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1 System Overview

1.1 System Block Diagram

1-1

SPHEG600

SPHE8202T DVD/CD servo TV encoder Audio ADC 1ch internal Audio DAC 5.1ch
GAME USB 2.0 (Full Speed) 3inl1 Card reader SUNIF interface
SPHE8202T
6CIR656 | | Video out ALES'C‘:])O“
DVD Motor [ CAME Pad
Loader | Driver
SPHE8202T |« >| I
USB 2.0 SDRAM
Fs) | €
SUNIF
SPI Flash S IR/VFD
Reader

Figure 1-1 SPHEB8202T 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 3inl Card Reader (SD, MS, MS-pro, MMC)

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

e Support boot-trap mode

e TV:4TV DAC output

e Support CCIR656 output

e Audio: internal DAC 2ch output, support AC3, DTS and SPDIF OUT
e Support IR/ VFD interface

e Support SUNIF interface

e Support 8bits and full color Native Game pad
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2 System Design Guideline

2.1 Video
(1) SPHE8202T Video filter 2-1
COMP 1uF Rset 1K ohm
Filter
SPHE8202T "
P Connector
CvBS . ]—4@ Jeves
i 11 (I
Cb "l 75 100 >
p [100p Cb
Cr » 1 1 J o
1uF
COMP |———
FSADJ —\/\/\\——o VVCC3
1K
Figure 2-1 SD DAC - buffer + filter + protector
(2) SPHE8202T  Video power 3,3V
SPHEB8202T Video power pin bypass
SPHE8202T
Bead
+3.3V o—vveey VVCC3
= —
100uF/16v | 0.1uF
Figure 2-2 HD DAC - HPAO0191DR
3) CCIR656 data bus damping 33 ohm CCIR656 clock
RC(R 33ohm C 10 pF) SPHE8202T
PCB Layout via
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Close to

| |
| |
I SPHEB202T
SPHE8202T ; : CCIRG56
| 330hm }
CCIR656_D7 ' ! D7
¢CIR656_D6 ! m ! D6
CCIR656_D5 —AAN : D5
CCIR656_D4 ! AYAYAY, : D4
GCIR656_D3 : AVAYAY: | D3
CCIR656_D2 —ANN I D2
CCIR656_D1 L—AN\AN : D1
CC1R656_DO —ANAN : Do
) I I
CCIR656_CLK i AN i : CLK
| I
| |
| |
| |
| I |
| |
I o
| I
Figure 2-3 CCIR656 Interface
2.2 SDRAM
(1) SPHE8202T support 16-bit mode 2-4
SPHE8202T
SDRAM
Addr. P Addr.
Data |« | Data
RAS » RAS
CAS CAS
WE » WE
DaMm | DQM
BA »| BA
CLK CLK
Figure 2-4 SDRAM 16-bit mode
(2) SDRAM data bus damping 33 ohm SDRAM clock
RC (R 33o0hm C 10 pF) SPHEB202T
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Close to

Figure 2-6 SPI Flash Circuit

[ I
i SPHEB202T i
SPHE8202T : | SDRAM
| 33 ohm |
M_DO ' ' MDO
M_D1 ! m : MD1
M_D2 R ATAYAY } MD2
M_D3 L—AA/\, : MD3
M_D4 e AVAVAY, : MD4
M_D5 TAYAY, i MD5
M_D6 AN/, : MD6
M_D7 —AN\A\\ | MD7
M_D8 A VAYAY, ! MD8
M_Dg e AVAVAY: | MDg
M_D10 f——AA N\ —— MD10
M_D11 A VAVAY : MD11
M_D12 —AN/\, : MD12
M_D13 —A\ N\ : MD13
M_D14 : AVAYAY, : MD14
M_D15 : AVAYAY, : MD15
M_CLK i NN i M_CLK
N
| |
| |
| |
| I |
| |
| = |
| |
Figure 2-5 SDRAM data bus and clock
2.3 SPI Flash (Serial Peripheral Interface Flash)
SPI flash 2-6 R1 10Kohm R2  0ohm
3.3V
o
:_______7
|
SPHES202T | R1 '
i | | SPIFash
|
| AN N
SPI_CLK SPI_CLK
SPI_CS SPI_CS
F====" I
| R2 !
SPI_DO AYAYAYS SPI_DO
SPI_D1 aYAYAYS SPI_D1
e . SPI_D2
SPI_D3
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2.4 Audio Power

SPHE8202T Audio DAC power

+3.3V o——

3,3V

SPHE8202T

10

[f00uF [0.1uF

ADAC_AVDD

S
AGND

Ly

ADAC_AVSS

BeadF

H‘TOUF _T.] TuF

AD AVDD

S
GND

Figure 2-7 Audio power

AD_AVSS
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2.5 RESET Circuit

reset circuit 2-8
reset IC reset IC layout
timing
3.3V
o
Y |
' ' POWER ! 33V
22 47 FB i i
—— 10uF/16V i
T i P Reset i
20 i ic ||
o RESET | 1
22K ! Option }
| |
1N5818 i | = |
10K§ 8050 /]\UFHGV 0.1uF oo oo o
Figure 2-8 Reset Circuit
2.6 UART
debug SPHE8202T code UART
SPHE8202T +5V
X .
RX . | UART

Figure 2-9 UART port
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2.7 E-Pad

SPHES8202T IC (E-Pad) layout IC
IC E-Pad digital ground

% W 7

mn_

)/— “:;L]\“LI il Ilil\:

Figure 2-10 8202R IC E-Pad

W‘@W ‘H

2.8 Servo (OPU & Motor Driver)

Servo power ground

(1) A+5V Power

OPU  power connector pad

Bypass

___________________ OPU

|
| Close to OPU | Connector
Bead i nnnnn ctor

5V O——— VYA

I

100uF —— ——0.1uF

____________________

Figure 2-11 A+5V power

© Sunplus Technology Co., Ltd. PAGE 8 V1.0 -Jul 24, 2007




(2) M+5V Power

motor driver power

driver power 5v
power ripple
Motor
Bead Driver
BV O—— YV Y Y L1 L 8 vCCt
0.1uF
——~100uF I
£ T Blvee2
I 0.1uF
Figure 2-12 M+5V power
(3) RF3.3V power
SPHEB202T pad bypass path SPHEB202T
L Closeto |
i il LA ! SPHE8202T
Bead ! '
+3.3V O—K\Y/—s/a\/\| i RF3.3V E L
i | 0.1uF
: e p— p— _— i
| “Tioour “[oAuF ~[0.01uF  [1000pF | I
| |3
: | *
—— i °
L. i °
[
L J
TOJUF

Figure 2-13 RF3.3V power
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RF PUHRF ground
trace PUHRF SPHE8202T AC
Y ‘l’ P § I \ |
r'rr
L JJ
F%
-
HHH
I
8 H%HHH
Figure 2-14 PHUREF layout
(5)
SPHE8202T LPF motor driver SPHEB8202T
LPF SPHE8202T
:r"”él;);;;g""*i Motor
SPHE8202T i SPHEB202T : Driver
I 91K !
DATEO ﬂ:J\/\/\,L ! TCO
! - 68OpF |
| |
| |
i 20K = !
DAFEO || L : FCO
! |
i = 1000pF !
| |
122K = |
SPDC_OUT —E—/\/\/\,L I SPDCO
| ==0.1uF |
l !
l il !
SC OUT ﬂ:—/\;;\2/K\, - : SCO
_ | i :
i = 0.1uF |
! |
! |
) L |
T
Figure 2-15
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(6)

Vrefl Vref2 VRT VRB VCT 5 bypass

SPHE8202T
VREF1 Sl
Connector
T 47uF /—0.1uF
VREF2 Motor
B Driver
T 47uF /—0.1uF
Figure 2-16
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3 EMI Considerations

3.1 Crystal

layout Crystal ground pad Crystal

7

Ground P%

Figure 3-1 Crystal layout

3.2 Loader Control Signals

SPHE8202T motor driver loader (SP+ SP- SL+ SL- LD+
LD- IN OUT HOME) bead loader connector
SPHE8202T Loader

Bead
T Y YT |N
7Y Y YT OUT
Yy HOME

Motor

Driver
YV Y SP+
TN YT SP-
Yy SL+
7Y Y r SL-
7Y Y YT LD+
Yy LD-

Figure 3-2 Load control signals
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3.3 PCB Layout

1)

Power trace

1/0 Connector

Power

Module _r rJ_J_I_’

— T —
AN

Power Input
Figure 3-3 Power trace layout
(2) I/O connector power trace power trace
connector connector

Y0 Connector area

Power Trace

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

Signal
_— Analog Ground
Digital Ground
Figure 3-5 ground plane
(4) 2 plane 3-6 plane
plane

Analog Ground

Digital Ground

I

Figure 3-6 ground plane
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(5) IC
power trace

c

EMI Bad design

INIInnm
Innmm

Figure 3-7 IC

clock
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A SPHEB8202T GPIO Table

PIN GPIO Original Set to GPIO
1 GPIO16 KEYO gpio_first[1][0]=1
2 GPIO17 KEY1 gpio_first[1][1]=1
3 GPIO18 KEY2 gpio_first[1][2]=1
7 GPIO19 IR _IN gpio_first[1][3]=1
8 GPI1020 I2C_CLK gpio_first[1][4]=1
9 GP1021 12C_DATA gpio_first[1][5]=1
11 GPI022 KEY3 gpio_first[1][6]=1
12 GPI023 INT/EXT(Video Ctrl) gpio_first[1][7]=1
51 GP1028 SPDIF_OUT gpio_first[1][12]=1
52 GPIO29 CCIR656_D7 gpio_first[1][13]=1
53 GPIO30 CCIR656_D6 gpio_first[1][14]=1
54 GPIO31 CCIR656_D5 gpio_first[1][15]=1
55 GPIO32 CCIR656_D4 gpio_first[2][0]=1
56 GPIO33 CCIR656_D3 gpio_first[2][1]=1
57 GPIO34 CCIR656_D2 gpio_first[2][2]=1
58 GPIO35 CCIR656_D1 gpio_first[2][3]=1
59 GPIO36 CCIR656_DO gpio_first[2][4]=1
60 GPIO37 CCIR656_CLK gpio_first[2][5]=1
61 GPIO38 TFT_SW gpio_first[2][6]=1
87 GPIO39 HOME(Servo) / CARD _RST | gpio_first[2][7]=1
88 GPI040 LDSW(Servo) gpio_first[2][8]=1

115 GPIO2 CARD_SENSE gpio_first[0][2]=1

116 GPIO3 DMEA(Servo) gpio_first[0][3]=1

117 GPIO4 SD D1/MS D1 gpio_first[0][4]=1

118 GPIO5 SD DO/MS DO gpio_first[0][5]=1

119 GPI106 SD CLK/MS CLK gpio_first[0][6]=1

120 GPIO7 SD_CMD/MS BS gpio_first[0][7]=1

121 GPI108 SD D3/MS D3 gpio_first[0][8]=1

122 GPIO9 SD _D2/MS D2 gpio_first[0][9]=1

123 GPIO10 LOWBAT DET gpio_first[0][10]=1

128 GPIO15 COVER_SW gpio_first[0][15]=1
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