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Important Notice

SUNPLUS TECHNOLOGY CO. reserves the right to change this documentation without prior notice. Information
provided by SUNPLUS TECHNOLOGY CO. is believed to b a%ate and reliable. However, SUNPLUS
TECHNOLOGY CO. makes no warranty for any errors which magy\ppga in this document. Contact SUNPLUS
TECHNOLOGY CO. to obtain the latest version of device%cations before placing your order. No
responsibility is assumed by SUNPLUS TECHNOLOGY CO. for any infringement of patent or other rights of third

parties which may result from its use. In addition, SUN L%oducts are not authorized for use as critical
components in life support systems or aviation systems, a malfunction or failure of the product may
reasonably be expected to result in significant injury to er, without the express written approval of Sunplus.
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1 System Overview

1.1 System Block Diagram @

SPHE8203R < £ DVD/CD servo ~ TV en%r » Audio ADC -~ Audio DAC (External /
Internal) ~ HDMI ~ USB 2.0 ~ Card reade%*‘%’b. [ 1-1 5% SPHE8203R 7k I -

il CARD Reader

oader SPI Flash (SD/MMC/MS)
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1.2 Hardware basic system feature

SOC (RF integrated) \
Support USB 2.0 'QI
Support Card Reader (SD ~ MS - MM&

SDRAM: embedded SDRAM insi%tfbb
ROM/FLASH : Support SPI flasb\

Support boot-trap mode

TV : 4 TV DAC output - up%?}

Audio: Support AC3-DT OUT and SPDIF IN; internal /external DAC 5.1ch
output \

MIC : Support internal ABC function (AIN)

Support IR/ VFD in&.@

Support Game PAD

«

Support HDMI .gll\l—f“gh., efinition Multimedia Interface)1.3 480p / 576p / 720p /

1080i / 1080p .%

Support HDMI function

Support SC \Snd VGA function

S
S
&
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2 System Design Guideline

4

SPHE8203R #fif Video DAC fiji! 1l = ?ﬁﬁs’&“ T il T buffer FEg - [ 2-1

2.1 Video Buffer and Filter

E@?&fﬁ,‘ﬁﬂ SD filter and protector =t » X er ﬁ'%%i ]’ii@é’(ﬁﬁlﬁﬁl& SD or HD it

R BRI 75 Eﬁ’ﬂ%ﬁl’%&@HESZOiﬂ » VJEPEHE Y video quality - [fi

I > ESD 7 {F FH#HH connector X@@%ﬁ?ﬁl 1]  F SEESEER statics fUER ] o

SPHE8203R 106
Connector
CVBS §_“_
QK' 1uH »| CVBS
\If ~ N N ¥ T Y
?;b % T100p “ﬁDOpf Cb
r
] L 4L =+ » Cr
& .
. N
10u
COMP i
FSADJ VWCC3

,\%‘) Figure 2-1 SD DAC - filter + protector

&
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2.2 Calculate Impedance

SPHEB203R [\ iy [l ;3. differential signals — fikl USB 2.0 » b~ f#F|iL HDMI -
iﬁﬁfj l'[E‘ﬁ‘fﬂ i layout Eﬁﬁﬂ%ﬁiﬁ“ﬁﬁ & ‘l‘ikﬁi'ﬁ!’\“{l LA AP R o BT RLRR
tool Jf PCB IAHFo iy * e T - w@ﬁgrﬁwﬁr SR R
A e

Example Zo - CITE25 Differential Controlled Inped. (o O] =] |

Fle Stoetws Help NO
= EE NS E || i =

Height (H): |4_8—
Heightl (H1): Igs—
Width (W): .
Widthl (W1} I?—
Separtion (8 [IT

Thickness (T):

Edge-coupled Coated Mick

Diglectric
Constant (Ex):
Notes: -

L4d wour comments here
% Differenti

Q} tisl
D”I -x Forld Leadersin PCE Impedance (Za): 100 69
F Faulifinding and Comtrolled " T
|| I‘l.-. Q/,\I\I Fitpedance Measurenent Dielay (psiin): 15247

Figure 2-2 ,?r,gﬁﬁ A" e

(1) Helg® (@? RO T S 1 DU IR+ SIRLST- e
ey Heigﬁ'@) Hif PCB AFUHIEURE -~ 48] 0.5 mil FH§T -
(3) Widthl (W1) : trace fvi% -

(4) Width (W) 1157 trace Sy 5% » “JLHF UM « tace APt £ by
(= KR trace AV -

(5) Separation (S) : differential trace [IUfiHE -
(6) Thickness (T): g@ﬁs'pnﬁq@@ ’ — Jﬁ&fiﬁ@ﬁ E'Jlélfjﬁﬁj’gl‘éj 0.50z (0.7 mil)~1 0z (1.4 mil) -

(7) Dielectric Constant (Er) : PCB T’?ﬁ}éﬁﬁ%ﬁfjgﬁf’ I'l FR4 #5145 T;‘ﬁ fiks 4.2 ~4.4 1t
- §ET) 4.2 FHT
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By %’,ﬁg[ﬁgﬁ HDMI (100 ohm - differential) » #5=" fLpYgs (fﬁg‘l]%ar = e HEEEY
4.8 mil) » #5F1kL FR4 > &iEi5HEr 0.5 oz (0.5 oz #%£5 0.7 mil) > I&ir%"“ W HE WL %1
mil - # N AU R W R S ORI AT A R EE W6 mil + S=10 mil g

FEpiERL 100.89 ohm > T’?Hﬁﬁ (A= ik@;{ layout o
B The best practice is to use the closest sm@ S,” allowed by your PCB vendor and
then adjust trace widths, “W,” to control differential impedance.

2.3 HDMI (High-Definition Multim nterface)

(1) HDMI fiv differential trace foli=
R T T U

P SR PCB ASEVATET > layout trace iV
100 ohm (differential) » —FZ\' H7 HDMI &%ﬁ%ﬁﬁ

{1 -
N The trace !
| impedance must |
SPHE8203 be 100 ohm |
(differential) | HDMI
| Connector
N — Tx2+
]
VU] g ——
l I
I |
3 I e (0 GE

'\{5%1

. | [

Xt- ™
™o+ [ {0+
™0- =} T0-

N
&
'\%’Q TXC#+ —é—{}:}—l— TXC+
% ™ = )}+{xc
S

g

Figure 2-3 HDMI trace impedance
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(2) ' 2-4 RLUAEE layout Uikl > 5 % differential fﬁiﬁﬁﬁﬁjtzf‘,?ﬁ%ﬁqﬁﬂﬁﬁﬁiﬁj =hHF
FhsL, o 'sﬂ?ﬁ/“‘zméﬁ* o HT Lﬁfgzﬁg, I’Jé‘lﬁ%ﬂgkfl Siert > 7 F[{F‘g,ﬁjﬁ&—ﬂ;f@\ B
differential pare = 'PRI®EE 30mil I') - &9t gfpY differential pare (TXC+/- and
TC2+/-) ==Xl {4 fﬁsﬁ“ﬁé}l fﬁi}?ﬁ 30mil I'J p =] B Y2 impedance lﬁ%?@%ﬁﬁg[ﬁ1

[ - layout E{ﬁﬁﬁ?ﬁﬁﬁ'ﬁﬁfjﬂ{%&ﬂ ST A b
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2.4 USB 2.0 (Universal Serial Bus)

(1) USB 2.0 [WED e i > (NP7 layout %ﬁﬁ;@;ﬁl » differential trace 4 {4 f
S HRME PCB FS[UFTET layout trace Elfﬁ%%%ﬁ@ﬂﬁ%ﬁ U H T Al 90

ohm (differential) - %

I The :
E impeda st
SPHE8203R | be8Qohm
) al) | | usB20
I |
D+ | —| D+
|
|
D- —|D-
NS .
I |
|

X

@E}'E # - differential l'ﬁﬁ”ﬁ«?fﬁilﬁ?u%ﬁ#ﬁﬁ?ﬁ H%“Fﬁj T
Lo = TR R > B TR RLT ] e T R R S T TR AR - R
5| ground trace SR+ / D- /&< > ground trace == D+ / D- 'E?JEIUE%@%%'T;'“‘%T*Q?L?&LO
ground trace fﬁ'\, PONARD E#EED 30mil ground trace = differential trace %}IP&J}?‘T 2
ffff'] differential E% F) FpuRHEE -

(2) USB 2.0 7 layou

Figure 2-6 USB 2.0 differential trace layout
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2.5 SPI Flash (Serial Peripheral Interface Flash)

it SPIflash ﬁ[ﬁ[’}}@%ﬁ%wﬁ 2-7 > 1 R1 ?E%I;ohm » R2 £} 0 ohm - [fi R3 E{U?&ﬁ,’

= RIB LI EMI > HRF [ 55 33ohm (HH
¥ SPHES203R #% % - [fil SPLCLK [Nt et
AR 0 signal trace T IVREER o

SNE LIl SRR IRE R
OM) » 35855555 BMILF5 ST IR - ﬁ;f

SPHES203R | ___ >
! R3
SPI_CLK
A IRy

So

SPI_DO %—m i
SPI_D1 =
! !

E Figure 2-7 SPI Flash Circuit

&:@
3
N
S

SPI Flash

SPI_CLK
SPI_CS

SPI_DO
SPI_D1
SPI_WP
SPI_HOLD
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2.6 RESET Circuit
ﬁr,al]«é]’%ﬁf[ﬁ‘%%ﬁ DT i JRAREY reset gircuit fi= (M qu 2-8 e IG5
W[ 7 r“' FEadRn] reset IC HVF » GgAT fese"'\%ﬁﬁ AT DA layout
R A R usﬁﬁg&u timing STST_ %%

33V

: A

| 10uF/10V é 10K | ne T i
AN ]

== l Optiunl :

1N4148 2H3904 é%\ :1 S

10K

AR

2.7 UART N
L0 Fl i debug K@ER ﬁ‘}ﬂv‘[;’& code 'L [7IF] §Fw1ﬁ=&[ﬂ*§4 l—vﬁ? UART -

K\'
SQF&SZOIBR +5V

Zis

UART

UU]J]&
.

A
>
[ ]

Figure 2-9 UART port
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2.8 Servo (OPU & Motor Driver)

7+ Servo ﬁ‘}f‘l’ﬁ} LS 2 IR RS o= E IJf&tH iy power *5E#TY ground -
PR AR E\’

(1) A+5V Power
?Ei{ﬁwf OPU [ power » [RI[FRE % ﬂfﬁl%i connector fji [t Eﬂﬁ’gﬁ K% pad

HJF' Bypass F{‘:FL %CQ

OPU
Connector
Bead
+5V O————— Y YV Y
e
:glslgure 2-10 A+5V Power
(2) M+5V Power ‘\'\%/
Tfﬂﬁf & motor fiY power > p[#tu FIRET [ P ’E&rﬁ’Fk J]zﬁ IRl 5
Gea dr|ve *fgjr Eﬁ?ﬁﬁ RRSE -l power 73 @T AFIE P BV AR ] T
W power |p ;'4{ o
'\/% Motor
%'\B Driver
O%%'/WW oY T 8lveet
0.1uF
—~100uF I
L L Ylvee?
I 0.1uF

Figure 2-11 M+5V Power
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(3) RF3.3V power
i% SPHE8203R & pad fj ﬁi: FF'l bypass fF{ThFL[ » = path 7% SPHE8203R fjij*

"l
— ?ET‘E#?ET‘?T’ ] \
Close to 8203R \
= %% SPHES203R
B
ead -

+3.3V (O——"V Y Y i | \Q L AD_AVDD
i J— J— (:u.lul:,}§)3 |

JRR - R

SERV_AVDD

%@2 12 RF3.3V power
(4) RF 70 N
RF %ﬁpjff[}[@fi TR SR - NIFE L PUHRE %ﬁwjﬁ Ji= ground
trace fity®ET - Syl ’PUHRF 3% SPHE8203R | 'Jg‘nﬂﬁj §7A'flt- AC couple >
Fq FL,”‘E** 12 o YA FF » FHRM] ground trace fitguarding ; ‘fwulg*f’ﬁa‘ ok K
Wﬂﬂﬁ“ P i RE3.3V ARSI f A g AL IR ground

Figure 2-13 PHURF layout
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(5) [t

4% SPHEB203R fij!1= LPF f|%] motor driver Uik » HaLK LPF ki
137 SPHES203R 7 » DATEO * DAFEO £} @# SPDC_OUT * SC_OUT #if 1

[ Closeto "% Motor

|
I |
SPHES203R | SPHEB203R %: Driver
| |
DATEO | . TCO
| |
: |
I |
I |
I |
I I
: |
DAFEO | : FCO
| |
I |
I |
I |
I |
| i
: i
SPDC_OUT | . i SPDCO
| — 0.1uF !
I |
|
|
: Sco
|
|
|
|
|
|
|
|
|

= Vrefl‘mxjfé%%?‘% »Vrefl ﬁ'@% Bulk and bypass %Fﬁ‘ | INGEF AR E

1) SPHEB203R LI~ Frifify e 2 1A VREF2 FH - A7l [ abs

B RE R [ 2-15 [l 470 ohm I Bl it

VREF1 |22 Sl
J_ J_ Connector
I.mFIn,mF

91K
M 33V

VREF2 [28LA NN, Motor

470 in Driver

Figure 2-15 =¥ HeE

© Sunplus Technology Co., Ltd.
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2.9 Audio Interfere
(1) Audio ."‘ézfﬁ.}ﬁﬁfjmﬁ@ OP Power line » G ESE OP > JTIfE 2-16 i -

(2) F'it - # DAC E"ETJH i pairs DO( pin76 pin77) 'BJ@E pin72) ~ D2(pin68 pin70 )#l » I'} ground
or power line [srajﬁﬂ » [ D17 D2 [F'EW[%” gro@ 60 DAC [V analog signal 1M couple >
I'PEEEEE U audio quality e

(3) SPDIF output(SPHE8203R pinS1) MNELL % video DAC [T » #%}{fj’ 53 ’ﬁ’tr% %ﬁg\_
SPHE8203R(}H Voltage peak £% 3.3V fi* J%ﬂi% Yl (T ) { Eﬂj ] GND }H SPDIF = v1deo
IR DAC " EE - H4f) video outpprf SNR

. C\ C>\ \\ LT ]
*)__ \PH ;HFL‘C'OQO \i:JJq 3)00 '

:n:‘:luhln:u L]lq E] ug]u

F":E" ,:m-‘gf.:nq-'— F:mq_‘ E:mq L-l,l r'-‘ll%

HTJT.' it r ﬂ? S J r;fﬁlﬁ

" ) Sis) ‘Fﬂﬁ’} 515_ .L E’}l*ﬁ ?l? ilfﬁ
o oo E2HRHEE L), B
l;__ ;f' 7-_“31:11:1( e me\ M

=

Figure 2-16 Audio OP Power

© Sunplus Technology Co., Ltd. PAGE 15 V1.0 — May 20, 2008




oo
=~ SUNPLUS

SPHE8203R - Design Guide

2.10 PLL power

H% PLL_VDD [i9 bypass Fﬁ’“ﬁ’%éﬁrﬂléi f,r@ﬁ SPHEB203R fiv 116 pin ° [ﬁJEﬁ source 3.3V
VIV~ power bead » i FERIRTL 1 > > fly = TSI Ml PR (3R ) e % ¢ 3~ voltage

drop » 3% 1C = %%
SPHE8203R| %'%% to

PLL_VDD 3.3V

re 2-17 PLL power

S
3
2.11 Crystal
S

H@ i layout [ tal i;'ig»??# (i ground pad > ™ = &E’Jﬁiﬁ\ﬂjﬂﬁ’ Crystal & g9t e
PN S - &

ground pad #|*

Ground PAD ff =

Figure 2-18 Crystal layout
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2.12 Loader Control Signals

§- SPHE8203R » motor driver = loader [
LD- ~ IN - OUT ~ HOME) f##fli bead - il i}
noise /1 connector fﬁ}‘?@i% SPHEB8203R - %

e HEEEL (SP+~ SP-~ SL+~SL-~ LD+ ~
1k Eif}ﬁéﬁ loader connector fl%} > SBER

(-]
SPHE8203R \@) Loader
x IN
Y Y VT OUT
ﬁg‘ HOME
&
\\
Motor Q_b~
Driver &
\ Y Y Y gg‘_“
_\’t), Y'Y Y g::-q-
’\\ Yy LD+
N YV LD-
N

N re 2-19 Load control signals
%'\\/
213 PCB Layou@

(1) 7 ’f’gi@wer trace T FARE] > RN LIS Z AR R S RO AR S

— |
\\" 10 Connector

Power
Module |

Power Input

Figure 2-20 Power trace layout
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- o
E

(2) it /O connector fiv™ s folERI - power trace - ¥ F| power trace A ZHRTiH

connector [k - H[~FF2[] connector 1 YLk o

Y0 Connector area )\

K
q@
Figure'%qw\fower trace with /O connector
L Y
N

(3) fi=HATE| lﬁ‘%ﬁs@ 1% plane (power and ground plane) 973 % -

Analog Ground

Digital Ground

Figure 2-22 |§#F?&L?‘% ground plane
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4) fg'ﬁﬁ*%ﬁﬁ“%ﬁﬁﬁ“? 2 7] _FpY plane Fl‘}f—’;"efquaﬂ 2-23 fuh b i plane Féﬂ?ﬁ’
~ [ bridge > %ﬁ%l?‘% plane ElfJ?r@*ﬁ&'\iLfﬁﬁfE'[ o

N
@ug Ground

S
NN

S
T X

Figure 22 ground plane [t

Digital Ground

/

é/@f

%

(5) IC T T

(=3 S

power trace > -

| TSR I RS e R (R, > T H F HE clock -
IC =y A R 1C IF IR Rfrpas -

2

EMI Bag

W/}‘%

T
JUououun

S —

L .

Figure 2-24 IC [~ g0t
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3 Trouble shooting

3.1 Status 1 : Can’t boot \
N

B Check list

(1) Check GND KL it (TP%%)

(2) Check FHESELY T (5V +/-5% ~ 38UH-5% ~ 1.25V+/-5%)

(3) Check 8203R - Flash ﬂgﬁ@%

(4) Check 27MHz ﬂ?\,ﬂ@%
(5) Check [k - SPI ﬂaqx_E\§ pin f £
(6) Check reset ﬁq?%‘,f\i_?, f@

(7) Check SPI flash ﬁ?\[f— ”%‘fﬁ{& 2-bit mode
3.2 Status 2 : Audio 9@"@/
B Check List \

(1) Check code%?fﬁft’ﬁj

(2) Check pow

(3) Check FLha)
(4) Check.§ HEB203R £l 7 jii!!
3.3 Status @é’o

B Check list

G ;ﬁﬁa’?JH '(OP Amp output pin)

e 2

(1) Check video output current (= ?Eﬂ‘; L)
(2) Check Vadj resister value (1K)
(3) Check Vcomp capacitor value (10uF)

(4) Check Filter value

© Sunplus Technology Co., Ltd. PAGE 20 V1.0 — May 20, 2008
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3.4 Status 4 : Servo can’t work
B Check list \
(1) Check connector AL 4t~ '§/

(2) Check OPU j@?\[‘éjfw

(3) Check sled motor - track ~ focus @
(4) Check Vrefl and Vref2 ’F%Eﬁilﬂfﬂ’(%

¥
3.5 Status 5 : USB can’t work \
B Check list \

(1) Check fuse ,%L_?\,L”%J%%,&/
(2) Check code ﬂ?féj ™ function
(3) D+/D- ﬂgmg‘?%

N

3.6 Status 6 : Card ré%ocan’t work

e

B Check list g'\\l,
(1) Check @w R

(2) Check @%L LF\I'EJ%;%\T
3) Ché}kw\/ e hL7 7 §HII function

(4) C@ARD SENSE and CARD RST signal connect to card connector correctly.

Q’b

© Sunplus Technology Co., Ltd. PAGE 21
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	System Overview
	System Block Diagram
	Hardware basic system feature

	System Design Guideline
	Video Buffer and Filter
	SPHE8203R 預設的 Video DAC 輸出為全電流模式，所以不需要增加 buffer 電路，圖 2-1 為設置

	Calculate Impedance
	Height (H) ：指欲走線的那一層與下一層的距離，以四層板為例，即是第一、二層的距離。
	Height1 (H1)：指 PCB 表面的油墨厚度，一般以 0.5 mil 計算。
	Width1 (W1)：trace 的寬度。
	Width (W)：由於 trace 本身會有厚度，加上附著力的影響，trace 表面的寬度多少都會有變化，因此這是指 
	Separation (S)：differential trace 的間離。
	Thickness (T)：整個板子的銅厚度，一般做板會用的銅厚有 0.5 oz (0.7 mil)、1 oz (1.4
	Dielectric Constant (Er)：PCB 板材的介電常數，以 FR4 板材來說，會介於 4.2 ~ 4.



	HDMI (High-Definition Multimedia Interface)
	HDMI 的 differential trace 要注意特性阻抗，必須依照 PCB 板的材質，layout trace
	圖 2-4 是實際 layout 的結果，每一對 differential 信號從開始到結束都須保持平行方式拉線，且間距


	USB 2.0 (Universal Serial Bus)
	USB 2.0 因為傳輸速度較快，因此在 layout 上也需要注意，differential trace 特性阻抗也必
	USB 2.0 在 layout 時需要注意，differential 信號從開始到結束都須保持平行方式拉線，且間距必須


	SPI Flash (Serial Peripheral Interface Flash)
	RESET Circuit
	UART
	Servo (OPU & Motor Driver)
	A+5V Power�提供給 OPU 的 power，因此穩定性很重要，在 connector 前加上一電解電容及進 p
	M+5V Power
	提供給 motor driver 的 power，由於為主要耗電元件，因此穩壓電容非常的重要，務必在進driver 前配
	RF3.3V power
	進 SPHE8203R 各 pad 前需放置 bypass 電容，主 path 在進 SPHE8203R 前也需一電解電
	RF訊號
	高頻走線
	參考訊號走線
	計有 Vref1、Vref2等兩種參考訊號，Vref1需接 Bulk and bypass 電容以保證訊號穩定性。 而針



	Audio Interfere
	Audio 後端輸出的OP Power line，避免跨過OP，如圖2-16所示。
	可在每一對DAC輸出pairs D0( pin76 pin77)、D1(pin71 pin72)、D2(pin68 pi
	SPDIF output(SPHE8203R pin51) 因為出pin在video DAC附近，建議將分壓電組移靠近S



	PLL power
	Crystal
	Loader Control Signals
	PCB Layout
	整片板子的 Power trace 在走線時，要以樹狀方式走線，不可有造成環狀的情況發生。
	在 I/O connector 的下方區域，要避免走 power trace，若有 power trace 必須經過 c
	要注意所有信號線不可有跨plane (power and ground plane) 的情形發生。
	若有訊號線必須會經過 2 種以上的 plane，可採取圖 2-23 的方式，在兩個plane 間留一個bridge，讓需
	IC 正下方最好不要走線，若不能避免則只能允許走低速的訊號線，尤其禁止走 clock、power trace，且要避免走




	Trouble shooting
	Status 1：Can’t boot
	Check GND 是否都有連接 (TP點)
	Check 電壓是否正確 ( 5V +/-5%、3.3V+/-5%、1.25V+/-5%)
	Check 8203R、Flash 是否有空焊及短路
	Check 27MHz 是否有起振
	Check 開機瞬間，SPI flash的CLK pin是否有動作
	Check reset 電路是否正常
	Check SPI flash 是否正確設置在 2-bit mode



	Status 2：Audio無聲音
	Check code 是否有設置正確
	Check power 是否正確
	Check 是否有信號輸出(OP Amp output pin)
	Check SPHE8203R 是否有輸出



	Status 3：Video 輸出不正常
	Check video output current (全電流)
	Check Vadj resister value (1K)
	Check Vcomp capacitor value (10uF)
	Check Filter value



	Status 4：Servo can’t work
	Check connector 是否有裝反
	Check OPU 是否有打光
	Check sled motor、track、focus 是否正常
	Check Vref1 and Vref2 電壓是否正確



	Status 5：USB can’t work
	Check fuse 是否已燒斷
	Check code 是否有打開此 function
	D+ / D- 是否有接反



	Status 6：Card reader can’t work
	Check power 3.3V 是否有接
	Check 排線是否有接對
	Check code 是否有打開此 function
	Check if CARD SENSE and CARD RST signal connect to card conn





