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RISK OF ELECTRIC SHOCK
DO NOT OPEN °

CAUTION I

CAUTION: TO REDUCE THE RISK OF ELECTRIC SHOCK,
DO NOT REMOVE THE COVER
NO USER SERVICEABLE PARTS INSIDE
REFER SERVICING TO QUALIFIED SERVICE PERSONNEL

The lightning flash with the arrowhead symbol,
within an equilateral triangle is intended to alert
the user to the presence of uninsulated
"dangerous voltage" within the product's
enclosure that may be of sufficient magnitude
to constitute a risk of electric shock to persons.

The exclamation point within an equilateral
triangle is intended to alert the user to the
presence of important operating and
maintenance (servicing) instructions in the
literature accompanying the product.

IMPORTANT SAFETY & INSTALLATION INSTRUCTIONS

INSTRUCTIONS PERTAINING TO THE RISK OF FIRE, ELECTRIC SHOCK, OR INJURY TO PERSONS

WARNING: When using electric products,
should
always be followed, including the following:

basic precautions

1. Read all of the Safety and Installation Instructions and
Explanation of Graphic Symbols before using the product.

2. Do not use this product near water—for example, near a
bathtub, washbowl, kitchen sink, in a wet basement, or near a
swimming pool, or the like.

3. This product should be used only with a stand or
cart that is recommended by the manufacturer.

4. This product, either alone or in combination with an amplifier
and speakers or headphones, may be capable of
producing sound levels that could cause permanent hearing loss.
Do not operate for
a long period of time at a high volume level or at a level that is
uncomfortable. If you experience any hearing loss or ringing in the
ears, you should consult an audiologist.

5. The product should be located so that its location or position
does not interfere with its proper ventilation.

6. The product should be located away from heat sources such
as radiators, heat registers, or other products that produce heat.

7. The product should be connected to a power supply only of the
type described in the operating instructions or as marked on the
product.

8. This product may be equipped with a polarized line plug (one

blade wider than the other). This is a safety feature. If you are
unable to insert the plug into the outlet, contact an electrician to
replace your obsolete outlet. Do not defeat the safety purpose of
the plug.

9. The power supply cord of the product should be unplugged from
the
outlet when left unused for a long period of time. When unplugging
the power supply cord, do not pull on the cord, but grasp it by the

plug.

10.  Care should be taken so that objects do not fall and liquids are not
spilled into the enclosure through openings.

11.  The product should be serviced by qualified service
personnel when:

A. The power supply cord or the plug has been damaged;

B. Objects have fallen onto, or liquid has been spilled into
the product;

C. The product has been exposed to rain;

D. The product does not appear to be operating
normally or exhibits a marked change in performance;

E. The product has been dropped, or the enclosure damaged.

12. Do not attempt to service the product beyond that described in
the user maintenance instructions. All other servicing
should be referred to qualified service personnel.

13. WARNING: Do not place objects on the product’s power
supply cord, or place the product in a position where anyone
could trip over, walk on, or roll anything over cords of any type.
Do not allow the product to rest on or be installed over
cords of any type.Improper installations of this type
create the possibility of a fire hazard and/or personal injury.

RADIO AND TELEVISION INTERFERENCE

WARNING: Changes or modifications to this instrument not expressly
approved by Young Chang could void your authority to
operate the instrument.

IMPORTANT: When connecting this product to accessories and/or other
equipment use only high quality shielded cables.

NOTE: This instrument has been tested and found to comply with the
limits for a Class A digital device, pursuant to Part 15 of the FCC Rules.
These limits are designed to provide reasonable protection
against harmful interference when the instrument is used in
a commercial environment. This instrument generates, uses,

and can radiate radio frequency energy and, if not installed and
used in accordance with the instruction manual, may cause
harmful interference to radio communications. Operation of
this instrument in a residential area islikely to cause

harmful interference, in which case the user will be required
to correct the interference at his or her own expense.

Changes and modifications not expressly approved by the manufacturer

or registrant of this instrument can void the user’s authority to operate
this instrument under Federal Communications Commission rules.

In order to maintain compliance with FCC regulations, shielded cables
must be used with this instrument. Operation with
unapproved equipment or unshielded cables is likely to result in harmful
interference to radio and television reception.

NOTICE

This apparatus does not exceed the Class A limits for
radio noise emissions from digital apparatus set out in
Radio Interference Regulations of the Canadian Department of

Communications.

AVIS

Le present appareil numerique n’emet pas de bruits
radioelectriques depassant les limites applicables aux
appareils numeriques de laclass A prescrites dans le
Reglement sur le brouillage radioelectrique edicte par le ministere des
Communications du Canada.

the

SAVE THESE INSTRUCTIONS
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Chapter 1
Introduction

&

Notes,

> B

This chapter provides the service technician with a layout of the front and rear panel features,
as well as a brief explanation of their functions. For in-depth descriptions of the many features
the SP2X instruments include, consult the Musician’s Guide.

This chapter also includes a description the symbols used throughout this manual.

Note: If possible, all user programs and setups should be saved prior to opening the unit,

entering the Boot Block to run diagnostics or to perform a hard reset. For instructions to save all
user programs and setups, see Saving User Data in Chapter 5, page 25.

Cautions, Warnings

Please pay special attention to all Notes, Cautions, and Warnings used throughout this manual.
A brief description of these symbols follows:

Note: Provides additional information emphasizes specific instructions.

Caution: Instructs you to proceed cautiously so that damage does not occur to the unit or
individual components.

Warning: Alerts you so that damage does not occur to yourself, others, or external devices.




Introduction

Introduction to SP2X

Introduc

tion to SP2X

SP2X Rear Panel

MIDI Forts

USE Poris Audio Outs [ Power Power

- ' Connector Switch
Switch Contineous Headphones

Pedal Coniral
Pedal

Figure 1-1 SP2X rear panel features

Rear Panel Features

Power Switch—Rocker switch to turn the power on and off.
Power Connector—DC jack to attach the Kurzweil 9VAC power adapter.
Headphones—Standard 1/4” jack to connect headphones.

Audio Outs—Balanced 1/4” left and right audio output jacks to connect to an amplifier, mixer
or sound system

Switch Pedal(SW Pedal) — One 1/4” jacks to connect switch pedals that can be assigned to
control operations such as sustain, sostenuto, etc. (use 1/4” tip/sleeve).

Continuous Control Pedal(CC Pedal) —One 1/4” jacks to connect pedals that can be assigned
to control operations such as volume, expression, etc. (use 10KQ linear taper potentiometer,
1/4” tip/ring/sleeve).

MIDI Ports —In, Thru/Out, and Out ports to connect the SP2X to other MIDI devices to receive,
pass, and send MIDI data.

USB Port—Transmit/receive MIDI messages over USB with host system(typically, PC).




Introduction

SP2X Front Panel

SP2X Front Panel

Figure 1-2 is an illustration of the front panel for the SP2X. Enlargements of sections of this
illustration follow, as well as a brief description of the front panel features.

3xT segment
Effects Display

. 4 1 ) I I I ) ) B

H H ] .
Master Knobs & Zone Selects Program/Setup/Effects/Rythm Edit & System
Selection Buttons Buttons

Figure 1-2 SP2X Front Panel layout

Front Panel Features

Master Volume Performance / Effects

ﬂ - MDI Controtler ()

Zone Volume

Effect Wet/Dry

Knob Mode
.
.

Tap Tempo

Figure 1-3 Master Volume, Performance, and Effects section

Master Volume —Slidepot to adjust the overall volume.

Performance and Effects —The operation of the buttons and knobs in this section depends on
which of the three performance modes is active. Each LEDs located top of the Knob Mode
selection button shows current one of performance modes. They are labeled as follows: MIDI
Controller mode, Zone Volume mode, Effects Wet/Dry mode.




Introduction
SP2X Front Panel

Figure 1-4 SP2X Front Panel, center section

3X7 Segment—Three-character, 7 segment display.

+/- Buttons —This button can charége Sounds in Program/Setup mode and also used as “Play”
and “Stop” button while playing demo song or rhythm pattern. In Global or Boot block menu

can scroll menu items with this button.

Sound Select / Data Entry
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Figure 1-5 Sound Select / Data Entry sections

Group Select—Use the buttons to select a category of Programs or Setups.

Effects and Reverb — Use the buttons to select from two blocks of effects to apply effects and
reverb to programs and setups.

Program/Setup Select— Use the button labeled 1-0, to select a specific program or setup. These
buttons also used as keypad when you enter numbers. +/- button can change sign of the number
typed in keypad mode. Enter/Cancel buttons used as enter or cancel the values you typed in
keypad mode.

Mod/Pitch Wheel Assembly(not shown)—Use the two wheels to vary modulation and pitch.
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SP2X Front Panel
Edit

Edit Store O.Acoess

Key Range VelRange Transpose

Paniz !

Figure 1-6 Edit sections

Edit/Store — Use this button to edit/store modified program or MIDI setup to user bank.

Q.Access — Use this button add your favorite Program/Setup in one place for easy and fast
access.

Key/Vel. Range — Use this button change Key or Velocity rages

Transpose — Use this button to change tonality, using +/- button can be up/down up to 2
octaves.




Chapter 2
Diagnhostics

Diagnostic Tests

The following lists the diagnostic tests available for the SP2X.

¢ ROM

e RAM

¢ MARA

¢ Sound ROM

e DRAM

e Sine

e MIDI

¢ NVRAM

Warning: Some diagnostic tests erase user programs and setups. If possible, be sure to save all

A user programs and setups, before entering diagnostics. For instructions, refer to Saving User Data

in Chapter 5, page 25.




Diagnostics

Entering Diagnostics

Entering Diagnostics

Apply power to the unit. Press Transpose button one time while three dots blinking in the 7-
segment. After a while, segment display the following message:

5Rc

Figure 2-1 7-segment example, entering diagnostics

dhb

Press either the Yes or No button until appears in the segment.
Press the Rhythm button for enter into menu item. The segment displays the following:

Eu‘n'_‘

Figure 2-2 7-segment example, diagnostic main menu

Press Rhythm to select the run one test mode. To select the run burn-in test mode, press either
the Yes or No button then press the Rhythm button to begin the tests.




Diagnostics
Description of Tests

Diagnostic Test Modes

Run One Test

Run One Test allows you to select an individual test, or to step through and run each available
test. To step through the different tests, the Yes or No button. Press the Rhythm button to select
the test.

ontc

Figure 2-3 7-segment example, Run One Test

At the completion of a test, whether pass or fail, press the Program button to exit the test. Press
either the Yes or No button to advance to the next test or another test in the sequence.

At the completion of a test, press the Program button to return to the test menu. To exit
diagnostics, turn the power off and on to return to normal operation.

Run Burn-in I‘J
(AN

Burn-in mode, segment displays and continuously runs the
following sequence of tests,.

¢ ROM

e RAM

¢ MARA

e Sound ROM
e DRAM

e MIDI

The segment displays the test results at the completion of each test. To stop the burn-in process
and view the test results for each test run, press the Program button. Use the Yes or No button
to scroll through the results of each test.

To exit Run Burn-in and return to the main menu, press the Program button. To exit diagnostics,
turn the power off and on to return to normal operation.

Test Results

At the completion of an individual test, the segment displays the test results. An expected

FAS FAL

result is mans passed, means failed.




Diagnostics
Description of Tests

Description of Tests

rom | A6

A T

This test checks the software data (engine, boot, and setups) stored in FlashROM on the Engine
Board.

A failure of this test may indicate a problem with the Flash ROM chip (U5 on the Engine Board),
associated circuitry, or the Engine Board.

RAM AR

The RAM test writes to the microprocessor RAM space and verifies that the write was
successful. A failure of this test may indicate a problem with the RAM or related circuitry on the
Engine Board.

nA

MARA LI

This test performs a read-write of the MARA registers and verifies that the data written can be
read back successfully. A failure of this test may indicate a problem with a MARA, related
circuitry or the Engine Board.

Sound ROM 5 - ,‘-,'

This test confirms that the Sound ROMs can be read by the MARAs by performing a checksum
of the Sound ROMs. The computed checksum is then compared to the stored checksum. A

failure of this test may indicate a problem with a Sound ROM (U47), or the Engine Board.

A

Delay RAM U'i' ,l,

This test performs a quick read-write of the internal RAM and verifies that the data was
successfully written and retained. A failure of this test may indicate a problem with the RAM or
the Engine Board.




Diagnostics
Description of Tests

Sine Wave 5 1

This test generate sine wave from MARA, wave sample located in SoundROM, and plays
through DAC and analog audio output. A failure of this test may indicate a problem with a
MARA or Sound ROM (U47), or the analog audio section including DAC and OP-AMPs.

A Caution: The output level of sinewave test is very loud!.

wor | A5

The MIDI test performs a loop-back of the serial port by sending a 23-byte pattern over the
external MIDI link. This test requires a MIDI loop (a MIDI cable that connects two MIDI jacks).
The test will fail if a MIDI cable is not connected between two MIDI jacks. Be sure to run this
test with MIDI cables connected as follows:

Note: Be sure to use a known working MIDI cable!
Lj; 1.  Connect a MIDI cable to the MIDI In and MIDI out jacks and run the test.

A failure of this test could be caused by failure of the serial port, other MIDI circuitry, or a
problem on the Connector Board or the Engine Board.

NrRam | A HE

The NVRAM(rM2) test performs part of the SRAM back up by built in lithium coincell battery.
Test starts with write test pattern to NVRAM area and after power cycle, read pattern again.

A failure of this test could be caused by low battery voltage or problem of battery-back related
circuit.

10



Chapter 3
SP2X Disassembly/Assembly

Introduction

This chapter contains all the procedures for the disassembly and reassembly of SP2X —as well
as instruments with factory-installed. There are three main sections: Opening the SP2X, Top
Enclosure, SP2X Keyboard Assembly-

fi Warning: If possible, save all user programs and setups before disassembly. For instructions,
refer to Saving User Data in Chapter 5, page 25.

Notes, Cautions, Warnings

Please pay special attention to all Notes, Cautions, and Warnings as they not only point out
specific instructions.

Cables, Connectors
Flat Ribbon Cables

All flat ribbon cables with connectors are keyed, and therefore cannot be reversed. Most flat
ribbon cables have locking cable clips. Be sure to reapply the clips when connecting cables.
When disconnecting and connecting these cables, you must look for the marking on the edge of
the cable denoting Pin 1 and be sure that you match it correctly with Pin 1 on the board.

Cable Routing

In some cases, tape secures cable connections or fastens cables to the Top enclosure. Always
peel back the tape from one side when disconnecting cables so that the tape remains properly
positioned.

Required Tools and Materials

No. 1 Phillips head screwdriver

No. 2 Phillips head screwdriver

Small flat screwdriver

Dowel (3mm diameter)

Needle-nose pliers

Small blunt-end tool (Q-Tip, toothpick, etc.)
Foam block

11



SP2X Disassembly/Assembly
Removing the Top Enclosure

Opening the SP2X

SP2X Bottom

Refer to Figure 4-1. Arrows indicate the locations of the enclosure support wall, endcap and
bottom rear panel screws.

Keyboard
— =
. . . . . . |
o 1 o o o o o o ||| -
o
m " ¢ 3
: «|
N j . Ry R
g . . . . . . .
L @ @ -+
Bottom Rear Panel Screws
Rear Panel
Figure 4-1 SP2X bottom enclosure
A Caution: Do not remove the endcap or bottom rear panel screws at this point of the procedure.

1. Place the unit flat on your work surface.

2. Tilt the SP2X up and move the unit so that the rear panel portion of the unit hangs over the
edge of your work surface. This gives you access to the fourteen screws that secure the bottom
rear panel portion of the top enclosure to the bottom enclosure. Remove the fourteen screws

] ) ) ] ]

i o
L\
G L4
e SO T D o oo w T TT®W™

Figure 4-2 SP2X remove bottom rear panel screw
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SP2X Disassembly/Assembly

Removing the Top Enclosure

3. Refer to Figure 4-3 remove bottom-rear cover
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Figure 4-3 SP2X remove bottom rear panel

4. Refer Figure 4-4 remove 6 keyslip locking screws.
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Figure 4-4 SP2X remove keyslip screws

5. Refer to Figure 4-5 remove keyslip from the top assembly

ﬁ i S e oy
o
/

Figure 4-5 SP2X remove keyslip from the unit
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SP2X Disassembly/Assembly

Removing the Top Enclosure

Removing the Top Enclosure

1.  Follow the procedures described on page 14 remove bottom cover.

2. Refer to Figure 4-6.
3. Remove the six screws that secure the endcaps to the rear panel.

Endcap screws

®

e e
o me o @0 @ ‘00O

[~

Endcap screws

Figure 4-6 SP2X rear panel

Caution: The following steps describe removing the left and right endcaps. To avoid damage
A to the endcaps, be sure to hold onto each endcap when removing the screws. When the endcap
screws are removed, the endcap is free of the unit.

4. Refer to Figure 4-1 for the SP2X. Move the unit so that one end hangs over the edge of
your work surface. Remove the four endcap screws from the bottom enclosure.

5. Refer to Figure 4-4. The bottom edge of the rear panel and back edge of the bottom
enclosure connect to form a lip. The bottom enclosure screws secure the lip.

14



SP2X Disassembly/Assembly

Removing the Top Enclosure

O S g

Figure 4-7 Top cover and bottom enclosure

Warning: Be sure to have your work surface prepared. This includes placing foam blocks
behind the unit. When the top enclosure is removed, place it on the foam blocks to avoid
damaging the volume sliders, control panel buttons, and knobs. The following procedure
requlires e%nough room behind the rear of the unit to place the top enclosure face down on your
work surface.

6. Grip each end of the top enclosure and rotate it back approximately two inches. This
separates the bottom edges of the top enclosure and bottom enclosure.

7. Lift the top enclosure straight up.

8. Turn the top enclosure over and place it face down onto your work surface.

A Caution: Table 4-1 lists the cables, by board location, from the top enclosure to the assembly
they connect to on the bottom enclosure. You should disconnect these cables before removing
top cover.
Top cover Assembly Bottom Enclosure
Connector Board Keyboard Assembly
Connector Board Keyboard Assembly
Connector Board Mod Wheel Assembly

Table 4-1 Top cover and bottom enclosure cables

15



SP2X Disassembly/Assembly

Replacing the Top Enclosure

Replacing the Top Enclosure

1. Position the top enclosure behind the bottom enclosure.

2. Move the top enclosure so that the bottom edge of the rear panel is positioned under the
bottom enclosure edge. See Figure 4-1 on page 13.

Note: Verify that the cables listed in Table 4-1 are lying flat on the bottom enclosure. Be sure
2 that all other cables are tucked between the top enclosure.

3. Hold the top enclosure safely in place and move the unit so that one end of the bottom
rear panel edge hangs over the edge of your work surface and install the bottom rear panel screw
at that end. Slide the unit back onto your work surface. Repeat for other end. Refer to Figure 4-1.

Warning: Perform Steps 3 and 4 separately. Combining these steps could cause the top
A enclosure to flip away from the bottom enclosure or off of your work surface.

4. Move the unit so that the rear panel edge of the unit hangs over the edge of your work
surface and install the remaining screws.

Closing the SP2X

éi Warning: The following procedure assumes that you have completed Steps 3 and 4 in
Replacing the Top Enclosure. If you have not completed these steps, do so before continuing.

1. Refer to Figure 4-7 for the SP2X Tilt the unit up and install screws.

2. Slide one side of the unit off of your work surface and hold the appropriate endcap in
position. Install the six endcap screws in the bottom enclosure. Repeat for the other endcap.

3. Refer to Figure 4-6. Install the six endcap screws in the rear panel.

16



SP2X Disassembly/Assembly
Top Enclosure

Top Enclosure

The top enclosure includes three boards: Connector, Front Panel, and Engine. Figure 4-9 shows
the placement of the boards.

Figure 4-8 Top enclosure Assembly

Engine Board

Front Panel Boards

Connector
Board

Figure 4-9 Top enclosure, board locations

17



SP2X Disassembly/Assembly

Removing the Engine Board

Removing the Connector Board

1. Follow the procedure described on page 16 to remove the top panel assy.

2. Following Steps 3-5, disconnect the cables listed in Table 4-2

Ref. Name Cable Type Destination
J11 SP2X Power standard wire Engine Board
J15 Audio standard wire Engine Board
J4 MIDI/CPU standard wire Engine Board
J6 Front Panel flat ribbon Front Panel Board
J2 Treble flat ribbon Keyboard Assembly
J3 Bass flat ribbon Keyboard Assembly
J1 Wheels standard wire Mod Wheel Assembly
J20 USB standard wire Engine Board

Table 4-2 Connector Board cables

3. Disconnect the hook-up wire cable on the Connector Board.

4. Remove the cable locking clips and disconnect the flat ribbon cables from J2, ]3, and J4.
Be sure to set the cable locking clips safely aside so that you can install them when you
reconnect the cables.

Note: The cables used throughout the SP2X are bundled and routed so that their locations and
Lj; destinations seem obvious. However, to avoid reversing the Bass and Treble cables when
reconnecting, mark one or both cables designating B for Bass and T for Treble.

5. Remove the five screws that secure the Connector Board to the rear panel. Two of these
screws are longer than the others and have spacers located between the screw and the rear panel.
See Figure 4-7 for the locations of the screws and spacers.

ﬁ Note: Do not remove any other hardware from this portion of the rear panel.
—s 6. Remove the two screws that secure the MIDI jacks to the rear panel. See Figure 4-7.
7.  Remove the Connector Board.

Replacing the Connector Board

1. Hold the Connector Board and position it so that the power switch, and the rear panel
jacks are correctly positioned through the rear panel portion of the top enclosure.

2. Install the two screws that secure the MIDI jacks to the rear panel. See Figure 4-7.

3. Install the five screws that secure the Connector Board to the rear panel. Be sure to place
a spacer and use one of the longer screws at the locations noted in Figure 4-7.

4. Connect the ribbon cables in the following order.

Caution: Be sure to look for the marking on the edge of the cable denoting Pin 1 and that you
match it correctly with Pin 1 on the board. Make certain that the wires are straight prior to
inserting them into the connector and that each wire is correctly inserted into its respective
position.
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SP2X Disassembly/Assembly

Removing the Front Panel Board

5. Connect the flat ribbon cables from the Keyboard Assembly to J2 and ]3. Be sure to
install a cable locking clip on each connector.

6. Connect the flat ribbon cable from the Front Panel Board to J4 on the Connector Board.
Be sure to install a cable locking clip on the connector.

7. Connect all the stranded wire cable from the Engine Board to the Connector Board and
from Front board to connector board..

Removing the Front Panel Board

1. Follow the procedure described on page 19 to remove the Connector Board.

2. Following Steps 4 and 5, disconnect the cables listed in Table 4-3.
Top Enclosure

Ref. Name Cable Type Destination
J4 FP Bridge flat ribbon Front Board
J5 FP Bridge flat ribbon Front Board

Table 4-3 Front Panel Board cables

3. Remove the cable locking clip and disconnect the flat ribbon cable at J4, J5 on the Front
Panel Board. Be sure to set the cable locking clip safely aside so that you can install it when you
reconnect the cable.

4.  Remove the eighteen screws that secure the three PC board clamps
5. Remove slider volume handle and 4 control knob handles also

6.  Lift the Front Panel Board up from the top enclosure.

Board. The button caps are mounted individually or in clusters. If a cap becomes separated

i Caution: Each switch button cap uses a set of small pegs to mount the cap to the Front Panel
from the board, be careful that a peg is not inadvertently broken.

Replacing the Front Panel Board

1.  Position the Front Panel Board onto the top enclosure, then raise the top enclosure up
slightly to verify that the volume slider and switch button caps are correctly positioned through
their openings in the top enclosure.

2. Align the center screw holes of the three-hole groupings on the front panel edge of the
board with the thread marks in the extrusion and install the two screws that secure the front
panel edge. See Figure 4-8.

3. Connect ribbon cable cables in the following order.

Caution: Be sure to look for the marking on the edge of the cable denoting Pin 1 and that you
match it correctly with Pin 1 on the board. Make certain that the wires are straight prior to
inserting them into the connector and that each wire is correctly inserted into its respective
position. connector..

4. If you have disconnected the flat ribbon cable from J4, ]J5, reconnect it. Be sure to install
the cable locking clip.
5. Follow the procedure on page 19 to install the Connector Board.
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SP2X Disassembly/Assembly

Removing the Engine Board

Removing the Engine Board

1. Following Step 2, disconnect the cables listed in Table 4-4.

Ref. Name Cable Type Destination
J6 SP2X PWR stranded wire Connector Board
J4 MIDI & CPU Standard wire Connector Board
J9 SP2X Audio Out stranded wire Connector Board
J10 SP2X USB standard wire Connector Board

Table 4-4 Engine Board cables

2. Disconnect the stranded wire cables from J6 to J10.
3. Remove the Engine Board
Replacing the Engine Board
1. Place the Engine Board in position on the top enclosure.
2. Align the center screw hole on the front panel edge with the thread marks in the extrusion
and install the screw that secures the front panel edge. See Figure 4-9.
3. Connect the stranded wire cable from the Connector Board to on the Engine Board.
Caution: Be sure to look for the marking on the edge of the cable denoting Pin 1 and that you
A match it correctly with Pin 1 on the board. Make certain that the wires are straight prior to

inserting them into the connector and that each cable is correctly inserted into its respective
position.

Removing the Mod Wheel Assembly

1.  Refer to Figure 4-10. Slide the left side of the unit forward off of your work surface so
that you can access the four screws and washers securing the assembly to the bottom enclosure.
Remove the four screws and washers.
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SP2X Disassembly/Assembly

Removing the Mod Wheel Assembly

2. Slide the unit back onto your work surface.

Figure 4-10 Mod Wheel Assembly

3. Remove the Mod Wheel Assembly.
Replacing the Mod Wheel Assembly
1. Hold the Mod Wheel Assembly in position over the bottom enclosure.
2. Connect the standard wire cables in the following order.
match it correctly with Pin 1 on the board. Make certain that the wires are straight prior to

inserting them into the connector and that each wire is correctly inserted into its respective
position.

i Caution: Be sure to look for the marking on the edge of the cable denoting Pin 1 and that you

3. Connect the standard wire cable(s).

4 Reapply the nylon reinforced tape to the standard cable(s).
5. Lower the Mod Wheel Assembly into position.
6

. Slide the unit forward and install the four screws and washers to secure the Mod Wheel
Assembly to the bottom enclosure.
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SP2X Disassembly/Assembly

Removing the Keyboard Assembly

SP2X Keyboard Assembly

Removing the SP2X Keyboard Assembly

The following procedure assumes that the SP2X is open and that you have followed the
instructions to remove the top enclosure.

1. The keyboard is secured to the bottom enclosure using nine screws. Refer to Figure 4-11
for the position of the screws. Arrows identify the locations of the nine screws.

2. Tilt the SP2X up and remove the five keyboard rear screws, then lay the SP2X flat on your
work surface.

3. Move the SP2X forward so that the front hangs over the edge of your work surface to
access the remaining screws, and remove the five keyboard front screws.

4. Remove the four Mod Wheel screws and washers. At this point the keyboard is loose in
the bottom enclosure, but it has cables connected to the Mod Wheel Assembly and the
Connector Board.

Figure 4-106 SP2X 88-note keyboard bottom

5. Slide the SP2X back onto your work surface.
6.  Place the Mod Wheel Assembly in its position on the bottom enclosure.

7. Remove the cable locking clips and disconnect the flat ribbon cables from locations J2
and ]3 on the Connector Board.
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SP2X Disassembly/Assembly

Removing the SP2X Keyboard Assembly

8. Remove the Keyboard Assembly.

Replacing the SP2X Keyboard Assembly

2

1. Place the keyboard on the bottom enclosure. Be sure that the flat ribbon cables from the
keyboard are correctly positioned to connect them to the Connector Board.

Note: If you have disconnected the Bass and Treble ends of the flat ribbon cables from the
keyboard contact boards during service, be sure that you have reconnected them and secured
them with tape. Be sure that the small ribbon cable connecting the Bass and Treble Contact
Boards is connected.

2. Connect the flat ribbon cables to ]2 and ]3 on the Connector Board and reapply the cable
locking clips.

3. Secure the flat ribbon cables to the bottom enclosure. Be sure to reapply the nylon
reinforced tape that secures the cables to the bottom enclosure.

4. Slide the SP2X forward so that you can install the five keyboard front screws.
5 Install the four Mod Wheel Assembly screws and washers.

6.  Slide the SP2X back on to your work surface.
7

Tilt the SP2Xup and install the five keyboard rear screws.
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Chapter 5
Troubleshooting

Introduction

Cables, Connectors
Cable Routing
In some cases, tape secures cable connections or fastens cables to the bottom enclosure. Always

peel back the tape from one side when disconnecting cables so that the tape remains properly
positioned.

Surface-Mount Devices

The removal and replacement of surface-mount devices requires training and the proper
equipment. If you do not have the training or equipment to remove or replace surface-mount
devices, contact the service department to order a board replacement. International service
technicians should contact their appropriate Young Chang Distributor.

Saving User Data
1. Setup a MIDI recording device.

2. Connect the a MIDI cable to the MIDI Out port of the SP2X to the MIDI In port on the
external device.

3. Press the Global button on the SP2X. Press the +/- cursor button until the segment

dfif

4. Begin recording on the MIDI recording device.

displays

S5dn

5. Press Rythm on the SP2X. The segment shows When all objects

dfif

are saved, will appear in the display.

6.  Toreload the saved objects, connect a MIDI cable from the MIDI Out port of the recording
device to the SP2X’s MIDI In port.

7. From the external device, begin the playback of the file.
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Trouble Shooting

Entering the Boot Block

Boot Block

Use the SP2X’s Boot Loader to enter Diagnostics or perform a Hard Reset to the unit. You can
also install operating system updates and ROM objects into Flash ROM.

Entering the Boot Block

APEIY power to the unit. When the message appears in the display,
quickly press and release the Transpose button. The segment displays the main menu of the
Boot Loader and the first available option. Use the + or — button to advance to the next option.
The menu options are as follows:

uob5

Install Engine

— Installs new operating system software upgrades.

ubk

— Installs boot block updates.

dhfb

— Enters the diagnostic test menu. For a complete list of tests and the
procedure to execute the diagnostic tests, refer to Chapter 2, Diagnostics.

EnS

— Exits the boot block and returns the unit to normal operation.

Update Boot block

Run Diagnostics

Run Engine

Hard RESET r 5 t

— Clears the memory to factory default settings.
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Trouble Shooting
Resets

Resets
Hard Reset

There are two ways to perform a Hard Reset to the SP2X.

1. Press the Global button and press the Reset button segment displays following screen
BEH .
and press + button segment displays
[
Y
an message. Press the + button again segment finally displays to

continue or the Yes or No button.

Software Updates

A computer with a MIDI interface and sequencer is necessary to transfer software to your
SP2X units MIDI Sysex.

File Formats
Software upgrades are stored as standard MIDI files. Filenames are in the format SP2XVV.MID,

where X is the software block and VVV is the version number (V.VV). The following lists the
possible values for X. Never install files with names that don’t conform to this format; it won't

work.

bk —boot block for keyboard models
k—operating system software for keyboard models.

Installing the Operating System or Setups

Warning: This procedure requires performing a hard reset. All user programs and setups will
be erased. Before continuing, be sure to save all user programs and setups.

1.  Connect a MIDI cable from the MIDI Out port of the computer interface or sequencer to
the MIDI In port on the PC2.

2. Open the first . MID file using the sequencer program.
3. Turn on the SP2X and follow the procedure to enter the Boot Block.
4. Press the Enter button to select “u0OS”

5. The segment shows “uOS”. Start playing the MIDI file from the sequencer. While a file is
loading, the bottom line of the display shows the progress. If the display continues to show
after starting the sequencer, stop and restart the sequence.

6.  After the file is loaded, the display will show “oK”.
7. If you have additional files to load, open the file from the sequencer and begin playing it.

8. Press the Cancel button twice to return to the main menu. Scroll to Hard Reset and select.
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Trouble Shooting
Installing a New Boot Block

Installing a New Boot Block

Warning: This procedure performs a hard reset. All user programs and setups will be erased.
A Before continuing, be sure to save all user programs and setups.

1.  Connect a MIDI cable from the MIDI Out port of the computer interface or sequencer to
the MIDI In port on the SP2X.

2. Using the sequencer program, open the first .MID file.

3. Turn on the SP2X and follow the procedure to enter the Boot Block.

4. Press the Enter button to select . u b 'l:

ubt

6.  The segment shows Start playing
the MIDI file from the sequencer.
While a file is loading, the bottom line of the display shows the progress. If the display

ubk

continues to show after starting the sequencer, stop and restart the
sequence.

7. After the file is loaded, the unit will reset.

Replacing the Battery

The SP2X uses a flat three volt Lithium coincell battery. When the battery voltage runs low, the
unit boots up with a low battery message.

Note: The battery voltage can be checked at anytime using the Scanner Diagnostics. See page

Lf; 30 for more information.
Accessing the Battery
1. Place the SP2X upside down on a flat protected surface.

2. Remove top assembly and set it safely aside.

Removing the Battery

The battery (CR2032) in the SP2X is mounted into a holder on the Engine Board and is
accessible when the access panel is removed.

1.  Insert a flat Iplastlc tool (plastic knife, pen cap, etc.) into one of the openings between the
battery and the holder to lift the battery.
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Trouble Shooting
Installing the Battery

Insert the tool here

to lift the battery.
‘\ Insert the tool between
The holder and the to

ease the battery out
of the holder.

Figure 5-1 Battery and holder

2. Ease the battery out of the holder. If necessary, insert the plastic tool at the bottom of the
holder (closest to the Engine Board) to remove the battery.

Installing the Battery
1. Position the battery over the holder so that the positive terminal is pointing to the Engine
Board.
2. Slide the battery into the holder and apply slight pressure until it snaps into place.

4.  Install the seven screws to secure the top assembly
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Trouble Shooting
Power Problems

SP2X Scanner Test

The Scanner Tests for the SP2X include separate tests for the front panel buttons and LEDs, front
panel knobs including the Master Volume slider, the Mod and Pitch wheels, the keyboard, and
the pedals.

To enter the Scanner Tests, first turn on the SP2X. Once the SP2X is on and ready to play,
simultaneously hold down the Main, Layer and Split buttons. All front panel LEDs will flash
and the segment will display the following:

3=

Figure 5-3 Segment example, SP2X scanner tests

“SP2”, “SCn”, then “vX.Y” are displayed briefly in sequence vX.Y means version of the scanner
installed the unit.

“bAt” means “Battery” and the voltage is X.Y volts. Normal battery voltage is around 3.0 volts
where 3.2v is typical for a new battery and less than 2.8 means the battery is nearing the end of
its life and has only a few months left. At 2.2 volts, warning will begin. A completely dead oe
missing battery may not read exactly 0.0v but will certainly read less than 1.0v.

Next “PCH” then “XXX” is displayed in sequence. “PCH” means the Pitch(left) Wheel and XXX
is its center reading at power-on. Ideally this is 128 but anything between 120 and 136 is
acceptable. New units should be adjusted to be between 126 and 130 to allow for drift over the
life of the unit.

Last is a display of which option diodes have been installed. First “jPr” is displayed briefly then
4 vertical lines will show briefly. Each line represents an option diode from Optl(leftmost) to
Opt4(rightmost) A long line(2 segments long) mans the corresponding diode is installed while a
short line(1 segment) is not installed. Option settings normally tell the scanner software the
keyboard length and weight and should match the actual unit.

Front Panel Buttons

When a button is pressed, its LED(if any) turns on and its matrix address is shown in the
display. Each press of Knob Mode will right the next Knob Mode LED in a top down sequences.
Rhythm and Program button has two color led, each button press, RED and GREEN LEDs turns
on alternatively.

Front Panel Knobs

When a knob or the volume slider is moved, its name is shown briefly then its changing value is
displayed. The names are

“vol” — volume slider,
“KnA” —Knob A,

Knb” — Knob B,
KnC” — Knob C,
Knd” — Knob D.

The name should be correct and the value numbers should run smoothly from 0(or 1) up to
255(254) as slider moved upward or the knob clockwise. When turned very slowlﬁ the number
display will typically change in steps of two(1,3,5,,0r 2,4,6,,,,) and may even switch from even to
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Trouble Shooting

Keyboard Problems
odd and back which is normal. Big jumps of more than 3 counts which turning slowly may
indicate a problem

however, When the control is released, its last reading should remain without changing by more
than 2 counts.

Keyboard

When a keyboard key is pressed, the key’s musical pitch should be shown in the display. The
first character should ge the note name .The second character should be blank for white keys or a
“high o(sharp sign) for black keys. The third character should be the octave number from 0 to 8.
Thus Middle C will be shown as “C 4”

Besides the key name, the 3 decimal points in the display reveal important information about
the rubber switches under the keﬁr being pressed. When the key is pressed partially, the left
decimal point will indicate that the first rubber switch and made contact. When the key is
pressed further, the middle decimal point indicates that the key is pressed further, the middle
decimal points indicates that the second rubber switch has also made contact. Thus when a key is
pressed slowly, the following sequence should be observed exactly 0.

Blank Display -> Correct Key name and left decimal point -> Correctly Key name and left and
center decimal points

If the correct key name and only the center decimal point lights, then there is a defect associated
with the first switch. If all 3 decimal points light, then either more than one key is processing at
once or there is a short circuit in the connecting or on the connector.

Switch Pedals

If a single switch pedal is plugged into the SW jack, operating it should case a response in the
display. For Kurzweil pedals, pressing the pedal should cause “S1C” to be displayed while
releasing it should cause “S10” to be disEllayed. Other vender’s pedals may cause the opposite
response. If a dual pedal is plugged in, then the Sustain (right) pedal should display as described
above. The Soft pedal(left) should cause “S2C” and “S20” to display. As with the buttons , the
display should respond immediately and without flickering if pedal working properly.

Continuous Pedals

If control pedal is plugged into the CC jack, operating it should cause the display to show “CP1”
briefly then its changing values. As with the volume slide r and knobs, the value display should
smoothly increase from 0 to 1 up to 254 or 255 as the pedal is pressed. This is the ideal range of a
perfectly calibrated Kurzweil pedal. Many pedals may only reach 248-250 which acceptable. All
should go down to 0 or 1 however
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Trouble Shooting

Power Problems

Power Problems

Dead

Before opening the unit, verify the following:

¢ The AC outlet is supplying power.
¢ The AC adapter is properly connected to the unit.

4.

Audio Prob
No Audio

1.

2

SANEE L M

Front Panel
Buttons, K

1.

AN LI

7.
activit

Check the power switch, power jack and AC adapter.
Refer to the Interconnect Diagram. See page 5-XX. Check all related connections.

Refer to the Connector Board schematics and check all supply voltages.

lems

Run the Scanner Diagnostics to check the volume slider operation.

Refer to the Interconnect Diagram. See 5-XX .

Check the standard wire from J9 on the Engine Board to J15 on the Connector Board.
Check the solder connections at the connectors.

Refer to the Engine Board schematics and check the signal activity on the DAC, U28.

Trace the signal path.

Problems
nobs or Controllers not working

Run the Scanner Tests.

Refer to the Interconnect Diagram. See page 5-XX.
Check all related cables.

Disconnect and reseat the cables.

Check the solder connections at the connectors.
Check front panel ribbon cable(s).

Refer to the Connector Board schematics and check U12, IC Scanner 38869, for signal
y.

Keyboard Problems
Dead Keyboard

1.

Check the flat ribbon cables connecting the keyboard Bass and Treble Contact Boards tothe

Connector Board, locations ]2 and J3. Be certain that the cables are not loose or damaged.

2.

Disconnect and reseat the cables.
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Trouble Shooting
Keyboard Problems

3. Refer to the Connector Board schematics.

4. Check U12, IC Scanner 38869 on the Connector Board for keyboard signals.

5. Trace signal path.

Find and replace bad component(s) or order a board replacement. Dead Note(s)

One or More in a Section
1. Remove related contact board.

2. Check contact strip for dirt, damage or wearing. Clean dirty contacts with denatured
alcohol. Replace damaged or worn contact strip.

3. Install contact strip.

4. If section is still dead, remove strip and check contact board for shorts, cold solder joints,
etc.

5. Find and replace bad component(s) or order replacement board.

Mechanical Noise

1.  Check keyboard for broken key weights, support brackets, or ripped contacts.
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Trouble Shooting

SP2 Interconnection Diagram

SP2X Interconnect Diagram
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Chapter 6
Parts Lists

Introduction

The parts lists included in this chapter cover all models of the SP2X. Some printed circuit boards
and assemblies are used in more than one model. Therefore, the parts lists on the following pages

are listed under these headings:

The following two tables list the printed circuit boards and assemblies by model.

SP2X Printed Circuit Boards and Assemblies

Part No. Description Pag
NXXXXXXX Final Assembly, SP2X page 36
N012131702 Engine Board page 37
N012300063 Pitch & Mod Wheel Assembly page 40
N012131802 Connector Board page 41
N012131901 Front Panel Board page 44

34




Part List

Final Assembly

Final Assembly

Part No Item Description Unit | Q'ty Location
N013030951 | bending strip(lron) EA 10
N015048226 | FELT 1TX16X1350 BLK KEYBOARD PCBBIMX/PC1/2X EA | 1
N022003720 | CABLE CLAMP 20PIN EA | 4
N022003726 | CABLE CLAMP 26PIN EA | 2
N025224508 | TAPPING SCREW-2 Ev';sf]frxs WHITE With EA | 32
N025223307 | TAPPING SCREW-2 BH 3.5X6 BLK EA | 2
N025223410 | TAPPING SCREW-2 BH 3X10 BLK EA | 2
N025323408 | MACHINE SCREW BH M4X8 BLK EA | 13
N025323414 | MACHINE SCREW BH M4X14 BLK EA | 13
N025323422 | MACHINE SCREW BH M4X25 BLK EA | 6
N025328822 | MACHINE SCREW BH 5X22 BLK With washer | EA | 9
N039000701 | SLIDE VOLUME FELT 0.3TX12X70 EP/YDP2000N/PC1SE EA | 1
N035027211 | POWER CORD STRAIN RELIEF PC-88 EA | 1
N039004322 | Cable Mount Base DAMD-10/PC161 EA 2
N092100205 | Magic Tape(65M) 25X25 ROL | 0.0009
N091020617 | Production History Card SP76/88/88X EA | 1
NO013042304 | CABLE KEYBOARD TREBLE 20P 500mm PC1/SP2 EA | 1 | Refere to Dwg. C3-0285
N013042305 | CABLE KEYBOARD BASS 20P 600mm SP2 EA | 1 | Refere to Dwg. C3-0285
NO013042902 | CABLE FRONT PANEL LINK 26PIN 50mm SP2 EA | 1 | Refere to Dwg. C3-0303
NO013048403 | CABLE FRONT TO CONNECTOR B/D 20P 600mm | SP2 EA | 1 | Refere to Dwg. C3-0354
N013025065 | o= gf%‘&go CONNECTOR B/D 7P sP2 EA | 1 |Refereto Dwg. C3-0322
N013048005 fﬁ)%';nEmE(ESWE%O CONNECTOR B/D 8P sP2 EA | 1 |Refere to Dwg. C3-0350
N013048006 f%%fm%ﬁ% TO CONNECTOR B/D 10P sP2 EA | 1 |Refereto Dwg. C3-0353
N013001524 ?ﬁs%lme(/TSng)To CONNECTOR B/D 5P SP2 EA | 1 | ReferetoDwg. C3-0207
N013048207 | CABLE WHEEL TO CONNECTOR B/D 550mm SP2 EA | 1 | Refere to Dwg. C3-0352
CABLE ENGINE TO CONNECTOR B/D 4P
N013037701 | §1ooE e SP2 EA | 1
N035026330 | SLIDER KNOB (RED) PC3/SP2 EA | 1
N035026331 | VOLUME KNOB(YELLOW) SP2 EA | 4
N035020640 | LED WINDOWS SP2 EA | 1
N032036570 | ENCLOSURE BOTTOM REAR SP2 EA | 1
N032036571 | KEYSLIP SP2 EA | 1
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Part List

Engine Board

Engine Board, N012131702

Part No ltem Description Unit | Q'ty Location
N034010184 LABEL SERIAL NUMBER SOUND SP2 EA 1
N035040105 BATTERY COINCELL 3V, 195mah CR2032 TOSHIBA EA 1
N012131701 ASSY PCB ENGINE(DIP) SP2 EA 1
N035040201 BATTERY HOLLDER TOSHIBA (BV-32) PC-88 EA 1 J13
N041010302 JUMPER 0.1"SP 2POS JUMPER CAP EA 2 @J2,J16
N041030002 HEADER .1"SP SGL ROW 2P (22-03-2021) EA 1 J16
No#t03000s | CONHDR SIP 01" SQR PIN 3 Pos en | 2 |2
N041030150 HEADER DUAL 0.1"SQR 50POS DIGIKEY S2012-50-ND EA 1 J1
N041034004 HEADER 0.098"SP 4P (22-03-5045) EA 1 J10
N041034005 HEADER .098"SP 5P (22-03-5055) EA 1 J9
N041034008 HEADER .098"SP 8P (22-03-5085) EA 1 J6
N041034010 HEADER .098"SP 10P (22-03-5105) EA 1 J4
N055004301 EMI FILTER,DUAL EXC-EMT470BT EA 1 T2
N051102103 RELAY, 5V DPDT (G6H-2-DC5) EA 2 RY1,RY2
N064003502 IC LINEAR +5V LM78MO05 500mA TO-220 EA 1 u29
N012131700 ASSY PCB ENGINE(SMD) SP2 EA 1
N033131700 ggﬁnl:;CB ENGINE, 4LAYER, 190mm x SP2 EA 1
N051064004 RES TF 47Q 5% 1/16W 0603 EA 1 R68
N052064010 RES TF 100Q 5% 1/16W 0603 EA 2 R19,R32
N051064012 RES TF 121Q 1% 1/16W 0603 EA 2 R111,R112
N051064022 RES CF 220Q 5% 1/16W 0603 EA 1 R22
N051064025 RES TF 330Q 5% 1/16W 0603 EA 2 R24,R91
N051066620 RES TF 620Q 5% 1/16W 0603 EA 1 R110
N051064820 RES TF 820Q2 5% 1/16W 0603 EA 1 R29
N051064100 RES CF 1KQ 5% 1/16W 0603 EA 3 R3,R30,R54
N051064130 RES CF 1.3KQ 5% 1/16W 0603 EA 1 R1
N052064015 RES TF 1.5KQ 5% 1/16W 0603 EA 1 R4
N051064220 RES TF 2.2KQ 5% 1/16W 0603 EA 2 R2,R7
N051064470 RES TF 4.7KQ 5% 1/16W 0603 EA 3 R5,R80,R85
N051064110 RES CF 10KQ 5% 1/16W 0603 EA 19 R9,R12,R13,R14,R18,R55,R69,R70,R72,R73,R74,R75,R78,R104,

R105,R106,R107,R108,R109
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Part List

Engine Board

N051064109 RES TF 1MQ 5% 1/16W 0603 EA R27,R83,R84,R86

N051066018 RES TF 18Q 1% 1/16W 0603 EA R81,R82

N051066052 RES TF 60.4Q 1% 1/16W 0603 EA 1 R114

N051066196 RES TF 196Q 1% 1/16w 0603 EA 1 R113

N051064469 RES TF 4.75KQ 1% 1/16W 0603 EA 17 §3567‘§’578’§{358é§3696'?42‘R43‘R44’R45’R48’R49‘R50’R51 R52

N051066107 RES TF 10.7KQ 1% 1/16W 0603 EA 8 R35,R40,R41,R46,R47,R53,R56,R61

N051100010 RES NET QUAD ISO 10KQ 5% 1/16W 3.2mmX1.6mm EA 4 RN1,RN2,RN3,RN4

N052007814 CAP CER NPO 15pF 50V 5% NPO 0603 EA 1 C32

N052007022 CAP CER NPO 22pF 100V 5% 0603 EA 2 C169,C171

N052007833 CAP CER NPO 33pF 50V 5% NPO 0603 EA 2 C33,C34

N052007809 CAP CER NPO 100pF 50V 5% NPO 0603 EA 1 C6

N052007827 CAP CER NPO 270PF 50V 5% NPO 0603 EA 8 C58,C61,C63,C66,C69,C72,C74,C76

N051007810 CAP CER 1000PF 50V 10% X7R 0603 EA 5 C59,C64,C70,C75,C128

N052007801 CAP CER X7R 0.01UF 50V 10% 0603 EA 1 C207
C2~,C4,C8~C14,C19~C21,C51,C54,C56,C60,C62,C65,C67,

N052007825 CAP CER X7R 0.1UF 50V 10% X7R 0603 EA | 105 | C68,C71,C73,C129~C164,C165~C168,C170,C172~C186,
C188~C199,C206,C210~C212,C215~C225

NEW CAP CER X5R 10UF 10V 10% X5R 0805 EA 6 C213,C214,C226,C227,C228,C229

N052901610 CAP ELECT GP 10uF 16V 20% SZB SMT EA 4 C1,C200,C202,C208

N052901011 CAP ELECT GP 22uF 10V 20% SZC SMT EA 1 C164

N052901601 CAP ELECT GP 100uF 16V 20% SZC ZMT EA 2 C201,C204

N052901622 CAP ELECT GP 220UF 10V 20% SZE SMT EA 2 C17,C209

N053000703 DIODE RECT GP SMT 1A S1A S 1N4001 1206 EA 1 D7

N053000802 DIODE SWITCH 1N4148 SMT DL-35 EA 2 D6,D8

N054000102 TRANSISTOR MMBT3904 SOT-23 EA 1 Q1

N054000802 TRANSISTOR MMBT2222L SOT-23 EA 1 Q3

N054010101 TRANSISTOR MMBT2907 SOT-23 EA 1 Q2

N055001505 IND FE BD 2.5-TURN SMT EA 1 L3

N055001509 IND FE BD 500mA 600 OHM @ 100MHz 0805 EA 4 L14,L16,L17,L18

N059010062 XTL 24.576MHZ +/-50PPM FND 18PF SMT OH£ 2}Z(A245K9Y) EA 1 X2

N059010081 XTAL 6.0MHz FND PAR 50ppm SMT HC49 EA 1 X4

N061000910 IC LOGIC NC7SU04 UNBUF INV SoP23-5 EA 2 u22,u24

N061007139 IC LOGIC 74LCX139 TSSOP16 EA 1 u9

IC DIG 74LCX2245 8-Bit BUS
N061007142 IC LOGIC XCEIVER w/ OUTPUT RES SOIC20- | EA u15

300
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Engine Board

IC DIG 74LCX162245 16-Bit BUS

N061007143 | IC LOGIC Rl e a0 | EA | 2 | U213
N061007144 | IC LOGIC 74VHC14 SOP14-150 EA | 1 |U38
N061011008 | IC LOGIC 74AC08 SOP14-150 EA | 1 | U39
N062004905 | IC IF UART ST16C550 W/FIFO PLCC44P EA | 1 |Uu23
N062004923 | IC DAC L%\'/FS?/AS%’@%S’SZVF DL 24B DS EA | 1 |u2s
N062005704 | IC GAL 16V8A-15QJ SMT,PLCC20 EA | 1 | U2
N062100410 | IC MEM SRAM 256kX16 55nS TSOP44-400 LOW PWR EA | 1 | U3
N062100419 | IC MEM DDR SDRAM 2Mx16x4 MT46V8M16TG(MICRON) EA | 1 | Ut
N064003403 | IC REG ADJ LM1117SX-ADJ TO-263 EA | 2 | U55U56
N061008025 | IC REG 2.5V FIXED LP2992IM5-2.5 EA | 1 | us7
N064003511 | IC ANA OPAMP R e Aen4oB0DLBIP | ga | 2 | u27,u30
IC ANA OPAMP IC ANA OPAMP NJM4580M EA | 2 | U27,U30
N083017801 | IC MASKROM OKI MR27V128000J SP2, 830178-001 EA | 1 | U47
N053000712 | DIODE SHTKY SIG 5NS LO-C S BAS40 SOT-23 EA | 2 | D2D11
N062001301 | IC MCU 68331CPV25 MOTOROLA EA | 1 | U1
N062005532 | IC FLASH MEMORY AM29F 160D(AMD) EA | 1 | U4
N266000420 | IC ASIC VLS| MARA si?CGhA%BL - 35x35mm, 1.27mm EA | 1 |u46
N062001400 | IC USB FUNCTION GENERAL PURPOSE | PHIUSBD12 TSSOP28 EA | 1 | u4s
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Connector Board

Pitch and Mod Assembly, N012300063

Part No Item Description Unit Q'ty Location
N012300063 | ASSY PCB PITCH&MOD WHEEL SP2 EA 1
N013040122 | CABLE POT TO WHEEL BD,3PIN #26 AWG 4" SP2 EA 2
N033123001 | FAB PCB PITCH&MOD WHEEL PC2/PC1SE EA 1
N041030004 | Header .1"SP 4PIN,22-27-2041 PC1SE EA 1
N041034005 | HEADER .098"SP 5P (22-03-5055) YDP/RE110/PC1SE EA 1
N051100118 | RES CF EP/EG20/YDP2000N/PC1SE 220Q 5% 1/8W EA 2
N051100132 | RES CF YDP/EP/EG20/YDP2000N/PC1SE 1KQ 5% 1/8W EA 1
N051100310 | RES MF YDP2000ON 1.0kQ 1% 1/8W EA 1
N051100316 | RES MF 1.5kQ 1% 1/8W EA 1
N051100336 | RES MF 4.99kQ 1% 1/8W EA 2
N051100354 | RES MF EP/EG20 10.0kQ 1% 1/8W EA 2
N051100379 | RES MF EG20 110K 1% 1/8W EA 2
N051100439 | RES MF 30.1kQ 1% 1/8W EA 3
N051100850 | RES MF 2.49KQ 1% 1/8W EA 1
N051101401 | RES POT 100K 3/4 TURN EP/PC1SE EA 2
N051101410 | RES TRIMPOT ,50K 3/4 TURM PC1SE EA 1
N051102301 | POT ROTARY 10K(K2600/X) EA 2
N052001204 | CAP CERMONO Z5U EP/EG20/YDP2000N .1UF 50V 20% .3AX EA
N064001903 | IC LINER OPAMP DIP8 TLC2272CP EA 3
N092100402 | Heat shrink 3¢ ROL 0.002
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Connector Board

Connector Board, N012131802

N012131802 | ASSY CONNECTOR B/D (inspection) | SP2 EA| 1
N012131801 | ASSY PCB CONNECTOR(DIP) SP2 EA| 1
N025224506 | TAPPING SCREW-2 BH 3.5X6 WHITE EA| 4
N032064803 | Hieal SIak EXTRUSION HEAT sP2 EA| 1
N041021902 | DC JACK ID:2.1mm OD:5.56mm EA| 1 |J12
N041030310 | CONN MIDI JACK,3-GANG YKF 51-5041(JALCO) EA| 1 | J5
N041033310 | CONN USB FEMALE TYPE-B RECEPTICLE EA| 1 | J19
N041031110 | JACK 1/4" STEREO BELTION(BPJ-BBB-P8) EA| 5 |J7.010. 014016017
N041034002 | HEADER 0.098" SP 2P (22-03-5025) EA | 2 |J9,J22
N041034004 | HEADER 0.098'SP 4P 4P(22-03-5045) EA| 1 |J20
N041034005 | HEADER .098'SP 5P (22-03-5055) EA| 1 |J15
N041034006 | HEADER .098'SP 6P (22-03-5065) EA| 1 |
N041030511 | HEADER .098'SP 7P EA| 1 |J8
N041034008 | HEADER .098'SP 8P (22-03-5085) EA | 1 |J11
N041034010 | HEADER .098'SP 10P (22-03-5105) EA| 1 | J6
N041031220 | HEADER .1'SP DUAL ROW 20P (057-020-153) EA | 3 | J2,J3.J4
N052004309 | CAP ELECT 1uF 16V 20% EA| 1 | Caa
N052002401 | CAP ELECT 100UF 16V 20% 0.1" DIP EA| 1 |C37
‘, T000UF 16V 20% ECE-
N052901602 | CAP ELC GP 0.197"SP RAD oo C EA| 1 | caz
N052001712 | CAP ELECT T000uF 25V EA | 5 | C27,C28,C31,C34,C47
N052001722 | CAP ELECT 2200UF 25V EA| 1 | Cas
N052004410 | CAP ELECT 10000uF 16V EA| 1 |C35
N053020101 | DIODE 1N4002(1A) EA| 5 | D11,D12,D14,D15,D19
N053020111 | DIODE BRIDGE RECT (4amp) KBUO4 EA| 1 | D13
N054010301 | TRANSISTOR NPN KSC2331-Y TO-92L EA| 2 |Qi1,Q12
N064010805 | IC LINER +5V LM78T05 TO-220 EA| 1 | UT0
N064010806 | IC LINER +12V LM78M12 TO-220 EA| 1 |Us
NEW IC OPT COUPLER 6N138 EA| 1 | U4
NEW IC LINEAR —12V LM79L12 SOPS8 EA| 1 | U9
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N012131800 | ASSY PCB CONNECTOR(SMD) SP2 EA| 1
N033131800 géngrSBx ggﬂ’:‘anECTOR’ 2LAYER, SP2 EA
N051101706 | RES TF 470 5% 1/8W 1206 EA| 2 | R65,R78
N051101708 | RES CF 560 5% 1/8W 1206 EA| 4 | R16,R17,R18,R19
N051101714 | RES MF 110Q 5% 1/8W 1206 EA| 8 | R14,R15,R21,R22,R24,R25,R41,R48
N051101718 | RES CF 220Q 5% 1/8W 1206 EA | 4 | R23,R26,R58,R59
N051101724 | RES CF 470Q 5% 1/8W 1206 EA| 2 |R62,R70
N051101730 | RES CF 1.0KQ 5% 1/8W 1206 EA| 2 | R60,R83
NO51101734 | RES TF 1.5KQ 5% 1/8W 1206 EA| 1 |R72
N051101738 | RES CF 2.2KQ 5% 1/8W 1206 EA| 1 |Re7
N051120030 | RES CF 3KQ 5% 1/8W 1206 EA| 2 | R68,R69
N051101721 | RES CF 270Q 5% 1/8W 1206 EA| 1 |R20
NO51120056 | RES CF 5.6KQ 5% 1/8W 1206 EA| 2 | R63,R67
N051101757 | RES CF 10K 5% 1/8W 1206 EA | 14 | R2~R6,R11~R13,R28,R30,R32,R37,R46,R57
N051101780 | RES CF 100KQ 5% 1/8W 1206 EA| 1 |Rs6
N051101790 | RES CF 1.0MQ 5% 1/8W 1206 EA | 5 |R1,R10,R29,R73,R99
NO51125201 | RES CF 200Q 1% 1/4W 1210 EA | 4 |R75,R76,R81,R82
N051103151 | RES CF 15K 1% 1/8W 1206 EA | 8 | R61,R64,R66,R71,R74,R77,R79,R80
NO51101747 | RES TF 4.7MQ 5% 1/8W 1206 EA| 1 |R36
N051101705 | RES CF 4.7K OHM 5%1206 EA| 1 |R35
NO51100010 | RES NET QUAD ISO 10KQ 5% 1/16W EA | 5 | RN1,RN2,RN4,RN9,RN10
3.2mmX1.6mm
NO51100011 | RES NET QUAD ISO 10002 5% 1/16W EA | 8 | RN3,RN5,RN6,RN7,RN8,RNT1,RN12,RN13
3.2mmX1.6mm
N052007033 | CAP CER 33pF 50V 5% NPO 1206 Ea| 2 |c5,c6
N052007401 | CAP CER NPO 100pF 50V 5%1206 EA| 2 | c39,c43
N052007402 | CAP CER 1000PF X7R 1206 EA | 19 gl;’%%oc&C12~C18,C21 ,023~(25,C45~46,
N052007503 | CAP CER X7R 0.1UF 50V 10% 1206 EA | 16 | ©4C7,09.C10,C11,C18,020,C22,629,C30,C32,C33,C36,

C38,C40,C41
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N053000703 | DIODE RECT GP SMT 1A S1A S 1N4001 6.00x3.00mm EA| 1 | D17
N053000802 | DIODE SWITCH 1N4148 SMT DL-35 EA| 5 | D1,D2,D3,D5,D18
N053020101 | DIODE 1N4002(1A) EA| 5 | D11,D12,D014,D15,D19
N054000802 | TRANSISTOR MMBT22221 SOT-23 EA | 2 | Q5,Q10

N054002906 | TRANSISTOR MMBT2907L SOT-23 EA | 5 | Q1,06,07,08,Q9
N055001505 | IND FE BD 2.5-TURN SMT EA | 4 |L1,L2,L3,L4
N059010081 | CRYSTAL 6.144Mhz ET:agPAR 18pF 50ppm SMT EA | 1 | Y1

N061010302 | IC LOGIC 74HCUO4 SOP14 EA| 1 [Us

NO61014002 | IC LOGIC 74HC4051 SOP16-200 EA| 1 [us

N061014003 | IC LOGIC MC74HC541DW SOP—20 EA| 1 | U2

N063002302 | IC OPT COUPLER PC410 SOP6-170(SECOND SOURCE) | EA | 1 | U3

N064003508 | IC ANA OPAMP DL BIP LO-NOI NE5532A SOP8-160 EA| 1 | Uit

N064010804 | IC LINEAR —12V LM79L12 SOP8 EA| 1 | U9

N262100701 | IC M38869 FFAGP FLASH MEMORY EA| 1 |ut2
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Front Panel Board

Front Panel Board, N012131901

N012131901 | ASSY PCB LEFT PANEL (DIP) SP2 EA | 1
N035026160 | LARGE BUTTON NO LED PC3 EA | 3
N035026161 | LARGE BUTTON W/LED PC3 EA | 6
N035023601 | LED SPACER LH-3-6 EA | 3 | @D1,.02.03
N041030511 | HEADER .098"SP 7P (22-03-5075) EA | 1 |J3
N041031220 | HEADER .1"SP DUAL ROW 20P (057-020-153) EA | 1 |01
N041030326 | HEADER .1"SP DUAL ROW 26P (057-026-153) EA | 1 |J4
N051101421 | RES POT 10K LIN H15xL9.8xW12.5 | VO9H20F EA | 4 | R27,R28,R29,R30
N051101502 | SLIDER VOLUME 10KB-LIN 45mm EA | 1 | R31
N052002422 | CAP ELECT ECE-BOJUA4T1 470UF 6.3V 3.5mmSP 0.11mm | EA | 2 | C1.C2
N045010111 | LED T1 RED HI.EFF DIFFUSED LTL-4221 EA | 3 | D1,02.03
N045001830 | LED DISPLAY 3 X 7 SND630A EA | 1 | DS1
N012131900 | ASSY PCB LEFT PANEL (SMD) SP2 EA | 1
N033131900 | FAB PCBLEFT, 2LAYER, 360mm x| oo A | 1

90mm
N043010211 | TACT SWITCH(160gf, BLUE/GRAY) | SAMWON TSM155JK EA | 9 | SWI~SW9
N051005011 | RES CF 4.70hm 5% 1/8W EA | 1 | R16
N051064033 | RES TF 33Q 5% 1/16W 0603 EA | 8 | R1,R4R8,R11,R15R17,R18,R32
N051066010 | RES TF 10K Ohm 1% 1/16W 0603 EA | 18 | R2,R3,R5~R7,RO,R10,R12~R14,R19~R26
N052007503 | CAP CER X7R 0.1UF 50V 10% 1206 EA | 3 | C3,C4.C5
N054000802 | TRANSISTOR MMBT2222 SOT-23 EA | 8 | Q11~18
N054002906 | TRANSISTOR PNP MMBT2907L SOT23 EA | 10 | Q1~Q10
N061000302 | IC LOGIC SOP16 74LS145 EA | 1 | U1
N061020502 | IC LOGIC OCTAL LATCH SOIC 20 | 74HC373A EA | 1 | U2
N061014003 | IC LOGIC SOP20 MC74HC541DW EA | 1 | U3
N045010902 'agg’rfe'\%ﬁ%’gmm CLEAR120 | (|NGBRIGHT AP3216SURCK | EA | 6 | D4~D9
N012132001 | ASSY PCB RIGHT PANEL(DIP) SP2 EA | 1
N035026161 | LARGE BUTTON W/LED PC3 EA | 8
N035026162 | LARGE BUTTON WJ/LED 4-Gang <1,2.3.4> SP2 SET | 1
N035026163 | LARGE BUTTON WJ/LED 4-Gang <6,7,8,9>SP2 SET | 1
N035026164 | LARGE BUTTON W/LED 4-Gang <5>, SET | 1
N035026165 | LARGE BUTTON WJLED 4-Gang <0,+/-.CANCEL,ENTER> SET | 1
N041030326 | HEADER .1"SP DUAL ROW 26P (057-026-153) EA | 1 |J5
N012132000 | ASSY PCB RIGHT PANEL(SMD) SP2 EA | 1

43




Part List

Front Panel Board

FAB PCB RIGHT, 2LAYER, 265mm x

N033132000 | FA8F SP2 EA | 1
N043010211 | TACT SWITCH(160gf, BLUE/GRAY) | SAMWON TSM155JK EA | 24 | SW10~SW33
N045010902 EE; SMT RED WATER CLEAR 120 | (INGBRIGHT AP3216SURCK | EA | 22 | D10~D15,016~D32
N045010912 | LED SMT RED/GREEN WATER KINGBRIGHT AA2734SRSGC | EA | 2 |D14,033

CLEAR

44




Chapter 7
Schematics

Description Page No.
Engine Board — Microprocessor Interface page 47
Engine Board — DRAM, Level Shifter page 48
Engine Board — MARA page 49
Engine Board — Sound ROM, USB, Uart, Bridge page 50
Engine Board — DAC page 51
Engine Board — Power, Clock page 52
Connector Board — 38869 Interface page 53
Connector Board — MIDI, Pedal, USB page 54
Connector Board — Power, Reset, Headphone page 55
Front Board — Front Board Left page 56
Front Board — Front Board Right page 57




R1
BUVDD g -
1.3K ul
—_— siz1 c1 c2 c3
. 1124 pE2/AVEC PE7/S1Z1 Sizn > oS
/DSACKT D> Q| PE1/DSACKT PE6/SIZO 08— ===
7DSACKD 11ag] EEIDSACK] Feans bl DS 10uF [0.1uF  |0.1uF
—L PES/AS 108 U38A
/CRESET = PEIRMC P 2 008 — vee 2
ﬂ%ﬁ? 103 ICWE g : — 41 7
RAN 7aVHC14 us s i
[A21 vcel
gg:i T - U4 uee gﬁ}g AT vee ;; gﬁfg gg lAZ0  vccz|[-42
D13 118 31‘; Cﬂmf a NAKT CA20 9 37 T CA16 20 | A18 vee CA18 A1g
D12 119 ] B1 CS9/A22 -0 7ASIC_CS vee CA 16 | A12 Vee e CA 51 ] 218 ag cD15 CAI1T 57 121 48 cD15
e 2] oz csemet -8 ash e 181 Ats vss 48 Al it 2 a1e D15 (38 Soar A A17 D15| 48 CEiTE
e — o r— gyl R e — Sk o3
TDo9 125 [ CA18 c4 CA 1 a5 CD15 e—— CA12 24 a5 CD12 CA14 23 a5 CD12
€008 121 | o3 A1y |62 AT CA1S 212 "%Dane [4a—cOid A T DA N — CA 221005 D[ cDi1
CcDO7 130 &0 CA16 0.1uF CA14 3 41 CD CA 26 31 CD10 CA 24 43 CcD10
CDoB 131 BZ ﬁlg ) CA15 CA13 ) 2,}3 gg}g 39 CTD12 CAD9 27 gg Dgg 30 D09 CA 20 Q:'If 333 40 CD09 L
CD05 132 D5 Ald a7 CA14 = CA12 5 A1l Dol 38 CD1 CAO8 42 AT D3 29 CDO08 CA1 19 A10 Dosl 41 cDO08
CD04 133 56 CA13 CA11 & 34 CD10 CAD7 43 16 CDO7 CAD9 18 40 CDO07
CDO 138 g; 2:3 52 CA12 CA 2 2;0 qggg 32 TD03 CAD6 an QE gg 15 D06 CAOB 17 igg gg; ag CDO06
CDO02 137 D2 A11 51 CA11 CAl 8 A8 Das a0 CcDog CA 1 Az D5 14 CD05 CAO7 16 A07 Dos a7 CcDO05
CDO0 138 | o7 ai0 |00 CA10 CA| 18 | o Da7 |44 CDO7 CADA 21 a3 Da |12 CD04 CAD6 15 |lnoe Doal |26 CDO04
CDO00 139 Do A9 49 CAO09 CAI 19 s DQS 42 CDi! a CA a3 A2 D3 10 CcD03 CAD5 14 705 Do3 a5 CDO03
AB AG CAO0S8 CAOB 20 A5 DOs 40 CDi [=] CAD2 4 A1 D2 <] CcD02 CAD4 13 704 Do2) 24 cD02
RQ7 95 . a5 CAO07 CADS 21 a8 L& 4 5 CAD 5 8 CD01 CAD3 12 33 CDO01
PF7ARQT A7 Ad DO4 A0 D1 A03 DO1
RQE AROT a4 CADG CAD4 22 CDO @ 7 D00 CAD2 11 32 CDOD
IRQE S—Jae—28 PFeARQE AG 5 Az Do3 (58 Do lA02 Doo|
a7 it A3 CAD5 CAD03 23 a3 CD02 R2 & | == CAD1 10
vce ARQS PF5IRQ5 AS - A2 DO2 cs 01
NGV O Lo M——T W Sy T Az 24 |27 pa |31 cDo ICHE a0 | 15 a | (o0
RQ3 99 41 CAD3 CAD1 25 29 CD00 /CLB 1)
B PF3iRQ3 A3 41 A AO DQO 756E—————?%— LB oo | 5
R70 ARQ1 101 | FF2ARGe A2 CAD1 /RESET 12 47 22K JowWE 17| SE GHD FOWE o | S s
RES PFI1ARQ1 Al €AD0 12| /IRESET /BYTE WE GND TCOE {WE  onDz| i &
115 CAO 3 e
_l_—mL PFOMODCLK A0 O /CE RYBY 18— R3 S e 2 |oE GND3|
JcoE [ op | = [2a ]
- /OE -~ HB GND4
Ll 10K = mosi <281 posomiso e L 1 e Ne A< i b = CLE == GnDs| (52
o
SEK 47 R68 561 pos1mos! FC2/CS5 [H——ErRipas> L.CDCS AVHICOE AP Ne [F—x
5S L e B EReaseh A o /RAMCS usec T ] L CONNECT_BOOT 4
et~ ral~31 . -
+ PQS3/PCS0/3S FCO/CSa [—L AM29F 160 e & =
FLASH_ROM_READ¥»——— 63 ] posapcsi
= 10 posspPCs2 BGACK/CS2 |43 fo52 o
vee iGay |42 Fiote3)
vee <1 pasemPcss BG/CST (142 50 "
el BR/CS0 - MMBT3904
RS 47K _CRXD 76 —sEssT |_140  /BOOTCS 5 L1
g Eé?CHDSI CSBOOT U39B BOOT SELECT R7
et 79 { BRPT/DSCLK PQST/TXD £IxD THILI0R T e
Bhi PIPEDSO I — -
A 55
BAl "‘I“ i 2.2k R8 8.2 1/4W
. 81
MUTE #—23 | pGP7AC4/OCS FREEZE/QUOT FREEZE ERAMCS ,’SESE;
24 | pGpE/OC FLASH_CS
u3sB =—28 pGP5/0C3/0C1
s N 22 PGP4/OC2/OCT PwmE 14—
MUTE (- I PGP3/0C1 PWMA [—18—x vee
P Iggzﬂ(cig 10K V((‘:)C 10K V((':)C e J3
T4VHC14 *"%%‘ an
* PSRONC] cLEaUT ; ERR JCWE CAD1 — U39A -
XTAL |BA ¢ 1 a8 1 8 1 i B ey
vee PCLK SElK ARQ7 > 7 /DSACKOD o 7 3 R10 1000pF £ | i
RQ6 a3 r 7CS0 & 2 LCD_CONT a|les
84 RG5 2 5 /BOOTCES 4 5 —
a5 | VODSYN ICWE 1, &
CLK_24_576MHZ > EXTAL 2[rs
87 { xFc GND |2 RN1 RN2 11 k20 2 5 (R
1 13 6
= 1] vee o il 10K vee u39D g LCDE E
19 | oo GND |28 RQ4 1 8 MALT 1 g 74VHCO8 CD00 18 | gg A0 2 71 |boo
100pF T a5 R 2 7 UTE 2 2 €DO01 17 3 3
s P 4 veCe GND e Wai c130 002 B1 A1 Do1
== 371 vce GND [-48 o 2 & 2 £ “b— B2 A2 4 2 bo2
o — a7 54 R 4 5 CLK 4 5 CDO03 15 5 10
vee GND B3 A3 D03
61 62 0.1uF CcD04 14 [} 11
e 8 vee Gnp B2 eBhe B4 A4 B 1 |pos
cs8 c9 c10 a6 VCC GND I RMN3 RN4 = "cﬁb”é——"—'lL BS AS a 13 D05
= 12
vee GhD 82 choT B6 A6 B 121|pos
|89 | £D07 11 |
0.1uF [0.1uF [0.1uF I 0| VES SnD o7 B A e
I 121 Yoo D 120 1 15
125 | YEC GND mo vee ACDCS oilid 16} —
18 vee GND (128 oF K
= ¥ee Shi 73HC245 20X2 LCD
0.1uF | 0.1uF | 0.1uF | 0.1uF MCE8331 2 R29 = Voo
820
J6 c131
PWRUPRST| -2 B2 1o /CRESET 23-FRI-2007
F-L—— 2 d i 0.1uF
¥ BUVdd > LD vee BAS40 S Do not install following parts for SP2X
S —. 8| —
/BERR o [ =] DS e —:—gﬂz\/ — AT 2 MRXD <K Tep conT 3 A U5, R8, R10, R11, =
TAVHC 14
4 |exeT  vseet|[-2 v — i — MTXD > e o] MIDL T35 C5, C130, G131, J3, L1
FREEZE ¢ | =
AFETCH EREEZE NSEEA T Jomeset sv_DIG |2 c17 AL LT = RES LTS S| a
APIPE 10 | DGND L3 TAVHC14 =o—8|INT_RxD -
APIPE ved] | e S GEE g ¢ E— ] | <<l Young Chang R&D Institute
—— = —8 1 pic_ ouT| 1432 Main St.
SMT2.5T U3BE 13 GND Waltham MA 02451
VCC c129 +HBATY +VBAT UsaAa Copyright 2004 Young Chang Co., L1d.
— < Reproduction without the express written consent of Young Chang Co , Ltd. is prohibjte
c128 e 0.1uUF bibiscel Tille SP2 ENGINE BOARD ASSEMBLY

1000pF

68331 INTERFACE

Size [By Document Number ev
YG LIM <Doc> RAVA
Date: of 6

lTridgz‘ February 23, 2007

Sheet 1
1

46



CAM:1] S s> CANG:]

u12
N_camie [0 i ez cA16 /|
N__CAMI15 3 |
e 2! e = .
N =8 1483 1A3 [-24 IMPORTANT!
: CAM13 6 | 1Ba 1A4 |42 CA13
CAM12 a8 41 CA12 :
e a-| 152 N T — Y Signals DDR_D_[15:8] and DDR_DQS_2
t ey 187 1A7 |38 SA10 should all have equal length copper
[ 37  CAO3 2
188 b traces. Signals DDR_D_[7:0] and
k CAMOr 12| 281 o — T DDR_DQS_0 should all have equal length
14 35
N _CAMOE ___1g §g§ gﬁg 33 CAOB copper traces.
N\ CAMOS 17 | 5py Saq |32 CADS
i = 7 g
20 29 3
N e | ) A0 VCC26 VCC25 VCC25 VCC25 VCC25
[V 0
e e ) 2A8 —25—\,8(:33 ci60 [ c1e1 [ cie2 | ci63 | c174
4| GND 1DIR |- VCC33  vee3s VCC33  VCC33
10 1 snD 2DIR |24 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF
15 | GND €175 c176 c177 c178
211 enD Qe 42 = = = = =
28 GND 20E 0.1uF 0.1uF 0.1uF 0.1uF
24 GND B R19 T 3k S =L
394 eND vee o = = = =
GND yeg -8
vece
vee 42 100 vee2s veezs
= 7ALCX 162245
i)y
.
CDM[15:0] >H > CD[15:0]
4 oo 9ooOgg ,—)) DDR_D[15:0]
| 888 §g388
uis ; > 49 - &5 DDR D 15
k. CDM15 gL on P D16 DDR_A[12_0}>H DDR_VREFP VREF 38‘1'2 63 DDR D f
CDM14 cD14 17 62 A i,
R—CBws— 182 182 46— F57 N.DDR A_12 ] A1 e E I —_reL e
[\ CDMI2 - a4 [4a__CD12 kjja s 411 a1 po11 |32 DDR D,
CDM11 D11 28 57 R
t COMTD 5 188 1AS 3,;1 CcDi0__/| [NDODR A aq | A0 Ra1a o DDR D 9
N CDMO09___ 11 13? 1:? ag _ CD09 QDJ"‘ : 39 ﬁg ggg 54 DDR 33
a7 R a8 13 R
[N_CDMOB 12 | ;52 i CDo8 t”" AT 3 2; ggg = DCOR D 7
DMO7 a6 cDo7 DDR_A_5 36 10 DDR_D_5
I gnmns 14| 281 2M1 e cDbos [N\DDR_A_4 35 ﬁi ggi 8 DDR D 4
N CDM05 15 | 282 2A2 7 CDO5 \_DDR A 3 32 7 DDR D 3
_CDMD4__q7 | 283 23 M Cboa INDDR_A_2 31 ﬁa Bczs & DDR D 2
b0 17 284 2A4 22—y NDDR A_1 50 Af Dgf 2 DDR D _1
Db 285 2A5 B \.DDR_A 0 29 > DDR D 0
t o 20 | 5gg a6 |29 e A0 DQo
Q—=Bhor—22 287 2A7 2L —=50 DDR_BA1S> 27 { gaq upgs 81— DDR_DOS2
DDR_BAO $——25— BAO Lpos |-&————— 55 pbrR_DOSO
4
GND 1DIR b—« /COE g
;‘g GND 2DIR VCC33 VCC33  VCC33  VCC33 ﬁg;ﬁﬁggg_zzc_zac —%‘é fg::
GND a
21 GND 10E jg:—« /ASIC_CS c179 c180 c181 c182 /DDR_WE —21d wE
GND Z0E b =
24 GND " YRS 01uF  |OAuF  |0.uF 0.1uF 9 Q°S  mrasvemieTE-75
GND vee
45 18 DDR_CK_L L 46 ER
= ves [z & 5 & = DDR_CK_H ;2_ 45 b ck
42
=l i DDR_CKE %> 44 | ~kE
= 7ALCK162245 e
wwmun [ORG RGNS N
nmwm IR ORORORT ]
== ===
= ool o o o o ool =
) =H « -1 Y A
uis e —l—
MAsSIC_cs— 18 [ 5o A0 /ASIC_CS
MCWE —— D11 A1 ICWE
/DSACKA1 — 16 1 g5 A2 MDSACK1
MRESET 4}% B3 A3 |2 /RESET
141 B4 A4 -8
> BS AS A
veeas 12 B8 A6 |8 veess vCceas
B7 A7
c183
20 | yee  pir [
10 cnp ©F 12 0.1uF
74LCX 2245 | 155 L
= = 3 SP2.BOM Engine REV3.VER3
Young Chang R&D Institute
1432 Main St.
Waltham MA 02451
UsaA Copyright 2004 Young Chang Co_, Lid.
Reproduction without the express written consent of Young Chang Co., Ltd. is prohil
Title SpP2 ENGINE BOARD ASSEMBLY
DRAM, LEVEL SHIFTER
Size [By Document Number ev
YG LIM <Doc> —_—
Date: Friday, February 23, 2007 Sheet 2 of &
5 1 A [ 3 | 2 [l 1

47




VCC33M VoM VEC25 150 VCCTBM ¥CC18.150
& : ks 3 5 = = <988«
CAM[TE:1] 3 144 S8 S5 3 iz ——5 ROM_A[26:0]
cpul address mmmmenn P o o o mmEEan mmEEnD M 000001000 1 e i P E T pepeper fom address " 4
Wi R R R R A R R R e R R R R e e O R A R R AR B R R B R R R R RN E SRR ROM A 75 |-E20RoM 4 26
Alls SEEFSSESEISRRRISSSRNININRSINESENISIRRSRSIRIIIRREISSRIILEIRSSREEE FISIRESSIRNSSEINES  SEESNISSSSSSINESREESSNISISRSRERS oM A 25 2N A
i ROMAZ Rt
AT ROM_A. ﬁ
A10 ROM A 2
] ROMA” &
AE ROMAZ &
A7 ROM A~ -
b ROM A~ &
A5 ROM A A
A4 ROM A~ Ty
A3 ROM_A_ A 12
A2 ROM_A A TT
AT ROM_ A~ AT
A0 RONM A &
Gpu data MA sg""‘wﬁ :
RA A
A
2
u46 -
i
——{ROM_D[15:0]
ROM D 15
ROW D 14
R D 13
CDM[15:0] ROM D
fen ROM D11 £ = = é
ROM_ D0 FE2E—F o
RON_O 9 -B28 o
ROM D78 |-R25—p 55
ROM_D_7 L H
ROM DB 25— f
ROM D75 [-H28—mai¢
CFG_a/ROM_D_4 H25—F
CFGT3/ROM D73 |- =
Eoe e
CFG_O/ROM_D_0 (A2 - L
rar ¢ ontrol
ROM Evi_L pl25—%5 jromM_wWE EVN L
ROM_CS 1AVE ODD L pE2E S5 jpam WE oD L
W ROM_CS, DIQSA E\/N Lpl2B %S msa EVEN L
DLOTD L PE2E—35 RoON_OE L 35> DDR_A[26:0]
EE Tar saram adaress B g
CE L DOR_A 12 |-E b
WL DDR-AT11 [-&1 21U
M DSACK1 > READY/DTACK | DgDRﬂA71g 13 A
A 5
e DDR-ATS [-Al4 PO veezs
DREQ_L por_ a7 il TEY
DACK_L DDR_A & i)
~a-e [_B15___DDR A
Hondard audi BBE’Q’E 15 iy
S0_OUT_7 DDR_aTz [E1E TR 2 R73 R74
famia] S-801% BER-a-3 [Eiz 5 fa 10K
S0_0UT 4 DDR_ATD A8
SDTOUT 3
12| 5p-ouT =2 DOR_Ba_1 [-B11 + 2 DOR_gis_1
SDTOUTT1 DDR_BATD AU DOR_BA_D
DACEATALS SD_0UTO Gar saram aata _——<D0R_D[150]
5
VCCBo—— Ao 98025 o 1y 7 DOR_D_15
R18 10K ¢—2EB snTINTE DORTD_14 4
el : :
E24 spTinT3 1 .
AEFA ] enTiNT2 o -
A4 sooN DOR_0_8
Ay e
185_OUT_MARA B0 ] g5 scLk DOR_DE
E21 | BSTSYNC DDR'D 5
DACBCLK éﬁ 1257ScLK DDR_D 4
DACL R [25_SYNC DDR_D 3
.\< | SBCLK DOR D2
€ LI_SYNC DDR_D_i
Tl spEed audio DDR_D_O
vees SMOOCH_OUT 3 ddr sdram control
] BBR a3 IR
Ri0 SMODCH OUT D BORTDaET e b
SMOOCH_IN_3 DR_CAS L 41035 DDR_CAS R75 VCC2%5
10K EMOOCHTINT2 DDRTRASTL 220 5% [OR RAS
B\AOOSH_\H_D DOR_WEL FH19——35 por wE G
SMOACH) 5BR CLk H _Aiﬂ_g DDR_CK_H ok
YODAN &EIN ] grop DOR cLig)L palE DOR_CK_L
2 DOR_CKE > DOR_CK_E 10K
VODAN vrer 02 3> DOR_VREF
AF3 | ymaay 5 ci66 | R78
TP18 ] TP13 —2F4 | o | pypass DO [4EZx 01uF < g
- ot PLL,TST 1 Toi [FAESSS
A BLLTTST D TCK FAELx
TS‘T_CLK ouT TMS B3 — ==
TRET_L pAFB——— = =
CLK_12_208MHZ A boyc T TR
REEREIQUT; 0000000000000 000000000000000000000000000000000 0O0000000000000000000000 0000000000000 0900 TEST MODE 4B
. AEE, 888800050985 023050005502550025955050050855085528 209583225059 085500050088 2959295925550058 25545 AF
M RESET Pp—m——————— RESET_L COOCLULLOVVLLVVLLLLLDLVVLVLLLVLLVLVDLLLVILVLVOVLLLOOLDY CUULLLLOLLLDUDLOVLLLLLY VIOLDULLLLLLOLLL VOO SCANENABLE
A ddedr]o]od o dednlal o] ol ol ol of fed A o] <ol el il et = ef e <] el u e ot o 0 e e cded=hid ol
EREERL LR L E R R R EE HaaEasgaaEEaS352 933 ngwnnnnwmw’qg SENRREEARSSSY 855
VCC33
)
g MCCAIM vgeas v((:rczsm Vgﬂm
c213 c13z |cis3 |[c13s |ciss |c13 |ci1sr |c13s |ciss |cie0 |cim [cie2 [ cai Cur | ctas | Ot | Gtaw | cl48 | Ciea T2i6 G196, |JCISY | BE50: | SAS
10uF 0uF  [0AF  [04uF  JoaoF  [oaoF  [oauF  Joief JoduF oo Joauf [oioF o 10uF G1uF 1 0AuF0A0F 0AF J04uF f0TuF 10
VCC25_IS0
SP2B0M Engine REV3.YERI
AL LE I [ Bl Young Chang R&D Institute
1432 Mai
01uf —
Waltham W 02481
= 600 OHM @ 100MHz 600 OHM @ 100MHZ i Copy right 2004 Y oung Chang Co., Ltd.
= T0uF | IuE 0.1uF Repruuucnon without the expréss written consent of Younag Chang Co., Ltd. is
= = —[ “I —[ THe 5P2 ENGINE BOARD ASSEMBLY
- = 5 = = = MARR
Size |8y [Document Mumber =
¥G LiM <Doc> RAWT
Date Friday, February 23, 2007 Sheet 3 of 6
5 a I El 7 T 7

48




23-FRI-2007
’ . CA[20:0] >, vee
Do not install U18 in SP2X 23-FRI-2007 o
ROM_D_[15:0p> Do not install J12, J15 in SP2X Eas g 2
N CADT 50 A2 /BAUDOUT jtl
ROMﬁA__[26:0>>\ CADD o Al RCLK
" A0
ROM_A_[26:0]%) < \, 18 SN _1.::_’>< sl
MARTCS), 1 /cs2 sSouT >> MTXD
vCC33 csi o
141 cso RTs A<
J12 /ADS CcTS
25 ADIR _ﬂ—x
N_ROM_A O 1 2 ROM_A_1 JCWE 22 RD DSR =5
NROM A 2 3 4 ROM_A 3 241 RD /mcp (42
i N_ROM A 4 5 & ROM A 5 WR I
= N_ROM A 7 8 ROM A 7 20 | avR
R w2 [N ROM_A a 10 ROM_A_9 souTt Al
[\ BOM A 23 1 1a2s O> pgg [0l R b 1o NROM_A 1011 12 ROM A 11 21 p7 ouT2 F38C
N__ROM A 22 o o 49 OM_D_14 i S 8
N ROM A ST 12 A22 = D14 |42 e NROM A 12 13 14 _ROM 2 pe -’
N—ROM A 20 A21 D13 ROM D12 NROM A 14 45 16 ___ROM A 15 D5 /RXRDY >>IRQE
s 12 1 h5g D12 |45 = N ROM A 16 17 15 ROM A 17 £ 1 pg TXRDY 21—
ROM A 19 111 a%9 D11 42 2o B N ROM_A_18 ROM_A 31 p3 il
ROM_A_18 13 a0 ROM_D_10 = 19 20 4 23 13 12 ARO4
N ROM A 17 19 A18 D10 RO \:OM A 20 o1 29 :OJ A 2 = D2 INTR = AT > -
N_ROM A 16 54 | A17 22 a6 ROM D [\ROM A 27 >3 24 ROM A 2 31p1 oDIs 28 —< |0y sz TAVHC14
N ROM A T8 o A16 s 38 o NROM_A 24 25 56 ROM_A 25 DO XIN
N —ROM A 1% A15 o7 -2l ROM D vCeas \_ROM_A 26 27 28 - xouT —E—<
= Al4 D6 s 20 RESET > MR
N ROM_A 5 A3 D5 46 ROM D NC _1_\
N_ROM A 12 g 44 ROM D 4 R12 44 2 o
N_ROM A 7 ] A12 D4 = RON vee NC
= A1 D2 = ROM OPTION cs1 NC 28—
[ ROMLA 10 g |5,, p2 |32 sl B L 22 | GND NC 24—
N_ROM A T e B ROM D _1 10K = = %
N_ROM A 10 35 ROM D 0 & 0.1UF ST16C550C044
AB Do
[\__ROM A 20 | a7
N__ROM_A 21 == |32 /FLASH ROM_CS vee
N_ROM A 5 o5 | 7 ol
D AS WE /ROM_WE_EVN_L] VCC33 e = Pe)
[\ ROM_ AL 23 )4 OE /ROM_OE_L = =
N ROM A 3 24 A3 T T R9 c
N_ROM A 2 55 veeas -
ROM A 1 A2 EE— ROM_D_[15:0[>>
N 26 { a3 BYTE
N_ROM_ A D a1 | ) e 10K €D[15:0] 3
RE5 < ceg
RY/BSY P1Z > FLASH_ROM_READY 415 2
RESEE [ . AR ROM D_1 u4s 47K 0.1uF
g9 i ;. 3 ROM _D_3 cpos 4| I SMT2.5T
55 5 6 [e] 5 5| Do RESET Jﬂ—<27 ( RESET
56 VCC33  veess = o ROM D 7 ol 2 D1 VOUT3.3 /—(< CA[20:0]
D2
9 10 o] 9 4
SRROMAFLASH icm _T_Cwa 1 12 ROM D 11 == s |28 cA00 0
“To.uF 0.1uF 12 Jd___ROM D13 2 o
—— = LA i) 15 16 ROM D 15 330 | B2 &M‘ 1.5K 4 el
= = = 17 18 /QSA_EVEN_L D10 9 |y D+ |28 R82 "y an_18 D+ 2
19 20 ;,ROM OF L =l T RE1VY Y\ 18 ’ S&D 3
21 22 Fi 7 10 4
veess VCC33 VCC33 /ROM_WE_EVEN_L ALE vee
22 22 g ROM_WE_oDD L LED |3 |mse_csDrepsusreng e
2k 26 /PC3_BASED_CS ;f SUSPEND T G5g
R14 | R13 MRESET 23 30 /FLASH_ROM_READY- /T C3-BASE1_CS GL DMAACK [—-—
USB_WE 18 | wre DMAREQ Mg
L7 10K =& USE_RD 15 = 2| 3
OO 10K = ROM OPTION AR 14 % 2 | & L1e
N__ _ROM_A gg MASK ROM _CS << : CLKOUT CLK _SMHZ
R £ = 24
N ROM A ST oo a2z CE | VEED 24 vee XTAL1 (2:;:;2
N_ROM_A 13 == c170 6MHz = =] =
\\ ROM_A 11 229 OE D < /mom_cE_L <|—-5— GND XTAL2 :I)m = 2| = 5
ROM_A 14 1 ROM_BHE 0.1uF €17 b
N RoM A TE BHE PDIUSBD12 St
N _ROM_A A17 ;
v T ROM_A_[26:0] e S
[ ROV, 31 a15 D15/A-1 28 ROM D 15 —2 =
N_ROM A 12 4 | 272 Oia a4 ROM D _14 U9A
N__ROM A 5|2 o Fae ROM_D 600 OHM @ 100MHz
N__ROM A 12 ¢ 40 ROM_D_12 ROM_A_24 % o |4 /MASK_ROM_CS
N_ROM A 7 mf g:f 25 RO ROM_A_25 o O oy FLASH ROM _CS iPiE
[\ ROM A 103 |49 D1p (32 ROM D_10 wo FE——ECA Dot o CA[20:0
N__ROM A 9 | ¥l Al i RO - NES /PET BASET C5 [20:0] 3 = i o1 |12 LCDE
\__ROM_A 10 |3 De |22 ROM_D ACD_CS 12 o2 2 /CHB
t *8m ﬁ 5 g A7 By [ ;8 g veeas 74LCX139 e 3 03 =2 e
R 17 43 R VCC33 SIZ0 CD04
N__ROM A 5 15 | 76 D6 09 RO 5 P CADD & i‘; g‘é 16 AJSB €S | |
N__ROM A 4 19 | A% DS g ROM D 4 c172 c173 CATS 7 17 CLK_12_288MHZ
i Ad D4 L = 16 o6 7UARTCS R
N ;OM A3 op Aa D3 |24 :O D 3 /PHRIPCS 17 o7 8
N_ROM A 2 21 392 RO 0.1uF 0.1uF usB /RESET I8 o8 19 3¢
N__ROM_A_1 e D2 0 RO = = 76MHZ 11
ROM AL 22 1 a1 D1 i = = CLK_24_5 CLK  /OE
N_ROM A 0 o3 AD po 28 ROM D O ICW&)—“— A o ASB WE 10 | gD vee |22 5 O VCC
aooao /USB CS 13 | g v |11 MAJSB RD cs6 |R110
5555 vz o SP2BRIDGE 16v8  R32]
osPH»———— 1515 va F—= =
o gi':, = SP ROM O(MASK) - olitE
74LCX139 620
= SP2.BOM Engine. REV3 VER3 A
Young Chang R&D Institute
1432 Main St.
Waltham MA 02451
Usa Copyright 2004 Young Chang Co., Lid.
Reproduction without the express wrilten consent of Young Chang Co_, L1d. is prohibjtg
Title P2 ENGINE BOARD ASSEMBLY
SOUND ROM, UART, USB, BRIDGE
Size By Document Number eV
YG LIM <Doc= RAV1
Date: Friday, February 23, 2007 Sheet 4 of 6

5 | a | El | 2 | 1

49



re

5 1 4 1 3 1 2 1 1
R35 10.7K 1%
NN
cs8 || 270pF F
1
-12V
RY1
R36 R37_ 4.75K 1%
AN AN <
4.75K 1% Cc59 2 ]
== NJM2580/S0 1 7 H i
g 1000pF o < |
AN A L—127A ceo 4*_‘ 3
475K 1% | R39 475K 1% o i 4
C61 Nl
R40 oy 0.1uF
270pF i:B H
AUDIO OUT
10.7K 1% ce2 N RELAY ROUT- g
= ROUT+ 4
0.1uF 3
+12V LOUT- 2
LOUT+ 4
R41 10.7K 1%
u2s NS J9
MOSI K——8 1 cpTl AOUTR- |2 -
SCK CCLK AOUTR+ 19 e H 2ok RY2
DACL_R $ U BT 12v
— LRCK AOUTL+ —
DAC DATA sSDT vss 13 4.75K 1% =
DACBCLK e A T +5VANA R12 R tae it L8 c
CLK_24_576MHZ 1| MCLK DZFR 18— 475K 1% ce4 Fa_
RESET SS— 5 | ppy DZFL |18 | I - 2L 1],
AK4382 Sbt R4 1000pF 4 &1
NN NN A
T11 0.1uF 475K 1% |R45 475K 1% 4B
R46 = L =]
270pF Y Nd RELAY
= 10.7K 1% 2=
k4
R47 10.7K 1%
NN
C69 || 270pF vce
I | o]
-12v
R48 R49 475K 1% —
NN NN -
4.75K 1% c70 4.75K 1%
= NJVMZ580/S0 | 1 Q2
1000pF 9 o
izl Ahk oA - NN MMBT2907 e
475K 1% R52 4 75K 1% o) 2 o
R54
R53 == 2 0.1uF D6
270pF RESET
10.7K 1% c73 LS
LL4148
0.1uF D7
L—I_ Be A sia
R56 10.7K 1% OUTMUTE —H—K 2
NN— R55 10K MMBT2222AL
LL4148
C74 || 270pF
IlE e =
-12v
R57 Rsg 475K 1%
AN A e
475K 1%—_(:75
1000pF
R59
475K 1% |R60  4.75K 1%
REY - +12v
10.7K 1% SP2.BOM Engine.REV3.VER3
Young Chang R&D Institute
1432 Main St.
Waltham MA 02451
UsA Copyright 2004 Young Chang Co , Ltd.
Reproduction without the express written consent of Young Chang Co ., Lid. is prohib)|
Title SP2 ENGINE BOARD ASSEMBLY
DAC
Size |By Document Number ev
YG LIM <Doc> RAV1
Date: Friday, February 23, 2007 Sheet 5 of &




5 I 4 I 3 I 2 I
1 n scill a a ; bel ith e veess
Place t =il uisieil oscope power and groun test polnts elow wit uss LM1117-ADJ o VCC33 VCC18
0 approximately equal spacing around the board. uss LM1117-ADJ o
IN
=} 3
10 5 TP11 TP6 P8 TP7 1 P16 c200 L OUT
TEST POINT TESTPOINT TESTPOINT TESTPOINT TEST POINT TEST POINT TESTPOINT TEST POINT — R112
10uF
| cz201 10uUF 121
— T
= 100uF —1_ c204
= -1
o == = == = = = = R114 EREE
VCC33 VCC VCC25 vce1s
60.4
TP TP15 TP14 TP12 i
TEST POINT TEST POINT TEST POINT TEST POINT
vecess VCC25
o]
us7 Q
+5VANA
N out [-B
a u29
C206 ON/OFF
+V IN ouT
< 0.1uF EHEAR oy 7_0208 > g
ety z 10uF ce7 5] c68
— == TOMOS
0.01UF LP2992 0.1uF 0.1uF
J13 5% HVBAT = == s
L D11
R91 330
3 A pl——>> BUVDD
- BV-32 _ BAS40
vcc vee vce
c20
NC7SU04 =12 _T_
U2z 0.1uF FLIUE:
2 4 = ) vee
vce
NCTSU04 22
- T-Filter 47p
— 220
- uz24 T2
R27 M |
AN 2 4 11 o -4 > CLK_24_576MHZ
L ©22 T R24
x2 IMPORTANT!
15pF
:I:l: = 330
c33 ca4 = Keep trace as short as possible with
—1 24 .5760MHZ . 5
T~ T — — no T's. If possible, keep distace
33pE 38pF between nodes equal.
SP2.BOM Engine.REV3.VER3
Young Chang R&D Institute
1432 Main St.
Waltham MA 02451
UsSA Copyright 2004 Young Chang Co_, Lid.
Reproduclion withoul the express writlen consent of Young Chang Co., Lid. is prohil
Title sP2 ENGINE BOARD ASSEMBLY
POWER, CLOCK, PLL
Size |By Document Number ev
¥G LIM <Doc> RAV1
Date: Friday. February 23, 2007 Sheet 6 of 6
5 I 4 | 3 | 2 [

51



re

I
PWRUPRST [03]
1 INTMIDIRXD _[(2 ]
TRG _[02]
RESET[03] _RESET e
& WI38865(FLASH) b4 R 2 Ra
u1z R2 10K 9 §S‘§'§ 10K 5 10K
R1 1M 55 | o T R11 10K R5.> 10K i Che
+VBAT [02] __+VBAT AR 56 | Brag) SCLK/P46] 2 R30 10K RE” . 10K Vp P B i
| J— 10K - TXD/P[5] 22 L 89 RESET
+5VREF| -1 %W—? I ;g ﬁmgi SDAMD,IE ig gg L i ; §|I§STA vee
WHEEL 1|2 < L { 25 AIns] INTO/P[42] |23 3 GhD
WHEEL2| -2 . = i Ti AN Pl1] 28 > RxD
PRESSR 281 AINE3] P[40] TXD
AGND c1 c2 c3 c4 AlNE2] 718
NC ji b hoRE RN1 & i FI1Y o2 10PIN 2ROW 2mmSP
PEELS =lL hooopF fiooopr fiooopr | o.1uF Eial Ca
= 2 a2
2 P[7T] P[14] 22
=— P[76] P[13
= K R g P[75] P[12 :g INTMIDITXD _ [02 ]
[02] EXPDL1 e PORTT76 I o ELe PO mag
> FanTit & Egg P[10 TOUCHSENS _ [02]
(02] RIBN SLDR Q :83:51‘ 2 P Plo7] |42 MUXA2
9 48 [02]
> SORTS —l= P[70] P[os] |42
> FeRIis — P[0 MUXA1 [02]
N PORT70 E3‘§ 51
vee Plo2] |22 MUXAD _[02 ]
T 10k vee Plo1] 53
HEC 1 8 PORT77 TP1 P[00
> 7 FORT7E N\ FE BEAD pra | RN3 100
e e o\ RN . AL | jesas hote
R7 10K = E = ~J : XIN P[25 ;: PORTES ; ; FATAR_88_TREBLE J2
P24 e
Rz 10K, 10k RMN2 — _RESET P[23 gg DTS 4 = | | 12 T7
- P[22 T6
i a PORT73 R10 1M 32— I 10
2 1 PORTIZ N f=5 P [ 28— - s 100 |
3 2 FORTID i — T PORT57 FORTSZ ; 3 2 “Trg
N ! ' 11 PORTS6 ™\ PORTS1 3 3 4
RINA 6.143MHz 2{2% 2 EORTSS § __ =— 4 5 2 ||
FTSW2[02] c5 ce ¥EL Pis4] 3 ORTES N 1 8 18
[02]
PR ——33pF ——33pF a0 | yee g{gg 15 PORTS2 N\ > 7 20 E‘;ﬂ%
i
[02] - i pi51] [18 8 g N 3 6 19 ||5Rg
MODEAPP P[50] 1L N 4 o 17 ImKa
[02] AACK[02] Al =ik N 1| e
— = 13 |mka
[02] RN7 100 e
Vpp 1 g 2 IMK7
[0z2] 2 vd I |BrRe
3 5 5 | |pe
[02] 4 5 : BR5
U2 74HC541 MISS
2 [ a5 w1 a8 ’ RN3100H
Voo 4 ﬁg \\:g 16—~ PORTS2 2 7 E E E E KEYBORRD
5 Vi PORT53 ™~ 3 [ S| G| G| G| sELECTOR
3 e o Jﬁ{%PORTEJ‘ b A 5
2 13 PORT55
FE BEAD a ﬁ? ﬁ 12 PORTS6 N a '
= 9| an va -1 EORTEE N os| pe| 7| D8
Ja
34 vee = i BASS
+BY = G2 BASS
DGND BASS
R13
DGND = PORT[B0..67] Eg;gé
PHASEB '1'_3, | BASS1
PHASEA | BASS0
vee
sense|l 14 R14 110 =}
13 R15 110 10K _RN9
DRIVE AN BNTTT00 ki PORTS? 4 o
12 1 a N PORT56 > 7
ggtg 11 2 T M PORT55 3 &
coLc| o 3 [ N PORT54 4 &
9 4 5
coLB RNT2 700 N PORT53 1 a
row? |2 BASS 1 8 PORT77 N___ PORTS2 o 7
ROWE | £ s 2 z ol I\ PORT51 3 | 6
& ASS 3 & PORT75 N PORT50 4 5
ROWS
ROW4 |2 S 4 5 ORT7A
4 BASS3 10K RN10
ROWs| |2 Lt 1 i PORT73
Rewal BASS1 2 7 PORTT2 cB FATAR_88_BASS
BASSO0 a & PORT71 ——
Rowo |1 : g < ‘ gy
4 5 PORT70 DECOUPLING FOR 74HCS541 DECOUPLING FOR M37451 10ﬂ0pF
FRONT PANEL I
RN13 100 vee vee vece =
Young Chang R&D Institute
ca c1o c11 1432 Main St.
Waltham MA 02451
0.1uF 0.1uF 0.1uF UsSA Copyright 2004 Young Chang Co_, Lid.
- Reproduction withoul the express wrilten consent of Yeung Chang Co., Lid. is prohibj
= = = Title SP2 10 BOARD ASSEMBLY
38869 INTERFACE
BASS[O.7] |Size [BY Document Number eV
A3 | yeum <Doc> RAV3
Date: Sheet 1 of 3
1

VWednesday. April 18, 2007
I

52



JS MIDI

vee
OUT/ THRU I o]
Q]
R16 56 R17 56 U3 il
@] O (&) AN AN T 1 *: -
B o dddiad 4 adtag 4 4dd cr2 ¥ 2
o o — I =~ — — 3
! ) il 1000pF D1
- = TS PC410
= | s R18 56 R18 56 vCe
1000pF -
= vee vece R20
1000pF u4 270
R21
A0 R22 110 = ,
c15 3
\ by
1000pF sWA e *
use a &
= R23 220 a
NN out 74HCUOT 7AHCUOS
vee c16 4
6N138 = ”
R24 110 R25 110 1000pF SW KEY-SPDT
AN usc usD MIDI_RxD 1 [t
c17 = | 9 LCD CONT > =,
1 MIDI_TxD 3 R:MCE)NTT i
1000pF T4HCUDA TAHCLIOZ 1 ﬂRQI_ A
5
1 NACK
= R26 220 vee &It R0
AN INT_TxD
&id &g s =—2E(pDiIg_ouT
o GND
1000pF 0.1uF 74HCUOZ HVBAT
- - = MIDI&CPU
) ) R36  4.7M| To Engine BD
+5VREF =18 HNBAT
o =
INTMIDITXD {01}
INTMIDIRXD_ (01}
3 ~""ITK___ AACK_ {01}
ARG _ {01}
~ R27 Gadsy
Q1 J19 "
MMBT2907 _#| WD od4 4 CON4P 0.098
D2 VBUS 1
== == 22
LL4148 5 D 3112
EXPRESSION PEDAL GND L 3
- a TIP R28 . . 10K " EXPDL1
TR TR —— J20 vee
'—E—x‘ : = USB_TYPE_B o)
s B RING 9 £, -
cex | 6% ] e D3 R29 Ta EReIHE: BD
| —_!T —_1 1M B =
J7 1000pF 1000pF 0.1uF LL4148 =3

1‘%\/
0.1uF

10K
Q2
R31 MMBT2222
vee
Al +5VREF us 5 LCD_CONT
e 8 {01) RIBN_SLDR =4l YR MUXAD R33
10
+5VREF B
R37 CTRL D12 131 xo c = MUXA2 g G
CTRL_C X1
- cTRL B[4 151 £ L& R32 10K vee R34 20K
CTRL_A[-2 2 X3 i
FOOT SWITCH VSLBR Hxa voo B
R PP L FTSW1 AGND —7——L S1xs  VEE
X6
SLIDER =5 4
c24 — e

X7
vee To FRONT BD —
1000pF

74HCT4051
Rag
10K

A
. R A | FTsw2
c25

Young Chang R&D Institute
1432 Main St.
Waltham MA 02451
UsA

1000pF

>||I

Copyright 2004 Young Chang Co., Lid
Reproduction without the express written consent of Young Chang Co_, Lid. is prohib]

e
Title SpP2 10 BOARD ASSEMBLY
MIDI, PEDAL, USB
Size [By Document Number v
A3 YG LIM <Doc> RAV3)
Date: _ Wednesday, April 18, 2007 Sheet 2 of 3
5 T 4 | 3 | 2 | 1

53



PWRUPRST

L3 vES
ca27 D11 LoE
| E— | us +12V 13 12 11
Y Y AY| .:II 1 IN ouT 3 @
FE BEAD /] g FAEGLOH 8 PWRUPRST
1000uF 25V 1N4002 = | [y
c28 c29 = ca8 c30 g
D12 T~ 1000uF 28V T— o Tem12 == +12¥ (e
KBUO4 D13 A 1N4002 L 0.1uF 2200uF 25V 0.1uF 4 XGND
4 -12vo |
1 = 1 5V_DIG
IVACHI + 1 = o
9vACLO -2 s DEHD
L [ =l POWERCONS
c46 c45 = = —
—_— D14 c47 1000020 T Yo us "] c33
e ———
1000pF 1000pF i 1N4002 1000uF 25V I iND N @ T o.4uF 2v B
caa £ ING NCiE 4 :
— — Ir 21N (])
i YYYY € 21N ouTt L
FE BEAD D15 1N4002 D19 1N400P 7OL1ZACM
1000uF 25V FALTZREN
vee Q5 -
o MMBT2222
u10
9.5V AC 2.0A 1 .
g N _ouT
5 -
| ca3s c36 @ _| ca7 cas
= == 78705 = = R57 10K
10000uF 16V | 0.1uF 100uF 16V 0.1uF
c49 | cs0 | ]
= — Q6
1000pF [1000pF J13 “t EAeBTE et c
GND JOIN
77
cag R59
|1 R58 R60
11 220
vee — 100pF -12v 220 1K
e T8 T%
R62 R63 =
ca0 o
e a7 o8
0.1uF MMBT2907 MMBT2907
470 5.6K o )
I« @9 R64 15K 1%| 2 ™~ MNE5532
M mmBT2907 1
RE6 15K 1% -
LT ut1a R656 47 R68 R69
Q1o o 3K 3K
- R70 D17
6 R72 K R71
é g MMBT2222 ] S1A 15 % READPRONES
5.6K 1.5K J15
470 BUVDD o c41
1 LOUT+ H2v .
2 LOUT- 0.1uF
= ;:042 3 AGND
s R73 D4 a ROUT+ ca3
g T 1000UF 16V A o i
LL4148 - 1T a1l Q12
== 100pF KSC2331 KSC2331 L4
e AUDIO OUT '\/z/_
R74 T5K 1%
P N LEFTMONO
T~ -12v
1uF 200 1% 1/3WW R75
== 200 1% 1/3W R76
R & NE5532 —
15K 1% L AAA—]
R79 5
e T uis R78 47
o 200 1% 1/3W RS1
15K 1%
+Aa2v
POO 1% 1/3W RS2
A
Young Chang R&D Institute
1432 Main St.
Waltham MA 02451
USA Copyright 2004 Young Chang Go., Ltd.
Reproduction without the express wrilten consent of Young Chang Co , Ltd. is prohibjte|
Title SP2 10 BOARD ASSEMBLY
POWER, RESET, HEADPHONE
Size By Document Number ev
Az | YeLum <Doc> RAV3
Dale: _ \Wednesday, April 18, 2007 Sheet 3 of 3

1

54



5 4 3 2 1
U1
15 [ = | COLU1D A al o) os e Qo o3 Q4 o5 a6 Q7
v = OO MMET2807L MMBT2807L MMBT2807L MMBT2807L MMET2807L MMET2807L MMET2807L MMBT2907L MMET2807L MMET2807L
1 o COL0TZ
12 E L o013 A = =l e S il
D & fe—SouuE = = = = = = = = = = C
Y&& &5 &2t o1 o7
2 TOLOTE » » - = Gl " - " e -
o8 H—5mTy R mio_cont W s o & = 3 3 3 3
o8 |0 COLUTE o i O O = e | =1 =
- 8 |1 CoLUTS an = 2
1 4 1 33 = (.
—lea 470uF/E TATIT MMET2222 . . ROV
DGND veC
DEND = Y w5 D2 «| e
DGND 2 SO0 R|zone tevEL R Fxes
PHaSEE| HE—
o RZ 10K
PHASEA % 1 coLu1i raJ\AQETQZ L
14 R RO
FL=bS RS 10K o
O ] e O 03 D8
1
coLAl-s B Fibs R|weTORY ¥ cLosac
coLe|[n ) COoLU13
a AN
— BE 15 mﬁernzz R 8
114 "
Rowy | B2 ] A COLUAA AoV
REING ROWE Ra 10K 1 o4
ROWE _af\h'(' A : 15 | D31
ROWA BN —— =Ll B waver
Rowa | H—rers RI0 10K . -
ROWI ROV N ] COLU1S He R
ROW! | -— s F—— A L o4 o 5w o
RN RI1Z 10K MMBET2222 Rowd - ]c 5
RONT PANEL coLu1T e o el & 5 g
] e ] D5 e el
R13 10K 2 e
C | A SO }‘ R 3 gp-m 5 Lgﬁ ]
e
R14 10K — SNDESIASR =
] i ERILT : RI5 33
MMEBT2222 Rowl S ;
1 B E{[rowo
ROV
» D8 ﬁs\ L0 oz
R16 "] MaiN Bovid H|rowa
4.7 =) 13 RO
ROVE
o6 ROV 14 4
mmBT2202 © L * ROV 15 |[RoNE
Sppen—tEs ROwWSWI :
Eowswo g |
o) T ROWSW]
o |Rowswi
Ll ROWSWE g || RSV
Borii— 2| rowswg
EORSAA o0 )
a7 ROWSWE ROWS\NA
i mmerzze T ; Eoren i |rowsvi
U2 A ROVE o [rowEg
" vao 2 |Rowesw
— 21 o1 o1 -2 G
Ser D2 Q2 GND
N m it vee
\\‘81@ TH 1o o ?7
OWE 14| D% Qe Qe R32 33 =
INEows 7 |08 i BT MMET2222 | . Rowd FRONT PANEL
INEOWT 18 | 5 o8
e
1] OE o <
AACT o] 3
B = = B
Voo
S
vor S
KNOB_MODE W FXA
. sl
ca ca cs S = D—I > O—I RIG 10K
b = = A
0.1uF 0.1uF 0 1uF Swa F%.8
T
= = 20 10K +5VREF
ROWSWI
NN
S GLOBAL 43
L& o +SVREF| L
R21 10K ki | B
Uz ROWSW2 CTRL_C||-
e R T | R27 R2E R28 R30 R31
N i Bl a1 ey e CTRLA|I KNOB_A KNOB B KNOB_C KNOB_D
£ x N S5 I8, ok _1
Fovwz 1] 72 o ey 2 R22 10K Y= YOLUME SLIDER
ST A3 Mo ROWSW3 =
= va na AAA
B T s B swa  SPUT SLIDER
e NG AB =
SWB 12157 A7 -2 — o
11 vs = e R23 10K
1 - - NN :‘
L S MAIN
A TAFCEAT T = D—I R24 10K A
= - AAA
Swis MINUSE)
= =
o D—l 25 10K Young Chang R&D Institute
REMVSVNG A 1432 Main St
VB PLUS(+) VWaltharm MA 02451
~ SA Copyright 2004 Young Chang Co., Lt
Lo Reprodu ction without the exXpress vwitten consent of Young Chang Co., Ltd. is pr’ohlb\g
ROWSAT 26 0 [Te P2 FRONT BOARD ASSEMBLY
e FRONT PANEL LEFT
S7e By Bocument FUmBer v
Custpm Y G LIM <Doc= RAVZ
Date: JTuesday, March 05, 2007 Sheet 1 of 2
= = = = =

55



GND!
VCC!

FRONT PANEL

ROVWSWI
ROWVEYY]

N N
— ol o h 0 i
o o 9 3 - 3
= o) g g e sl
[&] O Q &) Q (&)
D14 D18 D22 D26 D3o
RYTHM »
ROW0 7] R[BUTTON_ | %] ButTon 2| W|BuTTon 3| R BUTTON.4
\ X %
N_ROWD
D15 %
ROWSWD 7] h_RowWi QACCESS
b
018 D23 D27 D3
R|suTToN 5 | voice | sumar R orum
ROWZ
| D10
*|eoT
N_Eova
' o1 D18 D20 oee D3z
XsTore| RfsutTons | W euTTON 7 %|ButTon 8 | BUTTON B
N Bow
D24
%| sutToN. D
N Eos
D1z D17 D21 D29 D33
GROUP
RfEv_rance  R| X|canceL X EnTER & g
AN >
ROVVE
ma D25
¥ |VEL_RANGE| X[ TRANS
S\ROWT
S04 RYTHM |Swwis BUTTON 1| Sw22 BUTTON 3| W28 BUTTON 3 SWa0 EUTTON 4
N Eowswo
SW15 QACCESS
N _ROWSW1
SWi19 BUTTON_S| $w23 VOICE SWOT GUITAR | SWa1 DRUM
I\ _ROwWSA2
SwWi0 EDIT
[
—3 o—l
[\_ROWsW3
SWi1 STORE | SW16 BUTTON_B[SW20 BUTTON_7 SW28 BUTTON_8| Swaz BUTTON_9
_% -&-: '*'E &-: -ﬁ:
N _EOowsy
SV424 BUTTON 0
=l
—0 O—I
REMISVE
ElH
KEY RanGE [BVIT +- W21 CANCEL S\W28 ENTER SWW33 GROUR
ROVWSYYE
EE
o BaNGE S8 TRANS
]
ROWSWT

Size By Document Number ey
Custpm  ¥G LIM <Doc> RAV?Z
Date Thursday March 08 2007 Sheet 1 of 2
— =) — 3

Young Chang R&D Institute

1432 Main St
Waltham MA 02451
‘Copyright 2004 Young Chang Co., Ltd
Reproduction without the express vitten consent of Young Chang Co., Ltd. is prohibity

Tl SP2 FRONT BOARD ASSEMBLY
FRONT PANEL RIGHT

56



