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INTRODUCTION

The Atari Advanced Yideo Entertainment System {Model 5200) Field Service Manual is a
reference guide for you, the service technician.

This Field Service Manual is organized in twelve sections:

THEORY OF QPERATION - Overview of how the Model 5200 works and what
its basic assemblies look like.

SILKSCREENS AND SCHEMATICS - Electrical drawings and layouts of all of
the Model 5200 printed circuit boards.

4-PORT 5200 TESTING - Review of Diagnostic Tests available for diagnosing
4-Port Model 5200 problems.

2-PORT 5200 TESTING - Review of Diagnostic Tests available for diagnosing
2-Port Model 5200 problems.

4-PORT 5200 DIAGNOSTIC FLOWCHART - Aids for troubleshooting the 4-
Port Model 5200.

2-PORT 5200 DIAGNOSTIC FLOWCHART - Aids for troubleshooting the 2-
Port Model 5200.

4-PORT 5200 SYMPTOM CHECKLIST - Failure information to assist the
experienced technician arrive at a rapid diagnosis of 4-Port Model 5200
problems.

2-PORT 5200 SYMPTOM CHECKLIST - Failure information to assist the
experienced technician arrive at a rapid diagnosis of 2-Port Model 5200
problems.

GAME CONTROLLERS - Overview of hand controller construction with
electrical schematics and recommended test and repair procedures.

TRAKBALL CONTROLLER - Overview of trakball construction with
electrical schematics and recommended test and repair procedures.

PARTS LIST - Detailed breakdown of all parts used in the 4-Port and 2-Port
models.

SERVICE BULLETINS - Section to be used to hold Field Change Orders,
Upgrade Bulletins and Tech Tips.

This manual is designed for use by both the experienced and inexperienced service
technician. The Diagnostic Flowcharts (Sections 4 and 4A) provide detailed procedures
for technicians not completely familiar with the 5200 models. The Symptom Checklists
(Sections 5 and 5A) provide a rapid reference for the more experienced technician.
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SECTION 1
THEORY OF OPERATION

Overview
The ATARI Advanced Video Entertainment System (Model 5200) is an advanced
microcomputer. It receives input from the game controllers, Read-Only-Memory
(ROM) cartridges and other peripherals, and displays this input on a T.V. screen. A
maximum of four players may play at one time.
The Model 5200 is composed of the console, switchbox and game controllers. The

following paragraphs provide a general discussion of each of these items and their
component parts. For a detailed discussion of the Game Controller see SECTION 6.

Model 5200 CONSOLE

The Model 5200 console is composed of an outer plastic case which houses the PC
board and its RF Shield. Figure 1-1 shows the console and its parts.

There are currently three different PC Boards being used in Model 5200 consoles.
Some models contain the original 4-port PC Board, number CA018087. Other consoles
contain a &-port universal PC Board, number CA020108. A third PC Board with only
two player ports, number CA021374, is also available. Unless otherwise specified, the
references in this manual pertain to the original 4-port PCB, number CA013087. The
specific differences of the 4-port universal PCB and the 2-port universal PCB are
called out below.

Four-Port Universal PCB differences:
External

The ATARI serial number on the bottom of the unit will have a + as its third
designator. For example:
CITE CODE DATE

ATa+2123
$

4-PORT

IGNATOQ|
Internal DESIGNATOR

1) The chip designators have been changed. All chips are designated A
instead of U.

2) Two 7415244 ICs (U4 and Ul 5) were removed from the PC Board.

3)  Two 74LS244 ICs (Ul4 and U28) were replaced with a 74L5125 (Al4) and a
74LS51 (AL)5).

4)  Provisional circuitry for future expansion has been added in order to
accommodate the VCSTM cartridge adaptor.

CX5200 Field Service Manual 1-1 Changed by
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Two-Port Universal PCB differences:

L)
2)
3)
4)

5)

Cartridge Socket Cpening

Player Parts

All of the 4-port universal board cifferences listed above are included on
the 2-port universal PCB.

Ports 3 and 4 and their associated d screte components have been removed.
ICs Al2 and Al3 have been remover.

The automatic switchbox has been replaced with a manual switchbox and
the RF cable has been replaced witl the standard RF cable.

The power adaptor plugs directly :nto the rear of the console instead of
plugging into the switchbox.

i Power Switch Cover
L.F. Shield

PC Board

Qoo - - -

Cabie Wrap Past

Figure 1-1. Model 5200 Console (4-PORT)

CX5200 Field Service Manual 1.2



Quter Case

The outer case consists of a bottom and a top plastic cover which are held together by
five Phillips-head screws.

At the rear of the bottom plastic cover (Figure 1-2) is:
a) an opening for access to the channel 2-3 switch
b) a removable door which allows access for future development.

In the base is a cable wrap post for RF cable storage.

\ ) S— 7 \d /

/ /

Channel 2-3 Future Development Access

Figure 1-2. Channe! 2-3 Switch and
Future Development Access

The top plastic cover provides:

1) openings at the front for the four player ports
2)  the power switch cover

3)  the power ON/OFF switch

4) a storage area at the rear for two game controllers. The hinged cover for
this area comes off as a separate piece when the top cover is disassembled.

RF Shield

An aluminum shield covers the PC Board and prevents the PC Board from generating
interference on the T.V. screen.

CX5200 Field Service Manual 1-3 Changed by
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PC Board

The console you are servicing may contair. either the original PC Board Number

CAO018087 or the newer PC Boards Numbers CA020108 or CA021374. See Page 1-1 of
this manual for an explanation of the three bo:rd's differences.

The PC Board consists of:

. 28 Integrated Circuit Chips on PC Board Number CA013087; 26 Integrated

Circuit Chips on PC Board Number CAQ020108; 24 Integrated Circuit Chips

on PC Board Number CA021374.

(] a cartridge socket
° an RF module
. various discrete components

The major chips on the PC Board are:

Microprocessor Chip - MPU

The microprocessor (MPU) is the brain of the 5200. It makes the major decisions
based on information from the ROM cariridge and the Random Access Memory.

Figure 1-3 shows the pin assignments for the MPU.

vss
RDY
i
ji:14)
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Ml
YNC
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Figure 1-3. MPU Pin Assignments
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Alphanumeric Televison Interface Controller {ANTIC)

The primary function of the Alphanumeric Television Interface Controller (ANTIC)
chip is to get data from memory, independent of the processor, for display on the
video screen.

Figure 1-4 shows the pin assignments for the ANTIC.

GROUND VAN L . 40 D4 Data Bus
GTIA DATA ANg 2 39 D5 Data Bus
GTIA DATA ANl 3 33 Dé Data Bus
Light Pen LB 4 37 D7 DataBus
GTIA DATA AN2 5 36 RES Reset

Not Connected RNMIL 6 35 FPhg Fast Phase 0 Clock
Interrupt Qutput NM1 7 34 Phf Phase 0 Clock
Refresh REF 2 a3 D3 Data Bus
HALT HALT 9 32 D2 Data Bus
Address Bus A3 1o ANTIC 31 D1 Data Bus
Address Bus A2 11 30 Dd Data Bus
Address Bus Al 12 29 Ph2 Phase 2 Clock
Address Bus Ad 13 23 Ab Address Bus
Read/Write R/W 14 27 A5 Address Bus
Ready RDY 15 26 Ab Address Bus
Address Bus AlQ 16 25 A7 Address Bus
Address Bus AlZ 17 24 A3 Address Bus
Address Bus All , 18 23 A9 Address Bus
Address Bus Als 19 22 All  Address Bus
Address Bus AlLS5 20 21 vee 5V Power

Figure 1-4. ANTIC Pin Assignments
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Graphic Television Interface Adaptor (GTIA)

The Graphic Televison Interface Adaptor (GTIA) chip retrieves graphics data from

memory via the ANTIC DMA process.

registers. Figure 1-5 shows the pin assignments for the GTIA.

Address Bus
Address Bus
Ground

Data Bus

Data Bus

Data Bus

Data Bus

Trigger O

Trigger 1

Trigger 2

Trigger 3

Port Seolect
Port Select
+CAV Control
Not Used

Not Connected
Color Delay
Alphanum. Data 0
Alphanum. Data 1
Alphanum. Data 2

D00 O o N e

40 A2

39 A3

33 Al

37 D4

36 D5

35 Dé
GTIA 3 D7

33 R/W

32 TSI

31 LUM o

30 a2

2% Fgo

28 QsCc

27 VCC

26  HALT

25 - CSYNC

24 LUM 3

23 LUM 2 -

22 LUM 1

21 cCoL

Figure 1-5. GTIA Pin Assignments

POT Keyhoard Integrated Circuit {POKEY)

This data is routed to the GTIA graphics

Address Bus
Address Bus
Address Bus

Data Bus

Data Bus

Data Bus

Data Bus
Read/Write

Chip Select 1
Luminance o Qutput
Phase 2 Input
Clock Qut
Oscillator Input
Power

HALT

Output Sync
Luminance 3 Qutput
Luminance 2 Qutput
Luminance 1 Cutput
Color

The Pot Keyboard Integrated Circuit (POKEY) chip provides the interface between the
It also contains four semi-independent audio

game ports and the microprocessor.
channels, each with its own frequency, noise, and volume control.
the pin assignments of the POKEY.,

CX5200 Field Service Manual
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Ground

Data Bus

Data Bus

Data Bus

Data Bus

Data Bus
Phase 2 Clock
Pot Scan

Pot Scan

Pot Scan

Pot Scan

Pot Scan

Pat Scan

Pot Scan

Pat Scan
Soitfire

5 V Power
Not Connected
Keyboard Scan
Keyboard Scan

vSS l 13 40 D2
D3 2 39 DI

D4 3 33 DO

D5 4 37  AUDIO
D6 5 36 AQ

D7 6 35 Al

g2 7 3 A2

P6 3 33 A3

p7 9 32 R/W
Py 10 POKEY |31  CSl

P5 11 30 C30

P2 12 29 RQ

P3 13 28  SQD
PO 14 27 QCLK
Pl L5 26  BCLK
RKRZ 16 25 KRl
vece 17 26 SID

K3 18 23 KO

K3 19 22 KL

K3 20 2l K2

Figure 1-6. POKEY Pin Assignments

SWITCHBOX

Data Bus

Data Bus

Data Bus

Audio Cut

Address Bus
Address Bus
Address Bus
Address Bus
Read/Write Control
Chip Select

Chip Select
Interrupt Request
Serial Output Cata
Serial Cutput Clock
Bidirectional Clock
Eayboard Read
Serial Input Data
Not Connected
Keyboard Scan
Keyboard Scan

A switchbox is connected and mounted to the back of the television set. The
switchbox that is used with the 4-Port Models is different from other switchboxes
manufactured by Atari and from the 2-Port Model 5200. These differences include:

1)

power for the Model 5200 supplied through the switchbox

2)  two Select Switch functions. The two functions are:
NORMAL - Allows the Model 5200 to automatically switch between the
television and the game when the Model 5200 ON/OFF switch is pressed.
STANDBY - Enables television viewing while the Model 5200 is turned on.
CX5200 Field Service Manual 1-7 Changed by
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GAME CONTROLLER

The game controller supplied with the Model 5200 is composed of an analog joystick, a

12-key Keypad, two separate Fire Buttons on each side, and three Select Buttons. The
game controller is discussed in detail in Section 6.

SUMMARY

The Model 5200 is an advanced microcomputer which receives input from the Game
Controllers, Read-Only-Memory (ROM) cartridges, and other periphcrals. The console
PC Board is housed within an outer case and contains four major ch:ps which allow for
interaction between the game and the player. They are: the Microprocessor (MPU),
the Alphanumeric Television Interface Contioller (ANTIC), the (iraphic Television
Interface Adaptor (GTIA), and the POT Keyboard Integrated Circuit "POKEY).

The console, switchbox, and Game Controllers make up the Model 3200 System which
is addressed in the remainder of this manual.

CX5200 Field Service Manual 1-8



SECTION 2
SILKSCREENS AND SCHEMATICS

On the following pages are representative silkscreens and schematics for the Meodel
5200. Minor variations in design may be encountered depending on the production date

of the unit, but these schematics provide all details required for an in-depth
understanding of all Model 5200 units.

CX5200 Field Service Manual 2-1



Make pen and ink corrections to schematics on pages 2-4 and 2-4B as directed below.

Page 2-4
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2-2

Remove connector line
shown as dotted line.

Page 2-4B

Add SF3 between
+CAV and +5V on
Port 4.

Page 2-4B
Change U298 to U29B.

Page 2-4B
Add capacitor
symbol on Cl4,



ChY
IN91

n
I3

vCeo
D7

Ald

A2
A1l
AB
AT

23
H
20
9
18
i
16

o}
D5

D4

D3
[n3

&3]

= [rojes] e [ ]| e

Do

A1l

arzfaa

PR EE]

A0 }23

Ag el

asf2

Vs

CARTRIDGE SOCKET
J1

SHIELD
GND

asdl?
a1

LA B CDE

GH 1 J KL
CONTINUED ON PAGE 2

MN

RSESTUVWXY2Z




é AS
47K
<
> R6
P 47K
NG
b I Is
o= - =
E]
17 l; g I z ANoj2
t ¥ x ANTE
= ANTIC U3 anzls
5r 2 5 B o OFBO -
232322 E2ITex3 8z HE8305608
EE e EE e B E N e R EE R E R
Q& [2|=1E
- IREE
P
=z -58
Hai
21 a0 R27
30
02 c1
33.; o7 safisd 47K
o5 27 1
K3 oH vCC
37
04
o3 DEL - DEL
-g D2 GTiA osc p28 osc
D1 Us 16
’ 4 (@)cs¥ne
i : (3Lumo
= e na {ayLum
: 90 " A 3 (15} Lumz
1 Tide UEE
UPTG EN  5i3s (ie)Lim3
: L5G ¥3i ¥z ¥1_vo st coL
A5 Ald 9T1U? HT‘E yss
U 3
13 2 NG é 5a
1
€ usa
L5139 C1z4
001 Hvce
Blyvce
1 18] oy
171 at4
Hoan
2N 57
2‘2 A8
AS e
23] na
%‘AB
3
A2
268 A1
27] ag
5] el
) RES T
1 WE
Cs0
Do
29 54
o2
3? 03
ba
KT ot
3 Jo
) i EF] 4
. e P 12 “58 B pata ouT
1 47K ax 12 pata N
4 1 5 3 crack i
. U270 CLOCK OUT
L e R N P O A Y I I R e D 2B 2" slamslslzlsl 8 s M_‘.JMEEEL & AUDIO 1N
= - ‘ = = 5
¥R ER IR 8 15 o888 \% 55838888 s z
soppEE
05 ROM US POKEY U7 S = -
BCLK
T 1 1 foytene g | OCLKIEL
FE8R S IgiRRIeE
B3 ol Bl N B F= A BE
fa] o] [a) 1] favl g AUD'D'N
a8 NG
X 4]
G9F
K3rsF
(Go)FFsa
Ge)kisa
KA1/sE
26) py
25 Ps
24 ps 3'3 AUDIO IN
!
A B
Aj SIGNAL #
B.) SIGNAL NAME
ATARI 85200 Buper Game 5200 Motherboard Schematic (A)

24 Figure 3-3A



e

- |
52 SO @

e, -

-C >
Cies

:l Les =
5 ge B fLdEs k il
ven g

T ED B

d e l! e

R99

zlE][]

- a0

PORT1 PORT2

ATARI 52300 SUPER GAME

|

[ ¢

] ]§ 2 ]% ] DBE
I’
[ ﬁ |

—
2}
u1

i
g2
£

gﬂﬁjmﬂmu il

5200 Motherboard Silkscree T
2-3 Figure 2-1



R2
Rl
(ICRL)

re  {mes}

ce RE3

ciez {ree }
c3 4

R29
R

o
rs
wn

T
=
172 ]
ol
= o ~
s| [l el 1=
T

b
uie - ns
1108 10013

n@
"“H
hil _

|
[

[ ISR - e

s §iecBEE

il HEHE

_,{

T e CCCEPND X

0RTS

&

Eﬂﬂ

Pﬂ
5

|

ooo‘d

g g ESOOE




Cav
o C11~13

COL 5TB0

COL STB1_J

COL 5TBZ __J

[ = o [ea

COLSTR3__|
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SECTION 3
4-PORT MODEL 5200 TESTING

EQUIPMENT REQUIREMENTS

You require six basic pieces of equipment in order to analyze failures in the Model
5200. These items include:

15 MHz oscilloscope

Diagnostic Cartridge (version 1.1}

Model 5200 Port Board (Loop Back Board)
CX5200 Field Service Manual

color T.V. set (properly adjusted)
voltmeter

TESTING WITH THE DIAGNQOSTIC CARTRIDGE (VERSION 1.1)

All tests are reviewed in this section. If applicable, a Flowchart Entry Point is
given, If a failure occurs, go to the flowchart indicated and continue
troubleshooting.

OVERVIEW OF TESTS

The Diagnostic Cartridge (Version 1.1) contains a variety of test routines to assist
you in identifying the source of problems in the Model 5200. The test cartridge is
used in conjunction with the equipment listed at the beginning of this section. The
tests available in the cartridge are:

Color Bar

Gray Bar

Any Video
Pokey Adjust
RAM

Verify OS ROM
Port

Tone

INITIALIZATION

To prepare the Model 5200 for testing, perform the following steps in the order
given:

e Connect the switchbox to the VHF terminal(s) on the back of the T.V. Set.

e Plug the power adaptor into the opening on the switchbox marked Power.

e Plug the RF cable from the console into the opening on the switchbox
marked Game. Be sure the select switch on the switchbox is set to the
NORMAL position.

e Plug the Model 5200 Port Board into the player ports.

e Insert the Diagnostic Cartridge (Version 1.1)

e Turn on the T.V. Set and the Model 5200.

CX5200 Field Service Manual 3-1 Changed by
ECN #0036
6/21/33



The Model 5200 tests are run using the Port Board (Loop Back Board} which

automatically cycles tnrough all of the tests. If a test fails: turn the unit off, remove
the Port Board, plug & game controller into Port 1, and turn the unit back on. You can
select any of the tests manually by pressing the proper key followed by the start key.

NOTE: The Diaynostic Cartridge will cycle automatically only if the Port Board
is inserted befor: the unit is turned on.

Press the * or # key followed by the .tart key to print this menu on the screen.

1=Any Yideo 7=Ram Test
2=Color Bars 8=Verify OS ROM
3=Gray Bars 9=Display Options
4=Port Test 0=Examine

5=Pokey Adjust
6=Tone Test

Options 9 and 0 are nct used at this time.
The following pages show the tests as they appear with the Port Board plugged in.

If a test fails, go to the Flowchart Entry Point indicated for that test and begin
troubleshooting.

CX5200 Field Service Manual

sl
r



POWER-UP SCREEN

The Power-up screen appears in a few seconds. It displays information about the inner
workings of the unit. This screen shows:

. The type of TIA in the unit. NTSC appears if the GTIA is the proper one
for that unit. If PAL appears, replace with a GTIA from your kit.
) The rev of ROM in the unit. (Not important at this time.)
After the initial power-up, this screen does not automatically appear again.
One of the following indicates a failure.
° Solid Colored (Black) Screen or Vertically Lined Screen

. Snowy Screen
° WARPED - Ragged Picture

Solid Colored (Black) Screen or Vertically Lined Screen

If a solid colored (Black) or vertically lined screen appears, the unit is suffering a
catastrophic failure. This means that the unit is not functioning well enough to even
put up a simple display.

Diagnostic Flowchart Entry Point: ‘é’g. 4-2.
Snowy Screen

If, when turned on the unit displays no modulation on the screen, the failure is
probably in the power circuitry. However, first check the following:

o Check that the select switch on the switchbox is set to the NORMAL
position.

e Check the power adaptor using a standard voltmeter.

Diagnostic Flowchart Entry Point: Pg. 4-9.

CX5200 Field Service Manual 3.3



Warped - Ragged Picture

In this failure, the power-up screen appears bent to one side with a ragged edge. The
picture may roll or slide down and to the left of the screen. This means that the sync.
signal broadcast by the GTIA is probably not functioning. Another possible cause is
that the unit is not set on the same channel as the T.V. set. Check this before going to
the flowcharts.

Diagnostic Flowchart Entry Point: Pg. 4-13.

COLOR BAR TEST

e Purpose: To test the GTIA chip and associated color circuitry for correct
operation.

e Format: A screen of horizontal color bars displays (see Figure 3-1). . The
screen should be steady and unchanging. A gray or blue horizontal
reference line runs across the screen about three bars from its bottom.
This reference line is thinner than the bars around it. R3 should be
adjusted so the bars immediately above and below the reference line are
within one shade of each other. Proper operation of the unit is indicated
by being able to make this adjustment and by consistent color within the
entire span of each bar on the screen. Minor glitches on the edges of the
color bars are acceptable. Leave this test on for at least ten seconds in
order to catch any intermittent problems, such as a bar momentarily
changing colors or blanking out.

CX5200 Field Service Manual 3-4



NOTE: This figure is a black and white representation of a color television screen.

SAME COLOR
REFERENCE BAR

Figure 3-1 Color Bars Screen

Diagnostic Flowchart Entry Point: Pg. 4-14.

GRAY BAR TEST

e Purpose: To test the function of the luminescence lines (LMO , LM, LM2)
from the GTIA chip.

e Format: Eight horizontal gray bars are displayed, going from black at the
top to white at the bottom in even steps (see Figure 3-2). The screen
should be steady and unchanging. These lines may have minor glitches on
their edges. A thin white line always appears just over the top (black)
bar. No color should appear anywhere on the screen. The areas above the
top (black) bar and below the bottom (white) bar are of no importance to
the test. This test should be left on for at least ten seconds to ensure
that there is no "flashing” of any color or shifting of the gray bars.

CX5200 Field Service Manual 3-5



Figure 3-2. Gray Bar Screen

Diagnostic Flowchart Entry Point: Pg. 4-16.

ANYVIDEO SCREEN

e Purpose: To test the video generation of the GTIA and ANTIC chips.

e Format: The screen should have a black background with eight vertical
bars. Half of the vertical bars should be narrow, and the other half much
wider. A horizontal bar should appear across the top of the screen. From
left to right, the shade of color on the horizontal bar should change. On
the right of the bar, two Vs should be displayed, right side up.

CX5200 Field Service Manual 3-6



NOTE: Figure 3-3 is a black and white representation of a colored screen.

Figure 3-3. Any Video Test Screen

If the Any Video test  fails, swapout U3, U5,

POKEY ADJUST

. Purpose: To check the value of the pot line for the controller ports.

. Format: Adjust R132 to make the value in Port I, HOR position read 112
+ L. All other values should read between 100 and 124.

CX5200 Field Service Manual 3.7



NOTE: Figure 3-4 shows a sample Pokey Adjust screen. The values on your screen
may differ from those shown in Figure 3-4.

HOR VERT KB

1 112 107 9
2 110 115 [
3 110 118 @
4 110 110 9

Figure 3-4. Pokey Adjust Screen.

Diagnostic Flowchart Entry Point: (Refer to Table 3-1, Diagnostic Error Codes).

ERROR SUMMARY

Errors during the RAM, PORT, and verify OS ROM Test are displayed on the matrix
shown in Figure 3-5.

ERROR SUMMARY

01 08
A A

OOOO -"‘ e Number of Test

b

Failure Code Number of failures
(Max. 99)

Figure 3-5. Error Summary.

Table 3-1 shows the defective component and/or the flowchart entry point which
corresponds to the Failure Code number on the Error Summary.
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Failure Code

N FEWN O

[v.]

10
11

12

13
14
15

16

17
13
19

20

22

23
24
25
26
27
23
29

30

Table 3-1

Diagnostic Error Codes

Failure

RAM - Chip 1 - U25
RAM - Chip 2 - U24
RAM - Chip 3 - U23
RAM - Chip 4 - U22
RAM - Chip 5 - U2l
RAM - Chip 6 - U20
RAM - Chip 7 - U19
RAM - Chip 8 - U183

Port | - Data - Keybeoard

Port 2 - Data - Keyboard
Port 3 - Data - Keyboard
Port 4 - Data - Keyboard

Trigger 0

Trigger 1
Trigger 2
Trigger 3

Soft Fire 0

Soft Fire |
Soft Fire 2
Soft Fire 3

Serial Port O
Serial Port |

Pot Line G

Pot Line |
Pot Line 2
Pot Line 3
Pot Line &
Pot Line 5
Pot Line 6
Pot Line 7

O.5. ROM - U8

CX5200 Field Service Manual 3-9

Reference Page #

RAM Test, Pg. 3-10

Keyboard Troubleshooting
Pg. 4-21
n

1]
Trigger Line Trouble-
shooting, Pg. 4-19

113

Softfire Troubleshooting
Pg. 4-20
"

"
LL]

Not Used
Not Used

Pot Line Troubleshooting
Pgs. 4-17, 4-18

Verify OS ROM, Pg. 3-10



RAM TEST
'Y Purpose: To test the 16K RAM chips for proper functioning.

. Format: This test takes approximately 10 seconds during which the screen
is solid black. At the end of this time period, if the test has failed, a
Failure Code number appears on the screen to signify which chip is
defective. Swap out the chip corresponding to the Diagnostic Error Code
(Table 3-1). If this does not solve the problem, swapout the chips UlJ5,
Ulé, Ul7, and U28 for PCB #CA018087. For PCB #CA020108, swapout
Al4, Al5, Al6 and Al7.

No Diagnostic Flowchart Entry Point

VERIFY OS ROM

. Purpose: To test the OS ROM (U8) for proper functioning.
) Format: If error code 30 appears on the Error Summary (Figure 3-5) the
OS ROM chip is defective. Replace the defective chip and restart the test.

No Diagnostic Flowchart Entry Point

PORT TEST

. Purpose: This test checks the functions of the POKEY, GTIA and
associated PORT circuitry.

° Format: The test is done internally with failures appearing on the Error
Summary (Figure 3-5).

Diagnostic Flowchart Entry Point: (Refer to Table 3-1, Diagnostic Error Codes).

TONE TEST
. Purpose: To check the audio generation section of the POKEY (U7).

. Format: The screen prints at the bottom which register is being tested
(Register 4,3,2,1). A series of eight tones will sound on each register. The
first two tones may be inaudible but you can hear the speaker click.

Diagnostic Flowchart Entry Point: Pg. 4-27.
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SECTION 3A

2-PORT MODEL 5200 TESTING
EQUIPMENT REQUIREMENTS

You require seven basic pieces of equipment in order to analyze failures in the Model
5200 2-port. These items include:

15 MHz oscilloscope

Diagnostic Cartridge (version 1.1)
5200 Port Board (Loop Back Board)
CX5200 Field Service Manual
Coler T.V. set (properly adjusted)
Volt-ochmmeter

Known-good 5200 controller

TESTING WITH THE DIAGNOSTIC CARTRIDGE (VERSION 1.1)

All of the tests are reviewed in this section. 1If a test fallure occurs, enter the
diagnostic flowchart where indicated and continue troubleshooting.

OVERVIEW OF TESTS

The Diagnostic Cartridge (Version 1.1} contains a variety of test routines to assist you
in identifying the source of problems in the 5200. The test cartridge is used in
conjunction with the equipment listed at the beginning of this section. The tests
available in the cartridge are:

Color Bar

Gray Bar

Any Yideo
Verify OS ROM
Tone

RAM

Pokey Adjust

INITIALIZATION

To prepare the 5200 for testing, perform the following steps in the order given:

. Connect the switchbox to the VHF terminal(s) on the back of the T.V. set.
. Plug the power adaptor into the console.

) Plug the RF cable from the console into the opening on the switchbox
marked GAME. Be sure the select switch on the switchbox is set to the
GAME/COMPUTER position.

CX5200 Field Service Manual 3A-1 Changed by
ECN #0036
6/21/83



. Plug a game controller into pory | ¢f the 5200.
. Insert the Diagnostic Cartridge (Version 1.1).
. Turn on thz T.V. (Select Channe! 2 or 3) and the 5200.

Press the * or # key f>llowed by the start key o display this menu on the screen.

1=Any Video 7=Ram Test
2=Color Bars 8=Verify OS ROM

3=Gray Bars 9=Display Options
4=Port Test 0-Examine
5=Pokey Adjust

6=Tone Test

Test #4 and 0 are not used.

To run the tests press the proper numerical key on the 5200 controller and then press
START. To escape a test {(except #5), press any key. To escape #5, POKEY ADJUST,
press the bottom fire button.

The following pages show the tests as they appear with the Port Board plugged in.

If a test indicates a failure, go to the Flowchart Entry Point indicated for that test

and begin troubleshooting.

POWER-UP SCREEN

The power-up screen displays information about the internal status of the unit. It
shows:

. The type of TIA in the unit. If the GTIA is the proper one for the unit,
NTSC appears. If PAL appears, replace the GTIA with ore from your kit.

. The revision level of the KOM in the unit. (Not important at this time.)
If at power-up this screen does not appear, one of the following screcns appears:

. Solid Colored (Black) Screen or Vertically Lined Screen

. Snowy Screen

® Warped - Ragged Picture

Proceed to the description of that failure which follows.

CX5200 Field Service Manual IA-2



Solid Colored {Black) Screen or Vertically Lined Screen

If a solid colored (Black) or vertically lined screen appears, the unit is suffering a
catastrophic failure. This means that the unit is not functioning well enough to even
return a simple display.

Diagnostic Flowchart Entry Point: Pg. 4A-2.

Snowy Screen

If the screen displays no modulation, the failu = is probably in the power circuitry.
However, first do the following:

e Check that the Select Switch on the switchbox is set to the
GAME/COMPUTER position.

e Check that the T.V. is set to Chann.. 2 or 3.

e Check the power adaptor using a st. dard voltmeter.
Diagnostic Flowchart Entry Point: Pg. 4A-10.
Warped - Ragged Picture

In this failure, the power-up screen appears bern to one side with a ragged edge. The
picture may roll or slide down and to the left of ne screen. This means that the sync.
signal broadcast by the GTIA is probably not i :nctioning. Another possible cause is
that the unit is not set on the same channel as tt. : T.V. set. Check this before going to
the flowchart.

Flowchart Entry Point: Pg. 4A-13,

If the unit will not select a test when using a  nown-good controller, proceed to the
Diagnostic Flowchart.

Diagnostic Flowchart Entry Point: Pg. 4A-13.

CX5200 Field Service Manual 3A-3 Changed by
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COLOR BAR TEST

e Purpose: To test the GTIA chip and associated color circuitry for correct
operation.

e Procedure: Press key 2 followed by START.

e Format: A screen of horizontal color bars displays (see Figure 3A-1). The
screen should be steady and unchanging. A gray or blue horizontal
reference line runs across the screen two bars from the bottom of the
screen. This reference line is thinner than the bars around it. R3 should
be adjusted so the bars immediately above and below the reference line
are within one shade of each other. Proper operation of the unit is
indicated by being able to make this adjustment and by consistent color
within the entire span of each bar on the screen. Minor glitches on the
edges of the color bars are acceptable. Leave this test on for at least ten
seconds in order to catch any intermittent problems, such as a bar
momentarily changing colors or blanking out.

Diagnostic Flowchart Entry Point: Pg. 4A-14.

NOTE: This figure is a black and white representation of a color television screen.

EFERENCE BAR SAME COLOR
R

Figure 3A-1. Color Bars Screen
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GRAY BAR TEST

e Purpose: To test the functioning of the luminescence lines (LM1, LM2,
LM3) from the GTIA chip.

o Procedure: Press key 3 followed by START.

e Format: Eight horizontal gray bars are displayed, going from black at the
top to white at the bottom in even steps (see Figure 3A-2). The screen
should be steady and unchanging. These lines may have minor glitches on
their edges. A thin white line always appears just over the top (black)
bar. No color should appear anywhere on the screen. The areas above the
top (black) bar and below the bottom (white) bar are of no importance to
the test. This test should be left on for at least ten seconds to ensure
that there is no flashing of any color or shifting of the gray bars.

Diagnostic Flowchart Entry Point: Pg. 4A-16.

Figure 3A-2. Gray Bar Screen

CX5200 Field Service Manual 3A-5 Changed by
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ANY VIDEO SCREEN

e Purpose: To test the video generation of the GTIA and ANTIC chips.
e Procedure: Press key | followed by START.

e Format: The screen should have a black background with eight vertical
bars. Half of the vertical bars should be narrow and the other half much
wider. A horizontal bar should appear across the top of the screen. From
left to right the shade of color on the horizontal bar should change. On
the right of the bar two V's should be displayed, right side up.

If the Any Video tests fails, swapout A3 and A5, and restart the test.

NOTE: Figure 3-3 is a black and white representation of a colored screen.

l

ARl Y

i
4

d

=

i

Figure 3A-3, Any Video Test Screen
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VERIFY OS ROM

Purpose: To test the OS ROM (A8) for proper functioning.
Procedure: Press key 8 followed by START.

Format: I[f error code 30 appears on the Error Summary (Figure 3-1, pg.
3-8) the OS ROM chip is defective. Replace the defective chip and
restart the test.

No Flowchart Entry Point.

TONE TEST

Purpose: To check the audio generation section of the POKEY (A7).
Procedure: Press key 6 followed by START.

Format: The screen prints at the bottom: Register (1 to 4) ? Press key
{ followed by START. A series of eight tones sounds on each register.
The first two tones may be inaudible but you can hear the speaker click.
Repeat for registers 2,3,4.

Diagnostic Flowchart Entry Point: Pg. 4A-17,

CX5200 Field Service Manual 3A-7 Changed by
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POKEY (PORT) TEST

e Purpose: To determine any port line failures and confirm the correct
operation of the POKEY chip.

e Procedure: Press key 5 followed by START.
e Format: When you press the key: listed in the first column below, the
numbers and letters in the second column should appear on the screen in

the KB column:

KEY itB Readings

1 1

2 2

3 3 NO'". E: When using the 1.1 Diagnostic

4 4 Car ridge to test the 2-PORT 5200, the

5 b) KB leadings may appear to the right of
6 6 any >f the four ports listed on the screen,
7 7 besi ies the port you are testing. They

3 8 mus., however, appear to the right of the
9 9 port you are testing for the test to be

i# D vali..

0 0

* E

START A

PAUSE B

RESET C

If the keys do not register correctly whin pressed, proceed to KEYBOARD
TROUBLESHOOTING, page 4A-22,

Press the bottom fire button. The PC KEY ADJUST screen should disappear.
If it doesn't proceed to page 3A-9.

Press key 5 followed by START, agaii. bringing the POKEY ADJUST pattern
to the screen. Unplug the controller from Port | and insert it into Port 2.
Repeat Step 2.

RAM TEST

Initiaiization for RAM Test

Purpose: To set the 5200 up for a lo.p test to fully check the RAM (Al8-
A25).

Procedure: Press key § followed by ST ART.

Then press key 2 followed 1.y START.

Again press key 2 followed >y START.
DISPLAY ERRORS CONTINUQUS TLST appears in the green band on the
screen.

RAM Test Procedure

Purpose: To test the functioning of th: 16K RAM chips.

Procedure: Press key 7 followed by START.

CX5200 Field Service Manual 3A-8



e Format: Each test lasts approximately ten seconds. The screen illustrated below
appears. If an error is listed on the screen, refer to Table 3-1, page 3-9, to
determine which chip has failed.

ERROR SUMMARY

01 08
f

0000" — Number of Test

2 ll )

Failure Code Number of failures
{Max. 99)

Figure 3A-4. RAM Test Screen
POKEY ADJUST TEST

e Purpose: To test the +CAYV circuit output to the controller for proper pot
functioning.

e Procedure: 1. Remove the PCB assembly from its plastic housing.
2. Turn on the unit and press key 5 followed by START,

3. Plug in the loop back board (note that connectors 2 and 3 will
not plug into anything).

4. Adjust R132 to make the value in Port 1, HOR position 112 +1.
The values on 1 VERT, &4 HOR and 4 VER should read between
100 and 124, as illustrated below in Figure 3A-5. (Ports 2 and 3
have no bearing on the test for the 2-port 5200.)

HOR VERT KB
1 110 107 @
2 110 115 ]
3 110 118 ]
4 110 110 @

Figure 3A-5. POKEY ADJUST Test Screen
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ECN #0036
6/21/83



If the unit cannot be adjusted or if values are out of range, proceed to the Flowchart
Entry Point: Pg. 4A-70.

POKEY SOFTFIRE T:=S5T

Connect the oscilloscope to pin 16 of A7 (lv/division;10ms/div.).
Insert the controller into port 1.

Press key 5 followed by START.

Press the tcp fire button (softfire).

A 5v p-p syuare wave signal should appear. If it does not, proceed to the
SOFTFIRE "ROUBLESHOOTING FLOWCHART, page 4A-19,

Unplug the controller from port 1 and plug it into port 2.

Repeat the fourth and fifth steps for port 2.
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SECTION &
4-PORT 5200 DIAGNOSTIC FLOWCHART

The Diagnostic Flowchart is intended to be easy to use and the primary aid when
troubleshooting the 4-Port 5200. Follow the prompts in the order presented. When
a question is asked, follow the line from the box that best applies to your unit's
condition. When that line terminates with a letter inside a circle, locate the letter
on a different page and continue the diagnosis. The flowchart leaves nothing to
chance; it tells you when to perform a specific test and when to replace
components.

SWAPOUT PROCEDURE

At many places in the diagnostic flowchart, a box tells you to "swapout" a
component, a chip, or a number of chips in a particular order. The "swapout"
instruction means that you should replace the indicated components (one at a time)
with known-good components of the same type. The unit should then be tested
with the new, known-good component(s) in place to see whether the swapout solved -
the problem being checked. If the swapout did not fix the problem, leave the new
chip in and swapout the next. Repeat this procedure for the rest of the
components. Once the unit functions properly, reinstall the original IC's one by one
to determine which are actually defective.

REPLACE IN ORDER

The "replace in order" instruction means that you should replace the components
indicated in the order listed until the result called out in the previous block is
obtained.

F - Some lines terminate with an F inside a circle. When this occurs, return to the
beginning of the test sequence on page 3-1.

N - Some lines terminate with an N inside a circle. When this occurs, call your
Atari Repair Hotline,

Inside California
(800) 672-1466

QOutside California
(R00) 538-1535
(800) 538-1536

CX5200 Field Service Manual 4-1 Changed by
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Black Screen Troubleshooting

| =S

—
Is there +5V on the No
Pg. 4-6 “output of VR1?
Yes
Yes Pg. 4t
Yes Is there a 1.78975
s thelre 351'78237;%;1?, MHz signal on Pin 30
signal on Pin ? 2f US?
SO
No
No
.
Is there a 3.5795 MHz No
o signal on Pin 28 of U5?
Yes
Pg.4-3
Swapout No { Is there a 3.57950 MHz
;)) ldg signal on Pin 29 of UJ57?
Yes
Open between U5 ] No | Is there a 3.57950 MHz
Pin 29 & U3 Pin 35. signal on Pin 35 of U3?
Yes
Y Is there a 1.78975 MHz | No f’;"ﬁ‘;"‘“
. . p
signal on Pin 34 of U3” 2) U2
T
P ER— Yes
' Open between
U2 Pin 37 No | Is there a 1.78975 MHz
] and U3 Pin 34 signal on Pin 37 of U27?
RS
Yes
Repair or Replace Page 4-5
-
***NOTE* * %
F If you are servicing a unit containing

PCB 4020108, chip designator : have
been changed from U to A.
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Black Screen Troubleshooting (Cont.)

Are the following
- voltages on the pins
of the transistor:

QL Q2
Base 3.3V 3;3 Replace Are voltages
Emitter 4.3V 4.
Cr:llle;tor 1.2v 1V transistor(s}. correct?
L
Yes No

Replace Y1.

——

Does unit | npo | Check for open,
shorted or wrong"
function? value component in
_—_Y.;? clock circuit.

Repair or Replace

—.:

If you are servicing a unit containing
PCB CAQ20108, chip designators have
been changed from U to A.

CX 5200 Field Service Manual 4-3
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Black Screen Troubleshooting (Cont.)

Defective VRI1 or

Is there approximately output short to

11-13V on the input of ground (possible
VR1? chip}

B

Defective J1 or open
between point(Dof
VR2 & point@of VRI
(with cartridge in).

Is there approximately No
0 V on point(@of the
schematic?

Defective
1) Qeé 3) R56
2) R57
1
Repair
R ANOTE=**

If you are servicing a unit containing
PCB CA020108, chip designators have
been changed from U to A.
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* Black Screen Troubleshooting (Cont.)

Swapout
1) U2
2) U3
3y U5

Is there a 1.78975 Mhz
signal on Pin 39
of U2?

Open between Pin 39
U2 and Pin 29 of U3
-and Pin 30 of US5.

il

*ExNOTE®*=

If you are servicing a unit containing
PCB CA020108, chip designators have
been changed from U to A,
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Black Screen Troubleshooting (Cont.)

5H >

PCB #

+
el
£
>

a

Is there +5V to all
chips? (See chart)

zx capol08
i

GE55E54 caoiaosy
[
o

U3 24

%)

A P e b
e N
[
)
@

ag U0 16
ALl U1 6
alz U1z s
Al3 UL3 16
Als Uls b

Uiy 20
Al6 UL6 16
A7 UL7 16
A13 UIS 8 16
Al9 U9
AZD U20
A2l UB

3
3
3
Az Uz 38 16 Is Pin 36 of U3 at 5V?
S
3

Is Pin 40 of U2 at 5V?

Mwsumwwbﬂ(ﬂr-—mu——-—-—m

A23 U23
A2 U2y
A25 U2
U2e  Not used
A7 U7 Ls 7
uzi s 7
Uz 1s 7
AlS 14 7
Al6 14 7

Yes

Swapout
1) U2
2) U3
3 Us
4) U8
5yu7

Yes

Repair open between
chip & +5 or ground.
(Check for bad socket)

Defective Ul or other
Reset circuitry
connected to U2 Pin 40.

Open Pin 36 of U2 to
Pin 40 of US5.

Is problem repaired?

***NOTE**-I-

Page 4-7

If you are servicing a unit containing

PCB CA020108, chip designators have

been changed from U to A.
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Black Screen Troubleshooting (Cont.)

S

P )
N Open Trace RAM
Is there a data signal | 0 chip Pin 2 to U2 _
on Pin 2 of U138 -~ U257 Or
l replace defective RAM.
S ————————— :
Yes
If only one chip is
I§ there a d_ata No missing signal, replace
signal on Pin 14 that chip. If not, V
Qf Ulg-U257 proceed.
L
Yes
- . . Yes
Swapout Does unit function?
1) Uls : —
2) ULS N
3) UL6 ©
4y ULz .
- — Is there 4V p-p signal
on Pin 6 of U287
—— Defective:
Yes Is there a good Yes 1) uz28
display? - - 2) Ls-Le6
—— Ye Is there a 4V p-p 3) C30-33
No signal on Pin 4 of
e — Ul8 - U257
efective: ——
1) U28 (CA013087only)f Page 4-8 o No
2) Lg-Ls
3‘) C30_33 e s |
' %) Open Address Swapout
2l 1) Uls y
2) U238 or Open Pin 4
of RAM chip(s) to
L Repair or Replace J Pin 8 of Ul4
! i

1s there a good
display?

Swapout U18-U25 *tRNOTE® %%

|
- If you are servicing a unit containing
. PCB CAQ20108, chip designators have
been changed from U to A,
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Black Screen Troubleshooting (Cont.)

Is there a 4V p-p
signal on Pin 15 of
U18-U25?

Swapout {Yes

Swapout
1) U17
2) Ul4 or defective
R133,C140,R63
& C55

* % RNOTE * %%

If you are servicing a unit containing
PCB CA020108, chip designators have
been changed from U to A.
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Snowy Screen Troubleshooting

>

Defective
1) RF Cable
2) Switchbox
3) Battery Eliminator

Is there 10 to L2 volts
on the core of J37

Y es

Is C48 good? | No

(Do not short across) l

Defective.

1) L13

2) RF Module or open
between Pin 2 RF
module & VCC2.

Is there +5 on Pin 3 of
the RF Module?

Is there +12 volts on
input of VR2?

Page 4-12 No
. e ———————
Does Pin 13 of U29(A26)*|
change between 13V 2
& OV when S2
is pressed?
— S — Page 4-11
Yes '
Press S2 so that Pin
13 is high. *U29 is chip designation
on PCB #CA018087
A26 is chip designation
on PCB #CAQ020108
##RNOTE®R®® -
Page 4-10

If you are servicing a unit containing
PCB CA020108, chip designators have

been changed from U to A.
CX5200 Field Service Manual 43



Snowy Screen Troubleshooting (cont.)

Is there OV on the
collector of Q87

Is there 13V on the
base and 14V on the
emitter of Q77

Yes
-
Defective
Q7
-t

Defective Q8 or Q9.

1]
Defective

1} Q7

2) RS5

3) R58 or
open trace to
collector of Q3.

CX 5200 Field Service Manual
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Snowy Screen Troubleshooting (cont.)

>

No . Yes
Does Pin {1 of U29(A26)™ Yes | 1< Pin 10 of U29(A26)*at Replace Q10 Does unit work?
toggle each time 52 ov?
is pressed? No
Yes
No Open trace or
Is there continuity No defective resistor
+ between Pin 9 & 12 Repair trace. o 2?,‘;3,",:?,’,’ ne
Does Pin 6 of U2HA2E)go of U29(A26)7*
high when 52 is pressed :
and low when it is
releassd? Yes
Yes T
Replace U29A26) Repair or Replace
No
Check for possible
shorts or opens on
the failing pin or
defective 52.
Repair
L -
- . . . * %% * %%
*U29 is chip designation NOTE
on PCB #CA013037 I . . .
A26 is chip designation P you are servxcmg a um_t contalning
on PCB #CA020108 CB CA020108, chip designators have
' been changed from U to A.
4-11
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Snowy Screen Troubleshooting (cont.)

>

[
Repair
Is there +5v on the Yes Open Pin 3 YR2 to or
output of VR27 VCC2, +5B or +5F,
Replace
L
No
r - G G e G CTERE S A ’
If Pin 3 VR2 short to grouynd:
l Possible short in chips. Remove '
chips one-by-one and turn on unit.
l If modulation occurs, bad chip has I
l been located. If chips are not '
shorted, check for possible CAP or
| trace shorted on board. '
*EENOTER**

If you are servicing a unit containing
PCB CA020108, chip designators have
been changed from U to A,
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Warped Ragged Picture Troubleshooting

Manually set 5200 on
power - up screen.

Is there a +5 p-p signal

on the leg of R22 Yes No
connected to Pin & Is R22 good?
of Ul?
No Yes
Y Mistuned or defective RF Replace
Open between Pin 4 of S5 Is there a +5V p-p module or L12 or cpen be
—et—] Al & R22 signal on Pin & at Ul? tween Rzgi: :{F module Rc;;air
No |
-t Defective Ul or no _Y;': Is there a +3V p-p
power or ground to Ul, signal on Pin 5 of Ul?
No
o b Us Yes Is there a +5V pp
i pen between el signal on Pin 25
Repair Pin 25 and Ul Pin 5. B e Us?
No
Swapout:
1y Us
2y uz
EYRUE]
wttlf:
*#RENOTE***
If you are servicing a unit containing
PCB CA020108, chip designators have
been changed from U to A.
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Color Troubleshooting

Manually set unit onto
color bars pattern.

— i———
i
Is freq;.lg;\g)s/ of Yl e Replace Y1
—t
Yes
L
Does Pin 17 of U5 ;
adjust between 0 and | No lID)eFfl'EESC":Ne
6 volts when RS is 2) CR2
adjusted. - 3) CR3
———————————
Yes
-
Defecti
With Pin 17 of U5 ad- | No 1) U%c:ive
justed to 6V is there a 2) Cl1!
4 voit p-p signal on pin
21 of US? P Y
—
Yes

- —l Repair
No | Defective Cl! or P
Is there a 2 volt p-p . or
signal between Cl | open Cl1 to U5 Pin 21.
& R287 Replace

R— I
F
% ENOTE*** O

Yes
4-15 If you are servicing a unit containing
Page #-1 PCB CA020108, chip designators have
been changed from U to A.
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Color Troubleshooting {cont.)

S ] e
Is there a .4v p-p No Defective R28 or open
signal on the base Trace R28 to Q3. r
of Q3? ‘
Yes
Is there a 4v p-p No Is the sig No
. gnal present .
signal on the collector : Defective R29.
g of Q37 at approxx_mately ov?
R
Yes
e
Is there a 3 volt p-p :
signal between C9 Defective R30
- and R317
Mistuned R.F. Module Defective C9 or open
or defective: C9 to the Col.leCtor
1) R3t of Q3.
2) RF Module or open
R31 to R.F. Module
Pin 4.
I g
*#EXNOTE **»

CX 5200 Field Service Manual
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Gray Bars Troubleshooting

Manually set the
5200 to the Gray Bars
pattern.

Is there a +5V p-p Defective R23,R24,
signal on the side of § Yes R25 or open between
R23, R24, & R25. R23,R24, or R25 and
Connected to Ul? R.F. Module Pin &.
No
Reference the line
on the chart below
which has the resistor
that did not have the
proper signal.
Is there a +5V p-p Yes§ Open between Ul out-
signai on ﬂ?e,,m put and that resistor.
* 2 ANOTE* %% output pin?
I . . No
If you are servicing a unit containing
PCB CA020108, chip designators have s there a +5V Detective Ul
b . . a +J¥V p-p Y elfective or no
een changed from U to A signal on the U1 es +5V or ground
input pin? to Ul.
No
| No . N .
: Is pullup resistor O Is there a +5V p-p Yes] Open between U2 pin &
Repair =y pgoodE." signal on the U2 pin? pen o input.
Yes
Swapout ;
l; us - R:l?axr
2) U2
1) U3 Replace
—- l
F
Line # Resistor # Ul Qutput Ul Input Pullup # U5 Pin #
LMY R23 2 3 R18 31
LMl R24 6 7 R19 22
LM2 R25 12 11 R20 23

CX 5200 Field Service Manual
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Pot Control Line Troubleshooting

S

to the Pokey Adjust

Manually set the 5200
test.

Can +CAVY on
defective port be No
adjusted between
4-6.4V by turning
R1327
Page 4-13
Yes
Swapout
u7 # 2 RNOTE**+
If you are servicing a unit containing
— — IF;CB CA020108, chip designators have
Do pot lines pass? Yes been changed from U to A.

No

— S

From Error (!.ode on
chart below determine
which line is defective

& check the compo-
__nents for correct

value, - -
N 0 horted
T 0 pen or shorte .
Do POT Lines pass? trace. Repair
Yes I | '
-l
F

POT Line Pokey Adjust

Port and Pokey U7

Error Code Failure Pin # Pin # CAP #1 CAP#2 Resistor
22 HOR 1 1-10 14 C93 C106 R106
23 VERT 1 1-11 15 c97 Cl05 R110
24 HOR 2 2-10 12 C96 C104 R107
25 VERT 2 2-11 13 C95 Cl163 RLI1
26 HOR 3 3-10 10 C9t cloz R103
27 VERT 3 3-11 11 C93 clo! R112
23 HOR 4 4-10 .3 C92 Clo0 R109
29 VERT 4 4-il 9 C9l c99 RI13

CX 5200 Field Service Manual
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Pot Control Line Troubleshooting(Cont.)

X
Swapout .
1} U3
S— 2) U7 ***NOTE-I--I--I-
If you are servicing a unit containing
PCB CA020103, chip designators have
Can +CAV be adjusted Yes been changed from U to A.
now?
No
(_heck the voitages on
Q11-Q14 and compare
readings to the ones
shown for the "A"
condition in the
chart-below.
Are the readings Al Replace transistor. Does P"ke’i, Adjust | Yes
correct? pass’?
Yes No
Put unit into Port Test Defective component
mode but do not put-in in Pokey Adjust
Port board (loop back circuitry.
board).
Check the voltages on Repair -
Ql1-Qi4 and compare
readings to the ones
shown for the "B"” No
condition on the ———n -
chart below. . Yes eck for opens
s Are t:e rei?‘,‘“gs shorts in circuitry & -
correct? repair.
Condition/ Q11 Q12 QL3 Qla F
Transistor A B A A B A B
Emitter 13v 13V 3.2y ov g a.zv oV
Base 12v 13V Cogy ov . Al 3.3v oV
Collector 4-6.4Y ov 13v. 13V 3.8V ov 12V 13v

CX 5200 Field Service Manual



Trigger Line Troubleshooting

Bottom Fire Button

-

Defective:
1y Us

2) U35 Socket
3) Cap on that line,

See chart.

No Is the U5 pin for the

defective Port at +5
volts with everything
unplugged from the Port?

Yes

Plug in controller.

Go to controiler

3

CX 5200 Field Service Manual

N.
Is pin still at +5V? - Defective controller. |J
Yes V
Push and hold
bottom fire button.
Does signal drop to } o Is trigger line
approximately shorted to «5V7? ~
0-.7 volts? o
Yas Yes
Defective U5
el
-. P
Repair
or Port US5 Pin # Cap #
Replace
l 8 110
2 9 109
3 10 108
F 4 11 107
*# 22 NOTE# 4%

4-19

section..
Page 6-|.

:

If you are servicing a unit containing
PCB CA020108, chip designators have
been changed from U to A.



Softfire (Top Fire Button) Troubleshooting

R

Insert Diagnostic cart-
ridge into console.

Insert Game Controiler
into Port 1.

Manually select Pokey
adjust test.

Are there 5V p-p wave- | vaq
forms at Ul3 Pins 9 Replace Ul 3
No & 107
Are there 5V p-p
waveforms at Ul3 N
Pins 1,2,4 & 57 °
Yes Are there 5V p-p No Replace U5
waveforms at U5 :
3 ?
Depress & hold soft Pins 12.& 137_
fire button. Is U13 [N
Pin 3 pulsing? Yes
Yes
Swapout and retest in , .
i 5 With softfire button
the following order: Yes held down, are there
1yuz %=1 5V waveforms at U7
2) U3 Pin’167? . - .
3 U5 Repair broken traces
. - from U5 to Ul3.

Repair open trace
from Ul3 Pin 3 10 U7

[f you are servicing a unit containing

PCB CA020108, chip designators have

been changed from U to A.

CX 5200 Field Service Manual
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Pin 16. Check waveform at _
Ul3 Pin @) (see chart Replace Ul3.
Y below). Is it now low?
No

Note:@) 7

Port 1 check Pin 4, U13 Check for opens from Repair

Port 2 check Pin 2, Ul3 pin (3} (see chart)

Port 3 check Pin 5, Ul3 to port plug
~Port 4 check Pin 1, Ul3 and game controiler

g g
2R NOTE®*#




Keyboard Troubleshooting

Is the failure on Eor‘tml?

Page 4-22

Manually select Pokey
Adjust Test.

Are there 5v p-p
square waves on Pin 6
of U9 - Ul12?

No

Page 4-26
Are there 5v p-p square] No | Replace
waves onPin 9 & 10 of u7

u9-u12?

Yes

Which port failed?
Port 3 Page 4-25
* A ANOTE=*+*

Page 424 If you are servicing a unit containing
- PCB CA020108, chip designators have
been changed from U to A.
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Keyboard Troubleshooting {cont.) .

-

Replace U27

Is there Ov on Pin 6

Is there +5 on Pins 1,2,
of U9 & UILL?

4 & 5 of U277

Yes

Swapout
1) u9
2) ULl

Defective U5 or open:
traces from U35 to U27.

Is the problem 4 Yes
repaired? ‘

No

Repair

or

Replace

Check capacitors &
resistors on Pins 1-8
of Port 1 for proper
value & operation.
Replace if defective.

***NOTE***

If you are servicing a unit containing
PCB CA020108, chip designators have
been changed from U to A.

CX5200 Field Service Manual 4.22



Keyboard Troubleshootiﬁg {cont.)

Swapout
1) u9
2) Ulz2

Does Port 2 pass?

No

Check capacitors and
resistors on Pins | -8
of Port 2 for proper
value & operation.
Replace if defective.

2 RNOTE*##

If you are servicing a unit containing
PCB CA020108, chip designators have
been changed from U to A.
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Keyboard Troubleshooting (cont.)

o>

CX5200 Field Service Manual

Check capacitors &
resistors on Pins 1-8
of Port 3. Replace if

Does Port 3 pass?

defective.

Yes

If you are servicing a unit containing
PCB CA020108, chip designators have
been changed from U to A.

424

22 2NOTE®* =%




Keyboard Troubleshooting {cont.)

Swapout
1) Ul0
2) U12

Does Port 4 pass?

Check capacitors &
resistors on Pins 1-8
of Port 4. Replace if

' defective.

*HANOTE®***

If you are servicing a unit containing
PCB CA020108, chip designators have
been changed from U to A.
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Keyboard Troubleshooting {(cont.)

Swapout

1) Uz27
Are signals missing on 2) U9
U9 and/or Ull only? 3) Ull

Replace

S US

% 2NOTE##*

If you are servicing a unit containing
PCB CA020108, chip designators have
been changed from U to A.
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Audio Troubleshooting

x>

Yes§  Can LI be adjusted to | No s th"";” N-‘:'tz
Adjust - : .5 Mhz reading? [~ signal on the emitter
give a 4. z reading? of Q47
NO Yeasu
I No
Replace: No is there +5VDC * With audio test going "
L on the collectar of is there a series of Ne Swapout Does audio
L2 Q4? changing square waves 1y uz work?
Yes on U7 Pin 377 2) U2
Yes
Replace: Yes
;; Cl3
Cls : Defective C15
Is the approximate same
3) Qs series of signals No or open
visible between C15 & U? Pin 37 &
- R&1? Cl1s.
‘ F ’ Yes
Open
Is there a 8.5 Mhz 1-2v f=ni -
p-p signal on the side Cl0 to Q4.
of C10 connected to Qu? Y
Yes
Defective: Repair
1} Cl0 )
2) R33 - or
Replace
+
*If second time at this step, call ATARI Repair Hotline. F
* ¥ 2NOTE®*#

CX5200 Fleld Service Manual

If you are servicing a unit containing
PCB CA020108, chip designators have
been changed from U to A.
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SECTION %A
2-PORT 5200 DIAGNOSTIC FLOWCHART

The Diagnostic Flowchart is intended to be easy to use and the primary aid when
troubleshooting the 2-Port 5200. Follow the prompts in the order presented. When
a question is asked, follow the line from the box that best applies to your unit's
condition. When that line terminates with a letter inside a circle, locate the letter
on a different page and continue the diagnosis. The flowchart leaves nothing to
chance; it tells you when to perform a specific test and when to replace
components.

SWAPOUT PROCEDURE

At many places in the diagnostic flowchart, a box tells you to "swapout" a
component, a chip, or a number of chips in a particular order. The "swapout"
instruction means that you should replace the indicated components {one at a time)
with known-good components of the same type. The unit should then be tested with
the new, known-good component(s) in place to see whether the swapout solved the
problem being checked. If the swapout did not fix the problem, leave the new chip
in and swapout the next. Repeat this procedure for the rest of the components.
Once the unit functions properly, reinstall the original IC's one by one to determine
which are actually defective.

REPLACE IN ORDER

The "replace in order" instruction means that you should replace the components
indicated in the order listed until the result called out in the previous block is
obtained.

F - Some lines terminate with an F inside a circle. When this occurs, return to the
beginning of the test sequence on page 3A-l.

N - Some lines terminate with an N inside a circle. When this occurs, call your
Atari Repair Hotline.

Inside California
(800) 672-1466

Qutside California
(300) 538-1535
(800) 538-1536

CX5200 Field Service Manual 4A-1 Changed by
ECN #0036
6/21/83
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BLACK SCREEN TROUBLESHOOTING

= O

Is there +5V to all
chips? (See chart)

No

b

Repair open between

Yes

Lomeemeuse—

chip & +5 or ground.

(Check for bad socket)

PDefective Al or other

L Is problem repaired?

No
Is Pin 40 of A2 at 5V7? reset circuitry connect- —
ed to A2 pin 40.
Yes
s Pin 36 of A3 at 5V? o Open Pin 36 of A3 to
N b ot Asat av Pin 40 of A2.
Yes
Swapout Repair
1) A2 o
2) A3
3 A5 Replace
4) A3
5) A7
Yeas

No

4A-2




CX5200 Field Service Manual

BLACK SCREEN TROUBLESHOOTING (Continued)

>

o ] p—— -
. Defective VRI or
Is there appqoxxmately Yes output short to
9V on t\t/‘nglxp?put of ground (possible _—
' ) chip)
. S L
No
P TR N
{s there approximately No Defective J 2 or open
9V on point@of the between E°1m®0f
schematic? VR2 & point(Dof VRI
(with cartridge in).
A
Yes —— R —
Defective
1) Q6
2) R57
-
4A-3 Changed by
ECN #0036

6/21/83



BLACK SCREEN TROUBLESHOOTING (Continued)

Repair open berween
¢hip & +5 or ground.

[; there +5V to all

chips? (See chart) (Check for bad socket)
IC # +3 Gnd
Al 1 3
i‘g 31 1’21 Defective Al or other
A5 27 3 Is P:n 40 of A2 at 5V? reset circuitry connect-
Ag 16 3 . ed to A2 pin 40.
A7 17 1
A3 24 12
A9 16 b3
AlQ 16 3 . > Open Pin 36 of A3 to
All 16 8 Isin 36 of A3 at 5V7 Pin 40 of A2.
AlS5 14 7 Y
Al6 16 8 es
ER———
NANUNES S
AlQ 3 16
A20 8 16
A2l 3 16
A22 3 16
A23 3 16
A24 3 l6
A25 2 16
A27 L& 7
o

Note: Some 5200 2-port boards have pins 1,8,9,10 and 1!
of A7 jumpered together on the solder side of the
PCB. Future PCB's will incorporate this jumper.
Do not add these jumpers to the 5200 2-port board.

CX5200 Field Service Manual hA-4



BLACK SCREEN TROUBLESHOOTING (Continued)

D
- _
Are the following
voltages on the pins
of the transistor:
IE;.ztse 3;¥ igz No Replace Are voltages
itter . .
Collector 1.2V 1V transistor(s). correct?
N
Yes No Yes
P ——
Replace Yl.
I ; PR
Does unit No Check for open,
shorted or wrong
function? value component in
e clock circuit.
Yes
Repair or Replace
3
CX5200 Field Service Manual 4A-5 Changed by
ECN #0036
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BLACK SCREEN TROUBLESHOOTIM G (Continued)

Is there a 1.78975 MHz

No

signal on Pin 39 of A27?

Yes

Open between Pin 39
A2 and Pin 29 of A3
and Pin 30 of A5.

Repair

Swapout
1) A2
2) A3
3) A5

CX5200 Field Service Manual LA-6



Whenever the flowchart directs you to F, return to the beginning of the testing
procedure in Section 3. Proceed until another error is encountered and you are

again directed to enter the flowchart or until the unit has proven to be fully
operational.

CX5200 Field Service Manual 4A-7 Changed by
ECN #0036

6/21/83



BLACK SCREEN TROUBLESEQOTING (Continued)

O

Open Trace RAM

Is there a data signal No chip Pin 2 to A2 Repair
on Pin 2 of A18-A257 or replace
defective RAM
Yes
. If only one chip is
Isthere a data signal No Ceing ol
: S -4 missing signal, repiace
on Pin 14 of Al8-A25? that chip, if not proceed
Yes
N Y
fr:ﬁ“t Does unit function? i
2) AlS
3) Alé No
4) AL7
Is there 4V p-p signal No
on Pin 9 of Al7? ]
Is there a good Yes Replace
display? Al7
Yes Is there a 4V p-p
No 1 signal on Pin 4 of
—— Al8-A257
Defective:
1) ALS
2) L4-L6 F No
3) C30-33
4) Open Address
g Swapout
lige to RAM 1) Al4
2) Al5 or open Pin &
of RAM chip(s) to
Repair or Replace Pin 8 of Al4
Is there a good Yes
display? -
No
Swapout  A13-A25
~tf
F
L AR

CX5200 Field Service Manual




BLACK SCREEN TROUBLESHOOTING {(Continued)

D

Swapout AlS5 or
replace defective
C30-33, L4-6.

No

Is there a 4V p-p
signal on Pin 15 of
Al8-A25?

Yes

Swapout

1) Al7

2) Al4 or defective
R133,C140, R68
& C55

CX5200 Field Service Manual

4A-9

Changed by
ECN #0036
6/21/83



SNOWY SCREEN (POWER SUPPLY) TROUBLESHOOTING

-

Is LED on?

No.

Is there 5VDC !
on the output of ,_Yes

Defective LED or

VR2 or pin 3 of
the R.F. modulator?

No

Is there at least +7VDC | YeS

open from LED to
VR2.

Defective VR2 or

on the input of VR2? 1

No

r Is the base of Q7 ‘ Yes
0.7-1,0VDC less

shorted output VR2.

than the emitter?

No

Is the collector of Yes

Defective Q7.

Defective R58 or a

Q8% at 0 volts?

[a— Y

No

Jt

CX5200 Field Service Manu..l 4 A-

broken trace to Q7.

10

Replace or
Repair

—



SNOWY SCREEN (POWER SUPPLY) TROUBLESHOOTING (Continued)

O

Is there gnd on
pin 1 of R.F. module?

Is there +5VDC No
on pin 3 of the
R.F. module?
Yes
No

Defective L13 or
open pin 3 R.F.
to YR2.

Yes

Defective

1) R.F.module
2) R.F. Cable
3)313

Open R.F., pin |
to ground.

Repair or Replace.

CX5200 Field Service Manual
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SNOWY SCREEN (Pt WER SUPPLY) TROUBLESHOQTING (Continued)

-

Is the base of Q8 Yes

Defective Q8.

at 0.7-1.0vDC

No

Is base of Q9 Yes

at 9-15.0 vDC? Defective Q9.

No

Does Pin 11 of A26 Yes

change states when Defective A26
switch S2 is depresse .7

No

Check condition of
52,C47,Q10,R61.

Also verify 9.0-15.0V C
at pin 14 of A26,

Repair as required.

iy

CX5200 Field Service Manu. .| A-12



WARPED, RAGGED PICTURE TROUBLESHOOTING

Manually set 5200 on
power - up screen.

Is there a +3 p-p signal
on the leg of R22 connect| Yes i " Ne
ed to Pin & of Al? s R22 good?
No Yes
Yes sy istuned or defective R.F Replace
Open between Pin 4 of . Is there a +3Y p-p odule or L12 or open be-
- Al and R22, signal on Pin & at Al? ween R22 & R.F. module ROF .
Pin 4. epalr
No ]
Defective Al or no es Is there a +5V p-p
fetife] Defective Al o -t - -
power or ground to Al. signal on Pin 5 of Al?
No
Yes | s there a +3V p-p
‘ Open between AJ > . .
Repair e Pin 25 and Al Pin 5. —alf=| signal on Pin 25 of A57
No
Swapout:
1) AS
2} A2
3) A3
.
E
CX5200 Field Service Manual 4A-13 Changed by
ECN #0036
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COLOR TROUBLESHOOTING

L D

J—
Manually set unit onto
color bars patt« rn.
Is frequency of "1 No
3.5795 Replace Y!
Yes
qus Pin 17 of A5 N Defective
adjust between 0 and © 1) RS
6 volts when R8 is 2) CR2
adjusted? 3) CR3
R S S S
Yes
No Defective
With Pin 17 of A5 ad- 1) A5
justed to 6V is there a 2) Cll
4 volt p-p signal on pin
21 of U5? -
Yes
N ‘ o | Repair
Is there a 2 volt p-p of Defective Cl1 or or
signal between Cl1 open Cl1 to A5 Pin 21.
& R287 L Repiace

Yes

CX 5200 Field Service Manual 4A-14



COLOR TROUBLESHOOTING (Continued)

C M >

No

F

Is there a 3 volt p-p
signal between C9
or R317?

AR o — —
Is there a .4v p-p No Defective R28 or open
signal on the base Trace R28 to Q3.
of Q37
————— ——— ity
Yes
————————
. Isthere a 4v p-p No Is the signal present
signal or;fﬂgs;oliector at approximately 0V?
- e—
Yes Yes
T

mﬁ
Defective R30

Defective R29. —|

|

No teme
Yes
Mistuned R.F. Moduie Defective C9 or open
or defectives C9 to the collector
1) R31 of Q3.
2) RF Module or open
R31 TO R.F_ MOdUle L .
Pin &. I
e
) . 4A-15 Changed by
CX5200 Field Service Manual ECN #0036
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GRAY BARS TROUBLESHOOTING

Manually set the
5200 to the Gray Bars
pattern.
Defective R26,R2%
Is_ there 3 +3V PP Yes R25 or open between
signal on the side of R26.R24 R25 and
R26,R24, & R25 con~ L R
nected to AlL? R.F. Module Pin 4.
No
Reference the line
on the chart below
which has the resistor
that dic not have the
proper signal.
Is ther.: a +3¥ p-p Yes Open batween Al
signal on the Al output and that
output piui? resistor.
No
Is there a +3V p-p Yes Deifective Al or no
s:gnal on the Al +5V or gl'Ol.ll'\d to
input pin? Al.
No
No i No | Isth 5V p- Y -
: Is pullup resistor s there a +J¥ p-p es| Open between AJ pin
Repairt [~ Pgood?? %1 signal on the AS pin? and Al input.
Yes
Swapout Repai
1) AS " ;?‘"' :
2) A2
3) A3 Replace
]
F
Line # Resistor # Al Output Al Input Pullup # A5 Pin #
LML+ R24 6 7 R19 22
LM2 R25 12 11 R20 23
Lm3 R26 10 9 RrR21 24

*The 1.l Diagnostic Cartridge does not test LMO.

CX5200 Field Service Manual 4A-16




AUDIO TROUBLESHOOTING

Adjust

Can L\ be adjusted to
give a 4.3 Mhz reading?

No

Replace
1y L1
2) L2

No

Is there +3¥DC on
the collector of Q47?7

Yes

Replace:
1}y Cl3
2) Ci4s
3) Q4

4} CR3
5) CR7

*If this is your second time at this step, call
the ATARI Repair Hotline (see page 4A-1).

CX5200 Field Service Manual

No

-

Is there a 4.5 Mhz

signai on the emitter
of Q47
Yes -t
No
*With audio test
going is there a No Swapout Does audio
series of changing 1) A7 work?
square waves on A7 2) A2 ’
Pin 377
Yes
Yes
Is the approximate .
same series of signals No Defective Cpl.j
visable between C15 & or open A7 Pin =
RY(? 37 and C15.
Yes
Is there a 4.5 Mhz 1-2v | No
p-~p signal on the side Cl?:n Q4 |
of C10 connected to Q4? o
Yes
Defective: Repair
1} Cio .op:‘a;.
2) R33 Replace.
——-—‘-—
F
4A-17 Changed by
ECN #0036
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TRIGGER LINE (BOTTOM FIRE BUTTON) TROUBLESHOOTING

(See Chart Below!)

>

Defective:

1) AS

2) Socket of AS

3) Cap on that line

No
—

s the A5 pin for the
defective port at +3
volts with everything

unplugged from the port?

(see chart below)

Yes

Plug in controller.

No .
Is pin still at +5v? Defective controller. jem
Yes
Push and hold
bottom fire button.
Does signal drop to No Is trigger line ” f Go to centroller
approximately E’:h}.‘oééﬁ R‘1°1E53$‘R1 17 section.
0-1 volt? for open. No \ Page 6-1
Yes Yes
Defective AS.
—
Repair
or Port AS Pin # Cap ¥ Res #
Replace
l 3 Cll2 Rl14
2 9 clo7 R117
F
Note: Some 5200 2-port boards have pins 1,8,9,10 and 11

CX5200 Field Service Manual 4A-18

of A7 jumpered together on the solder side of the
PCB. Futyre PCB's will incorporate this jumper.
Do not add these jumpers to the 5200 2-port board.



SOFTFIRE (TOP FIRE BUTTON) TROUBLESHOOTING

S

Be sure Pokey Adjust
Screen is displayed.
If not, press key 5
and then START.

When the top fire button] yas Defective
is pressed does pin é ; Q;
16 of A7 show 5V p-p?
° voree 3) A2
No
Does output pin of
muitiplexer pulse to Yes .
X Open output pin
5V p-p when top fire :
button is pressed? to pin 16 of A7..
{See Chart below)
No
Does input pin go Yes Defective
Low when top fire 1) Muitiplexer
button is pressed? 2) A7
No
Defective
1} Cap
2) Port
3) Open Port to
Muitiplexer
~}
Repair or Replace.
F Multiplexer
Port Output & Pin Input Pins
i A9 Pin 3 1,2,4,5
2 AlQ Pin 13 11,12,14,15
Note: Some 5200 2-port boards have pins 1,3,9,10 and 11

CX5200 Field Service Manual

of A7 jumpered together on the solder side of the
PCB. Future PCB's will incorporate this jumper.
Do not add these jumpers to the 5200 2-port board.
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POTENTIOMETER CONTROL LINE TROUBLESHOOTING

S

Manually set the 5200
to the Pokey (Port)
Test, page 3A-3.

Zan + CAV on pin 9 of
defective port be ad-
justed between 4-6.4Y
by turning R1327

Yes

Swapout
A7

Mo pot lines pass? Yes
No
From chart below
determine which line
is defective & check
the components far
correct value.
o] hort i )
Do POT Lines pass?  fo=m B e ed %R,pa, a
Yes
—ﬁ-‘ _1
F
POT Line Pokey Adijust Port and  Pokey (A7) )
Erroc Code Poasition Pin # Pin # CAP #1 CAP #2 Resistor
22 HOR 1 1-10 14 c98 Cldé R106
23 VERT 1 1-11 15 c97 Cl05 R110
24 HOR &4 2-10 12 C92 Cl100 R109
23 VERT 4 2-11 13 cal c®» R113
Note: Some 5200 2-port boards have pins 1,3,9,10 and 11
of A7 jumpered together on the solder side of the
PCB. Future PCB's will incorporate this jumper.
Do not add these jumpers to the 5200 2-port board.
LA.-2n
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POTENTIOMETER CONTROL LINE TROUBLESHOOTING (Continued)

O

*Refer to the chart at the bottom of the page
for +CAYV transistor state levels.

Is pin 14 of AS No
at Ov?

Yes
Is the collector No

Swapout A5

of Q13 High?

Yes

Is the emitter of No

Defective QL3
or discrete com-
ponent.

QL4 High?

Yes

Defective

1YQ1l

2YR132

3) Discrete Component

Defective

1) QL4

2)Ql2

3) Discrete component

Repair or Replace.

F
Condition/ QL1 Q13 Qla
Transistor A B A B A B A B
Emitter 13v 13v 3.2v ov 0 0 3.2v ov
Base 12v 13V Ly ov 0 A 3.3v ov
Collector 4-6.4Y ov 13v. 13y 3.8V ov 12v 13V
A: Pokey Adjust Selected
B: Other L.l tests {(excluding Port Test)
CX5200 Field Service Manual 4A-21 Changed by
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KEYBOARD TROUBLESHOOTING e

Is the failure n Yes
Port 17

No

Manually selzct
Pokey Adjust
Test, pg. 3A- 2.

Are there 5v p-p No Is there a 5v p-p .
square waves on Pin square wave on pin
6 of A9 & Al0? 12 of A5?

No

Replace A5,

Yes Yes

Are there a 5V p-p Replace AZ27.
square waves on
Pins 9 and 10 of AlI, {
A9, A10?

Yes

No

Check for 5v p-p No

signals at pins Replace A7.
19,20,21,22 of A7,

Yes

Repair Open truce.

Note: Some 5200 2-port boar:is have pins 1,8,9,10 and 1|
of A7 jumpered together on the solder side of the
PCB. Future PCB's wi | incorporate this jumper.
Do not add these jumpcrs to the 5200 2-port board.
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KEYBOARD TROUBLESHOOTING (Continued)

T

Is there
Pin 6 of

Ov on
A9?

Yes

No

Is there +5 VDC on
Pins %, 5 and 14 of A27?

No

Swapout

1) A9
2) Al

0

[Defective A5 or open
traces from A5 to A27.

Is the problem
repaired?

No

resistors on Pins 1-8
of Port | for proper
value and operation.
Replace if defective.

| Check capacitors and

Yes

Repair

or

Replace

Yes

Replace A27.

CX5200 Field Service Manual
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KEYBOARD TROUBLESHOOTING (Continued)

Does Port 2 pass?

N

No
r TN,
Check capacitors and
resistors on Pins | & &

of Port 2. Replace if
defective.

-

CX5200 Field Service Manual G4A-24



SECTION 5

4-PORT 5200 SYMPTOM CHECKLIST

The Symptom Checklist is designed to assist the experienced technician arrive at a
rapid diagnosis for model 5200 problems. The checklist is not intended to replace the
Diagnostic Flowcharts as the primary troubleshooting guide, but rather, to supplement
the flowchart. To save you time, Diagnostic Flowchart entry points are indicated on
the checklist where applicable.

SOLID COLORED SCREEN

FLOWCHART

SYMPTOM POSSIBLE CAUSES ENTRY POINT
Solid Colored Screen u7z,uz,u3,us,yi,Q1,Q2,VR1 Pg. 4-2
Vertically Lined Screen J1,U2,uU3,U5,U7 or open or Pg. 4.2

shorted data or address line

VIDEO FAILURES
Snowy Screen VR2,U29(A26)* R.F. Module Pg. 4-9
Warped Picture RF Module,U1,U5, U3 Pg. 4-13
(Sync Loss)

COLOR FAILURES
No Color 1J5,Q3,C9,Cl11,Y1 Pg. 4-14
Weak Color Q3,Cl14,C9,R29,R32 Pg. 4-14

AUDIO FAILURES
Audio Failures u7,04,C14,C13,L1 Pg. 4-27
Only a Few Tones uz Pg. 4-27

Fail

*1J29 is chip designation on PCB #CA013087; A26 is chip designation on PCB
#CA020108, If you are servicing a unit containing PCB CA0201038, chip designators

have been changed from U to A.

CX5200 Field Service Manual
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4-PORT 5200 SYMPTOM CHECKLIST (Cont.)

SYMPTOM

Joystick does not work

Keypad does not work

Fire Button does not fir«:

CX5200 Field Service Manual

CONTROLLER FAILLURES

POSSIBLE CAUSES

PORT,U5,U7,C91-Cl06,
R106-RI113

PORT,J9-U12

FLOWCHART
ENTRY POQINT

Pg. 6-3

Pg. 6-4

PORT,U5,R114-R117,C107-C110 Pg. 4-20 or 4-21

3-2

* % «NOTE***
If you are servicing a unit
containing PCB CAQ20108,
chip desigrators have been
changed from U to A.



SECTION 5A

2-PORT 5200 SYMPTOM CHECKLIST

The Symptom Checklist is designed to assist the experienced technician to arrive at a
rapid diagnosis for 2-Port 5200 problems. The checklist is not intended to replace the
Diagnostic Flowchart as the primary troubleshooting guide but to supplement the
flowchart. To save you time, Diagnostic Flowchart entry points are indicated on the

checklist where applicable.

FLOWCHART
SYMPTOM POSSIBLE CAUSES ENTRY POINT
SOLID COLORED SCREEN
Solid Colored Screen A7,A2,A3,A5,A7,Y1,Ql, Pg. 4A-2
Q2, VR1
Vertically Lined Screen J1,A2,A3,A5,A7 or open or Pg. 4A-2
shorted data or address line
VIDEO FAILURES
Snowy Screen VR2,A26, RF Module, Pg. 4A-10
Jack, Cable
Warped Picture RF Module,Al,A5,A3 Pg. 4A-13
{(Sync Loss)
COLOR FAILURES
No Color A5,Q3,C9,Cll,YI1 Pg. 4A-14
Weak Color Q3,C11,C9,R29,R32 Pg. 4A-14
AUDIO FAILURES
Audio Failures A7,Q4,C14,C13,L1 Pg. 4A-17
Only a Few Tones A7 Pg. 4A-17
Fail
CX5200 Field Service Manual 5A-1 Changed by
ECN #0036
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2-PORT MODEL 5200 SYMPTOM CHECKLIST (Cont.)

SYMPTOM

Joystick does not work

Keypad does not work

Bottom Fire Button does not
fire

Top (Softfire) Fire
Button does not fire

CX5200 Field Service Manual

CONTROLLER FAILURES

POSSIBLE CAUSES

PORT,A5,A7,C91-C106,
R106-R113

PORT A7,A9-All

PORT,A5,R114-R117,
C107-C110

PORT, A7,A8,A2
multiplexer.

5A-2

FLOWCHART
ENTRY POINT

Pg. 6-3

Pg. 6-4

Pg. 4A-18

Pg. 4A-19



SECTION 6
GAME CONTROLLER

The following pages contain descriptions, schematics and test procedures for the
Model 5200 Game Controiler. :

Overview
The Model 5200 game controller consists of:

The Joystick

The Keypad

The Fire Buttons
The Select Buttons

Refer to Figure 6-1 for the following discussion of the game controller parts.

Select Buttons

— --:?\

Function Key Pad -

“
|
!

Fire Butto .

Flex Circuit

Ch db
Figure 6-1. Mode! 5200 Game Controller. EC?\ln%%Ojg
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Joystick

The Joystick assembly contains two pots set in the bottom controll:r case. Two slides
(actuator plates) in the top controller case move the pot arms into position when the
player moves the joystick. NOTE: For proper operation, the pot arms must be aligned
correctly. See Page 6-8 for Pot Arm Alignment Procedures.

The key pad, fire buttons and select buttons operate via a flex circuit.

Key Pad

The key pad is a series of 12 buttons which are used to enhance gam. : play.

Fire Buttons

The game controller has two top fire buttons (one left, one right} ¢:1d two bottom fire
buttons (one left, one right). The bottom fire button (either sid:) is the one most

frequently used.

Select Buttons

The Select Buttons and their functions are:

Start - starts the game being played.
Pause - temporarily stops the game during play.
Reset - permanently stops game play until the Start button is pressed.

Check the key pad functions using Page 6-3, CONTROLLER TE TING USING THE
5200 CONSOLE.

Check the top fire buttons by following the procedure for CONTROLLER TESTING
WITHOUT A 5200 CONSOLE on page 6-5.

Check the bottom fire buttons by pressing them separately wtile in the POKEY
ADJUST test. If they are working properly, the screen will display ‘he selection menu.

If the fire buttons are found defective, use Page 6-6 ,Failures, to traubleshoot.

CX5200 Field Service Manual 6-2



SECTION 6
GAME CONTROLLER

The following pages contain descriptions, schematics and test procedures for the
Model 5200 Game Controller. :

Overview
The Model 5200 game controller consists of:

The Joystick

The Keypad

The Fire Buttons
The Select Buttons

Refer to Figure 6-1 for the following discussion of the game controller parts.

7

Function Key Pad .

Fire Butto

Flex Circuit

Ch db
Figure 6-1. Model 5200 Game Controller. ECiln%%Ojg
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Joystick
The Joystick assembly contains two pots set in the bottom controller case. Two slides
{actuator plates) in the top controller case move the pot arms into position when the

player moves the joystick. NOTE: For proper operation, the pot arms must be aligned
correctly. See Page 6-8 for Pot Arm Alignment Procedures.

The key pad, fire buttons and select buttons operate via a flex circuit.

Key Pad

The key pad is a series of 12 buttons which are used to enhance garm. : play.

Fire Buttons

The game controller has two top fire buttons (one left, one right) ¢1d two bottom fire
buttons (one left, one right). The bottom fire button (either sid:) is the one most

frequently used.
Select Buttons

The Select Buttons and their functions are:

Start - starts the game being played.
Pause - temporarily stops the game during play.
Reset - permanently stops game play until the Start button is pressed.

Check the key pad functions using Page 6-3, CONTROLLER TE-TING USING THE
5200 CONSOLE.

Check the top fire buttons by following the procedure for CONTROLLER TESTING
WITHOUT A 5200 CONSOLE on page 6-5.

Check the bottom fire buttons by pressing them separately while in the POKEY
ADJUST test. If they are working properly, the screen will display che selection menu.

If the fire buttons are found defective, use Page 6-6 ,Failures, to troubleshoot.

CX5200 Field Service Manual 6-2



CONTROLLER TESTING USING THE 5200 CONSOLE

Equipment Needed:

Known-good Model 5200 console (properly adjusted)
Known-good Model 5200 controller

Color T.V. set (properly adjusted)

Diagnostic Cartridge (version 1.1}

Ohmmeter

Procedure: (Using 1.l Diagnostic Cartridge)

1)

Set up the 5200 console with a TV, the 1.1 diagnostic cartridge inserted,
and a known-good controller in port 1.

2) Press key 5 and then press START to bring up the Pokey Adjust Screen.

3) Remove the known-good controller and insert the controller to be
tested into port 1.

4) Move the controller joystick to position 1, as illustrated in Figure 6-2
below. The readings on the screen should be less than 25 for Port |
{Port | - Horizontal and Vertical).

Position | ]
\
L Ty sticlk
Position 2
Figure 6-2. Joystick Positions 1 & 2
CX5200 Field Service Manual 6-3 Changed by
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5) Move the controller joystick to position 2, as illustrated in Figure 6-2.
The readings on the screen should be greater than 190 for port 1.

6) Slowly move the joystick back and forth between positions 1 and 2 and
verify that the readings increase and decrease evenly on the screen.
There should be no extreme or sudden changes.

7} Press the keys in the order given on the chart below. As you press each
key, watch the screen to verify that the correct letter is displayed in
the Ki:-1 column (see chart below).

KEY KB-1 Readings
START C
PAUSE D
SELECT E
| |
2 2
3 3
4 4
5 3
6 6
7 7
3 b3
9 9
* A
0 0
# B

If this test fails, go to Page 6-6, FAILURES.

8) Press one of the bottom fire buttons and the POKEY Adjust Screen
should be replaced by the menu.

9)  Select the POKEY Adjust Test again (Press 5 and thea START).

10) Press the other bottom fire button and the POKEY Adjust Screen should
be replaced by the menu.

If the fire buttons are defective, use the FAILURES section on page 6-6
to troubleshoot them,

To check the top fire buttons, go to Step 3 of the CONTROLLER TEST
WITHOUT A 5200 CONSOLE, Page 6-5.

11}  This concludes the controller test.

CX5200 Field Service Manual 6-4



CONTROLLER TESTING WITHOUT A 5200 CONSOLE

Special Equipment Needed:

Procedure:

An Ohmmeter

Use Figure 6-2 on Page 6-3 as reference for Steps 1 and 2.

Top Fire Button
Bottom Fire Button

Start
Pause
Reset

52O xW0o0NG LR W N —

1}

2)

3)

Move the controller joystick to position 1. Use an Ohmmeter to determine the
pot readings through the cable (cable connector Pins 11 & 9 and 10 & 9). The
pot reading should be no greater than 50K ohms.

Move the controller joystick to position 2. The pot reading through the cable
should be at least 430K ohms greater than in position 1 (cable connector pins
10 & 9and L1 & 9).

To check the switches you must connect the leads of the ohmmeter to the pin
numbers given below. Without the button depressed it should show infinite
resistance (open circuit). With the button depressed it should show less than
50K ohms resistance. Be sure to press the two fire buttons (left and right
sides) separately to make sure they both work (see Figure 6-3 on page 6-6 for
pin locations).

Controller Pin Numbers

W La
2
——
LS I

OO AN NAO R RN T ——
RRRRIARRIRRRIRRRR
Lad R N R W N R SRR PN SN

Failures can be repaired using pages 6-6 through 6-10.

CX5200 Field Service Manual 6-5 Changed by
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FAILURES

If one key pad key fails, check the 12 key switch set for contamination and clean if
necessary. If there is no contamination, replace the Flex Circuit Pad.

I more than one key pad key fails or if the joystick or the fire buttons are not
functioning properly:

1) Determine if the controller cable is defective (See Table 6-1),
2) If the controller cable is not defective:

a) Replace the flex circuit pad; or,
b) Align or replace the pots. {See Page 6-8).

NOTE: Pots must be aligned if replaced.

To use Table 6-1 to check the controller cables:

For each failed key, check the continuity from the cable connection pin (column 1) to
the flex circuit pad pin {column 2). Note that each key is listed in two places under

Failed Key.

Cable Connector Pins are numbered as shown in Figure 6-3.

8 7654 321
Kbooooooo

0000000
5141312 11 109

Figure 6-3. Cable Connector Pins

Flex circuit pad pins are numbered 11 (left) to 1 (right) as viewed with controller in
normal position for game play.

CX5200 Field Service Manual 6-6



Table 6-1. Game Controller Continuity Check

Failed Key

L{51), 4(S4), 7(57), *(510)

2(S2), 5(S5), 8(S8), 0 (SI1)

3(S3), 6(S6), 9(59), # (512)

1(51), 2(S2), 3(53), Start (513)

4(S4), 5(S5), 6(S6), Pause (S1#)
7(57), 8(S8), 9(S9), Reset (S15)

* (S10), O(St1), # (512)

Start {S13), Pause (514}, Reset (S15)

Softfire (Top Fire Button)(S16, S17)
not presently used in games

Trigger (Line) (Bottom Fire Button)
(518,519)

Horizontal control on joystick
does not work (Pot 2)

Vertical control on joystick
does not work (Pot 1)

CX5200 Field Service Manual 6-7

Column !
Cable Connector

Column 2
Flex Circuit Pad

1} Pin 3
1) Pin 2
1) Pin |
1) Pin 7
1) Pin 6
1) Pin 5
1) Pin 8
1) Pin &

1} Pin 15
1} Pin 14

1) Pin 13
1} Pin 14

1) 10 & 9

11 &9

2) Pin 8
2) Pin7
2) Pin 6
2) Pin 9
2) Pin 5
2) Pin 4
2) Pin 3
2) Pin 1O

2) Pin | and
2} Pin 11

2) Pin 2 and
2) Pin 11
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POT ARM ALIGNMENT PROCEDURE

If you have not already done so, determine if the controller cable is defective (see
Table 6-1). If the cable is not defective, continue with the following steps.

Use Figure 6-4 as reference for steps 1 through 3.

Y
2)

3)

4)

5)

6)

Disassembie the controller and remove arm from wiper shaft on pot.

Adjust wiper shaft on pot so that reading between terminals #2 and #3 is
5K -20K Ohms.

Position arm on wiper shaft as shown belows; position A.

Figure 6-4. Pot and Arm Assembly

Reassembie the controller (refer to Page 6-10, CONTROLLER
DISASSEMBLY/ASSEMBLY.

Move the controller joystick to position | (refer to Figure 6-2). Use an
Ohm meter to determine the pot readings through the cabie {(cable
connector Pins 11 & 9 and 10 & 9). The pot reading should be no greater
than 50K Ohms.

Move the controller joystick to position 2 (refer to Figure 6-2). The pot
reading through the cable (connector Pins 10 & 9 and 11 & 9) shouid be at
least 430K Ohms greater than in position l.
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7}  If this test fails:
a) Replace the pots if they have not already been replaced.
b) Replace the actuator plates if the pots have already been replaced.

NOTE: The actuator plates must be replaced as a complete unit which
includes the two actuator plates and the slide block (see Figure 6-5).

o o Cpening for Pot
Arm i
O - = Slide Block

op

}Actuator Plates
4"" Boﬂom

L, Opening for Pot

s O - Arm 2

Figure 6-5. Controller Top (Underside)

CX5200 Field Service Manual 6-9 Changed by
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CONTROLLER DISASSEMBLY/ASSEMBLY

Disassembly

1. To remove the select switches:

™ Slide a flathead screw driver under the select switch bezel between
switcnes and pry out the b:-zel (See Figure 6-6),

. Remove the switches.

r ‘ i Joystick Handle

Flathead
Pivot Shaft g Screwdriver

> Fire Buttons

Figure 6-6. Select Switch Bezel Removal

2. Remove th:: three screws from the bottom controller case.

3. Separate the top controller case from the bottom controller case. The flex
circuit and key pad can now be removed.

4, Remove the two fire buttons on zach side by pulling them up.
At this point you can check or replace the Flex Circuit Pad and pots, if necessary.

5. Use the 5200 Controller Knob Puller Too! (FC100214) to remove the joystick
handle.

Push the ki.ob shaft into one of the corners of the top housing opening. Push
down the Lot with the tool to expose the shaft. Push the tool toward the
shaft until the shaft is inside the notch of the tool's head (See Figure 1). Now,
gently lever the tool, and the knob will pop off.

NOTE: By using care, you will not damage the boot during this process.
Be sure to note position of actuator plates and slide block for replacement.
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Assembly

Figure 6-7. Controller Knob Removal

1. To replace joystick:

Place boot in position on outside of top controller case.

Position actuator plates and slide block in underside of top controller
case.
From underside, place pivot shaft through holes in slide block and boot.

From top, push joystick onto pivot shaft.

2. Replace the fire buttons and place the key pad on the support plate {refer to
Figure 6-1).

3. Position the pot arms as shown in Figure 6-3.

Pat Arm l—b@
Pot Arm Z—@

O O

Figure 6-8. Pot Arm Positions for Assembly

CX5200 Field Service Manual 6-11 Changed by
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4, Place the Select Switches' flex strip through the opening at the left of its well.

5. Position the top controller case on the bottom controller case. Be sure that:

. The actuator plates are correctly positioned in the top controller case
(refer to Figure 6-5).

. The pot arms are set into the holes in the actuator plates (refer to
Figure 6-5).

° The joystick pivot shaft sets in the well located between the two pots.

6. Replace and tighten the three screws which hold the top and bottom controller
case together.

7. Replace the select switches by placing them on top of the function key pad
and pressing the bezel into position on top of them.

CX5200 Field Service Manual 6-12



CABLE ASSY

Col STB ;Z Pl

CNT
. R >103 WHT/ORN >4
ZTART | PAUSE J RE%E;_' : |
1 | 1
TSB Tsmo— 0515 | [
| |
| !
> &> WHT/BLK ColSTB ] 11,
>7>{ WHY Col STB [
1 L | |
[ GRY Col STB !

51 O—4 OS5 s >6> —>
% 5291 ¢3¢ 2ol WHT/RED Row Datal |1 }1,
1 I 1 ' | !
?sqo—J Q 55 0—1 D 56 O —-5L= vio Row Data| |I
! 1 L] I !
Q5704 § 5804 0530 L BLU Row Data : ys
¢ 50T~ O51i C— 05120~ s3. ! GRM RowData | |1

SFA SFB | |

| 1 | |
?5|6 O ?S'T o - |_.‘LI ORN Gnd '—\i'i
YL WHT/GRN Saoftiire 'S4

HF A HFB | (Top Button) |

1 ! ;

1

(P_:-,ls q) ?sm Q - !
F \a\; YEL Trigger | 13

2 (Bottom Button) :
_"_"_’%\ BRM Pot 2 —> |0

|
| vyeor ° o ;l\ RED Pot ! 1
}l\\ BLR +CAV )

./

SLIDE CONNECTORS

Figure 6-9. CX52 Game Controller Schematic
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CONTROLLER TEST WITH NO MODEL 5200 CONSOLE

Special Equipment Needed:

An Ohm meter

Procedure:

Use Figure 6-2 on Page 6-3 as reference for Steps 1 and 2.

1

2)

3)

Move the controller joystick to position I. Use an Ohm meter to determine the pot
readings through the cable (cable connector Pins 11 & 9 and 10 & 9). The pot
reading should be no greater than 50K ohms.

Move the controller joystick to position 2. The pot reading through the cable
should be at least 430K ohms greater than in position | {(cable connector pins 10 &
9and 11 & 9).

To check the switches you must connect the leads of the Ohm meter to the pin
numbers given below. Without the button depressed it should show infinite
resistance (open circuit). With the button depressed it should show less than 50K
ohms resistance. Be sure to press the two fire buttons (left and right side)
separately to make sure they both work (See figure 6-3 on Page 6-5 for pin
locations).

Controlier Pin Numbers

Top Fire Button 15 & 14
Bottom Fire Button 5&13
Start
Pause
Reset
1

e N RV N A N e R e
R RRRRrRRrRRRR
R W N W N W R WA N

H O FOONO N FE W

Failures can be repaired using pages 6-5 through 6-3.
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CX53 TRAKBALL

SECTION 7

Section 7 provides the information necessary to troubleshoot and repair the CX53
Trakball which is used with the model 5200. The following pages contain descriptions,
test procedures, diagnostic flowcharts, a symptom checklist, disassembly/assembly
instructions and a parts list for the CX53 Trakball. The schematic and silkscreen are

included separately.

This section is organized as follows:

Page
7-1 through 7-4

7-5 and 7-6

7-7 through 7-26

7-27 through 7-30

7-31 and 7-32

Information

An overview and general
description of the CX53
Trakball.

Theory of Operation and Block
Diagram

Test Procedures, Diagnostic
Flowcharts and Symptom
Checklist

Disassembly/Assembly
Procedures

The CX53 Parts List

The Trakball Schematic and Silkscreen accompany this manual.

OVERVIEW

The CX53 Trakball is an analog controlier which can be substituted for the joystick on

several game cartridges.

It is composed of an outer case which houses the keypad PC board, the main PC board,
the roller shaft assemblies, an idler shaft assembly and a cue ball. Use Figure 7-1 and
7-2 as reference for the following discussion of Trakball parts.

CX5200 Field Service Manual
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4

START, PAUSE

RESET BUTTONS

Keypad PC Board

——r Fire Buttons

Fire Buttons
Opening for
Cue Ball

Figure 7-1. Top Cover Assembly

7-2
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O s Cie Ball

/ Idler Shaft Assembly

Main PC Board

Roller Shaft Assembly Roller Shaft Assembly
}

 Opening for Game Cable

&

Figure 7-2. Bottom Cover Assembly
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Quter Case

The outer case consists of a top and a bottom plastic cover which are held together by
5 phillips head screws.

At the base of the bottom cover is a cable wrap post for cord storage.

Top Cover

The top cover provides the following (visible from the outside):

an opening in the center for the cue ball.

the START, PAUSE and RESET buttons. Their functions are:
START - is used to start the game being played.
PAUSE - temporarily stops the game during play.

RESET - permanently stops game play until the Start button is
pressed.

Two conductive rubber keypads; one on each side of the console. The two
keypads are identical - one is for left handed players; the other is for right
handed players. The use is the same as the keypad on the regular Model
5200 controller.

Two identical sets of fire buttons {for use by right handed or left handed
players). The two buttons closest to the cue ball are the same as the
bottom fire buttons on the regular Model 5200 controller. The two buttons
closest to the outside of the console are the same as the top fire buttons on
the regular Model 5200 controller.

The underside of the top cover houses the keypad PC board. All of the
buttons make contact against this board. The fire buttons are dome type.
The remaining buttons (the START, PAUSE, RESET and the keypad
buttons) are ail the conductive rubber type.

Bottom Cover

The bottom cover provides:

an opening at the rear for the game cable
the main PC Board

two roller shaft assemblies each consisting of:

- a roller shaft
- 2 bearings
- a slotted encoding wheel

an idler shaft assembly

a cue ball
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THEORY OF OPERATION

For the following discussion, reference the lower PC board assembly schematic. Since
both X and Y circuit operation is identical, refer to the X circuit for this description.

The CX53 Trakball is a 2-channel D to A converter which translates optically coupled
clocks into analog currents. The current sources or sinks into the two paddle line
inputs used for X-Y control in the 5200, Figure 7-3 is a function block diagram to
illustrate the following information.

When the cue ball is spun, the two roller shafts rotate. Each shaft has a slotted
encoding wheel at one end which interrupts the two light sources in the optocoupler
for that channel. This produces a pair of alternating voltage wave forms from the
photo-transistors in the optocoupler (U2).

Comparator Al straightens the signals from Ul into 5V square waves and feeds them
to A2 and A5. These two clock waveforms are approximately 900 out of phase. This
allows correct direction sensing, depending upon which clock leads the other. AZ
senses which leading edge of the two clocks is coming first, thus determining
direction. A5 combines the two clocks into one with doubled frequency, thus
increasing resolution. This clock is in turn fed into A3 which sets the clock's pulse
width at a constant duration while still allowing the frequency to vary with speed.

The Q and Q outputs from A2 are used to gate the fixed-width pulses from A3 with the
directional clockgates (A#4). This produces alternating outputs depending upon
direction (Left or Right). The current integrator networks on the outputs of A%A &C
and A5B&C then link these gated clocks to the analog input of the 5200 main console.

TP9 & TPI10 each should have a ramp waveform approximately 3 volts in amplitude.
This ramp waveform is generated in the main circuitry of the 5200 and is controlled by
increases or decreases in current caused by the Trakball circuit. When the ball is
stationary, the ramp will remain at approximately 3V. When the ball is spun in the
"right" or "down" direction an inverted clock siphons current off the corresponding
ramp with a net reduction in the slope of the ramp (-600mV max. @ C7 and C8). When
the ball is spun in the "left" or "up" direction a positive clock causes positive current
integration, with a net increase in the slope of the ramp (+900mV max. @C7 and C8).

The clear line (used for calibration) is held HIGH for normal operation. During
initialization the conscle pulls it LOW. This prevents any ball-generated clocks
coming from A3, and allows the static output level to be read and used as a reference
reading in determining velocity change.
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TEST PROCEDURES
Equipment Needed:

a known good Model 5200 console
a T.V. set, properly adjusted

a Missile CommandTM Cartridge
a 1.1 Diagnostic Cartridge

a Digital Yoltmeter

Mechanical Check:
Verify that the ball will spin freely and smoothly in all directions. There should be no
excessive noise or vibration. If the ball will not spin freely or is excessively noisy,
refer to Flowchart A, page 7-11 of this section.
Keyboard Test:
1) Plug the Trakball into player port #1 of the Model 5200 console.
2) Insert a l.l Diagnostic Cartridge into the Model 5200.
3)  Turn the Model 5200 on and select the POKEY Adjust TEST (Test #5).
If the POKEY Adjust Test cannot be selected using the trakball (due to
keyboard failure), use a Model 5200 controller to select the test. When the
test has been selected, unplug the Model 5200 controller and plug in the
Trakball to continue testing.

4) Test all functions of the START, PAUSE, and RESET buttons and the
Keypads:

Table 1-1 shows the correct display for each of the buttons.

Table 7-1
Keyboard Test Display

Button/Keys Display
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
0 0
* A
it B
START C
PAUSE D
RESET E

3
~
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If the START, PAUSE or RESET buttons fail, go to Flowchart B, page 7-12 of this
section.

If the Keypad(s) fail(s), go to Flowchart BX, page 7-13 of this section.
Trakball and Firebutton Test:
1)  Insert the Missile Command cartridge into the Model 5200.
2)  Turn the Model 5200 on and press START.

3) By spinning the ball at a moderately slow speed, verify that it will cause
the cursor (crosshairs) to move in any direction. Be sure that it moves to
all extremes of the screen (up, down, left, right, diagonal, and circular
motions).

NOTE: When moving in diagonal or circular motions, the cursor will move
in slight "steps". This is due to the type of programming used and should
not be considered a trakball failure (see Figure 7-4).

Diagonal Motion Circular Motion
Figure 7-4. Diagonal or Circular Motion.

NOTE: If more time is required than the attack wave allows, simply press
START as needed.

For Cursor left/right failures, go to Flowchart C, page 7-14 of this section.
For Cursor up/down failures, go to Flowchart D, page 7-19 of this section.

4} Move the cursor to the right border of the screen. Spin the ball as fast as
possible by hand in the right direction. This tests for "directional
dropouts". While spinning the ball as fast as possible to the right, the
cursor should remain on the right border. There should be no movement to
the left.

Repeat this test for the left, up, and down directions. For Left/Right
failures, go to Flowchart E, page 7-23. For up/down failures, go to
Flowchart F, page 7-24.
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5)  Verify that a missile fires each time either of the fire buttons (Trigger)
closest to the cue ball is pressed. Be sure to test both left and right fire
buttons.

If a failure occurs, go to Flowchart M, page 7-25 of this section.

6) Disconnect the trakball from the Model 5200 console. Insert one probe of a
Digital Voltmeter into pin 14 of the trakball player port plug. Insert the
other probe into pin 15. When either of the outside (Softfire) firebuttons is
pressed, the Digital Voltmeter should read less than 200 ohms. Perform
this test for both of the outside firebuttons. If a failure occurs, go to
Flowchart M, page 7-25 of this section.
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DIAGNOSTIC FLOWCHARTS

The Diagnostic Flowchart is intended to be easy to use and the primary aid when
troubleshooting the Model 5200. Follow the prompts in the order presented. When a
question is asked, follow the line from the box that best applies to your unit's
condition. When that line terminates with a letter inside a circle, locate the letter on
a different page and continue the diagnosis. The flowchart leaves nothing to chance,
it tells you when to perform a specific test and when to replace components.

SWAP QUT PROCEDURE

At many places in the diagnostic flowchart, a box tells you to "swap out" a component,
a chip, or a number of chips in a particular order. The "swap-out" instruction means
that you should replace the indicated components (one at a time) with a known-good
component of the same type. The unit should then be tested with the new, known-good
component in place to see whether the swap out solved the problem being checked. If
the swap out did not fix the problem, leave in the new chip and swapout the next.
Repeat this procedure for the rest of the swapout. Once the unit properly functions,
reinstall the removed IC's to determine which are actually defective.

NOTE: If sockets or components are replaced, trim leads as close to PC Board as
possible (See Silkscreen - shaded areas indicate which leads to trim. Only trim
leads in shaded areas as close to board as possible).

REPLACE IN ORDER

The "replace in order” instruction means that you should replace the components
indicated in the order listed until the resuit called out in the previous block is
obtained.

X - Some lines terminates with an X inside a circle. When this occurs, return to the
beginning of the test sequence (Mechanical Check page 7-7).

If you have questions or require further information, call your Atari Techline
Specialist.

Inside California
(800) 672-1466

Qutside California
(800) 538-1535
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The problem is probably con-
tamination on the cue ball
and roller shafts. Clean
all contact surfaces
with isopropyl aleohol.

MECHANICAL OPERATION

5O

Remove the top housing.

Remove the cue ball.

Spin the idler shaft.

Does it roll freely No | Replace the idler shaft
with no excessive assy.
noise?
Yes
{s either or both of the Is the PC Board seated Try to straighten
Yes | properly? (Corners where | vag encoding wheels.

encoding wheels making

contact with the
optocoupler?

No

Spin the roller shafts.

Yes

Do the roller shafts
roll freely with no
excessive noise.

No

Replace the entire defec-

tive roller shaft assy.

Ul & U2 are mounted should

be flush with the bottom
cover).

No

Seat the PCB Board

if they cannot be
straightened, replace,
the entire roller
assembly.

properly.

CX5200 Field Service Manual
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Return to beginning of Test Sequence
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KEYBOARD TROUBLESHOOTING (START, PAUSE, RESET BUTTONS)

DO

Do the START, PAUSE &
RESET buttons work
properiy?

No

Perform game cable
continuity check.
{See chart)

Is the cabile OK?

Yes

Go to Step 4 of
Test Procedures,
Page 7-7.

Replace the cable assy.

Yes

Clean the upper PC Board
and the START, PAUSE &
RESET buttons.

Do the START, PAUSE & Swapout:
RESET buttons now work | No | 1) Buttons
properly? 2) PC Board
Yes

Go to Step 4 of
Test Procadures,
Page 7-7.

Game Cable Continuity Check

Using a Digital Voitmeter, check the continuity from Il {column 1) en the upper PC Board to the
game cable port connector (column 2).

Key
START, PAUSE, RESET

START, 1,2,3

(1)

Ji Pin #

1

L e R Rl S I

CX5200 Field Service Manual

(2)

Game Cable Port
Connector Pin #

— R




KEYBOARD TROUBLESHOOTING (KEYPADS)

S

Yes Clean the upper PC
Did just | keypad fail? Acard and the failed
keypad.
No
Perform game cable Yes [Go to next step in Test
continuity check. Do:’some k:yp:id gow Procedures, Trakball and
(See chart) properiy: Firebutton Test, Page 7-8.
No
No Swapout
Replace the game OK? ¥
cable. lS the Ca-blﬁ l) Keypad
Yas 2) PC Board
Clean the upper PC
Go to Step 4 of Board and both keypads.
Test Procedures, Go to Step 4 of
Page 7-7. Test Procedures,
Page 7-7.
Yes Do both keypads
now work properiy?
No
Swapout:
1) Keypads
2) PC Board
Yes Do both keypads now
i work properly?
No
Go to next step in Test Go to Step 4 of
Procedures, Trakball & Replace game cable. Test Procedures,
Firebutton Test, Page 7-8. Page 7-7.

Game Cable Continuity Check

Using a Digital Yoltmeter, check the continuity from J1 (column 1} on the upper PC Board to the
game cable port connector {column 2),

(1} (2)
Game Cable Port

Key J1 Pin # Connector Pin #
START, FAUSE, RESET 11 4
START, 1,2,3 4 7
PAUSE, 4,5,6 2 6
RESET, 7,8,9 1 5

1,4,7,+ 5 3
2,5,8,0 7 2
3,6,%,# 3 1

CX5200 Field Service Manual 7-13



Yes

Page 7-15

Return to beginning of Test Sequence

CURSOR LEFT/RIGHT TROUBLESHOOTING

>

Is unit being supplied
with +5VDC?

No Replace game cable

assembly.

Return to beginning

Yes of Test Sequence
I
Does TP5 toggle low No Are there 5V square Replace A2
{OV) when the ball is waves at TP1 and TPZ  [ves
moved to right and high when the ball is spun?
(5V) when the ball is — y
moved to the left? ©
es Page 7-16
Is TP7 low when the No
ball is not in Replace A3,
motion?
Yes
Is there a 5V square
wave at TP7 when the Is there a 5V
ball is spun? No square wave at pin No
{Duty cycle will % of A3 when the '
vary with ball ball is spun?
speed). Page 7-17
. Yes
Yes .
: Is there 5VDC at No
Does an inverted TP7 53 of A3? ‘ :
signal appear at pin pmn 2o ‘
3_of AL when the ball Yes Page 7-17
is spun right and at
pin 4 of A% when the
ball is spun left? Swapout A3.
No
No | Check C5 and RS,
Replace A4, Is there a square Replace defective
wave at TP7? components.
- | Yes .

©

CX5200 Field Service Manual
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CURSOR LEFT/RIGHT TROUBLESHOOTING (Cont.)

o=

Page 7-18

Use Digital Voit Meter
to check for open trace
or defective R9 or R17.

No

>

Does a TP7 signal
appear at pin 10
of A5 when the ball
is spun left?

———

No

Yes

Is there a ramp
waveform (approx.
3V) at TP9 when the
ball is not in
motion.

Yes

Does the TP9 ramp

amplitude decrease

when the ball is spun
to the right?

Yes

Repair or Replace

O,
Return to beginning
of Test Sequence

CX5200 Field Service Manual

Does the TP9 ramp
amplitude increase
when the bail is spun
to the left?

No

Yes

The problem is not
in the trakball, The
problem may be in the
Model 5200 console.

Replace AJ.

Use Digital Volt Meter
to check for open trace
or defective R10, R13.

I Repair or Replace

Return to beginning
of Test Sequence

—()

Return to beginning
of Test Sequence



CURSOR LEFT/RIGHT TROUBLESHOOTING (Cont.}

>

Is the slightly
rounded square wave

at pin 5 and pin 7 of No Jl
Al a minimum of Replace Ul. I
450 MV? (Maximum
2.5V)
Yes
Is there approx. No ] 1sCl0 shortedor | No
400 N;VO?tApll'r;s b & are R30, R3] open? Replace Al.
4
Yes Yes
Replace defective
I Replace Al. component.
~
®
Return to beginning of Test Sequence
CX5200 Field Service Manual 7-16




CURSOR LEFT/RIGHT TROUBLESHOOTING (Cont.)

—c—

Is C3 shorted? No Replace A5.
Yes
Replace C3.
-t

9,

Return to beginning of Test Sequence

S

Is there +5VDC at No No Yes
the base of Q17 Is C9 or R25 shorted? Is R3 open? Replace R3.
Yes Yes No

Repl d i
Replace Ql. C:;:;:en:fecnve Replace game cable.

©

Return to beginning of Test Sequence
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CURSOR LEFT/RIGHT TROUBLESHOOTING (Cont.}

>

- e ——————
I Is C7 shorted? Mo {s R21 open? Yes Replace R21.
Yes No [
1 e ——
| Replace C7 Replace game cable.
i
X

Return to beginning of Test Sequence

CX5200 Fieid Service Manual
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CURSOR UP/DOWN TROUBLESHOOTING

DO

I No | Repl bi
Is unit being supplied eplace game cable
with +5VDC? assembly.
Return to beginning
Yes of Test Sequence
Does TP6 toggle low Are there 3V square
(OV) when the ball is No waves at TP3 and  |¥es] popiace A2
moved up and high TP& when the ball
{5V) when the ball is is spun?
moved down?
No
Yes
Page 7-21
No
{s TP8 low when the Replace A3,
ball is not in motion?
Yes
Is there a 5V square 1s there a'-jv
wave at TP8 when No § square wave at pin No
ball is spun? (Duty 12 of A3 when bail
cycle will vary with is spun?
ball speed.) Page 7-22
Yes Yes
Is there 5VDC at No
pin 13 of A3?
Page 7-20 Page 7-17
Yes
Swapout A3.

CX5200 Field Service Manual

Is there a square
wave at TP3?

component.

Yes

©

Return to beginning of Test Sequence

Check C6 and Ré.
No § Replace defective




CURSOR UP/DOWN TROUBLESHOOTING (Cont.)

>

Page 7-22

Use Digital Yolt Meter
to check for open trace [
or Defactive R11, R19 § No

Does an inverted TP8
signal appear at pin
11 of A4 when the

ball is spun up and No

Replace Aj.

at pin 10 of A4
when the ball is
spun down?

Yes

Does a TP3 signal
appear at pin 4 of

No

‘A5 when the ball is
spun up?

Is there a ramp wave-
form (approx. 3V) at
TP10 when the bail is
not in motion?

Yes

Does the TP10 ramp
amplitude decrease
when ball is spun
down?

 Yes

Repair or Replace

Return to beginning

Does the TP1O ramp
amplitude increase
when ball is spun
up?

Yes

The problem is not
in the trakball. The
problem may be in the
Model 5200 console.

of Test Sequence

CX5200 Field Service Manual
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Replace AS.

er————

Use Digital Volt Meter
to check for open trace
or defective R12, R20,

Repair or Replace

————-—4—

X

Return to beginning
of Test Sequence



CURSOR UP/DOWN TROUBLESHOOTING (Cont.)

Is the slightly rounded
square wave at pin 9

Replace Ul.

& pin 11 of Al mini-
mum of 450MV p-p?
(Maximum  2.5V).

Is C10 shorted or
are R30, R31 open?

Replace defective
component.

Is there approx.
400MYV at pins 8 &
10 of Al1?

Replace Al

Return to beginning of Test Sequence
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CURSOR UP/DOWN TROUBLESHOOTING (Cont.)

Is C4% shorted?

Replace AS.

Yes
Replace C4.

O

Return to beginning of Test Sequence

Is C8 shorted? Is R22 open? Replace R22.

Replace game cable.

Return to beginning of Test Sequence
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LEFT/RIGHT DIRECTIONAL DROPOUTS TROUBLESHOOTING

Set oscilloscope
sweep time to
.2 msec/div.
[ —

P —
Is the rounded square

wave at pin 5 & pin 7
of Al a minimum of No

2.5V) Ball must be

spun at a fast rate.

Yes

Does the waveform

have a 50/50 duty No |

cycle? (Minimum Replace Ul.
acceptable duty
cycle: 60/40)

Swapout:
1) Al
2) A2
3)ul

i
Return to beginning
of Test Sequence

NOTE: Make sure the main PC Board is seated properly in the bottom cover. The corners where
Ul and U2 are mounted should be flush with the bottom cover.

CX5200 Field Service Manual 7-23



UP/DOWN DIRECTIONAL DROPOUTS TROUBLESHOOTING

Set oscilloscope
sweep time to .2
msec/div.

Is the rounded square
wave at pin 9 and
pin 11 of Al a mini- N
mum of 450MV p-p? 2] Replace U2
(Maximum 2.5V)
Ball must be spun
at a fast rate.

Does the waveform
have a 50/50 duty No
cycle? (Minimum Replace U2.
acceptable duty

cycle: 60/40)

Yes

ﬁ
Swapout:

1) Al
2) A2
3) U2

Return to beginning of Test Sequence
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FIREBUTTON TROUBLESHOOTING

Are the dome
switches on the
upper PC Board

damaged? (Inspect
visually)

— T

Swapout:
1) Cable
2) PC Board {(Upper)

.

Replace the
upper PC Board.

©

Return to beginning of Test Sequence
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SYMPTOM

Noisy operation or ball
won't spin freely

Keyboard failure

Fire button failure

Cursor won't move at all
Cursor moves erratically left
and right or up and down

Cursor won't move left
or right

Cursor won't move up
or down

Directional dropouts
(left or right)

Directional dropouts
(up or down)

Blank screen when
trakball is plugged in

CX5200 Field Service Manual

SYMPTOM CHECKLIST

POSSIBLE CAUSES

Dirty roller and idler
shafts and ball, worn
bearings, warped encoding
wheels

Dirty keyboard PC board,
dirty 12-key switch set,
or defective game cable

Damaged dome switches on

keyboard PC Board, defective
game cable

Ql, A3, defective game
cable

A3
Ul, Al-A5, C7
u2, Al-A5, C3

Ul, PC board not seated
properly

U2, PC board not seated
properly

C1,C2 or any of the
IC's A1-A5 shorted to ground

7-26

FLOWCHART
ENTRY POINT

A, Page 7-11

B, Page 7-12

See Chart,
Flowchart B,
Page 7-12

No Flowchart
Entry Point

No Flowchart
Entry Point

C, Page 7-14
D, Page 7-19
E, Page . 7-23

E, Page 7-23

No Flowchart
Entry Point



DISASSEMBLY/ASSEMBLY

Be sure that unit is unplugged from the Model 5200 Console before disassembling to
any level.

Refer to Figures 7-1 and 7-2, for the following Disassembly/Assembly.

. Turn the unit upside down and support it so that cue ball doesn't rub against
the work bench (See Figure 7-5).

= Trakball Unit
(upside down;

(%:z
}

Cue Ball

—— ~———5——-

Book Table Surface Book

Figure 7-5. Cue Ball Support
. Remove the 5 phillips head screws from the bottom cover.
] Turn the unit right side up. Lift off the top cover and place it upside down.
° To remove the Keypad PC board (See Figure 7-6):

- Unplug the ll-pin ribbon cable from the PC board. Be sure to note
polarity when unplugging.

- Carefully pull out on the four retaining clips (top cover) while lifting
up on the board.
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Keypad PC Board o |

o) o} r- —I o) o)
41 -I_ O/ | ::’Retaining Clip

8 8 8

Retaining Clig=

Figure 7-6. Top Cover (Underside)
To replace the Keypad PC Board:

. Position the board as shown in Figure 7-6. Be sure that PC board is under
the notches at the back of the top cover.

° Carefully pull the retaining clips (top cover) far enough away from the PC
board to allow the board to slip down and lock into position under the clip.

® Plug in the 11-pin ribbon cable.

To remove the main PC Board: (See Figure 7-7)
° Unplug the 5-pin cable plug (J2). Be sure to note polarity when unplugging.
e  Lift and remove the cue ball and the two roller shafts.

. Carefully pull out on retaining clip A and lift the PC board, then pull out
on retaining clip B and lift the PC board.

™ Remove the PC board.
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Retaining Clip A

il Main PC Board

Reta/jning Clip B

Figure 7-7. Main PC Board

To replace the main PC Board:

Position the board as shown in Figure 7-7. Be sure that the holes in the
board are aligned with the three holding tabs in the bottom cover.

Carefully pull out on retaining clip A, slip the board down and lock it into
place under the clip.

Carefully pull out on retaining clip B, slip the board down and lock it into
place under the clip.

Plug in the 5-pin cable plug (J32) on the PC board.

To reassemble the consoles

Replace the main PC board in the bottom cover.

Replace the cue ball and two roller shafts in the bottom cover. Be sure
that the roiler shaft bearings and the encoding wheel are seated properly.
The bearings fit into the rounded wells at each end of the rolier shaft
assembly. The encoding wheel fits into the optocoupler slot.

Replace the keypad PC board in the top cover.

Be sure that all cables are plugged in correctly.

Be sure that all springs and keypads are correctly mounted in the top case.
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. Place the top cover over the bottom cover.

e Turn the unit upside down. Support the unit on books to keep the cue ball
from rubbing against the work bench.

. Replace and tighten the five phillips head screws in the bottom cover.
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PARTS LIST

LOCATOR DESCRIPTION PART NUMBER
TRAKBALL ASSY CA02019%
Top Housing Assy CA020197
Bottom Housing Assy CA020198
Lower PCB Assy CA020140
Roller Shaft Assy CA020533
Cable Assy CA020338
Top Housing Assy CA020197
Top Housing C020195
Name Plate C020193
12-Key Switch Set C018126
Fire Button C020192
Auxiliary Function Keys C0138128
‘Upper PCB Assy CAQ20287
Spring C012951
Bottom Housing Assy CA020198
Bottom Housing C021096
Roller Shaft Assy CA020583
Idler Shaft Assy CA020582
Ball, 2 1/4" Diameter C020191
Feet, rubber 88-1006
Lower PCB Sub-Assy CA020141
Shaft, Roller C020572
Encoding Wheel C020571
Bearing C020190
Cl Cap, Electrolytic Radial 10uf 16V C014392
Cc2 Cap, Ceramic Axial .fuf 50V CO014130-19
C3,4 Cap, Ceramic Axial 470pf 50V COo14180-07
C5,6,7,8 Cap, Mylar Radial: .l1uf, 100V CQ17385
Cc9 Cap, Ceramic Axial: .0luf 50V C014180-18
Cl0 Cap, Ceramic Axial: .22uf 50V C014181-05
R1-4 Resistor: 3K 1/4W 14-5302
R5,6 Resistor: 12K, 1/4W 14-5123
R7,26-29 Resistor: 10K 1/4W 14-5471
R3 Resistor: 1K 1/4W 14-5102
R9-12 Resistor: 2.2K 1/4W 14-5222
R13-16 Resistor: 1.3K 1/4W 14-5132
R17,19 Resistor: 43K 1/4W 14-5433
R18-20 Resistor: 30K 1/4W 14-5303
R21,22 Resistor: 180K /4W 14-5184
R23,24 Resistor: 240 Ohm 1/4W 14-5241
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CX53 TRAKBALL

LOCATOR DESCRIPTION

R25 Resistor: 4.7K 1/4W

R30 Resistor: 100K 1/4W

R3l . Resistor 8.2K 1/4W

R32-35 Resistor 430K L/eW

XAl,2,4,5 Socket I.C. 14 Pin

XA3 Socket I.C. 16 Pin

32 Connector, Molex 5 Pin

ul,2 Optocoupler

Ql Transistor, 2N3904
PCB

Al [.C. LM339

A2 I.C. 4013

A3 1.C. 4538

Al 1.C. 4011

AS5 L.C. 4030

Cable Assy, 15-wire, 4-feet

CX5200 Field Service Manual
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PART NUMBER

14-5472
14-5104
14-5822
14-5434
C014386-02
C014336-03
C020463
C020290
34-2N3904
C020142
CO15950
COl14334
C020478
CO014333
C020477
CAQ0203338



SECTION 8
ATARI CX5200 PARTS LIST

MAJOR ASSEMBLIES

LOCATION DESCRIPTION PART NO.
ATARI VCS CX5200 CA018174-01
(ORIGINAL 4-PORT) (Pkgd.)

ATARI VCS CX5200 CA021450-XX
(UNIVERSAL 4-PORT) (Pkgd.)
PC Board Assy (Main CA018087
(ORIGINAL 4-PORT)
PC Board Assy {(Main) CA020108
(UNIVERSAL 4-PORT)
Heatsink Assy CAO015069
Heatsink Assy (Universal) CA020161
RF Modulator "B" Assy CADI12174
Cable Assy CAQ18218
Top Housing Assy CAO018175-01
(Original & Universal 4-Port)
Base Assy CAO018176-01
(Original & Universal 4-Port)
ATARI VCS CX5200 (Pkgd.) CA021452-XX
(2-PORT)
PC Board Assy (Main) (2-Port) CAQ21374
Heatsink Assy CAQ201861
RF Modulator "B" Assy CADI12174
Cable Assy A0Q3647
PC Board Sub-Assy CAQ21375
Top Housing Assy (2-Port) CAQ21587-01
Base Assy (2-Port) CA02]588-XX
ATARI CX522 SWITCH BOX ASSY (Pkgd.) CA020803-01
(ORIGINAL AND UNIVERSAL 4-PORT)
ATARI SWITCH BOX ASSY (2-PORT) CA018233-XX
Balun Transformer C018994
ATARI CX52 CONTROLLER ASSY (Pkgd.) CAQ138107
(ALL MODELS)
Flex Circuit & Key Pad Assy CA018939
Controller Cable Assy CA018145
Top Housing Assy CA018223
Pot & Arm Assy CA01 8937
Cable Pot Assy CAQ018988
CX5200 Field Service Manual 3-1 Changed by
ECN #0036
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LOCATION DESCRIPTION PART NO.

CX521 AC/DC POWER ADAPTOR (Pkgd.) C018187
{ORIGINAL AND UNIVERSAL 4-PORT)

AC/BC POWER ADAPTOR (Not Pkgd.) CA019141-XX
(ORIGINAL AND UNIVERSAL 4-PORT)

A.C. ADAPTOR ASSY (2-PORTIPKGD.) CA021673-XX

PC BOARD ASSY (MAIN) CA013087
(ORIGINAL 4-PORT)
NOTE: The Parts List for PC Board Assy {Main) Number CA020108 begins on page 8-5.
The Parts List for PC Board Assy (Main) Number CA021374 begins on page 8-3.

cl1,2,5,7,8,15-17,21,23-29 Cap. Ceramic Axial .1uF {50V) CO14181-03
34,47,60,73,36

C3,4,6,12,18,22,36,49,50 Cap. Ceramic Axial .01uF (50V) CO14180-18
C9 Cap. Ceramic Axial 100pF (50V) C0o14180-03
C10,31,33,55 Cap. Ceramic Axial 47pF (50V) C014179-05
Cl11,20 Cap. Ceramic Axial 10pF (50V) COo14179-03
Cl13,14 Cap. Polystyrene 820pF (25V) Co18621
C19,99-106 Cap. Polyester Radial .047uF (100V) C017518
C30,32 Cap. Ceramic Axial 68pF (50V) C014179-12
C35 Cap. Ceramic Ax:.. 22pF (50V) CO14179-01
C37,38,40,48,51-54,9 -98, Cap. Ceramic Axia: .001uF {50V} COol4180-17
107-110,124,126,131- 35

Cal,42,119,144 Cap. Tantalum Axial 10uF (20V) CO17516
Cu3,44 Cap. Polyester Radial .22uF (100V) C010394
C45 Cap. Elec Radial 4700uF (25V) CQ016033
C56-59,61-72,74-85,87-90 Cap. Ceramic Axial 470pF (50V) C014179-16
112-115

Clii,117,118,120-122,125, Cap. Ceramic Axial .luF (50V) COl14131-03
127,129,130,136

Cile Cap. Ceramic Axial .22uF (50V) COL4181-05
C138,139,141-143 Cap. Ceramic Axial .luF (50V) CO14181-03
Cl40 Cap. Ceramic Axial 33pF (50V) Co14179-04
R1 Resistor 1 /4W 470K L4-5474

R2 Resistor 1/4W 100K 14-5104

R3 Resistor 1/4W 1 Meg 14-5105
R4-7,15,16,27,32,34-. 7, Resistor 1/46W 4.7K [4-5472
47,55,56,60,69,124

RE& Resistor Variable 500K 19-411504
R9 Resistor 1 /4W 91 Ohm 14-5910
R10,17-21,30,39,44,5 Resistor [/4W 1K 14-5102
59,66,96,101

R11,14,68,131 Resistor 1/4W 220 Ohm 14-5221
R12,61 Resistor 1/4W 2.2K 14-5222
R13 Resistor 1 /4W 240 Ohm 14-5241
R22,64 Resistor 1/4W 8.2K 14-5822
R23 Resistor 1/4W 82K 14-5823
R24 Resistor 1/4W 39K 14-5393
R25 Resistor 1/4W 20K 14-5203
R26,40 Resistor 1/4W 10K 14-5103
R28 Resistor 1/4W 3.3K 14-5332

CX5200 Field Service Manual 3.2



LOCATION DESCRIPTION PART NO.

PC BOARD ASSY (MAIN)(Continued) CAO0L13087
(ORIGINAL 4-PORT)

R29,46 Resistor 1/4W 12K 14-5123
R31,43,65,125 Resistor 1 /4W 6.8K 14-5682
R33 Resistor 1/4W 510 Ohm 14-5511
R41 Resistor 1/4W 8K 14-5183
R42 Resistor 1/4W 9.1K 14-5912
R45 Resistor 1/4W 15K 14-5153
Rug,49 Resistor 1/4W 47K 14-5473
R51 Resistor 1/4W 10 Ohm 14-5100
R52 Resistor 1/4W 5.1K 14-5512
R53 Resistor 1/4W 56 Ohm 14-5560
R54 Resistor 1/4W 560 Ohm 14-5561
R57,58 Resistor | W 330 Ohm (Metal Film) C0O18188-02
R62,63 Resistor 1/4W 22K 14-5223
RrR67 Resistor 1/4W 150 Ohm 14-5151
R70-76,78-95,97-104, Resistor 1 /4W 470 Ohm 14-5471
[02-165,114-121
R106-113 Resistor 1/4W |.8K 14-5182
R122 Resistor 1/4W 22 Ohm 14-5220
R123 Resistor 1/4W 390 Ohm 14-5391
R126 Resistor 1/4W IK (Metal Film) C018974-01
R128 Resistor 1/4W 3.3K {Metal Film) C018974-03
R129,133 Resistor |/4W 630 OChm 14-5681
R130 Resistor |/4W 1.5K {Meta! Film) C018974-02
R132 (Alternate listed) Resistor Variable 1K Co19103
R132 {(Alternate for P/N Resistor Variable 1K C018975
C01%103)
Ul IC CD#050B (HEX CMOS Buffer) CO010816
U2 IC 6502 (Modified) CO014806
U3 IC ANTIC C012296
U4,15 IC 74L5244 C0o14313
us IC GTIA COL14805
Ue IC 74LS139N C018032
u7 IC POKEY COL12294
Ug IC ROM OS C0l191586
Uo-13 IC 4G52 (Analog multiplexer) CQ017950
Ul4,28 IC 741510 C014339
Ule,l7 IC 74L8258N C019G52
Ui8-25 IC RAM (16K X 1D Single Supply) C018082
uz7 IC 741500 COl14341
u29 IC 4013B (Dual Type D Flip Flop) CO014334
CR1-4 Diode 1N914 31-1NS14
Q1L,2,5,11,15 Transistor 2N3906 C018991
Q3,8-10,12-14 Transistor 2N3904 34-2N3904
Q4 Transistor 34-2N3563 34-2N3563
Q6,7 Transistor MJEZ10 C01309¢4
CX5200 Field Service Manual 3-3 Changed by
ECN {0036

6/21/83



LOCATION

Y1 (Alternate listed)
Y1 (Alternate for P/N

C015510)

L1
L2

L3

L4-6

L8
L9,11-16,18

DS1
DS1 (Part of)

VR1,2 (Part of)

51
52

J1

J3

Port 1-4
X1,6,9-13,16-25
X2,3,5,7

X4,15

X8

X14,27-29

¥YR!,2
VR1,2 (Part of)

CX5200 Field Service Manual

DESCRIPTION

Crystal 3.579575 Mhz (HC-18)
Crystal 3.579575 Mhz

PC BOARD ASSY (MAIN)Continued)
(ORIGINAL 4-PORT)

Inductor Variable (0.85-1.2uH)
Inductor Axial 2uH

Inductor Axial 4.7uH

Inductor Axial 22uH

Inductor Axial 2.7uH

Inductor Ferrite Bead

LED
LED Standofif

Voltage Regulator 78M05 (5V)

Switch Slide Channel Select
Switch Momentary Push Button

Connector Cartridge PC Board
Mount (18/36)
Connector Phono Jack

Connector (15 pin)

Socket IC (16 pin)
Socket IC (40 pin)
Socket IC (20 pin)
Socket IC (24 pin)
Socket IC (14 pin)

Heatsink/Regulator Assy
Heatsink

RF Modulator "B" Assy
Cable Assy

Shield Top
Shield Bottom

PC Board (32 mounted on
PC Board)

8-4

PART NO.

C015510
col10177

CA018087

C010823
C010822
C014804
CO014380
C013189
CO14384

Co14776
Co18143

C014348

C012241
CO18093

Co18081
C013245
CQ18013
C014386-03
C014326-09
C014386-05
C014386-07
C014386-02

CAO019069
C018140

CA012174
CAO0182138

cotonzy
C0190238

CO18085



LOCATION

Al

A2

A3

AS

A6

A7

A8
A9-13
Alb
AlS5
Al6, 17
Al13-25
A26
A27

Cl1,2,7,8,15-17,
21,23-29,34,47,60
73,86,111,117,118,
121,122,125,127
129,130,136,137,
138,139,141,142,
143,147
C3,4,6,12,18,22
36,49,50

C9

C10

Cl1,20

Cl13,14

C19,99-106
C30-33

C35
C37,38,40,48,51
52-54,91-98,107-
110,124,126,131-
135

C39
C41,42,119,144
C43,44

C45

C55,145

CX5200 Field Service Manual

DESCRIPTION

PC BOARD ASSY (MAIN)
(UNIVERSAL 4-PORT)

5200 Universal PCB Assy
Heatsink Assembly
LED:DS1

LED Standoff

Shield Top

Shield Bottom

. 4050B

. Custom 6502

. Custom ANTIC

. Custom GTIA

. 74LS139N

. Custom POKEY

. ROM, Q.5.

. Custom 4052, A9-13
. 74LS125

. 741551

. Custom 74LS5258N

. 16Kx1D RAM Single Supply
. Custom 4013B

. Custom 74L500

NODO0ODDDODDOD

Cap. Ceramic Axial 50V

Cap. Ceramic Axial .01uF, 50V

Cap. Ceramic Axial, 100pF, 50V
Cap. Ceramic Axial, 47pF, 50V
Cap. Ceramic Axial, 10pF, 50V
Cap. Polystyrene Auto,

Insertable, 820pF

Cap. Polyester Radial, .047uF,100V
Cap. Ceramic Axial, 39pF, 50V
Cap. Ceramic Axial, 22pF, 50V
Cap. Ceramic Axial, .0001uF, 50V

Cap. Ceramic Axial 68pF, 50V
Cap. Tantalum Axial 10uF, 20V
Cap. Polyester Radial, .22uF, 100V
Cap. Electrolytic Radial, 47uF, 25V
Cap. Ceramic Axial, 390pF, 50V

3-5

PART NO.
CA020108

CAQ20108
CAQ20le6l
Co14776
COL8143
Ca19027
C019023

colosle
C014806
C012296-XX
CO14805-XX
Co180323
C01229¢4
Co19156
C017950
CO16543
Co19671
Co19052
C018082
Co14334
COl43ul

C01481-03

CO14180-18

C014180-03
CO14179-05
C014179-03
C01826!

C017518

C014179-23
C0L4179-01
COl14180-17

Co14179-12
Co17516
C01039%94
C020121
COl4179-24

Changed by
ECN #0036
6/21/83



LOCATION

C56-59,61-72,74-85

Cl16
Cl140
CR1-7,9-10

J1
3

L1

L2

L3

L4-6
L7,%,10,12-15
L8

Q1,2,5,11,15
Q3,8-10,12-14
Qb

Rl
R2
R3

R4-7,15,16,27,32,

34-37,47,56,60,
124,136,55
RS

R10,17-21,30,39

44,59,66,96,50
101,140,141
R11,14,68,131
R12,61,69,135
R13

R22,64

R23

R24

R25

R26,40
R28,142

R29, 46
R31,43,65,125
R4 1

R42

RY45

R4 8,49
R51,137

R52

R53

RS54

CX5200 Field Service Manual

DESCRIPTION

PC BOARD ASSY (MAIN) (Continued)
(UNIVERSAL 4-PORT)

Cap. Ceramic Axial, 47QpF, 50V
Cap. Ceramic Axial, .22uF, 50V
Cap. Ceramic Axial, 33pF, 50V

Diode: 1N914

Cartridge PCB Mount: 18/36 Contacts
Jack, Phono, RF Output, PC Mounted
Connector 15 Pin "D" Sub Port 1-4

Inductor Radial Variable:
.25-1.2uH, 12.5 Turn
Inductor Axial: 2uH
Inducteor Axial: 2.7uH
Inductor Axial: 22uH
Ferrite Bead

Inductor Axial 2.7uH

Transistor Power PNP:MJE
Transistor 2N3904
Transistor 2N3563

Carbon Film Resistor 470K Ohm, L /4W
Carbon Film Resistor 100K Ohm, 1/4W

Carbon Film Resistor | MEG Ohm,1/4W

Carbon Film Resistor 4.7K Ohm 1/4W

Resistor, Pot: 500K, | /4W
Carbon Film Resistor 1K Ohm, 1/4W

Carbon Film Resistor 220 Ohm, 1/4W
Carbon Film Resistor 2.2K Ohm, 1/4W
Carbon Film Resistor 240 Ohm, ! /4W
Carbon Film Resistor 8.2K Ohm, 1 /4W
Carbon Film Resistor 82K Ohm, 1/4W
Carbon Film Resistor 39K Ohm, 1/4W
Carbon Film Resistor 20K Ohm, 1 /4W
Carbon Film Resistor 10K Ohm, 1/4W,
Carbon Film Resistor 3.3K Ohm, 1/4W
Carbon Film Resistor 12K Ohm, 1/4W
Carbon Film Resistor 6.8K Ohm, 1/4W
Carbon Film Resistor 18K Ohm 1/4W,
Carbon Film Resistor 9.1K Ohm L/4W,
Carbon Film Resistor 15K Ohm 1/4W
Carbon Film Resistor 47K Ohm 1/4W
Carbon Film Resistor 10 Ohm 1/4W,
Carbon Film Resistor 5.1K Ohm, 1/4W
Carbon Film Resistor 56 Ohm 1/4W
Carbon Film Resistor 560 Ohm, 1 /tW

3-6

PART NO.
CA02G108

CO14179-16
C014181-05
CO14179-04
31-1N914

C013031
C013245
C018013

C010823

Co10822
C01722¢4
CO14380
CO1438¢4
Co18139

33-2N3906
34-2N3904
34-2N3563

14-5474
14-5504
145105
145472

19-411504
14-5102

14-5221
14-5222
14-5241
14-5822
14-5823
14-5393
14-5203
14-5103
14-5332
14-5123
14-5682
14-5183
14-5912
14-5153
14-5473
14-5100
14-5512
14-5560
14-5561



LOCATION

R57,58

R62,63

R67

R70
R71-76,78-95,97-
100,102-105,114-
121

R106-113

R122

R123

R126

R128

R129

R130

R132

R134

51
S2

Ul
XAl,6,9-13,16,17,
18-25

XA2,3,5,7

XAS
XAl4,15,26,27

Y1

CX5200 Field Service Manual

DESCRIPTION

PC BOARD ASSY (MAIN) {(Continued)
(UNIVERSAL 4-PORT)

Carbon Metal Film 182 Ohm, |W
Carbon Film Resistor 22K Ohm, 1 /4W
Carbon Film Resistor 150 Ohm, 1/4W
Carbon Film Resistor 1.5K Ohm, | /4W
Carbon Film Resistor 470 Ohm 1/4W

Carbon Film Resistor 1.8K Ohm, 1/4W
Carbon Film Resistor 22 Ohm, | /4W
Carhon Film Resistor 390 Ohm, 1 /4W
Carbon Metal Film IK Ohm, 1/4W
Carbon Metal Film 3.3K Ohm, 1 /4W
Carbon Film Resistor 680 Ohm, 1/4W
Carbon Metal Film 1.5K Ohm, 1/4W
Resistor, Trim Pot: 1K Chm

Carbon Film Resistor 100 Ohm, 1 /4W

Switch, Slide: Chan. Sel. Side Arm
Switch, SPDT, Momentary,
Push Button ON/OFF

Modulator, RF "B"
Socket I.C, 16 Pin

Socket 1.C. 40 Pin
Socket I.C. 24 Pin
Socket [.C. 14 Pin

Crystal 3.579575 MHz

3-7

PART NUMBER
CAQ020108

C018138-01
145223
14-5151
14-5152
14-5471

14-5182
14-5220
14-5391
C018974-01
C018974-03
14-5681
C019874-02
C019103-XX
14-5101

C012241
C018093-XX
CA0L12174
CO14386-03
C014336-09
CO014386-07
C014386-02

CO10177-XX

Changed by
ECN #0036

6/21/83



LOCATION DESCRIPTION PART NUMBER
PC BOARD ASSY (MAIN}2-PORT) CAQ021374

Al .C. 4050B COl0816

A2 [.C. Custom 6502 Co1l4806

A3 I.C. Custom Antic C012296-XX

A5 I.C. Custom GTIA C014805-XX

A6 L.C. 74LS139N C013032

A7 L.C. Custom POKEY C012294

A8 I.C. ROM Q.S. CaOl19156

A9-11 I.C. 4052 C017950

All L.C. 7415125 C016543

AlS L.C. 74LS51 CoL19671

Als,l7 I.C. 74LS258N Co19052

Al18-25 .C. RAM 16K X 1D Single Supply CQ13803z2

A26 I.C. 4013B COol4334

A27 I.C. 74L500 CO14341

J2 Power Jack, Rt Angle CO14715
Heatsink Assembly CAD20161

Ul Modulator, RF "B" CA012174

RS8 Resistor, POT, 500K, 1/4W 19-411504

R132 Resistor, Trim POT, 1K C019103-XX

S1 Switch, Slide Channel Select Side Arm C019702-XX

S2 Switch, SPDT, Mmntry Psh Btn, On/Off C018093-XX
Pop Rivets C014796
Shield Top C019027
Shield Bottom C0190238

Cl1,2,5,7,8,15-17, Cap, Ceramic Axial, .luf, 25V C014]181-03

21,23-29,34,47,60,

61,73,86,117,137,121,

122,125,127,129,130,

136,141,138,139,142,

143,147

C3,4,6,12,18,22,36, Cap, Ceramic Axial, .0luf, 50V CO14180-18

49,50

C9 Cap, Ceramic Axial, 100pf, 50V CO14180-03

Cia Cap, Ceramic Axial, 47pf, 50V CO14179-05

Cl1,20 Cap, Ceramic Axial, 10pf, 50V CO014179-03

Cl3-14 Cap, Polystyrene Auto Insertable, Co18261
820pf, 25V

C19,99,100,105,106 Cap, Polyester Radial, .047uf, 100V Co17518

C30-33 Cap, Ceramic Axial, 39p1, 50V C014179-23

C35 Cap, Ceramic Axial, 22pf, 50V C014179-01

C37,38,40,48,51,54, Cap, Ceramic Axial, .00luf, 50V C0i4180-17

91,92,97,98,107,
112,124,126,131,
132,135

CX5200 Field Service Manual 8-8



LOCATION

C39
Cul,u2,119,144
Cu3, 44

Cus
C56-59,69-72,74-
77,87-90,110,115
Cl16

Cl40

C145,55

R1

R2

R3

R4-7,16,27,32,34-

37,47,55,56,60,1 24,

136

R9
R10,17-21,30,39
44,59,66,50,101
140,141
RLL,14,68,13
R12,61,69,135
R13

R22,64

R23

R24

R25

R26,40
R28,142
R29,46
R31,43,65,125
R33

RY1

RY42

R45

RY48,49
R51,137

R52

R53

R 54

R57,58
R62,63

R67

R70

CX5200 Field Service Manual

DESCRIPTION

PCB SUB-ASSY (2-PORT)

Cap, Ceramic Axial, 68pf, 50V
Cap, Tantalum Axial, 10uf

Cap, Polyester Radial, .22uf, 100V
Cap, Electrolytic Radial, 47uf, 25V
Cap, Ceramic Axial, 470pf, 50V

Cap, Ceramic Axial, .22uf, 50V

Cap, Ceramic Axial, 33pf, 50V

Cap, Ceramic Axial, 390pf, 50V
Res., Carbon Film, 470K Ohm, L/4W
Res., Carbon Film, 100K Ohm, L /4W
Res., Carbon Film, 1| Meg Ohm, 1/4W

Res., Carbon Film, #.7K Ohm, 1 /4W

Res., Carbon Film, 91 Ohm, | /4W
Res., Carbon Film, 1K Ohm, L/4W

Res., Carbon Film, 220 Ohm, 1/4W
Res., Carbon Film, 2.2K Ohm, 1 /4W
Res., Carbon Film, 240 Ohm, 1/4W
Res., Carbon Film, 8.2K Ohm, 1/4W
Res., Carbon Film, 82K Ohm, 1/4W
Res., Carbon Film, 39K Ohm, 1/4W
Res., Carbon Film, 20K Ohm, 1/4W
Res., Carbon Film, 10K Ohm, 1/4W
Res., Carbon Film, 3.3K Ohm, 1/4W
Res., Carbon Film, 12K Ohm, ! /4W
Res., Carbon Film, 6.8K Ohm, 1 /4W
Res., Carbon Film, 510 Ohm, 1/4W
Res., Carbon Film, 18K Ohm, 1/4W
Res., Carbon Film, 9.1 K Ohm, 1 /4W
Res., Carbon Film, 15K Ohm, 1/4W
Res., Carbon Fiim, 47K Ohm, 1/4W
Res., Carbon Film, 10 Ohm, 1/4W
Res., Carbon Film, 5.1K Ohm, {/4W
Res., Carbon Film, 56 Ohm, 1/4W
Res., Carbon Film, 560 Ohm, 1/4W
Res., Carbon Metal Film, 330 Ohm, |W
Res., Carbon Film, 22K Ohm, 1 /4W
Res., Carbon Film, 150 Ohm, 1/4W
Res., Carbon Film, 1.5K Ohm, 1/4W

8-9

PART NUMBER

CAO021375

COo14179-12
Col17516
CO1039¢4
Co2012!
Col4179-16

CO14181-05
COo14179-04
COo14179-24
L4-5474
14-5104
14-5105

[4-5472

14-5210
14-5102

14-5221
14-5222
14-5241
14-5822
14-5823
14-5393
14-5203
14-5103
14-5332
14-5123
14-5632
14-5511
14-5183
14-5912
14-5153
14-5473
14-5100
14-5512
14-5560
14-5561
C018188-02
14-5223
14-5151
14-5152

Changed by
ECN #0036

6/21/83



LOCATION

R71-74,80-84,
38-91,102-105,
114,117,118,121
R106,109,110,113
R122

R123

R126

R128

R129

R130

R133,134

N

Yl
CR1-10
DS1

L1

L2

L3

L4-6
L9,7,12-15,10

33
XAlL,6,9-11,16,17,
18-25

XA2,3,5,7

XAS8
XAl#4,15,27,26
Ql,2,5,11,15
Q3,3,9,10,12,13,14
Qu

Q6,7

CX5200 Field Service “lanual

DESCRIPTION

PCB SUB-ASSY (2-PORT) (Continued)
Res., Carbon Film, 470 Ohm, 1/4W,
Res., Carbon Film, 1.8K Ohm, 1/4W

Res., Carbon Film, 22 Ohm, 1 /4W
Res., Carbon Film, 390 Ohm, 1/4W

Res., Carbon Metal Film, 1K Ohm, 1/4W
Res., Carbon Metal Film, 3.3K Ohm, 1/4W

Res., Carbon Film, 680 Ohm, 1 /4W

Res., Carbon Metal Film, 1.5K Ohm, 1/4W

Res., Carbon Film, 100 Ohm, 1/4W
Cartridge, PCB Mnt, 18/36 Contacts
Connector,l 5 Pin "D" Sub Port 1-2
Crystal,3.579575 MHz + 120 HZ
Dicde, 1N914

LED

LED Standoff

Inductor Radial Variable, .85-1.2uH
12.5 Turn

Inductor Axial, 2uH

Inductor Axial, 2.7uH

Inductor Axial, 22uH

Ferrite Bead

Jack, Phono, RF Output, PC Mounted
Socket, L.C., 16 Pin

Socket, I.C,, 40 Pin

Socket, 1.C., 24 Pin

Socket, I.C., 14 Pin

Transistor, 2N3906

Transistor, 2N3904%

Transistor, ZN3563

Transistor Power PNP, MJE 210
PCB

PART NUMBER

CAQ21375
14-5471

14-5182
14-5220
14-5391
C018974-01
C019874-03
14-5681
C018974-02
14-5101
C018081
Co18013
Co15510
31-1N914
Col4776
coiglald
C010823

col10822
C017224
C014380
COol14384
79-5903
C014336-03

CO14386-09
C014386-07
C014386-02
33-2N3906
34-2N3904
34-2N3563
C018094
C021376



LOCATION

CX5200 Field Service Manual

DESCRIPTION

TOP HOUSING ASSY

{ORIGINAL AND UNIVERSAL 4-PORT)

Housing Top

Button (Power ON/OFF)
ATARI Logo Name Plate
Spring (Power ON/OFF)

Connector Cover

TOP HOUSING ASSY(2-PORT)
Connector Cover

Top Housing

Name Plate

Button

Spring

BASE ASSY

{(ORIGINAL AND UNIVERSAL 4-PORT)

Rubbher Feet
Housing Bottom
Cartridge Door Rear
Housing Cord Wrap
Cover Controller

BASE ASSY(2-PORT)
Bottom Housing
Rubber Feet

Rear Cartridge Door
Label, FCC

ATARI VCS CX5200
ATARI CX52 CONTROLLER ASSY

(ALL MODELS)

Top Housing

Bottom Housing

Top Bezel

Side Bezel

Top Actuator Plate
Bottom Actuator Plate
Slide Block

Boot

Retaining Ring

Pivot Shaft

Knob

Support Plate (Keyboard}
Flex Circuit

12 Key Switch Set

2 Fire Button Switch Set
Auxiliary Function Keys

PART NUMBER

CAQ138175-01

CO18131
CGC18137
CO18141
CO181t44
C018551

CAQ021587-01
C021353
CAQ021362
Co13141
ColL3137
COl18144

CA018176-01

88-1006

Co18132
C018139
Col18218
CQ18952

CA021588-XX
C018132
88-1006
CO18139
co19107

CA018174-01
CAQ018107

COl181G8
Co181G9
COigl10
COl18111
Co18112
C013113
Col311l4
CO18115
COl13lie
C0181i20
Co18121
coli8123
COi8124
Col18126
C020501
Co13128

Changed by
ECN #0036
6/21/83



LOCATION

Cl

c2

C3,4
C5,6,7,8
C9

C10
R1-4
RS5,6
R7,26-29
RS
R9-12
R13-16
R17,19
R18-20
R21,22
R23,24

CX5200 Field Service Manual

DESCRIPTION

Controller Cable Assy
Top Housing Assy

Pot & Arm Assy
Cable Pot Assy

TRAKBALL ASSY (CX53)
(ALL MODELS)

Top Housing Assy

Bottom Housing Assy
Lower PCB Assy

Roller Shaft Assy

Cable Assy

Top Housing Assy

Top Housing

Name Plate

12-Key Switch Set

Fire Button

Auxiliary Function Keys
Upper PCB Assy

Spring

Bottom Housing Assy
Bottom Housing
Roller Shaft Assy
Idler Shaft Assy

Ball, 2 1/4" Diameter
Feet, rubber

Lower PCB Sub-Assy
Shaft, Roller
Encoding Wheel
Bearing

Lower PCB Assy

Cap, Electrolytic Radial 10uf 16V
Cap, Ceramic Axial .luf 50V
Cap, Ceramic Axial 470pf 50V
Cap, Mylar Radial: .luf, 100V
Cap, Ceramic Axial: .0luf 50V
Cap, Ceramic Axial: .22uf 50V
Resistor: 3K 1/4W

Resistor: 12K, 1/4W

Resistor: 10K 1/4W

Resistor: 1K 1/4W

Resistor: 2.2K 1/4W

Resistor: 1.3K 1/4W

Resistor: 43K 1/4W

Resistor: 30K 1/4W

Resistor: 180K 1/4W

Resistor: 240 Ohm 1/4W

PART NO.

CAQ0L18145
CA018223
CAD18987
CAQ018938

CAQ20194

CAQ20197
CA020198
CAQ20140
CAQ20533
CAQ20338

CAQ20197
C020195
C020193
Co018126
C020192
C0o18128
CAD20237
C012951

CA020198
C0210%6
CA020533
CA020532
C020191
38-1006
CAQ20141
C020572
020571
C020190

CA020140
C014392
C014180-19
C014180-07
C0178385
C0o14180-138
C014181-05
14-5302
14-5123
14-5471
14-5102
14-5222
14-5132
14-5433
14-5303
14-5184
14-5241



SECTION 9
SERVICE BULLETINS
This section is to be used by you to file the three classifications of service bulletins
that are periodically released by the Director of Technical Support.

The following are brief descriptions of each classification:

FIELD CHANGE ORDER

A Field Change Order describes mandatory hardware or software changes to ATARI
Computer products and instructs how to implement these changes. The changes must
be performed on all units serviced or repaired.

UPGRADE BULLETIN

An Upgrade Bulletin describes product improvements or modifications that the
consumer may wish to purchase. These bulletins allow you to modify the customer's
unit to add capabilities which may not have been available when the unit was originaily
manufactured.

TECH TIP

A Tech Tip is a document of a general nature which transmits routine service or repair
information. By communicating methods developed since you attended training
classes, Tech Tips aid to continuously improve repair skills and increase knowledge of
ATARI Computer Products.

Other times, Tech Tips alert you to units that have been modified and are now

standard for ATARI Manufacturing, but are different from many existing units and
require different repair techniques.

CX5200 Field Service Manual 9-1



J;]\ Consumer Product Service
s Manager of Tehnical Support
ATARI FIELD CHANGE ORDER number 1A

MODEL:2600A ATARI Video Computer System DATE: July 19, 1982

SUBJECT:
Changing 12V radial lead capacitors at C241 and C242.
DESCRIPTION:

Some capacitors for these locations are not rated at an acceptable
voltage. The incorrect capacitors are 12 volt radial lead type (see
Figure 1). An easy way to identify a problem at C241 or C242 is to look
at the screen with the diagnostic cartridge running COLOR BAR. The
color is very grainy with faint vertical bars. (COLOR BARS look like
COLOR SQUARES.)

Figure l. Incorrect Capacitor

PARTS: .
OLD REPLACE
PART WITH PART
LOCATION NUMBER NUMBER DESCRIPTION
C241 2C-001 21-101104 .luf Axial Lead
Polycap - 100v
C242 2C-001 CO014181-03 .luf Axial Lead

Ceramic - 25v

INSTALLATION PROCEDURES:

Desolder and remove 2C-00l1 from C24!. Insert and solder 2!-101104%
into C2%1.

Desolder and remove 2C-00Q1 from C242. Insert and solder CQOl4181-03
into C242.

TESTING PROCEDURES:

Use standard testing procedures as outlined in the 2600/2600A Field
Service Manual (C018040).

D4 wasn Commmomasmens Compary 1C192 (3/82)



’;Ik Consumer Product Service
Manager of Tehnical Support

ATARI FIELD CHANGE ORDER number

MODEL: 2600A ATARI Video Computer System

DATE:

PRIORITY LEVEL:

and C242 even if no symptoms of failure are apparent.

DIFFICULTY REPORTING:

Field Change Order, contact the ATARI Tech Line Specialist.

Inside California
(800) 672-1466

Qutside California
(800) 538-1535

Mandatory on all 2600As received for service that have 12 volt
capacitors in either C241 or C242. Replace all 12V capacitors at C241

If you have any problems or questions concerning the implementation of this

1C192 (3/82)




’ill Consumer Product Service
: Manager of Tehnical Support

ATARr | TECH TIP number 2

MODEL: CX2800 DATE: 11/17/82
SUBJECT:

Blanking Resistor
DESCRIPTION:

The Rev. 4 CX2800 PCB has an 820 Ohm resistor soldered across pins 6 and 9 of U2

(TIA) on the soldered side (bottom). This resistor improves the game color and must
not be removed. Rev. 5 and above CX2800 PCB have this resistor incorporated in

their design.

DIFFICULTY REPORTING:

If you need further clarification concerning this Tech Tip, call the ATARI Tech-Line
Specialist.

Inside California
(800) 672-1466

Qutside California
(800) 538-1535

1c191 (3/87)
O v



’Il Consumer Product Service
Manager of Tehnical Support

ATARY’ TECH TIP number __

. DATE:
MODEL.: 2200 Li/12/32

SUBJECT:
Switchcaps
DESCRIPTION:

If at power-up two switches are activated at the same time (indicated by both the
Joystick and Paddle, or Novice and Expert LED's "on" at the same time), you must
shorten the switchcap hand ends with sand paper, to eliminate binding.

If the switchcaps seem to be binding when activated on Rev. 4 PCBs, tilt the
momentary switches (52-59) toward the player port side of the board so that there is a
.030 inch gap between the board and the leading edge of the switch bottom (a manual
approximation is usually successful). Some Rev. 4 PCB's have a shim glued to the PCB
to correct this probiem.

DIFFICULTY REPORTING:

If you need further clarification concerning this Tech Tip, call the ATARI Tech-Line
Specialist: C

Inside California
{(800) 672-1466

Outside California
(300) 538-1535

Light Pipe

1c291 /AR
S




; Cons.umer Product Service
Manager of Tehnical Support

ATARI TECH TIP number 4+

2600A ‘T 11/17/82

MODEL.: DATE:

SUBJECT:
Blanking Resistor
DESCRIPTION:

Some 2600A PCBs have an 820 . 1/4 W 5% resistor (P/N 14-5821) installed on the
solder side (bottom). The resistor is located between pins 6 and 9 of A201 (TIA) and
improves the color reproduction of the unit.

The resistor may be added to existing 2600A units at your discretion and the
customer's expense. The addition will result in improved color saturation.

Rev. 16 PCBs and above will have the resistor incorporated into their design.

DIFFICULTY REPORTING:

If you need further clarification concerning this Tech Tip, call the ATARI Tech-Line
Specialist:

inside California
(800) 672-1466

Outside California
(800) 538-1535

91 (3/82
P Y 1C191 (3/82)




”‘ Consumer Product Service
i W, Manager of Tehnical Support

ATARI TECH TIP number D

MopeEL,  CX2800 oaTE: L1/17/82

SUBJECT:
Switch Shorting
DESCRIPTION:

The Rev. 4 CX2800 PCB switch SI (On/Off) has a metal standoff that may short to the
trace beneath the switch. To prevent shorting, place a small piece of insulating tape
on the board beneath the switch. PCB to Rev. 4 and above have the traces rerouted.

DIFFICULTY REPORTING;

If you need further clarification concerning this Tech Tip, call the ATARI Tech-Line
Specialist:

Inside California
(800) 672-1466

Cutside California
(800) 538-1535

Sw1tch""
iy \J

O 1C19 @/82)



’;lt Consumer Product Service
Manager of Tehnical Support

ATARF TECH T]P number 6

vopeL:  ATARI CX5200 oaTE: 11/17/82

SUBJECT:
CX5200 Power Adaptor

DESCRIPTION:

Do not use an HCD Power Adaptor with the CX5200 as it will damage both the HCD
Power Adaptor and the CX5200 Switchbox.

The proper Power Adaptor to use with the CX5200 is:
CX521 AC/DC Power Adaptor, Part Number C013137
Qutput: 9.3 volts DC at 1.93 A.

TROUBLESHOOTING AND MAINTENANCE:

N/A
TESTING PROCEDURES:

N/A
ENCLOSURES:

N/A

[ 1€191 B/8D)




Jgk Consumer Product Service C S
Manager of Tehnical Support v

ATARI TECH TIP number Z.

MODEL:  (yso0g DATE: 1/20/83

SUBJECT:
Defective Rockwell 6502 MPU on CX5200 PC Board.
DESCRIPTION:

Rockwell MPUs with date code of 8250 and later (stamped with the letters
RC) have a timing defect.

A factory modification adds an R-C network on the component side of the
CX5200 PC Board at IC UL4A (pin 1) and U6A (pin ) (see Figures 1 and 2).

Note: You do not need to remove this network to use any other
manufacturer's MPU or a Rockwell MPU with a different date code.

- AN
IDOpr
v

Figure 1. CX5200 Schematic (R-C Network)

Component Side
CX5200 PC Board

Figure 2. Factory Modification

Q‘ & 1C191 (3/82)




ij Consumer Product Service C
4 Manager of Tehnical Support VCS

ATARY TECH TIP

number EQNI._

MODEL: w5200 DATE: | /20/83

I you are installing an RC stamped 6502 on a CX5200 PC Board which has not had

the

factory modification added to the component side:

Add an R-C network to the solder side of the PC Board (See Figure 3).

" ISolder Side
|CX5200 PC Boarg'_

- - . e "
b m et TPl T ik -._;h_.__——-ﬂu—"mu«..u.-.L--}~—-;"mD;l

Figure 3. R-C Network (Add to solder side of CX 5200 PC Board)

PROCEDURES:

You will need:

. 1 - 100 pf capacitor (P/N C014180-03)
1 - 470 L% resistor (P/N 14-5471)
Sleeving (approximately 2" in length)

1€191 (3/83}




J%L& Consumer Product Service
: » Manager of Tehnical Support VCS
ATAR TECH TIP number ZCONT

MODEL: CX5200 DATE: 1/720/%3

See Figure 3 for the following steps:

l.  Straighten the lead of C27 (solder side) and solder one lead of the
100 pf capacitor to it.

2. Point A is an unoccupied well between IC's Ul4 and Ul7. It is
connected directly to Pin 1 of Ul4. Cut the trace running between
points A and B as close to Point A as possible. Use a DVM to
insure that the trace is now open.

3.  Add sleeving to one lead of the 470 £°L resistor. Insert the lead
into the weil at Point A and solder.

4. Wrap the remaining lead of the 100 pf capacitor arouﬁd the lead of
the 470L L resistor at Point A and solder.

bR Remdve the solder from well at Point B which is directly beneath
Ué6. Add sleeving to the remaining lead of the 470 £\ resistor.
Insert this lead into the hole at Point B and solder.

TESTING PROCEDURES

Use standard testing procedures as outlined in the CX5200 Field Service
Manual (P/N FD100127, Rev. 2).

DIFFICULTY REPORTING

If you have any questions or need further clarification concerning this Tech
Tip, contact the ATARI Tech Line Specialist.

Inside California
(800) 672-1466

Qutside California
(800) 538-1535

1C192 (3/82)
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; Consumer Product Service
> ; N Manager of Tehnical Support VCS
: TAR‘ TECH TIP number_a____

MODEL: _ CX5200 DATE: 1/20/83

SUBJECT: CX5200 Controller

DESCRIPTION: :
Repair CX5200 Controllers with damaged boots in the following manner:

1) Follow Disassembly instructions for the CX520C¢ Controller in the
CX5200 Field Service Manual. : '

2) Remove the top controller case and pull off the joystick handle.

3) Remove the boot retaining ring. Remove and discard the damaged
boot.

4) [f the top controller case contains the square ridge around the
access well, as illustrated in "A" below, remove and discard it.
Replace it with the new top controller case in which this square
ridge has been removed, as illustrated in "B".

CLTI TR
\\.\\.\\.\-‘\;\\.\T'

Old Top Controller Case New Top Controller Case

5)  Insert new boot, retaining ring, and joystick handle.

6)  Reassemble controller according to the instructions in the CX5200
Field Service Repair Manual. }

-
1C191 (3/82)
o c




Jgk Consumer Product Service
‘ 3 Manager of Tehnical Support VCS
ATARI TECH T]P number _BCQD:'T_ _

MOREL: 5509 DATE: |, 2-

SUBJECT: CX5200 Controller

DIFFICULTY REPORTING:

If you need further clarification concerning this Tech Tip, call the ATARI
Techline Specialist:

Inside California
(800) 672-1466

Qutside California
(80Q) 538-1535

ENCLOSURES:
20 modified top controller cases

GA 1191 (3/82)




)I‘ Conéumer Product Service
i Manager of Technical Support

ATARIO TECH TlP number

TT
VCS

09

April 8, 1933

SUBJECT:
- 5200 Controiler Knob Puller Tool
PROBLEM AND SOLUTION:

[t has been learned that removal of the 5200 Controiler Knob is difficuit.

To assist you with this task, a 5200 Controller Knob Puller Tool (FC100214) is
now available from our Sales Order Department.

USE AND METHODOLOGY:

This tool is used to easily remove the controller knob without damaging the
controller. |

Push the knob shaft into one of the corners of the top housing opening. Push
down the boot with the tool to expose the shaft. Push the tool toward the
shaft until the shaft is inside the notch of the tool's head (See Figure 1). Now,
gently lever the tool, and the knob will pop off.

NOTE: By using care, you will not damage the boot during this procass.

\f'/

Figure 1. Controller Knob Removal.

PROBLEM REPORTING:

If you require further information or assistance concerning this Tech Tip,
contact the Atari Tech-Line Specialists.

Inside California
(800) 672-1466

QOutside California
. (300) 538-1535

QAWMWCM

1C191 (3/82)




/’]k | - Consumer Product Service
i Manager of Technical Support

TT

. VCS
ATARI TECH TlP number 1 0

MODEL.: 5200 DATE: April 8, 1983

SUBJECT:
New Fire Button (C020501)
PROBLEM:

The fire button on current 5200 controllers have been accused of being "mushy’

and slow to respond".

SOLUTION:

Atari has designed a fire button which is not mushy and reacts rapidly. This
new fire button will replace the old models. When ordering fire buttons use
part number C020501.

TESTING AND TROUBLESHOOTING:

There is no change to either maintenance or trouble shooting techniques
because of this charige.

PROBLEM REPORTING:

If you have questions or require further explanation concerning this Tech Tip,
contact your Atari Tech-line Specialists:

Inside California
(800) 672-1466

Qutside California
(300) 538-2535

o‘m

Comoany

1ci9el (3/82)




)]k | Consumer Product Service - TT

Manager of Technical Support VCS

ATARI’ TECH TIP number 11

MODEL: DATE:

2600A ATARI Video Computer System April 8, 1933

SUBJECT:
Capacitor at C241
DESCRIPTION

The capacitor at C241 may be of the incorrect rating. An easy way to identify
a problem capacitor is to look at the screen with the diagnostic cartridge on
the COLOR BARS. The screen is grainy with faint vertical bars. (The COLOR
BARS lock like color squares.)

SOLUTION:

Install part number 21-101224M at C241.

PARTS:

PART NUMBER  DESCRIPTION

21-101224M .22uf Axial Lead
Polycap - 100v.

INSTALLATION PROCEDURE:

Desolder and remove capacitor at C241, and insert and solder 21-101224M into
its place.

TESTING PROCEDURES:

Use standard testing procedures as outlined in the 2600/2600A Field Service
Manual (FD100133).

PROBLEM REPORTING:

If you have questions or require further explanation concerning this Field
Change Order, contact your Atari Tech-line Specialist:

Inside California
(800) 672-1466

Qutside California
(800)538-2535

QAWWII\ICM

1C191 {3/82)




ii‘ Consumer Product Service | TT

s Manager of Technical Support VCs
ATARI TECH TiP number i2
MODEL: = 5900 DATE:  June 6, 1983

SUBJECT:

Printed Circuit Board (CA018087)

PROBLEM AND SOLUTION:

Some 5200 units display a blank dark screen or a screen with garbled information. The
probable cause for either of these symptoms is an intermittent solder short (bridge) on
the PCB between the AQ Address line trace and the feedthru pad of the REF Line trace
(near connector J1).

TROUBLESHOOTING:

The problem has been seen to occur during one of the following three instances:
1)  When the system is powered-up - the screen is usually blank and dark.

2)  After the system is powered-up with a cartridge in place - the screen will
display random garbled data.

3)  Either of the above can be seen when the PCB is moved or slightly flexed
near connector Jl.
SOLUTION:
To remedy the problem, perform the following five procedures in the exact order given:
1)  Turn off power, and disconnect AC and interconnect cables.
2) Disassemble unit to expose the component side of the PCB (CA0180837).

3) Locate connector Jl, the adjacent A0 Address trace and the feed-thru pad
of the REF Trace (See Figure 1).

4)  Carefully remove the excess solder from the pad and wipe the area clean.
Inspect the pad and if necessary use an X-acto knife to cut a shallow groove
between the A0 Address Line and the feedthru pad. Be very carefuly not to
nick or cut the trace adjacent to the pad.

5) Reassemble and test the unit.




Consumer Product Service
Manager of Technical Suppert

ATARY TECH TIP

number 1__2

MODEL.: CX5200

DATE:

JL

—anl
18

thru pad here.

DIFFICULTY REPORTING:

Specialist

Remove excess solder
between trace & feed-

A

A Address Line Trace REF Trace
Figure 1. 5200 PCB Solder Side at J1

Inside Californi
(30Q) 672-1466

(300) 533-1533
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