 U98, U97, (TH, 7J)
u7 7ALS05 U149, (4K)
18 1K RU-12
49 NTMF c3, Cl
1 6.2.1




TITLE- Line Drawer

DWG. NO.: 010025 Rev B

- i —— pr—

SHEET 3 oF 3

COMPONENT:REFERENGE LIST

LTEM NO. DEVICE DESIGNATION LOCATION
50 SOCKET 40 PIN (5E, 5G, 5H)
51 SOCKET 24 PIN (14C, 14D, 1ME, 14G)
52 T4s02 U53, (15J)
53 SOCKET 16 PIN (3G, 2G, 3H, 3J, 3K, 6B, 3B, 3C, 3F, 2J)
54 390 PF C63,
55 010300 (HEADER ASSY-18 PIN) U145
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TITIE: Fill

oG, NO.: 010021 BRev D

SHEET Y oF 2

. 13

COMPONENE. ‘BEFERENEE LIST
TTEM NO. DEVICE DESIGNATION LOCATION

2 TLLST4 2M, 5M, 9M, 12M

3 748151 4L, 7L, 11L. 14L

8 T4LS161 iIéIK 3J, 3K, 6H, 6J, 6K, 8F, 10H, 10J, 10K, 13H, :

5 TULS24Y 1D, 3L, 6L, 10L, 13L

6 TULS3T4 2¢, 3E, 3F, up, sc, 6E, 6F, _ 7D, 9C, 1OE,
ig}g, 11D, 124, 12C, 13A, 13E, 13F, 144,

7 74300 3N, 6N, 10N, 13N

8 74385 op, 2F, 2H, 2J, 3P, 5D, SF, 5H, 5J, 6D, 9D, 9F,
9J, 10D, 12D, 12F, 12H, 12J, 13D

9 745139 2L, 5L, 9L, 12L, 6L

10 825129 (PROGRAMMED RQMS) op, 3P, LP, 5P, 6P, 7P, 9P, 10P, 11P, 12P, 13P,

‘11 SY2148K-3 4E-4K, TE-TK, 11E-11K, 14E-14K

12 T4LS174 oE, 2K, 2N, UN, SE, 5K, 5N, 7N, 9E, 9K, 9N, 1IN,
12E, ‘12K, 12N, 14N

. 1MF €1-10, C12-137, C139-151, C153-164

15 TuS2UY 7A, 13¢, 10C, 6C, 3C, 14B, 11B, 7B, UB, 13B, 10
68, 3B, 12B, 9B, 5B, 2B

19 74504 3M, 6M, 87, 8N, 10M, 13M

20 74502 4M, TM, 11M, 14M

21 1K, W + 5% R1-7, R10-16

23 U7MF, 35VDC Cl1l

25 560 OHM SIP RP1-12
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TITLE: Fill

IWG. NO.:_ 010021 Rev D

SHEET 2 OF 2

TTEM NO. DEVICE DESIGNATION LOCATION
28 FERRITE BEAD mo.
29 T4STh 8a, B
30 SOCKET 16 PIN 2P~7P, 9P-14P
31 745374 K, 7C, 11C, 14C
32 SOCKET 1o PIN 8E-4K,7E-7K, 11E-11K, 14E-14K

SOCKET 20 PIN 4p, 70, 11D, 14D

St
4
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U U (SESSYY Y/ IVIAAL " AND MAINTENANCE DATA
POWERI/MATE CO. 514 5 RIVER ST, HACKENSACK, NJ 0T001-8097 sy
{201) 440-3100 TWX: 710-900-5023 ETA D CASE
SPECIFICATIONS
INPUT: 105 10 125 VAG of 210 10 250 VAC at 47 to 83 Hz, Derata output current 10%for 50 Hz DUAL OUTPUT POWER MODELS
cperalion.
DC OUTPUT RATINGS: See Vollage/Currant Rating Chant. A “ph -
REGULATION: Line regulation Is raled at 0.05% for a 10% Input vollage changs and losd MODEL | QUTPUT“A" [SCHEM. JOUTPUT “B” [SCHEM. | “PARTS LIST
ragulation ks rated at 0.1% for a zero ta full load changs. FIG.¥ FIG.# |COLUMNS
OUTPUT RIPPLE: Better than 1 mV AMS: 3 mV peak 1o psak typical,
OVERLOAD PROTECTION: Self restoring curment limiting {foldback typa) Is standard, . - A A
OVERVOLTAGE PROTECTION: All 5Vol outpul modsis with a V sulfix sre provided with ETA-5DV 5V-6.0A 5 5V-6.0A 5 and
bulltin OVP as & slandard leature. The OVP circult Is preset at 8.2 =04 Volls.
TEMPERATURE COEFFICIENT: 20.005%/°C typlcal. +0.02%/°C maximum.
COOLING: Convection cooled. Moving alr Ia recommaendsd when mounting in a confined 15¥-2.8A
atea,
MOUNTING: The open frame mounts on any one of four surfaces. ETA-5150V 5V-6.0A 5 o § AandB
OUTPUT YOLTAGE ADJUSTMENT: The output of all Econo/Male Il power supplies may ba 12V-3.0A
adjusted by means of a potentiomeisr located on the printed clicult board. The potentio-
mater I3 labsled "EQ ADJ", During the adjustment procedurs, monitor the DC output voltags 12V.3.0A 12V-3.0A
by connecting a meter across the output terminals. ~ .
INPUT CONNECTIONS: When operating with 115 VAG Input, place a Jumper between: ETA-12/15D or 6 or 6 BandB
translormer srminals one (1) and two (2) and also between thres (3) and four (4). Then 15V-2.8A 15vV-2.8A
connect the AC primary leads o terminals ono {1y and l'our (dl as shown In Fig.1.
When operating with 230 VAC lnput, place a P 4 terminails
iwo (2) and threa (3) and connect the AC prlmuy lsads to terminals one (1) and four (4)
as showninFig. 2 X X .
SECONDARY TRANSFORMER CONNECTIONS: On cortaln modala i will be necessary 1o ETA-5240V 5v-6.0A 3 24V-2.9A 6 Aand C
connect the transformer secondary to the PC board before adj g the outp
Thia is accomplishad by soldemg the loose wire attached to the PC board tothe awmpdals
tap o ihe transiormer, *Relerence Parts List below for separate PGB components.
LOCAL SENSING: ECONO/MATE Ul power supplles are factory wired for local sansing.
Sensing terminals are located on the PG board. AjJumper connecting the DC  output and
sensing terminals provides local senaing as shown in Fig.3.
REMOTE SENSING: Ramote sensing is a standand fasture. To sensa the output voltage
diracily at the load, disconnect the jumpers between the DC output terminats and sensing
terminala. Connect ihe foad to the DC output terminals. Than wire the {+) and { =) senalng g ":cn y: w:‘ !:' z" ”:"n ;‘ 1;“ :5'
terminals respectively across the load as shown in Fig. 4. This permits senaing directly at - DESCRIPTION - DESCAFTION
the load, Y Fio pe " Y s ] CE223018 1 CAP. 22000 MFD, 15V R4 ACII4800 1 RES 348K OHMS, 4
1] CEGA2035 1 CAP. 6800 MFD, 35V RS RB227200 * 1 1 RES2.7K DHMS, AY
D o 2 ey M mnmm 1 Atooows v
(2 2 34 | 12 34 g:r 2;':‘;:3: . x;ﬁﬁ“ﬂ,}:" : RB262100 1 RES 620 OHAS, W
lf j" 34,7 CE625700 3 CAP. 220 MFD. SOV 87 REZ4NO0 § AES 420 OHMS, %W
[ CEO4TIS0 ¥ 1 1 [CAP 4.7 NFD, SV a7 MZ‘II}Z":: 1 g l:‘ﬂﬂs ‘A:'w
H - =3 CONM0200 1 1 1 CAP .00 MFD, 500V A7 RB212 1 12K OHMS,
Fig.1 Fig.2 CR1,2  DROOJODD 2 DNODE 1 AMP 200V A8 RFOSOG0O 1 RES D.05 OHi, 3W,
CR1-4  DRO3200D 4 4 DIODE 5 AMPS 100V :: wzoom 1 . g:;i::;:
CR), 4 DROBS0D0 2 DIODE MAT 51 RE0 y - st
+0 (RS, 6§ DRO0300D 2 2 MNODE1 ANP Q}W ] RB233200 1 1 1 RESI.IKOHMS, %¥
+5 CR? DRO39OOD 1 1 1  [(oDE 5 AMPS 100V Alo RCIBEE00 1 . RES 865 OHMS, /W
AL CRE D2211600 11 DIODE 1N47524 R10 RF220201 1 POT. 20 OHMS, 20%
-5 b ] D2231000 1t DIOOE INTS2A! A1l RC3$0200 1 RES 1X DHMS, 1AW,
o e 1 1t e M2 e 1 szosms
- NTCRT723 2
0 R o 0001300 1 XTOR ZM3055 R12 RC311500 1 RES 115K OHMS, ¥y
Fi9.3 rio-# G s 1 1 1 mae? M menon 1 s 10ac vow
02 0PO01300 1 1 1 XTom 2NM5S
Rl RF210100 1 RES 100 DHMS, IW, 5% R1§ RB218100 1 RES 150 OHMS, YW
QUTPUT CONNECTIONS ;
Paoslitive and negative oulpul terminals are marked and tocated on printed L1} REZINI0G 1 RES 220 OHMS, 2W, 10% R1§ :8222100 1 RES 220 OHMS, Ww
cireuit boards. Mo connection Is necessary for SI6 or 24-voil outputs. 12115 A2 Rcz1s100 1 RES 150 (HS, VaW, 10% “ paiors mmn Ei‘::
valt outputs have secondary leads which must be soldered 1o the approp- Rz hczaT100 ! RES 270 OHMS, AW, 10% " ‘zmlm‘ TRANSFORMER ETA-
riale transformer taps according to the output vollage required, as indic- Rz RF215200 1 RES 1.5K OHMS, 3w, 5% n T
aled in the lollowing tabe: A3 PR20201 POT. 2K DHUS, 20% LU e TRANSFORMER ETA-
R RC311500 T 1 RES 115K OHMS, VW, 1%
SERIES OUTPUT OUTPUT A OuUTPUTB
VOLTAGE TAP NO, TAP NO. :VOT’F;'CBI}el'mme "El?fual Output Power Models™ chart above for appropriate combination of
ETA-D 12V 8 9 0 PCB's for each ETA-D model.
15V 7 10 {SCHEMATICFIG.#6
No connection Is necessary for 54 or 24-volt cutputs.
L
e owb -
SCHEMATICFIG.#5 re —
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Ilﬂllﬂ.“lﬂl 514 S. River Street, Hackensack, NJ 07801

‘Phone: (201) 440-3100 TWX: (701) 990-5023

AND MAINTENANCE DATA
ES-G Serles

SPECIFICATIONS

AC Input: 85-10-132 or 170-10-264 VAC, at 47-440 Hz.
DC Oulpul:-Sqe voltage and current rating chart.
DC Output Adjustment: : 10 percent.

Regulation: Line, +0.1 percent, + 1mV within the specified AGC limits.
Load, +0.1 percent, + imV from no-load to full-load conditions.

Nolse and Rlpple. 50mVY peak-to-peak maximum, 20H2 to 20MHz
Efflciency: 70-10-80 percent

Transient Rosponl_e.ﬂecovery 10 1.0 percent in 300 microseconds
for a 50-10-100 percent load change.

Ramote or Local Sensing: A provision Is Included for improved

-overall regulation.

Overload and Short-Circult Protection: Solid-state short-circuit
protection is a standard featurs. An automatic current-limiting
circult limits the output current which provides protection for the
load and supply. Units cannot be damaged by prolonged short
circuits,

Overshoot: No voltage splkes on turn-on, turn-off, or during power
failure.

Logle Inhibit Function: A 4.5 to 5.5. VDC command signal, refer-
enced to the negative sense terminal, will inhibit the DC output. It
may be used for control, sequencing, or malntenance.

Enable Function (optlonal): A command signal less than 0.8 vbé
will turn supply off. A command signal greater than 2.5 VOC will
turn supply on,

Over-Voltage Protection: Bullt-in, fixed. ]
Energy-Storage Time: The outpul voltags will remain within the
regulation range for a minimum of 16 ms after the loss of AC power
{from nominal lina voltage).

Polarity: Positive, negative, or floating up to 300VDGC,

" 3oft Start: Provides input current limiting at turnon.

Parallel Operatlon: Units may be paralleled for Increased output
current, Consult the factory for the proper procedures.

Long-Term Stabillty: 0.1 percent for 8 hours after a 20 minute
warm up.

ES-G Series

MODEL VOLTAGE CURRENTY
ES-5G AVOLTS 30 AMPS
ES-12G 12 VOLTS 15 AMPS
ES-15G 15 VOLTS 12 AMPS
ES-243 24 YOLTS 8 AMPS
ES-28G 2VOLTS TAMPS
ES-MG 0 VOLTS 5 AMPS

+0Q0

+5

RL
-8
-0C
FiQ. 2

-

Ambient Operating Temperature: Continuous duty from 0 to +71°C,
full rating from O to +50°C. Derate linearly to 60 percent of full
rating at +71*C.

Storage Temperature: - 55°C to +85°C.

Quality Control: In accordance with MIL--45208.

OPEBATING INSTRUCTIONS

ACINPYT™

Normally, the“Gnit is shipped for 115 VAC input operation. if 230
VAC lnput lsdeslred cut ]umperw1 on PC board shown in Fig. 1.

SENSING TERMINALS

For local ‘aensmg the supply can be used as dellvered. For remote
sansing, connect'the load to the DC output terminals. Then wire
the (+) and (—) sensing terminals respectively across the load.
This permits sensing directly at the load. Sea Fig. 2.

VOLTAGE AND CURRENT ADJUSTMENTS

The voltage adjustment (VR2) Is a precision muiti-turn potentl-
omter which is accassible from the terminal end of the unit. The
current adjustment potentiometar Is factory set and no further ad-
justment is required.

COVERS
Covers for the ES unlts are included.

Power/Mate power suppllies are designed for convection cooling,
therefore, it's important not to impede the alr flow across or through
the power supply's case. impading the flow of alr through your
power supply may shorten its life. If there Is doubt about the con-
vection air flow through your Power/Mate supply’s heat generating
components, it's recommended that you use a small fan to Insure
satisfactory air flow.

CAUTION: High-voltage circuits present an electrical shock hazard.
Do not handle the unit while It is operating.

GHD AC AC =4

000 00-gr3

VOLTAGE
A?JUST
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