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1. HICDMTO04 Development Board User Manual

1.1. Introduction
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1.2. Features Highlight
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1.3. Board Layout and Mechanical Specification
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1.4. Block Diagram

%F $F G= 0 CN2
CN4 4s
CN7 | / Y-/
St = (, #) F o+ / >
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6

1.5. System Configuration Jumper Settings
Position _—
Jumper Descriptions
OPEN CLOSE
(K TK & IK
- 0 #$
# 0 #$
- 0 #$
+ =/ %> / B> / B> #
= & A 6
= & $> <6
1.6. Host/ MCU Interface
1.6.1. Configuration Jumper Settings
Jumpers .
Descriptions
JP16 JP14
> = > = (-
L > = o -
8 6 > > = 1 $%
o T S># $
Position _—
Jumper Descriptions
OPEN CLOSE
$C - A
) $C -
1.6.2. Terminals
18; % - ; 1= v # T 8 6 *
Pin Name Description
$F % # (
%F $ # (
+ ? E++ ++?
P G
) 1E% + % # F+ +
1ES$ + % # F+ +
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18; % : 1= " () - *
Pin Name Description
? E+ + +4+?
1E$#% $
+ 1E#;"" # 4
>#8 # 8 &
) 8> # > &
2HH G
18; % = "6 (@D
Pin Name Description
- ( B 9 L2.N
s =3 ; &#
=$ # % $ #
-+ B ) 9 L2)N
+. =A % A #
+( =$ $ #
+, =A A # 3 *
=A A # ' *
? E+ + ++?
? E) )?
o+ PHH G
2H# G

1.7. Power Supply Terminal (CN3)

Pin Name Descriptions
? ) )? 3 #&& 8¢&
PHH G

1.8. PCM Audio Ouput Terminal (CN5)

Pin Name Descriptions
E ; & 6
E$ : &
+ 24t G
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1.9. LCD Interface

1.9.1. Configuration Jumper Settings

Panel Jumpers o
Descriptions
Type JP19 JP18
> = > = -& -&0
> = ; >H# -& -&0
; ># > = & &0
i ; ># $
; > = > = & &0 ")- -)*
: > = ; SH & &0 ‘'I-z-*
; i > = $
: o : ># $
Position _—
Jumper Descriptions
OPEN CLOSE
; % & #
- - H#h= 9 A
- $C -
# + 0 :
) : + 0
NOTE:
tx ( ) 63 6 &3 - 6
3 - ;
A ) N> =Hi -6 & & 1 1#% &
; & & : $ 6 3 -
& 5 46 &
- 6 5 &
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1.9.2. Terminals

18; % - 3 = "6 : 6 *
Pin Name Descriptions
D / #
+ F#; #6; 4
A/< $ D ; # "HY=* $ *%/%*
) ? - $6
? E++ ++? &
P
( ? = 3 #&& 6
) - / B/ + ; 9 -+
+ ;. AS # < 8# E>//" =9*
) ? ) )? & 9 4 #8& *
P G
18; % : ; 1= I : 6 *
Pin Name Descriptions
2 G
- / B/ ; 9 :-
) 2 G
-( / .B/ , : 9 .-,
) g:= G
- / B/ ; 9 -
+ PHH G
- / +B/ ) ; 9 +)
1.10. Font Flash, Audio Amplifier and RS232 IC locations
Location Name Descriptions
1+ #H%+,?2/ / / B )Oo(™ ‘GO + ¢
#H#%+,?2/ - / / B) o(C™ '9 )
1 F+ + $#+ # 8 6
1. 2 (( & 6
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1.11. Absolute Maximum Ratings

Parameter Symbol Min. Max. Unit Condition
#8& 2 ? -+ ? ud ?
8& ? 4= - 4+ ? 0 + ? 2ud ?
> 9 > & 8?; - -
>& % & % ) No Condensation
# % & Y95 - No Condensation
Cautions:
# 0 $
6 & & 0& 0
66
1.12. D.C Characteristics
Parameter Symbol Min. Typ. Max. Unit Remarks
>& ? ? 3) - )) ?
- 29 > & ? . - - - ? =
- 59 > & ? . - 0 - ?
T <« ;1
g& 1?2 P4= ? - ? ? ?
B ) ) 8 6
l -
8& 37 2, P - 2,0 2 g <6 -1
&
g& 1?2 P4= + - + ? %
&
8 & 37 2 P - ? ? g
> & 1 2 . + . ) 2 < ;1
’ 8 6 'P*
T < ;1
> ? ?- - - ? ? g
& 3 ##o ) 8 6 P o*
>& 6 C b4 - + . ( - K| 1
>& ; 8 - - 1K& 0 4
Note:
P 8>! J_
P8 J
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1.13. A.C. Characteristics
# # + ( T3

1.14. Design and Handling Precaution

4" && 6 & *3
0 6
+ = & 3 4
A 1 4 6 6 3 13 &
) >
= 6 & 6 8
6
% 9 6
& - 3 4 &
( %4 & & 6
y = & 0 0
& & & &&
= && 3 & 3 &&
& 4
+ A 1 0& [ 1
& 3 &
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1.15. Schematics Version 1.0
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VOD_3V3 VDD_3V3
A A
MA[0:18] <8Mm§
~
4 10K
uDo ._EEQ ? R1
u2
10K
ars A0 o3 MAL D1 %:Q U R12
2 Ald Al 3 MA
¥ s az 2 = u P12 RISA RS
A12 OF 14 INMOE
Il Al UB INMUBE e
g NMCS0 CO——CF (B 53 NMLBE o1 u P13 RI&
ol S ui¢)
M0z 702 1/013 MD134 10K
- - JP14 RIS
5] TN 0705 17012 w1245 M4 é U
3| vee GND (53— S 10K
e /04 ,v\%m wDifS | D! LEMQ U RIE
hM0S 1 MD104
05— “mw _,\\omm o 403 14 uDs P16 RizA N%
L c3 hMD7 07 1708 |22 —MD8A | 37 Q U\
01U yu NMWE [ D—— W NC 55 AL 0.1U ok
MAIQ 9 AlD A 6 MAS MD7 JP17 RI8
MAQ N As[2s MAG 5
VAR 33 Ae |24 MA7 S 10K
= = 1 P18 RI9
= 22 Inc Ne 25— = g s Q D
10K
ISE61LV6416 v09 %.oQ U R20,
)l
= = un10 Lugm r217 W%
ﬁ g P21, R22A A
WALO:18] x;a:v\xxlllﬁl*u
10K
up1 LvNNﬂ U R23,
10K
D1 P23 R24A N
10K
MD14 LB»Q U R25A A
1
MD1 %E@ _J\ RZ6A A

_|1|||||| ~v4\||||||||||
VDD _3V3
VDD_3V3

|

7

VDD_3V3

'
|
|
'
'
'
i
i
1
'
'
'
1
'

MDI0:15]

MDL0:15]

c17 P27

AT49BV040

NUWE > %Nmm INFWE

ATé3BVOe0 L

MA[0:18] MA[0:18]

iIEAGLE

Technical Manual




HICDMTO04
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Cas R
0 5o

R31
20K

psaup0_L [o———) F——AAN

+ C46
2u2

==

R30
K5
AUDIO _L DSAUDIO _L
c45
HNNOQV
R29
7K5
AUDIO_R DSAUDIO _R
€30
H_HNS%
c36
100U N!
o 1
cky 2
100U 3
VDo_3V3 CON_3xI
y7
1
—our1 vDD €33
w ouT2 2u2
SHBYP N2 .migof,:oalm
SD
LM4880

iIEAGLE

Technical Manual



HICDMTO04

<
S
5]
&

1
v g/&,\ CON_2X1

Lion s Iy S

vVDDS vDD_3V3

A

% vDD_2v5
N/

N

Iy

usg
LMIN7D0T-2.5

vLCD SHORT IF -VLCD
A _uNQ _U
.............................................. .
18 |
170uH ]
T
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ vDDS
u10 R4
MC34063 180 R2
MA sc oc |2 ANN— 0.22
SE s
e vec g
\_H . ND Cli \iv
co
- ca | o - 0.1
3 15000 | S 8
s B s
% T 7
w [an v -
= >~ = =
i=} -« W I %
& S I
RS VR1
100K 100K '
cw 3
vLco
R3
10k
VR2
100K
1 -
Ccw
S vo
VDD_3v3 VOD_2v5
D1 %
IN4148

iIEAGLE

Technical Manual



iEM8000 6 +

2. IEMB8000 Graphics Controller

2.1. Features

Display Modes

1& o %/% &
1& =, & & ' H%=*
1& & &

Display Support

- 0%/% &
- <(- -& 1 - #h= &
- (- & 7 - ; &
Display Buffer
)" 6 #$
# && & (& 0 #$
#$
Host Interface
(- - & 8 6
(- 6 - 8 6
- 6 - 8 6

# 8 6 B#+*

Hardware-acceleration

3
- 3
-3 3@ ; 33 6
-90 3@90 33 6
/ 3 3 0&
-# 88 (0(Q (0 0 6 K
-# && -6 ;GS$
-9 - (O( #:886
-#H& & ) 6 0 ; $> 2
"r> ) 0 9 )6 7
r> o ( 0 G9 + &6
T+ > T (0( -6 6

Hardware Functional Specification V1.1 iIEAGLE
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Display Features

? & 3 &0 &
1 3 # <>

& 9 4

& 8

Audio Functions

#63 :
Other Features
9 - &3 - 6- 6
9 - 3 + . (K 4
& 3

Hardware Functional Specification V1.1 iIEAGLE
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2.2. Embedded and External Memory Mappings

2.2.1. 56Kbytes embedded memory with 128Kbytes of external memory

.B
&&
)B
-/1/7/ 6 ( H#
-/1// 6 & #
- /// ) "9
-/ %
/  -/117 & ; 6 $
-/1/7 | $
% =) 3 60
2.2.2. No external memory, only 56Kbytes embedded memory
.B
&&
)B
= = - /// ) "'9
=; =; - 11/ $
=- =; /1717 & ; 6 $
% - =0 D T
2.2.3. Memory Mapped Peripherals
.B 1 F*
&
)B
# # B / B/ # > 6 B: &8
# # B / B/ ; 8 &
# # B / B/ ./ $
# # B / ( B/ // > s
# # B / B/ ./ #& ;
# # B / ( B/ // 1 3 - ;
# # B / B/ ./ $
# # B / ( B/ // -# ;
# # B /+ B/:// $
# # B /)y B/ ;/ s
# # B / B/7/// $
% -+ &8 &
Hardware Functional Specification V1.1 iIEAGLE
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2.3. Display Buffer Allocation

% & 9 66 ) & % 6 ) "9 6 & %
& )9 6 & < % & )9 6
66 -# % 6 & "9 §
- ) (0 #;86 % & "9 § - 6 ;G$
: 0 6 & *
13 76 ) "9 6 & &
+.)"9 '+ 0 : 0: &&* & K :"'9
\
&
> 9
#o o> )9
66 )llg
9 - (0¢(
#3886 > 9
<
;G$
/ 9 @ > 0
/
/ & 966
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2.4. Command Interpreter

2.4.1. Command Interpreter Structure

4 — 4
/ 3 “«——»
A4 $ «—»p
; /8/> 4————P
v
/ 8 & 9 4
% -& 3 / 3 A 4 $
& 6 & 6 ; /8/>
§ O && & 6
& 6 4 3 *
0 & $# + ; /87> &
6 &- & 6
& *
8 $# + 1 ; /8/>
3 0 6 )
/ 1 48 6 ; § & [ 3
13 $# + T 4
N 4 3 4 H' # ) 6 *
Hardware Functional Specification V1.1 iIEAGLE
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2.4.2. Command Packet Format

K & 4 3 N>&

Command Packet Format:

HE 3

>8 ) * < & : *

Opcode Group:
-/ $ 6 # >
-/ 3 - 2/ 3 >4
-/ 3 - 2G 3
+ -4/ >&
-/

¥ &

7~

-

N
V7N T

2.4.3. Opcode Descriptions

/ >& N/ B//H )  $# +
/

(1) Serial Communication: Opcode = 00 - OF (HEX)

>&

>& L >& <

# N; @ [% 6
# H 6 3

# # + 6

*3
@ #

Hardware Functional Specification V1.1
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(2) 2D - 2D Hardware-acceleration : Font Drawing operation

Opcode =10 - 1F (HEX)

>§ T >8 <
E 6 ; # *2
29 (O( #;88
2(0(;G% $ ¢
2(0 ;G ¢ $
+ 0 ;G$ ) $
20 G9+ ("0 $>
)X 0 98G)" 0 $> *
2(0C; € "0 $> *
200C; - "0 $> *
E& E ; ; ' *
-0" *
o *
/ ; 10J° & 6(C8B
/ ;71 60
E6 ES6 ; / ; ' *
E6 13 & J* 1 F*
;2 &% &&T: &&
; ;2 - %% ") GO
- H%=":$2:G2:9*
) E6 E ; 9 4 ; )
> 2 &&T &&T: &&
; 52 - %W%)$ GO
- #%=":1$2:G:O%
3E ; ) *
3E #
- ' *
4+
-H LI *
; 6 E;G$ ;G$ 9 &
-3 ' *
-9 && &+ *
Hardware Functional Specification V1.1 iIEAGLE
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(3) 2D Hardware-acceleration : Geometric Drawing operation

Opcode = 20 to 2F (HEX)

>& ‘TR >4

E6

- ] *
E]

881 &81: 8&&
- %/%")$ GI)9*
- #%=":$2:G: O

+ 3E& 0

3E

3E

3% '9 0%

( 3E

Hardware Functional Specification V1.1
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(4) Audio — Operations Opcode = 30 to 3F (HEX)

> 'V FF | >&

<

+ E 6

Delta-Sigma DAC mode 0 * *2
9 L.w :
2
2
9 LD #
(A
28 66
9 L:w <H#
2
#
9 L+ # & #K
2 -3
2 s
9 L2IR$
9 LIR#63 &
1= &
2%
Delta-Sigma DAC mode 1 * 2
9 LD # &  $
2( 41K
2 )41K
2 41
2 ) 41K
2+ 41K
2 41K
2:( 41K
.$
9 L # S, 4%
2 $
28 4
9 1S

Hardware Functional Specification V1.1
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>& TR | > <
+ 9 L2
T 2=
1$ /&
2% /&
1$ /&
2% /&
1$ /& +
2% /& +
+ E 2 *) * +/ *
+ . E 2 (- - %
8 6
+) ; E ; & 4 ' *
_ 2
9 T - 3 6 & 1#
3 1 && *
9 -8 0
9 +-1
9 Q +- : ' & *
WJ 9ul# J19:1#+J 9)I#:J19)Q*
# 2
9 T - 3 6 6
&7 " 3 1 && *
9 -8 06 6
9 +-1
9 :7)- ; 6
& 1% ' 3 1 && *
9 -8 06
9 .-1
9 (Q+- ; D0 & *'
JoUs$ J19¢ J 9,i% J19,0Q¢
+ ; E ; & 4 *2
_ 2
9 +- ; Y & ¢
I OT# JA191# J 9 T#+J19 QF
# 2
9 + - : ':0 & *
'''J 971$%$J197 J 91% J19 @*

Hardware Functional Specification V1.1 iIEAGLE
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(5) Communication: Opcode = 60 to 6F (HEX)

>& TR > <
E #
- 3 * *
- ' && * v *

(6) System Control: Opcode = 80 to 8F (HEX)

>& T > <
( 6 E =
E E& # &
- "+ *
( E $
_ *
>= D $H# +
(+ 3 E A
- ' *
_ *
( 3 E A
_ *
- '& + *
(/ E 4E 4
N, .o H 1

Hardware Functional Specification V1.1 iIEAGLE
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2.5.  RS232 Serial host Communication Packet Format

8 $# + 1 & 4 3 6 N//H
3 N/ H b& ) * C
& 4 4 3 4 3 4 $# +

$# + # : 4 / 2

/7 |>& b < & : 4

N//H C 6 C )3

$# + # - K 4 [/ 2

/7 | 1/ /7 | /7 | ) *

$# + # 4 3 4 / - N H2

$# + # 4 3 4 / -3 N H?

Hardware Functional Specification V1.1 iIEAGLE
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2.6. LCD Controller

2.6.1. LCD Controller Structure

/$ — -
4- & M
% / i
yY >
— P ?
8/
. s #C
- - 6
6 #He < : :
/ + / 9 4
% T 66 1
* o s H#C B
% ; ;#C 6 3 6 #& ;
; 4- & % /$ 8 &
6 ;
IS '/ $ * -
/$ & 66 6 6 & 8
#%= & 1 /$ & 3 8&
8 #%= & 1 /% & + '$-G-9* 6
6 && I, % & &
; /
iIEAGLE
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|+* ; /
66 & &7 / & 4 6
&
rog § 6
66 & & 1% § 6
&
) 4- 8%
% :0: 4- & 6 6&0 6 &
& & &0 -& -&0 8
-& -&0 1 4- & &0
& & &
1 # # [
——>
C
| G
! #
/ 5 4- &% 7/
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2.6.2. LCD Panel Display Data Format

Y

Y,

Y

Y

*Uih

)¢

-5
_ - ( ./ 0o 1
+ [+ [+ ]+ [+ [+ [+/[+ ] — + [+ [+ [£ ]+ [+
+o|+1
. S
3 D_ r&Z
.
=~ > % 3 + 1
& 6
_ - ( / 0o 1
+ [+ |+ |+ + [+ [+ 20+ [+l
+ + | o+ |+
S
: - -
.
=~ > ﬁj 3 + 1
& 6
_ - ( / 0o 1
+ + — + [+ [+ [+ ]+ [+
+( +
+ +.
+/ + 2
S
L . L'orm- [3 .,
T D)
d&-" 4
_ - ( / 0o 1
___+___}_ + [+ [+ [+ ]+ [+o]+]
e — e e —
2
N - %
L x AL - == 3 '
T > F DO *
D&-"./ .4
- - ( / 0 1
. + [+ [+ [+ ]+ [+]+]
I —
2
N - %
L - 1=d- 3 i
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2.7.  Sprite / Overlay Controller

13 4 & [ N& H
& 6 C 6 ? 3 0& 66
6 C 6 [ &

- 4- &
#e& <> ;
4- & - #
% > -
yy > ;
#
# #C
+
- 6
/ - #& : / 9 4

% #& ; 6 3 1
"r#e #C -
% #H& #C 6 3 6 ;

4- & % 1 s > -
: 8 3o
#8& 6 >
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tox 4- &%
% 10 4- & 6 6 #& ' * 6
& ' * S A 1
3 & ; / A 37
6 ; #C 3
B
[T e ,
L
EEE Y
1 "C 4 <
/ - #& 4- &%
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2.8. 2D Hardware-acceleration Controller

% 1 3 ; 3 3 %
3 6 3 3 6
: 8 & 0 & 4 66
4
G 3
% G 3 3 &6 3 3 33
67 0 3 0 33 6 6
/ 3
& 1 / 3 3 6
& b & b 6 6
0 $> 6 : 3
0& ; 0& && 6 6 & Y&
66 ' * & % && & 6 (
&&1 - &&l && " ; H%=* 8&& "%/%* % && 6
Ha8 - 6 $ ;6% TGO+ -(71 9G)
- 6 0 $> <6 % 8& 6 K
(0@ (0 0
% / 3 6 4
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2.9. Memory Controller

% ; 3 6 & [ 1#&
: 7 1 3 - ; (L | # 9 6
7 1) # 1&  ( 6
0 #$ & ) 6 0 $> 8
6 3
8 7 6 ) 6 ) " #$ &
/ & &
& 6 0 #$ ( ';#*
/ T $> 6 3 K & )
( TH 6 & % &
1 0o
; PN )
i . <> %
9 6
#8&
. 186 (
# L B 6
1 3 < >
<> #$
1&
T <« < # ,) "
>
_# $
9 6 '
( G& ;
/ / 9 4
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2.10. Delta-Sigma Audio DAC & Buffer Manager

% -# : &
0 & 4 6 3 49 ; &
6 6 &&
/ & ; 6 1 ;
66 6 - -
/ & ; 6 7 : 6
( ; ;
6 % ; &
& * _ . ,*
8 66 %
6 3 0 (
1 8>E
( 1 8>E$
/ &
2.10.1. Audio Clock Input
4 & 6 ( 6 8 1 4
6 o IK & - 3 66 &
C 13 7 1 & 6 C & 6
+R
2.10.2. Internal Circular Buffer
8 66 6 6 (
% N )-H 6 66 N; I FHi #
6 # 6 6 66
: 8§ & % : 3 &
3 & &
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; % & & 3 6
& 6 B % & 6
& 6 6 3 71 ;
6 & % A &
5 6T & 4 &
w o ( 6 & % & 3
% & & 5 % > &
1@ 5 6 6 3 3 3 ;
% 6 3 6 3 & 3 % &
5 6 % 6 K 6 B )
9 7 & 3 & ) )
s [UUPI
''''''''''''''''''''''' (P
9 6
/ O 66 8 &

2.10.3. Dithering

-# ;3 C K
& % C K &&
& 1 3 6 3 6
6 C 1 3 % - -
% 6 C
3-& 6
( & 3 & 6 1
& & 8 1 & 6 6
& 3 &
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2.11. Host Hub
| 3 13
2.12. OSCand PLL
% 6 . (CIK % 4 3

& 66

% & 4 ' ;"6 C 1K

& &0 46 C 3 6 4% &0
4 - &3 -&
: Yo ++6 *
iEM8000

1 (8 /097:
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2.13. Registers Settings
2.13.1. System Configuration Registers
.- -# #
TR I$ <% 2 %
)B A
/ $ ; &8
3 4 ('Y F*6
(
- LN | *
A A N /; 9H'T F
41 3
> ;>  N(/H
/ $ ; 4%
3 4 "1 F*6
(
2.13.2. Command Interpreter Registers
.- -# #
TR S < 2 %
)B A
/ A - : 4 -
A 6; 4
/ 6 3
A S ; 9 L.DNS
9 L:NJ 9 L2 8# D>=<>//
2 8% D>=
2 8% D>//
S : 9 LIS
9LNJ 9 L2 6 ;
A NHE6 & 4
N Ty
>
9LNJ -
$ NHE6; /8/> 6
L JNH 6
3 ; 4
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2.13.3. LCD Controller Registers
- -4 #
$ <
= A $ &
)B ?
/ ( $ < 9 L.2:M2S
A 9 L+l 2 #%= &/ A
2:-
2 (-
9 LN2; #
2
23
9 L1212 & #
86 "9LNI ¥
2 & &0
2 & &0
2: & &0
2%
%; "9OLNI *
2 -& &0 ";#%=8& ¢
771 2%
/ ( $ < 9 LIS
A 9 L2W? 1K ; ; B 1
I X ; ; LN &&
K & K &
&0
/ ( $ < 9 L.2 )2 ; - L2
A
/ (+ $ < 9 L.212%
A 9 LI : B LW
;LN & & K
& )
/¢ |$ < 9 L.2 12
A & # = B L.2
/70 |$ <« 9 L.212%
A 9 L 22
& # F; B L2
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/7 ( $ 9 L.2
A & # D B L.2M
/(. |$ 9 L.2M%
A 9 L 2N
& # D; B L,2(N
& # FID* 6 & 6
3& &
/7 (C |$ E 1%
A 9 L.2:l26 G +
o L2 26 G
/(G |8 E 1%
A 9 L.2:l26 G
9 #1226 G
/ ( $ 9 LIS
A 9 L2227 & B
8 && K K & (
&0
/(9 |$ 9 L2112
A 9 DA/ 6 #h=&
LA/ & 6
1A/ & &
1A/ & + & QQQ
QQQQQQQQQQQQQQQQQQQQ
LA/ & - &
/G |$ 9 LS
A 9 LHl2T K - & &
2 ' &0 *
2+ "1&0 TQQQQQQAQ
QQRQRQLAQQAQAQAQAQAQAQAQAQQQQQ
2 . "+ &0 ¢
/ ( $ 2%
A o LR W27 - & &

2

2 QQRQLAAAQAQAQAQAQQQAQ

QQRQQAAQAQAAQAQAQAQAQAQAQQQQQQ
2
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/ ( $ < 9 L.2:2 0 ; 4
A 2 1K' *
2 LA *
2( IK' +*
2 IK? FQQQQQAQQAQ
QQLAQAQLAVAQLAQYAQLAQLQLAQQLAQVQAQAQ
2 ) IK® *
9QLHI2 & 9 4
) =
29 4
9Ll & 8
28
9 LN2 ; E>=
2 ; E>=¢ 3
2 ; E>=¢&
OLIS
/ (/ $ <« 9 LIS
A 9L2lN2= 66 B
0 (6
) 6 *
/ .t $ < 9 L2 M#
A
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2.13.4. Sprite / Overlay Registers
.- -# #
$ <
I A $ &
)B ?
/ $ <] 9L2N |9 L.UB <
A J 2 #&
2 #&
9LIB% &
2% &
2% &
A 2 #& J
& : 4
&
9OL2ZN [9D2NIBS
J O L2 WB#& #
L#& 3 & -&0
T 17 2%
/ $ < O L2N-#E 1% L2
A
/ + $ < O L.2M-#E 1% YL.2 M
A
/ $ < O L2N-#E 1% L2
A
/) $ < O L.2N-#E 1% YL.2 M
A
/ $ < O L2N-#E 1% L2
A
/ $ < O L.2M-#E 1% YL.2 M
A
/ ( $ < O L2 WN-#E 1%+ L2 N
A
/ $ < O L2N-#E 1%+IL.2 M
A
/ $ < O L.2 WB#& I K
A 0 ) &0
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9 L2UB#E ? ; B
0 )

O L.2MUB
# 1 K # L.2 M

> @ > @iy @

9 L.2IBS$
OL2M-#& 1 K # L,2Q0

9 L.2 B
#He ? # L.2 M

> &> @

9L.21BS$
oLN-#& 2 # LQl

#e o ? # L@

b & & ' & *

9 L.2UB
#& < L.2 M

9 L.2IB
He < L )2(i

v >|v >V D>

9 L.2IBS
9OL2MWB
#& < L .2 M

% &
& <«
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2.13.5. 2D Hardware-acceleration Registers
- -# #
$ <
LI A $ ? &
)B
/ ( $ 9 L.2NB9 4 ; L.2 W
>
/ ( $ O L.2NB9 4 ; L )2
>
/ ( $ 9 L.2NB/ ; L.2 W
>
/ (+ $ 9 L.2 B/ ; L )2(
>
2.13.6. Memory Controller Registers
- -# #
TR < $ 2
)B A ?
/) $ < ;# ;6 B A
A O L.2:MJ |9 L.2:M2A A
2 4° IK-T: *
2 4
QQQLQLAOAQAQLLAOAQQQLAQAQAQQAQ
2) 4
9 +2MJ 2%
QLS ; A
2 4 1 IK-T: *
2 4
QQQLQLAOAQQLQLAOAQQQLQAQAQQAQ
2) 4
2%
/) $ < ;# ;6 B ;
A 9 L2
2 #H
2 H
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w

9 LN2;# = %

w

%

/) :

>69

9 L2 WJ

4 - IK-T:
2 4
2+ 4
10]0]610]616/0]616]6610]616]0]6 0],
2 4
2) 4
2%

iIEAGLE

Hardware Functional Specification V1.1



iEM8000

©

)

9 DI?2P
O L:l2$

9 L2 ;#

W w

%

/ ;- $ < |9D2NI

9 L.2UJ%
9 D2 UJ

46

& &

&
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2.13.7. Delta-Sigma Audio DAC (DSDAC) Registers

-#H #

1R

)B

<

$

/ (

$

A
$
A

<| 9 L.2HEJ

9LMNJ

[ A

/ (

>69
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9L2UB ;
1=
7=
2 3 / &
2 3 / &
2 3 / &
2 3 / &
2 3 / & +
2 3 / & +
/ ( $ 9 L.2 MBS ; 96 #
A L.2 W
/ (+ $ 9 L.2B8 ; O 66 #
A L )2(
/ (: $ 9 L.2N-%
A 9 L)2B8 ; o6 #
L2
/0O $ 9 L.2 MBS ; 966 #K L.2 W
A
/ ( $ 9 L.2IBS
A 9L2MN-8 ; 966 #K L2
/ (. A 9 L.2NB #
>
/ (( A 9 L.2NB #
>
/ ( A 9 L.2NB #
>
/ ( A 9 L.2NB # 0+
>
/ (9 A 9 L.2NB #
>
/ (; A 9 L.2NB # )
>
/ ( $ 9 L.2IBS
A 9 2NB? ;
B -T B -T
B+ Q B,+ -T
B
Hardware Functional Specification V1.1 iIEAGLE




iEM8000 , 6+
2.14. D.C Characteristics
# 1
#88 ? [ P -+ ?
# 8 7 . " -+ 4+ ?
8& ? ? -+ 1, 0 ) ?
8& 7 27 -+ ) ?
> & ? ? -+ 1, 0 ) ?
# % & Youss -) )
P I, ? B> ? E 1 8>
P - ? E;>% ? E
P+ 29> 6 )7? &
% - 0 $
# % & 0 1
#&& ? 1, + ++ + ?
#8& ? - + ) ?
88 ? 2 2 1, ?
>& % & % - )
% D)% >&
# : % & 0|1
! 88 ? 20 ;o ># 0 11, J+ ? - - ?
3 8& ? 2 ;o ># 11, J+ ? - - ( ?
% ? 250 T SH# - ?
= % ? 2y T SH# - ( ?
8& 4 8¢ - D) - )
8 & ;& 35 6J IKII, J ? - - &/
3% $ 2%J 1, U
! > & ? 2o [ Brdt N& 1, - - ?
8.1 J- 0% & *
8.1 J- & +* -
3 - & 2 > 8. J+ "% & * . - ?
8 J & *
8 J W&+
> 4 8> - ) -
> -8 ;= |63 KM, ? - - &/
9- ;& 3= | 6J IKIE, - - ( &/
%
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2.15. A.C Characteristics

Conditions:
1. J+ ?V RI
- J )?V RI

% J-: '()
Yogs %, 6 & W) "' R-, R*
> & J & 6

2.15.1. Host Interface - Write Timing

R— \ | J
((
N # )
i S 5 5+ 5
- » -—
15=
S 455— 5)
il " -
. \/ )
X A\ (C é/
)
I e . ((
>* * K
— 1
-l 7<;
15* %<
#:—154 ,
5% —W —
/ -+ 8 6 A %
# 0 1
>1X > & > & 1 -X (
A % A "TA A A % ,
# # &% , -
A A A P% -
:A ; &# A -
A: A = ; &# = -
AS A % % % -
# A A # & -
1 A A = L} -
A %I ; 4é& "6 D IK *
% -1 8 6 A %
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2.15.2. Host Interface — Read Timing

—» - > -—
D
15=
____________ b Bt e
-« —> l—
* )@ N Y
( 7, X
-
- > 7<
7/
-

A 8%

@ 0/ *

770 <

15* :
5* 5_‘ 5.
$ : 3 A
% @ X
/ -8 6% %
# 1
-$ ; &# $
$ $ = ; &# =
# # &% ,
$ $ A P%
1 1 % $ = %
> X $ > & 3-X +
% -
A % $ "% A A %
A # ? 6 A 8%h=
>1X > & > & 1 X
A %J ;48 "6 1K *
% (Y 8 6 B W
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2.15.3. LCD Panel Interface - 4-bit Single Monochrome STN Panel Timing

| > | >$ |
[ |
3 1 | 1
+ ] I I I I I | E— I I I I I I I |-
>3 X X
+ o= { == [ = T === Ce= W s=(

S Y ST SR €' i
(OO _ZC
‘ 75, |
A ? 88  J? & JY$ NO/ (#H LN@NO/ (H L2NTO
=8 J? = - & JvY$ NO/ (H LRITO
g J1 K & JY$ NO/ (H L2NO TP(P 0 ; 4&
=8 JI K = - & JvY$ NO/ (GH LR WO TP(P 0 ; 4&
0 ; 4 6 $ NO/Z (H L2t # i & +06 *
/ -):- # #Y%= %
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: =
+ [ /o J
> 3 [

S

R F
—

+ D N
/ - - # #%= 5%
# 0] 1
& 6 +-
6 6 P -
+ & T 8#0 1= 8#-
& 3 G -
) $ D'A/* 6
F#; 6 P -
F#; 6 6 P -)
( 6 F#; 6 ¢ -
F#; & P -
F#; N 3H& 3 p -
F#; N Hé& 3 P -
L+2 M & F#; 6 p -)
+ L+2 M 6 F#; 6 P 0
6 F#; p -
A J 0 4&
% -, - # #%= 3%
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2.15.4. LCD Panel Interface - 8-bit Single Monochrome STN Panel Timing

| > | >$ |
I |
, — \ —
+ I I I I I | I I I I I I I I |
> 3
+ )'( 3= é s= (N s= N s= N Ts= ofs= 1) s= X s= s

++ ZZZ (X ZZZ-Z------ S ) G G (U €T G
. DZC OB D TS S S SR S S G2 ) S __C
~ IZZIZ D TN ST S S S ity G S NS ) Shet R

A ? O J? & JY$ NO/ (#H LMWH@NO/ (H L.2NTO
?= 8 J°? = - & JY$ NO/ (H LRITO
LI Jr K & JY$ NO/ (H L2WO TP(P 0 ; 4&
I=8 J1 K = - & JY$ NO/ (;H L+2NO TP(P 0 ; 4&
0 ; 4 6 $ NO/Z (H L.2:Mt # T & +06 *
/ - # #h= %

Hardware Functional Specification V1.1 iIEAGLE



iEM8000
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S

-

H_Hq
-

N

#%=

;%

P -

8#0 1= B8#-

¢ -

0 o e o
1

#%=
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2.15.5. LCD Panel Interface - 4-bit Single Color STN Panel Timing

> >$
\ \
. — i —
+ I I I I I | I I I I I I I I M
>3 X X
: y = (=aC
) 3
U [ A I B N D I o N I N B D
. -z
+ -z
. i
* SIE) S SN
A ? 8 J? & JY$ NO/ (+H LMN@NO/ (H L2NTO
?= 8 J7? = - & JY$ NO/ (H LRINTO
T 8 J1 K & JY$ NO/ (H L2MNO TP(P 0 ; 4&
=8 JI6 K = - & JY$ NO/ (GH L+2MO0 TP(P 0 ; 4&
0 ; 4 6 $ NO/Z (H L.t # D & + 6 *
/ -, - # ; #%= %
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|

< > —>
/ < 0 | > .
+ / \
—b‘ ([e— —P> <«
* S D S
/ - - #%= 5%
# 0| 1
& 6 +-
6 6 P -
+ & I 8#0 1= 8#-
& 3 P -
) $ DA/ 6
F#; 6 +)P -
F#; 6 6 )P )
( 6 F#; 6 )
F#; & -
F#; N 3H& 3 < -
F#; N Hé& 3 < -
L+2 M & F#; 6 < =)
+ L+2 M 6 F#; 6 <0
6 F#; P -
A J 0 4&
% - - 5 #%= )
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2.15.6. LCD Panel Interface - 8-bit Single Color STN Panel Timing
} > i >$
s — 1
S | | | | | | | S | | | O | |
X X
¥ X

--
__jmmc:::
--

A ? O J? & JY$ NO/ (#H LMWH@NO/ (H L.2NTO
=8 J? = - & JY$ NOo/ (H LRWNTO
1 8% JI K & JY$ NO/ (H L2WO TP(P 0 ; 4&
=8 JI K = - & JY$ NO/ (GH #2200 TP(P 0 ; 4&
0 ; 4 6 $ NO/ (H L2zt # & + 6 *
/ - (- # I %
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}4—»4—(ﬂ
3 / 95 \
" f§
)
) 3 >< 95
2, AR S
< > =‘ —> }4*
/ < 0 > 1
+
—»‘ (— —» -~
+ S D N
/ - (- N T )
# 01
& .-
6 6 P -
+ & T 8#0 0= 8#-
& 3 (P -
) $ D'A/* 6
F#; 6 -
F#; 6 6 ,P -)
( 6 F#; 6 P -
F#; & p -
F#; N 3H& 3 -
F#; N H& 3 -
L2 & F#; 6 -)
+ L2 W 6 F#; 6 0
6 F#; p _
A J 0 4&
% - (- ; #%= )
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2.15.7.16-bit TFT Panel Timing
A 288 J? & JY$ NO/ (+H LN@NO/ (H L2NTO

?/ J? / JY$ NO/ ,:H L)2UTO

2?9 J? 9 4 JYs$ NO/ DH L)2ITO

PHA J? # A JY$ NO/ ,H L2lTO

LI N I B & JY$ NO/ (H L2NO TP(P 0 ; 4&

1/ JI K / JY$ NO/ ,H L2NO TP 0 ; 4&

19 J1 K 9 4 JY$ NO/ ,H L2NO TP 0 ; 4&

TEA JI K # A JY$ NO/ ,H L2NO TP 0 ; 4&

0 ; 4 6 $ NO/ (H L2t # & + 6 *

D & J? 8072/ 07?9 0?#A" *

& J1 8#01/ 019 OIl#A"' *
$ D& J & & Jr &’ *
/ -+ - %% %
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. {f
) 3 < {
2,
+
/ - - # %/ % > % 3 &
# 0 |1
D 6 6 & B V#A -
D 6 +P -
+ 6 $D T#A 019 -
$D 6 1/ -
) & & F#; < -
$ D & F#; -
$ D 6 F#; +
( F#; & -
F#; N 3H& 3 < -
F#; N H& 3 < -
& Fi; -)
6 F#; )
A J o 48
% -+ - # %/ % > % 3 &
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2.16. Power Save Mode

3 # 1 NO/ H L#HJ 't 3 b *
= & [ NO/ H L+

2.16.1. LCDPWR Pin Sequence when Entering / Exiting Power Save mode

.
+5) ‘—J ’ ‘—k

/ -) ; A$' ; E>= *#C %
# 0 1
0 3 # & /
3 # & /
+ ;& ; E>=4¢& |7/
& ; E>=4¢& + /
% -1 BE>= #C %
% 6+ & NO/ (/H La2w 6
6., (6
/ 1 '& * b ; E>=4¢& &
NO/ CH LW 6 ; E>=& & 3
2.16.2. Power Consumption
6 1% 3 3 & 3 & 6 ( 3
+ 0 : ;&
3 ; & : 28>7?  J++71 ;> ?  J H)7: & -&O0
* 0 ; 43 IK@ ; 43 - XK
8>
=% )
;> 3 # ¢+ O
% -) 3 ; & 6 ( 3 + 0: ;&
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