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1 System Overview

1.1 System Block Diagram

SPHES8202R

DVD
Loader

DVD/CD servo TV encoder Audio ADC 1ch internal Audio DAC 5.1ch
SPHES8202R

GAME USB 2.0 (Full Speed) 3inl Card reader 11
. ) ! Audio out
Video out Audio in (5.1ch)
Motor
| Driver I
SPHE8202R
USB 2.0 a -
(FS)
SPIFlash| | @@ IR/ VFD
Reader

<_|—' GAME Pad

‘
I: SDRAM

Figure 1-1 SPHEB8202R System Block Diagram
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1.2 System Feature

e SOC (RF integrated)

e Support MPEG4

e Support USB 2.0 (Full Speed)

e Support 3in 1 Card Reader (SD, MS, MS-pro, MMC)

e SDRAM: Support 16M bits to 256M bits, with 16 bits mode
e ROM/FLASH: Support SPI flash

e Support boot-trap mode

e TV:4 TV DAC output (fall current output)

e Audio: internal DAC'5.1ch output, support AC3, DTS and SPDIF OUT
o . MI€; Support internal ADC (1ch) function

e .Support IR / VFD interface

e Support 8bits game pad

e Support full color Native32 game

e Support CD-Ripping
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2 Component Layout
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Figure 2-1 SPHEB8202R Layout (Top View)
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3 System Design Guideline

3.1 Video
(1) SPHE8202R Video filter 3-1
COMP 1uF Rset 1K ohm
Filter 5
SPHE8202R -
= Connector
Il
cves 1uH »|cvBs
Y » Y YT
o Y
Cb " 75 = Tioop [100p f | Cb
Cr » 1 1 1 Jd cr
1uF
COMP | I
FSADJ AVAVAY o VVCC3
1K
Figure 3-1 SD DAC - buffer + filter + protector
(2) SPHE8202R Video power 3,3V
SPHEB202R Video power pin bypass
SPHE8202R
Bead
+3.3V o—r vy VVCC3
100uF/16V | 0.1uF

Figure 3-2, HD DAC - HPAO0191DR
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3.2 SDRAM

(1) SPHE8202R support 16-bit mode

2)

SPHES8202R

SPHE8202R

SDRAM
Addr. P Addr.
Data $1 Data
RAS » RAS
CAS CAS
WE » WE
DaM | DQM
BA p| BA
CLK CLK
Figure 3-3 SDRAM 16-bit mode
SDRAM data bus damping 33 ohm
33ohm C 10 pF)
___________ [
Close to ]
SPHE8202R !
| SDRAM
M_D0 ' MDO
M_D1 AN ! MD1
M_D2 AYAYAY l MD2
M_D3 NN : MD3
M_D4 AVAYAY, : MD4
M_D5 AYAVAY, l MDS
M_D6 AVAVAY: ; MD6
M_D7 AVAYAY, . MD7
M_D8 AAYAY, } MDS8
M_D9 AVAVAY: ' MD9
M_D10 AN/ ; MD40
M_D11 AVAYAY: ] MD11
M_D12 AVAVAY: : MD12
M_D13 WYAYAY, I MD13
M_D14 WYAYAY, : MD14
M_D15 AVAYaY, ; MD15
[
M_CLK ANN i M_CLK
|
|
|
|
|
|
|
|
|

Figure 3-4 SDRAM data bus and clock

SDRAM clock
SPHE8202R
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3.3 SPI Flash (Serial Peripheral Interface Flash)

SPI flash 35 R1  10Kohm R2 0ohm
3.3V
o
F===F1"
I I
| R1 |
AR 2R | ' | SPIFlash
|
| [P D N
SPI_CLK SPI_CLK
SPI_CS SPI_CS
Fr="" K I
' \R2 )
SPI_DO 2\
SPI_D1 O\
e s SPI_WP#
SPI_HOLD#

Figure 3-5 SPI Flash Circuit

34 “Audio
(1) SPHE8202R  Audio DAC  ADC power
ground 3-6
SPHE8202R
+3.3V AVAVAY, ADAC_AVDD
2.2
[f00uF [0.1uF
ADAC_AVSS
N
AGND
v AD_AVDD
Bead
Tiow [0
AD_AVSS
e
AGND

Figure 3-6 Audio power

3,3V
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(2) SPHE8202R Audio DAC output Audio ADC

mapping release Audio
DAC output mapping
8202R Pin Number Function
56 CENTER
57 SW
59 RS
60 LS
65 FL
66 FR
3.5 W\RESET Circuit
reset circuit 3-7
reset IC reset IC layout
timing
3.3V
o)
e T :
' POWER ! 33V
| 1
22 47 FB : :
— 10uF/16Y — Y Y Y — : NC . b :
|
[ W Ic :
20 : I
o RESET\ l
22K 1\ Option |
| |
| — |
A 1N5818 g e— I =
10K § 8050 1uF/1By | 0.10F = - - === 77
Figure 3-7 Reset Circuit
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3.6 UART

debug SPHE8202R code UART
SPHEB8202R +5V
l
X °
RX S UART
JL

Figure 3-8 UART port

3.7 Card Reader

8202R card reader interface card sense pin
card reader

3.8 Servo (OPU & Motor Driver)

Servo power ground

(1) A+5V Power

OPU  power connector pad
Bypass
. OPU
|
i Close to OPU i Confector
Bead i connector i
5V O——— VYAV |
| |
| |
MOOUF = == 0.1uF |
|
| |
| |
| |
! I
| |
[ = = i
| |

Figure 3-9 A+5V power
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(2) M+5V Power

motor driver power

driver power 5v
power ripple
Motor
Bead Driver
BV O—— YV Y Y L1 J_ 8 vCCt
O)1uF
——~100uF I
A L 91veez
I 0.1uF
Figure 3-10 M+5V power
(3) RF3.3V power
SPHE8202R pad bypass path SPHE8202R
T Closeto |
! SPHE8202R : SPHE8202R
‘ i
+3.3V O—mﬁ%ﬁgm i RF3.3V : T
} i 0.1uF
| “TH00uF [ 0.1uF [0.01uF [1000pF ! I
: =
| e
| = | 9
L ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ] .
L ]
L]
TOJUF

Figure 3-11 RF3.3V power
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RF PUHRF ground
trace PUHRF SPHE8202R AC

Y‘I’/‘.I\'\

Figure 3-12 PHUREF layout

(5)
SPHE8202R LPF motor driver SPHE8202R
LPF SPHE8202R
{““5@;;}5“““; Motor
SPHEB8202R | SPHE8202R | D

| 91K i

DATEO % L : TCO
i - 680pF |
| |
| . 1
| 20K = :

DAFEO |— L : FCO
- |
i = 1000pF |
: i
| i
| 22K = |

SPDC_OUT —;—/\/\/\,i : SPDCO

| == 0.10F |
| |
! |
1\ 22K & !

SC_OUTE A/, L : sco
i — 0AuF |
: |
: |
| < |
! - |

Figure 3-13
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(6)

Vrefl Vref2 VRT VRB VCT 5 bypass
SPHE8202R
OPU
VREFT L L Connector
~ 47uF /—0.1uF
VREF2 _ _ Motor
L Driver
47uF 5= 0.1uF
Figure 3-14
3.9 _Servo DVDVR/CDVR Application
3-15 Servo CDVR/DVDVR 8202R GPIO
2 mos ) LDSW 2 mos
64M card function  game funcion GPIO
CDVR/DVDVR mos 16M 8202R SDRAM interface
GPIO,16M card function game function 8202R GPIO
mos NC.
mos lay pcb 64M
A+En
L]
LD S R
RFGMND -
N g%n R11Z FC DOk FiC) fliEfl |RF GRD
MC(ZSKI01 8 2[B]| Q22
o \ MCr3gng
L L R115 9.0 C O
oD _WH _ F114, a s R115
. / \ % 0 R116
; Lepey P Ok
MC(ZSKI018) J
2 RB117, MCET O0kD | 1 LDSsWY
RFGHD

Figure 3-15

DVDVR/CDVR circuit
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4 EMI Considerations

4.1 Crystal

layout Crystal ground pad Crystal

7

Ground P%

Figure 4-1 Crystal layout

4.2 Loader Control Signals

SPHE8202R motor driver loader (SP+ SP- SL+ SL- LD+
LD- IN OUT HOME) bead loader connector
SPHEB8202R Loader

Bead
AR A: |N
RRARE: OUT
Y HOME

Motor

Driver
YV SP+
RRARE: SP-
REANE: SL+
BARE SL-
Y Y LD+
Y N Y |_D-

Figure 4-2 Load control signals
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4.3 PCB Layout

1)

Power trace

1/0 Connector

Power
Module _r /_
111 \
Power Input
Figure 4-3 Power trace layout
(2) I/O connector power trace power trace
connector connector

Y0 Connector area

Power Trace

Figure 4-4 Power trace with 1/0O connector
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3) plane (power and ground plane)

Signal
_— Analog Ground
Digital Ground
Figure 4-5 ground plane
(4) 2 plane 4-6 plane
plane

Analog Ground

Digital Ground

I

Figure 4-6 ground plane
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(5) IC clock
power trace IC IC
EMI Bad design
] ]
] ]
] ]
— ]
— ]
- ]
] KV
] L
* «
Figure 4-7 IC
4.4 UusSB EMI
USB
4-8
120 2A 90
o | B USB2.0
A -
HgERS _— AAA i [N | VD
o (ﬁuﬁ 1\ | D+
— -
ravE. \l [ | GND
P &

Figure 4-8 USB
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100MHz

© Sunplus Technology Co., Ltd.
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2. POWER (SMPS) BLOCK DIAGRAM
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3.SYSTEM BLOCK DIAGRAM
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4. SERVO BLOCK DIAGRAM
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5.VIDEO BLOCK DIAGRAM
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6. AUDIO BLOCK DIAGRAM
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IMPORTANT SAFETY NOTE :

WHEN SERVICING THIS CHASSIS, UNDER NO CIR- FOR EASY IDENTIFICATION. THIS CIRCUIT DIAGRAM 1. Shaded(m) parts are critical for safety. Replace only
CI RC U IT DIAG RAM S CUMSTANCES SHOULD THE ORIGINAL DESIGN BE ~MAY OCCASIONALLY DIFFER FROM THE ACTUAL with specified part number.
MODIFIED OR ALTERED WITHOUT PERMISSION CIRCUIT USED. THIS WAY, IMPLEMENTATION OF THE 2. Voltages are DC-measured with a digital voltmeter dur-
FROM THE LG CORPORATION. ALL COMPONENTS  LATEST SAFETY AND PERFORMANCE IMPROVE- ing Play mode.
1 . POWER (SM PS) CIRCUIT DIAG RAM SHOULD BE REPLACED ONLY WITH TYPES IDENTI- MENT CHANGES INTO THE SET IS NOT DELAYED

CAL TO THOSE IN THE ORIGINAL CIRCUIT. SPECIAL  UNTIL THE NEW SERVICE LITERATURE IS PRINTED.

COMPONENTS ARE SHADED ON THE SCHEMATIC
] No Power ANT101 T2VA No Power 12V No Power
D105~D108 is Defective Q123 is Defective
12 Wo5S D125 is Defective
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= N O N\l
N &8 Loz ol8 Sl 13 B \ ) 4l
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3 6 g — 2 M. GND
¢ ¢ ~E : 5v
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mEss i 85 o L w [f T — 5 A- GND
RAL104F 39 58 E 33 By S 29 K Ao
\ 8¢ ® & =F 6 3.3VA
7 3.3VA
A 8 3.3V
_ Lm‘. — 9 D. GND
;l l: — 1INB822
7 odlkg - Switching Error P o 10 P-CTL
B IC101is Defective D12t o2uH
-2 (1A) L
— — Sk
=
6
3.3VA No Power //'
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AN\ Clmli No Power ) i
0. 1u/250VAC FR101 is Defective /) %:13;/1’\_‘0 DPofwetr_
5 is Defective
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2. SYSTEM (MPEG) CIRCUIT DIAGRAM

2 This signals is connected with A/V block.
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SERVO CIRCUIT DIAGRAM
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4. AV (JACK) CIRCUIT DIAGRAM
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5. 5.1CH CIRCUIT DIAGRAM (OPTION)
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6. KARAOKE & USB CIRCUIT DIAGRAM (OPTION)
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7. KEY CIRCUIT DIAGRAM
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8. TIMER CIRCUIT DIAGRAM
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8-2. 5 TOOL
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8-3. 8 TOOL
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- CIRCUIT VOLTAGE CHART
1. IC_Standby

Pin I\;Zfle Pin Name PIN Description Voltage Spec Range PIN Description Voltage Spec Range
1C201 (AM5890S) 1C201 (AM5890S)
8 VCC1 Power supply voltage 6.21 4.3 ~13.2V 8 VCCH1 Power supply voltage 5.75 4.3 ~13.2V
19 VCC2 Power supply voltage 6.21 4.3~13.2V 19 VCC2 Power supply voltage 5.75 4.3~13.2V
20 VCCD Power supply voltage 3.285 0~12V 20 VCCD Power supply voltage 3.284 0~12V
1C601 (Sunplus SPHE8202RQ) 1C601 (Sunplus SPHE8202RQ)

4 VDD33 1/0 Power supply 3.295 3.15~3.45V 4 VDD33 1/0 Power supply 3.294 3.15~3.45V
10 VDD18 Kernel logic power supply 1.814 1.7~1.9V 10 vDD18 Kernel logic power supply 1.811 1.7~1.9V
32 VDD33 I/0 Power supply 3.293 3.15~3.45V 32 VDD33 1/0 Power supply 3.292 3.15~3.45V
54 AVDD33_AD 3.3V power for Audio DAC 3.188 3.15~3.45V 54 AVDD33_AD 3.3V power for Audio DAC 3.186 3.15~3.45V
61 VREF Reference voltage for audio DAC 1.382 61 VREF Reference voltage for audio DAC 1.381

62 ADD_ADAC 3.3V power for Audio DAC #0 3.185 3.15~3.45V 62 ADD_ADAC 3.3V power for Audio DAC #0 3.184 3.15~3.45V
63 ADD_ADAC 3.3V power for Audio DAC #1 3.185 3.15~3.45V 63 ADD_ADAC 3.3V power for Audio DAC #1 3.184 3.15~3.45V
70 VDD_TVAO (2B) | 3.3V power for Video DAC channel 0 3.237 3.15~3.45V 70 VDD_TVAO (2B) | 3.3V power for Video DAC channel 0 3.236 3.15~3.45V
72 VDD_TVAO (3B) | 3.3V power for Video DAC channel 1~3 3.237 3.15~3.45V 72 VDD_TVAO (3B) | 3.3V power for Video DAC channel 1~3 3.236 3.15~3.45V
77 VDD18 Kernel logic power supply 1.825 1.7~1.9V 77 VDD18 Kernel logic power supply 1.822 1.7~1.9V
78 AVDD_USB(3B) | 3.3V power for USB PLL and USB tranceiver 3.294 3.15~3.45 78 AVDD_USB(3B) | 3.3V power for USB PLL and USB tranceiver 3.293 3.15~3.45
83 VDD_PLL(4B) 3.3V power for PLLTV, PLLA, PLLAFE, SSPLL, and Crystal PAD 3.294 3.15~3.45V 83 VDD_PLL(4B) 3.3V power for PLLTV, PLLA, PLLAFE, SSPLL, and Crystal PAD 3.293 3.15~3.45V
86 VDD18 1.8V power for flash ADC 1.817 1.7~1.9V 86 VDD18 1.8V power for flash ADC 1.815 1.7~1.9V
90 AD_AVDD(4B) 3.3V power for servo ADC 3.147 3.15~3.45V 90 AD_AVDD(4B) 3.3V power for servo ADC 3.089 3.15~3.45V
106 SRV_AVDD(3B) | 3.3V power for servo 3.145 3.15~3.45V 106 SRV_AVDD(3B) | 3.3V power for servo 3.087 3.15~3.45V
107 Va1 Reference DC bias voltage 2.046 107 va1 Reference DC bias voltage 2.046
108 V165 Reference DC bias voltage 1.576 108 V165 Reference DC bias voltage 1.546
112 DA_AVDD(2B) 3.3V power for DAC 3.145 3.15~3.45V 112 DA_AVDD(2B) 3.3V power for DAC 3.088 3.15~3.45V

1C602 (M12L32162A) 1C602 (M12L32162A)
1 VDD Power supply for internal circuits and input buffers 3.296 3.0V ~ 3.6V 1 VDD Power supply for internal circuits and input buffers 3.294 3.0V ~ 3.6V
3 vDDQ Power supply for outpur buffers 3.297 3.0V ~ 3.6V 3 vDDQ Power supply for outpur buffers 3.294 3.0V ~ 3.6V
9 vDDQ Power supply for outpur buffers 3.296 3.0V ~ 3.6V 9 vDDQ Power supply for outpur buffers 3.293 3.0V ~ 3.6V
14 VDD Power supply for internal circuits and input buffers 3.296 3.0V ~ 3.6V 14 VDD Power supply for internal circuits and input buffers 3.293 3.0V ~ 3.6V
27 VDD Power supply for internal circuits and input buffers 3.295 3.0V ~ 3.6V 27 VDD Power supply for internal circuits and input buffers 3.292 3.0V ~ 3.6V
43 vDDQ Power supply for outpur buffers 3.296 3.0V ~ 3.6V 43 vDDQ Power supply for outpur buffers 3.293 3.0V ~ 3.6V
49 vDDQ Power supply for outpur buffers 3.296 3.0V ~ 3.6V 49 vDDQ Power supply for outpur buffers 3.293 3.0V ~ 3.6V
IC701 (MM1692XVBE) IC701 (MM1692XVBE)

1 VCC 5V Power Supply 4.5~5.5V 1 VCC 5V Power Supply 4.5~5.5V
5 MUTE 5V Power Supply 4.5~5.5V 5 MUTE 5V Power Supply 4.5~5.5V
1IC702 (NJM4580M) 1C702 (NJM4580M)

8 ‘ VCC ‘ 12V Power Supply 12.21 +2V ~ +18V 8 VCC 12V Power Supply 12.18 +2V ~ +18V

3. DC voltmeter Measurement methods

. PLAY Standb . PLAY Standb

Condenser| Capacitor (Withstan‘é\i’r‘lg Voltage) A 7K A bl 7K Condenser| Capacitor (Withstan‘é\i’r\é Voltage) A 7K A J 7K
C202 220uF 6.3V 3.129 0.000 3.183 0.000 C626 100pF 6.3V 3.100 0.000 3.155 0.000
C205 47uF 6.3V 3.124 0.000 3.181 3.145 C636 100uF 6.3V 3.289 0.000 3.291 0.000
C206 47uF 6.3V 3.124 2.100 3.181 3.145 C669 47uF 6.3V 2.068 0.000 2.068 0.000
C217 100uF 6.3V 5.040 0.000 5.060 0.000 C671 47uF 6.3V 1.552 0.000 1.579 0.000
C220 220uF 16V 5.670 0.000 6.010 0.000 C709 47uF 6.3V 0.084 0.000 0.089 0.000
C240 220uF 6.3V 1.890 0.000 1.889 0.000 C710 22uF 16V 0.114 0.000 0.124 0.000
C242 10uF 16V 3.277 0.000 3.279 0.000 C716 220uF 16V 5.670 0.000 5.690 0.000
C601 220uF 6.3V 1.844 0.000 1.846 0.000 C717 220uF 16V 12.390 0.000 12.440 0.000
C602 220uF 6.3V 3.288 0.000 3.288 0.000 Cc727 22uF 16V 5.660 1.381 5.680 1.383
C608 10uF 16V 3.181 0.000 3.181 0.000 C728 22uF 16V 5.660 1.383 5.680 1.383
C611 10uF 16V 1.379 0.000 1.381 0.000 C731 22uF 16V 5.660 0.002 5.680 0.004
C613 100uF 6.3V 3.179 0.000 3.181 0.000 C734 22uF 16V 5.660 0.002 5.680 0.004
C614 100uF 6.3V 3.229 0.000 3.231 0.000 C738 220uF 6.3V 1.845 0.000 1.928 0.000
C616 10uF 16V 3.228 1.332 3.231 1.339
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PRINTED CIRCUIT BOARD DIAGRAMS

1. MAIN P.C.BOARD

(TOP VIEW)

(BOTTOM VIEW)
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2. POWER (SMPS) P.C.BOARD _
(TOP VIEW) (BOTTOM VIEW) NOTE) A S v shaded are crcal

with respect to risk of fire or
] electrical shock.
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3. 5.1CH & SCART P.C.BOARD (OPTIONAL PART)
(TOP VIEW) (BOTTOM VIEW)
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4. KARAOKE & USB P.C.BOARD (OPTIONAL PART)
4-1. 4 TOOL
(TOP VIEW) (BOTTOM VIEW)
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4-3. 8 TOOL
(TOP VIEW) (BOTTOM VIEW)
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5. KEY P.C.BOARD
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6. TIMER P.C.BOARD
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