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1 General

ER3303-1 is a Chinese font chip(with official license). It includes 11X12 dots, 15X16 dots,
24X24 dots. It supports GB2312 national standard character set, GB12345 national standard traditional
character set, BIG5 traditional character set, and ASCII character, also compatible with Unicode. The
data arrangement is byte vertical, string horizontal. The user can find the address of certain character
dot matrix in the chip via the method provided by this datasheet.

1.1 Chip Feature

Bus interface: SPI serial bus

e Data arranggment: byte vertical, string horizontal cs# — 1 s 5 vee
e SPlaccesstime: 20MHz(max.) @3.3V
e Supply voltage: 2.7V~36V SO O 2 SOPS8 7 |2 HOLD#
e Cument NC 3 6 & SCLK
Operating: 12mA
Standby:  10UA GND — 4 53 Sl
e Package: SOP-8
e Package Size(SOP-8): 4.90mmX3.90mm(193milX154mil)
e Operating Temperature: -20°C~85°C(in SPI mode);
1.2 Chip Content
Type Content Character set | Characters
11X12 dots GB2312 font GB2312 6763+846
11X12 dots GB12345 font GB12345 6866+846
11X12 dots BIG5 font BIG5 13060+408
Chinese 15X16 dots GB2312 font GB2312 6763+846
Font 15X16 dots GB12345 font GB12345 6866+846
15X16 dots BIG5 font BIG5 13060+408
24X24 dots GB2312 font GB2312 6763+846
24X24 dots GB12345 font GB12345 6866+846
24X24 dots BIG5 basic set font BIG5 basic set 5401+408
5X7 dots ASCII font ASCII 96
7X8 dots ASCI| font ASCII 96
ASCII 6X12 dots ASCII font ASCII 96
font 8X16 dots ASCII font ASCII 96
12 dots Arial font ASCII 96
16 dots Arial font ASCII 96
24 dots Arial font ASCII 96
Character | GB12345 index table GB12345
set index | BIG5 index table BIG5
table Unicode index table Unicode




Font sample

GB2312 BIG5 GB12345
"ﬂg]ﬁflfi%%”}{[l%ﬂﬂﬁf: B |—Z2TEIATZ AL (R R IR B
hgﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁ ANADE+ PR=T b [{EEFReimes H
AenE A S A ELERE | | AAAANETTILN Y| SRR E EJ?)U],“\”EE

5x7 DOT ASCII 7x8 DOT ASCII 6x12 DOT ASCII
RYERT O3kt -, AD123454700 PoBouEl (x4, oL L@L234) | ITRYR Dk, - /0123456789
= > 7WABCDEFEHI ] KLMNDPORSTUY %ﬁﬁgfﬁés%ﬁﬁﬂﬁggﬁg?gif ;%EE?E@EEEH%gﬁvg‘ﬂfﬁﬁgiﬂﬂ’
YZIVIT tabedefahigklunopar | bg e Y Y G RBEBEFGHTY | |uwuxyz{ |} AAAREEEETITio65H

8x16 DOT ASCII 12 DOT ARIAL ASCII 16 DOT ARIAL ASCII
RYERT O3kt -, AD123454700 PoBouEl (x4, oL L@L234) | ITRYR Dk, - /0123456789
= > 7WABCDEFEHI ] KLMNDPORSTUY %ﬁﬁgfﬁés%ﬁﬁﬂﬁggﬁg?gif ;%EE?E@EEEH%gﬁvg‘ﬂfﬁﬁgiﬂﬂ’
YZIVIT tabedefahigklunopar | bg S Y Y G RBEDEFGHTY | |uwwxyz{ |} AAAREEEETITi065H




2 Pin description and interface connection

2.1 Pin configuration

CS# ] 1 8 | VCC
SO ] 2 7 |2 HOLD#
SOPS8
NC ] 3 6 [ SCLK
GND 4 5 Sl
SOP-8
SOP8 name I/1O description
1 CS# I Chip enable input
2 SO O Serial data output
3 NC No Connected
4 GND Ground
5 Si I Serial data input
6 SCLK I Serial clock input
7 HOLD# I Hold, to pause the device without
8 VCC + 3.3V Power Supply

2.2 SPI interface description

Serial data output(SO): Data is shifted out on the falling edge of the serial clock.

Serial data input(Sl) : Inputs are latched on the rising edge of the serial clock.

Serial clock input(SCLK): To provide the timing of the serial interface.

Chip enable input(CS#): The device is enabled by a high to low transition on CS#. CS# must
remain low for the duration of any command sequence.

HOLD#: To temporarily stop serial communication with SPI flash memory without resetting the
device.

The HOLD# mode begins when the SCK active low state coincides with the falling edge of the
HOLD# signal. The HOLD mode ends when the HOLD# signal’s rising edge coincides with the SCK
active low state.
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2.3 SPI connection block diagram
When SPI/PLII_SEL is not connected,the chip is at SPI bus mode.

HOLD# PIN should pulled to 3.3V through 2K resister
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3 Operating instruction

3.1 SPI bus operating instruction

Instruction Set

Instruction Descriotion Instruction Address | Dummy Data
P Code(One-Byte) Bytes Bytes Bytes
READ Read Data Bytes | 00000011 | 03 h 3 — 1to o
Read Data Bytes .

FAST_READ at Higher Speed 00001011 | OB h 3 1 1to

3.2 Read Data Bytes

The Read instruction supports up to 20 MHz, It outputs the data starting from the specified address
location. The data output stream is continuous through all addresses until terminated by a low to high
transition on CE#. The internal address pointer will automatically increment.

The Read instruction is initiated by executing an 8-bit command,03H, followed by address bits
[A23-A0]. CE# must remain active low for the duration of the Read cycle.

Figure: Read Data Bytes (READ) Instruction Sequence and Data-outsequence:

cst \ y

2 9 10 28 20 30 31 32 33 34 35 36 3

— Instruction 4+724-Bll..-1-.|le554.|

S\ 00000004 -

MSE Data Cut 1 Data Cut 2

High Impedance —-
so igh Impedan }? oooeeoe :

M=B

3.3 Read Data Bytes at Higher Speed

The High-Speed-Read instruction supporting up to 30 MHz is initiated by executing an 8-bit
command, 0BH, followed by address bits [A23-A0] and a dummy byte. CE# must remain active low
for the duration of the High-Speed-Read cycle.

Following a dummy byte (8 clocks input dummy cycle), the High-Speed-Read instruction
outputs the data starting from the specified address location. The data output stream is continuous
through all addresses until terminated by a low to high transition on CE#. The internal address
pointer will automatically increment.
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Read Data Bytes at Higher Speed (READ_FAST) Instruction Sequence and Data-out
sequence:

01 2 3 4 5 6 7 & 910 28 29 30 3

SCLK o -
Instruction 24 BIT ADDRESS —1im
s STR00000
High Impedancs
50 --

DATA OUT 1 E DATAOUT 2

sq --- BRSO 88000050880800¢E
MSE MSB MSB




4 Electric characteristic

4.1 Absolute maximum rating

Symbol Parameter Min. Max. Unit Condition
Top Operating Temperature -20 85 T In SPI mode
Top Operating Temperature -10 85 C In PLII mode
Tste Storage Temperature -65 125 T

VCC Supply Voltage -0.3 3.6 \Y

Vin Input Voltage -0.5 VCC+0.5 V

GND Power Ground 0 0 \%

4.2 DC Feature
Condition: Top =-20°C to 85°C, GND=0V in SPI mode; Top =-10°C to 85°C, GND=0V in PLIl mode

Symbol Parameter Min. Max. Unit Condition
Ipb VCC Supply Current(active) 12 mA
Isg VCC Standby Current 10 uA
Vi Input LOW Voltage -0.3 0.6 \
Vig Input HIGH Voltage 0.7VCC VCC+0.3 \Y
VoL Output LOW Voltage 0'4_ \Y
(|o|_—1 6mA) _
08vee VCC=2.7-3.6V
Von Output HIGH Voltage (lor=-0.4mA) V
I Input Leakage Current 0 +10 uA
lLo Output Leakage Current 0 +10 uA
Note: I.: Input LOW Current, l: Input HIGH Current,
loL: Output LOW Current, loy: Output HIGH Current,
4.3 AC characteristic
4.3.1 SPI bus AC characteristic
Condition: Top =-20C to 85°C, VCC=2.7V to 3.6V
Symbol Alt. Parameter Min. | Max. | Unit
Fc Fc | Clock Frequency D.C. 20 | MHz
tcH tctH | Clock High Time 20 ns
tcL tcL | Clock Low Time 20 ns
tcLcH Clock Rise Time(peak to peak) 0.1 V/ns
tcHCL Clock Fall Time (peak to peak) 0.1 V/ns
tsLCH tcss | CS# Active Setup Time (relative to SCLK) 5 ns
tCHsSL CS# Not Active Hold Time (relative to SCLK) 5 ns
tbvcH tosu | Data In Setup Time 2 ns
tCHDX toH | Data In Hold Time 5 ns
t CHSH CS# Active Hold Time (relative to SCLK) 5 ns
t SHCH CS# Not Active Setup Time (relative to SCLK) 5 ns
t SHSL tcsH | CS# Deselect Time 100 ns
t sHaQz tois | Output Disable Time 9 ns
tcLav tv Clock Low to Output Valid 9 ns




t cLax tHo | Output Hold Time 0 ns
t HLCH HOLD# Setup Time (relative to SCLK) 5 ns
t CHHH HOLD# Hold Time (relative to SCLK) 5 ns
t HHCH HOLD Setup Time (relative to SCLK) 5 ns
t CHHL HOLD Hold Time (relative to SCLK) 5 ns
t HHQX tLz HOLD to Output Low-Z ns
tHLQZ tHz | HOLD# to Output High-Z ns
Serial Input Timing
+— S50
CS#
SCLK
51
| ligh Imgedanca
S0
Hold Timing
Cs5 _\ .
HLZH
scLK - 1CHH - -HCH
VA U /3
o=HH—
st HLZ P |=HOX
S S — X
s X XXX X
HOLD#? \ _,,
Qutput Timing
C5# S P
ASLON [ pl——  TLOY il R e ShoZ
HoLaX WCLaxX .
50 H( X XI __:;( x A3 0T }_
-

-10 -




5 Package size: SOP-8

Unit: mm
Dimensions(inch dimensions are derived from the original mm dimensions)
A A1l A2 b C D E E1 L L1 S 0
Mm | Min. - 0.10 | 1.35 | 0.36 | 0.15 | 4.77 | 580 | 3.60 0.46 | 0.65 | 0.41 0
Norm. - 0.15 145 | 0.41 0.20 | 490 | 599 | 3.90 1.27 | 0.66 1.05 | 0.54 5
Max. 1.75 | 0.20 | 1.55 | 0.51 0.25 | 5.03 | 6.20 | 4.00 086 | 1.25 | 0.67 | 8
inch | Min. - 0.004 | 0.053 | 0.014 | 0.006 | 0.188 | 0.228 | 0.150 0.018 | 0.033 | 0.016 | O
Norm. - 0.006 | 0.057 | 0.016 | 0.008 | 0.193 | 0.236 | 0.154 | 0.050 | 0.026 | 0.041 | 0.021 | 5
Max. 0.069 | 0.008 | 0.061 | 0.020 | 0.010 | 0.198 | 0.244 | 0.156 0.034 | 0.049 | 0.026 | 8

11 -




6 Font Read Method

6.1 Character dots arrangement

The data arrangement is byte horizontal, string horizontal. The highest Bit of BYTE represent left
point, the lowest Bit of BYTE represent right point.

6.1.1 11X12 dots font

11X12 dots font has 24 bytes (BYTE 0 — BYTE 23)data.

11cols blank
/\
S/ \I_A_\
~ BT |9 BJ | [EG
Bl |[B1 Bl ||
B2 ;| [B2 o B2 | [B2
@ﬁ @ﬁ .......... @ﬁ Eﬁ
B4 mf (B4 m B4 m| |B4m
B5 | [B5~ B5 5| [BIE
12rows< B6 Bg | ---------- Bg BG
B7 B7 B7 B7
BJ | [B0 BJ | [B
Bl |[B1 Bl |1
B2 o[ B2 - B2 »| B2 &
IR B3 <} 542
B4 m| [B4m B4 m| [B4m
B5 | [BS & BSNS| |BS 05
blank< B6 ™ B4 Bé
L [B7 B7 | .......... B7 B7

6.1.2 15X16 dots font

15X16 dots font has 32 bytes (BYTE 0 — BYTE 31)data.

15cols blank
S/ N\ \I_A_\
/ (B9 | [BO B0 | B
Bl |[B1 Bl | Bl
B2 | B2 oy B2 | B2
@ﬁ @-_ﬁ .......... @ﬁ @j
B4 m| |B4m B4 m| [B4m
B5 [ IBS "~ BS'~| [BY&
Be B8 | ---------- B6 | |B6
16rowS< B7 B7 B7 BT
BJ | [ed BJ | B0
Bl |[B1 Bl | Bl
B2 o B2g| - B2 | B2
B3I <| B3 < Ba<| Ba
B4 m| B4 m B4 m| [B4m
B35| B3R B5 3| B§R
B6 | [BS B6 | |BG
\ |B7 B | .......... B7 B7
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6.1.3 24X24 dots font

24X24 dots font has 72 bytes (BYTE 0 — BYTE 71)data.

24cols
VAN
7 AN
/ B9 | [E0 EJ | [EO
Bl |[BY Bl |[BY
B2 | [B2 o B2 of B2
B3<IB3<| -ooo-- B3 <| [B3 <
B4 m| |B4m B4m| [B4m
B5 | B3~ BSRN| [BY &3
Be (B | ---------- B | [B6
B7 B7 B7 BT
B0 | [BO BJ | [BO
Bl |1 Bl |1
B2 5| B2 - B2 | B2 &
B3| [B3< B3<| B3 <
24row B4 m| |B4 m B4 m| [B4m
BS X[ IBY & B9 5| B9 S
B6 | [BS B6 | [B6
B7 |IB72 | .- ..., B7 | B7
EJ | [E9 B9 | [BO
Bl |[BL Bl |1
B2 | B2, B2 | B2 o
B3 <| B3 < B3<| [B3<
N B4 m| B4
B5 % BS & B5 S| [B5 =
B6 | B6 B6 | [B6
\B? B7 B BT
6.1.4 5X7 dots ASCII font
5X7 dots ASCII font has 8 bytes (BYTE 0 —BYTE7) data.
5cols blank
/\ /\
/ \V4 \
g EO EJ | EQ B0
B B] | L B
w| B2w B2w| B2m w|l BZw
Trows < S| B33 B3 B3| [Ba3| B3IS
m m m m m m
o %H %h %m o %\1
B5 By | B9 B5
B6 Bg | B§ B6
blank-t B7 B] | B7 B7
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6.1.5 7X8 dots ASCII font

7X8 dots ASCII font has 8 bytes (BYTE 0 - BYTE7) data.

Tcols
VN
7~

" BY | [BO B0 | [BY
Bl | B} Bl | [B]
B2w| [B2w B2w| Blw
srovg B3 BIS B3| B3
B4T| B4 B4 [B4H
B5 B5 B5 B
Bo | B9 B6 | [B6
L [B7_] [B7 B7 | BT

6.1.6 6X12 dots ASCII font

blank

BO
Bl
B2
B3
B4
B5
B6

B7

L 31Ad

6X12 dots ASCII font has12 bytes (BYTE 0 —BYTE11) data.

<

12rows

blank <

6.1.7 8X16 dots font

6cols

/\
/ \
7 | [E9 £
Bl |[B1 Bl
B2o| B2w|  [PB2w
EERICE R B3 <
B4 m| |B4m B4 m
BS | B5" BS
Be [B6 |------ B6
B7 B7 B7
BJ | [0 BY
Bl |[p1 Bl
B2 | B2 - - -- B2,
B3| [p3< B3 <
B4 m| |B4m B4 m
B3 7| BY ™ B5 =
B6 | [B6 B6
B7 Bq J...... B7

8X16 dots font has 16 bytes (BYTE 0 —BYTE15) data:

-14 -




8cols

/\\
7 N\
/ BT | B9 BN
Bl | Bl B1
B_3ﬁ B_Sﬁ .......... B_3ﬁ
B4 m| [B4m B4 m
B5 | B3~ B5 ™
Be |lBg | ... B6
B7 | [BY BT
16rows< BJ | [BO B0
Bl | Bl B1
By B2 ccoccice B2
B3 5| B35 B3 <
B4 m| [B4m B4 m
B | [B5 BS &
Bg | |zd B
\ [BZ B7Z | ... B7

6.1.8 12 dots proportional arial font

12 dots proportional font has 26 bytes (BYTE 0 —BYTE25) data.
For the font is variant width, BYTEO~ BYTE1 are stored font width data,.BYTE2-25 are stored dots
matrix data.

Font dot matrix width Font dot matrix data
/\ /\
~ N~ N\
BYTEO BYTE 1 BYTE2 | BYTE 33
B7|/B6/B5[B4/B3 B2 B1/B0|B7 B6/B5 B4 B3 B2 B1] B B7/B6|B5/B4/B3[ B2/ B1/B() B7/B6/B5/B4/B3[B2/B1/ B0

The dots matrix width of proportional font use BYTE as its unit. Different font width will reveal
corresponding blanks. With the font’s actual width data stored in BYTEO~BYTE 1, it can be used as
reference for the position of the next word.

12cols
/"~
- N\
Dot matrix width blank
/\
7 \
AR 57| B3
i | 1 i | [es
B2 o[ B2 B2 5| Bdw
@j &j .......... @j @j
B4 ml (B4 m B4 m| |B4m
12 B5™| B9 BS | [BY w
o BEET B s
B7 | |B7 B7 BT
B0 [ 189 BJ | [BO
5L [ Bl Bl | |BL
BAn| B2 - B2 ;| B2 &
S Bl e B3 <f B3
B4m| B4m B4m| [B4m
B3 B3 & EEPSNEER;
blank < B6 B6 B4 Be
L [BY B7 | -......... B7 B7




6.1.9 16 dots proportional arial font

16 dots proportional font has 34 bytes (BYTE 0 — BYTE33) data.
For the font is variant width, BYTEO~ BYTE1 are stored font width data,.BYTE2-33 are stored dots

matrix data.

Font dot

matrix width

Font dot matrix data
/\

/

N~

BYTEO

BYTE1

BYTE 2

B7/B6/B5 B4 B3 B2B1B0

B7B6/B5 B4 B3 B2 B1BYB7/B6/B5 B4 B3 B2B1BI]

~N

BYTE 33

B7/B6/B5B4B3B2[B1BJ

The dot matrix width of proportional font use BYTE as its unit. Different font width will reveal

corresponding blanks. With the font’'s actual width data stored in

reference for the position of the next word.

16cols
A\
Ve N\
Dot matrix width blank
/\

/7 \ f‘A'1

/ [BJ | [ED BJ | [ED

Bl |1 B1 ||[B1
B2 | B2 oy B2 ;| [B2
§§:ﬁ §§:ﬁ .......... §§:§ .ngﬁ
B4 m| |B4m B4m| |B4m
B5 ™| [BS B5 | [B5 <

B6 Bg | ... B6 B6

B7 B B7 BT

12I‘OW< @ @ @ @

Bl |1 B1 ||[B1
B2 | B2 - B2 | B2
B3<| < B3<| [B3<
B4 m| [B4m B4m| |BAm
B5 &| B3 © B5 K| [BSES

B6 | |B6 B6 | |B6

\ B7 IB7A | .......... 87 |87

6.1.10 24 dots proportional font

24 dots proportional font has 74 bytes (BYTE 0 —BYTE73) data.
For the font is variant width, BYTEO~ BYTE1 are stored font width data,.BYTE2-73 are stored dots

matrix data.

Dot matrix width
N

BYTEO~BYTE 1, it can be used as

Dot matrix data
/\

/

N\

BYTEO

BYTE1

BYTE 2

B7|/B6/B5/B4/B3 B2/ B1/ B0

B7/B6/B5/ B4/ B3 B2 B1/B()

B7/B6/B5[B4/B3[B2/B1/B()

N

BYTE 73

B7|/B6/B5[B4/B3[B2B1/B()

The dot matrix width of proportional font use BYTE as its unit. Different font width will reveal
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corresponding blanks. With the font s actual width data stored in BYTEO~BYTE 1, it can be used as
reference for the position of the next word.

24cols
N
~ N
Dot matrix width blank
/\ N\
Vd \/ \
/ B9 | [E9 BJ | [EO ED
Bl |1 Bl |t B
B2 | B2 B2 o| B2 B2
BI<|Ba<[ oo BI<|Ba<[ - B3 <
B4 m| [B4m B4 m| B4 m B4 m
B5™| [BS " B5 3| [B5S B5 ~
Bg [Bf | ---------- Bg |B6 |------ B6
B B7 B7 B BT
BJ | [B0 BJ | B0 0
Bl |1 Bl |t B
2 21 B2 | B2 - - - B2
B3 <| [B3 < B3 <| B3 < B3 <
24row< %H %r_r{ %r_ril %H %FA
B5’| B~ B5 &| [BS = BS N
B6 | [B6 B6 | [BS B6
B7Z |BA | -..--o-... BZ |B7 |- ---. B7
Bg | [BQ Bg | [BO B0
BY |[BL By |[B1 B1
B2 | B2 B2 | B2 B2
B3<| [p3X B3] [p3X B3 %
B4rm| BAmf .. B4m| BAm| ... ... B4m
B5 [ B3 ™ B5 3| |BSRS BS o5
B6 | [B§ B6 | |BS B6
\B? B7 B7 | |BY B7
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6.2 Dots font address table

content charset gc?:pee Characters | Address r'jgtf]r: dnce
1 11X12 dots GB2312 font GB2312 A1A1-F7FE | 6763+846 00000 6.3.1.1
2 15X16 dots GB2312 font GB2312 A1A1-F7FE | 6763+846 5F4CO0 6.3.1.2
3 | 24X24 dots GB2312 font GB2312 A1A1-F7FE | 6763+846 DE5CO 6.3.1.3
4 | GB12345 index table GB12345 | A1A1-FOA9 | 6866+846 190958 6.3.1.4-6
5 | BIG5 index table BIG5 A140-FODC | 5401+408 193F06 6.3.1.7-9
6 Unicode index table Unicode AO-FF50 19AC30 6.3.1.10-12
7 | GB12345 X £ R5|K GB12345 94 1A7020 6.3.1.13
8 | 5X7 dots ASCII font ASCII 20~7F 96 1A7C33 | 6.3.2.1
9 | 7X8 dots ASCII font ASCII 20~7F 96 1A76CC | 6.3.2.2
10 | 6X12 dots ASCII font ASCII 20~7F 96 1A79CC | 6.3.2.3
11 | 8X16 dots ASCII font ASCII 20~7F 96 1A7FCC | 6.3.24
12 | 12 dots Arial font ASCII 20~7F 96 1A87CC | 6.3.2.6
13 | 16 dots Arial font ASCII 20~7F 96 1A918C | 6.3.2.7
14 | 24 dots Arial font ASCII 20~7F 96 1A9E4C | 6.3.2.7
15 | Input method code list 1ABAOC
16 | reserved 1FF6A4

6.3 Calculation of character address

With certain calculation method, the user may obtain certain character dots address using
character code.

6.3.1 Chinese font and Japanese font

6.3.1.1 11X12 dots GB2312 font
Parameters:
GBCode: character code.
MSB: high byte of GBCode.
LSB: low byte of GBCode.
Address: address of character data in chip.
BaseAdd: the base address of the font in chip
Calculation of character address:
BaseAdd=0x0;
if(MSB >=0xA1 && MSB <= 0Xa3 && LSB >=0xA1)
Address =( (MSB - 0xA1) * 94 + (LSB - 0xA1))*24+ BaseAdd;
else if(MSB ==0xA6 && LSB >=0xA1
Address =( (MSB - 0xA1) * 94 +
else if(MSB ==0xA9 && LSB >=0xA1
Address =( (MSB - 0xA1) * 94 + (LSB - 0xA1)-94*4 )*24+ BaseAdd;
else if(MSB >= 0xa8 && MSB <= 0xa9 && LSB <= 0xa1)
{

LSB - 0xA1)-94*2 )*24+ BaseAdd;

~ N ~— —~

if(LSB>0x7f)LSB--;
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Address = ((MSB-0xa8)*96 + (LSB-0x40)+94*5)*24+ BaseAdd;
}
else if(MSB >=0xB0 && MSB <= 0xF7 && LSB >=0xA1)
Address = ((MSB - 0xB0) * 94 + (LSB - OxA1)+ 662)*24+ BaseAdd;

6.3.1.2 15X16 dots GB2312 font
Parameters:
GBCode: character code.
MSB: high byte of GBCode.
LSB: low byte of GBCode.
Address: address of character data in chip.
BaseAdd: the base address of the font in chip
Calculation of character address:
BaseAdd=0x5F4CQ0;
if(MSB >=0xA1 && MSB <= 0Xa3 && LSB >=0xA1)
Address =( (MSB - 0xA1) * 94 + (LSB - 0xA1))*32+ BaseAdd;
else if(MSB ==0xA6 && LSB >=0xA1
Address =( (MSB - 0xA1) * 94 +
else if(MSB ==0xA9 && LSB >=0xA1
Address =( (MSB - 0xA1) * 94 + (LSB - 0xA1)-94*4 )*32+ BaseAdd;
else if(MSB >= 0xa8 && MSB <= 0xa9 && LSB <= 0xa1)
{

LSB - 0xA1)-94*2 )*32+ BaseAdd;

if(LSB>0x7f)LSB-;
Address = ((MSB-0xa8)*96 + (LSB-0x40)+94*5)*32+ BaseAdd;
}
else if(MSB >=0xB0 && MSB <= 0xF7 && LSB >=0xA1)
Address = ((MSB - 0xB0) * 94 + (LSB - OxA1)+ 662)*32+ BaseAdd;

6.3.1.3 24X24 dots GB2312 font
Parameters:
GBCode: character code.
MSB: high byte of GBCode.
LSB: low byte of GBCode.
Address: address of character data in chip.
BaseAdd: the base address of the font in chip
Calculation of character address:
BaseAdd=0XDE5CO;
if(MSB >=0xA1 && MSB <= 0Xa3 && LSB >=0xA1)
Address =( (MSB - 0xA1) * 94 + (LSB - 0xA1))*72+ BaseAdd;
else if(MSB ==0xA6 && LSB >=0xA1)
Address =( (MSB - 0xA1) * 94 + (
else if(MSB ==0xA9 && LSB >=0xA1)
Address =( (MSB - 0xA1) * 94 + (LSB - 0xA1)-94*4 )*72+ BaseAdd;
else if(MSB >= 0xa8 && MSB <= 0xa9 && LSB <= 0xa1)
{

LSB - 0xA1)-94*2 )*72+ BaseAdd;

if(LSB>0X7f)LSB--;
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Address = ((MSB-0xa8)*96 + (LSB-0x40)+94*5)*72+ BaseAdd;
}

else if(MSB >=0xB0 && MSB <= OxF7 && LSB >=0xA1)
Address = ((MSB - 0xB0) * 94 + (LSB - OxA1)+ 662)*72+ BaseAdd;

6.3.1.4 11X12 dots GB12345 font

Parameters:

FontCode: character code.

MSB: high byte of FontCode.

LSB: low byte fo FontCode.

Address: address of character data in chip.

BaseAdd: the base address of the font in chip

GB12345Table: GB12345 index table. The table address is 0x190958
GB12345Index: index of the character in GB12345 index table.
Index: index of the character in font sets.

Calculation of character address:

Calculate the index of GB12345
character in GB12345 index table:
GB12345Index

According to GB12345Index,
Search GB12345 index table,get the
index of character in chip:Index

According to Index, calculate the
address of character matrix data in
chip: Address

BaseAdd=0x00;
if(MSB >=0xA1 && MSB <= 0Xa3 && LSB >=0xA1)
Address =( (MSB - 0xA1) * 94 + (LSB - 0xA1))*24+ BaseAdd;
else if(MSB ==0xA6 && LSB >=0xA1)
Address =( (MSB - 0xA1) * 94 + (
else if(MSB ==0xA9 && LSB >=0xA1)
Address =( (MSB - 0xA1) * 94 + (LSB - 0xA1)-94*4 )*24+ BaseAdd;
else if(MSB >=0xB0 && MSB <= 0XF9 && LSB >=0xA1)

LSB - 0xA1)-94*2 )*24+ BaseAdd;

{
GB12345Index = (MSB - 0xB0) * 94 + (LSB - 0xA1);
Index = GB12345Table [GB12345Index*2] * 256 + GB12345Table[GB12345Index*2+1];
Address =Index * 24 + BaseAdd;

}

6.3.1.5 15X16 dots GB12345 font
Parameters:
FontCode: character code.
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MSB: high byte of FontCode.

LSB: low byte fo FontCode.

Address: address of character data in chip.

BaseAdd: the base address of the font in chip

GB12345Table: GB12345 index table. The table address is 0x190958
GB12345Index: index of the character in GB12345 index table.

Index: index of the character in font sets.

Calculation of character address:

Calculate the index of GB12345
character in GB12345 index table:
GB12345Index

According to GB12345Index,
Search GB12345 index table,get the
index of character in chip:Index

According to Index, calculate the
address of character matrix data in
chip: Address

BaseAdd=0x5F4C0;
if(MSB >=0xA1 && MSB <= 0Xa3 && LSB >=0xA1)
Address =( (MSB - 0xA1) * 94 + (LSB - OxA1))*32+ BaseAdd;
else if(MSB ==0xA6 && LSB >=0xA1)
Address =( (MSB - 0xA1) * 94 + (
else if(MSB ==0xA9 && LSB >=0xA1)
Address =( (MSB - OxA1) * 94 + (LSB - 0xA1)-94*4 )*32+ BaseAdd;
else if(MSB >=0xB0 && MSB <= 0XF9 && LSB >=0xA1)

LSB - 0xA1)-94*2 )*32+ BaseAdd;

{
GB12345Index = (MSB - 0xB0) * 94 + (LSB - 0xA1);
Index = GB12345Table [GB12345Index*2] * 256 + GB12345Table[GB12345Index*2+1];
Address =Index * 32 + BaseAdd;

}

6.3.1.6 24X24 dots GB12345 font

Parameters:

FontCode: character code.

MSB: high byte of FontCode.

LSB: low byte fo FontCode.

Address: address of character data in chip.

BaseAdd: the base address of the font in chip

GB12345Table: GB12345 index table. The table address is 0x190958
GB12345Index: index of the character in GB12345 index table.
Index: index of the character in font sets.

Calculation of character address:
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Calculate the index of GB12345
character in GB12345 index table:
GB12345Index

According to GB12345Index,
Search GB12345 index table,get the
index of character in chip:Index

According to Index, calculate the
address of character matrix data in
chip: Address

BaseAdd=0XDE5CO;
if(MSB >=0xA1 && MSB <= 0Xa3 && LSB >=0xA1)
Address =( (MSB - OxA1) * 94 + (LSB - OxA1))*72+ BaseAdd;
else if(MSB ==0xA6 && LSB >=0xA1)
Address =( (MSB - 0xA1) * 94 + (
else if(MSB ==0xA9 && LSB >=0xA1)
Address =( (MSB - OxA1) * 94 + (LSB - 0xA1)-94*4 )*72+ BaseAdd;
else if(MSB >=0xB0 && MSB <= 0XF9 && LSB >=0xA1)

LSB - 0xA1)-94*2 )*72+ BaseAdd;

{
GB12345Index = (MSB - 0xB0) * 94 + (LSB - 0xA1);
Index = GB12345Table [GB12345Index*2] * 256 + GB12345Table[GB12345Index*2+1];
Address =Index * 72 + BaseAdd;

}

6.3.1.7 11X12 dots BIG5 font

Parameters:

FontCode: character code.

MSB: high byte of FontCode.

LSB: low byte fo FontCode.

Address: address of character data in chip.
BaseAdd: the base address of the font in chip
BigbTable: BIG5index table. The table address is 0x193F06
Big5Index: index of the character in BIG5index table.
Index: index of the character in font sets.
Calculation of character address:
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Calculate the index of BIG5
character in BIG5 index table:
Big5Index

According to Big5Index,
Search BIGS index table,get the
index of character in chip:Index

According to Index, calculate the
address of character matrix data in
chip: Address

BaseAdd=0x00;
if(MSB >=0xA1 && MSB <= 0XF9)

{
if(LSB >=0x40 && LSB <= 0X7E)
Big5Index =(MSB - 0xA1) * 157 + (LSB - 0x40);
else if(LSB >=0XA1 && LSB <= OXFE)
Big5Index =(MSB - 0xA1) * 157 + 63 + (LSB - OXA1));
}

Index = Big5Table[Big5Index*2] * 256 + Big5Table[Big5Iindex*2+1];
Address =Index * 24 + BaseAdd;

6.3.1.8 15X16 dots BIG5 font

Parameters:

FontCode: character code.

MSB: high byte of FontCode.

LSB: low byte fo FontCode.

Address: address of character data in chip.
BaseAdd: the base address of the font in chip
BigbTable: BIG5index table. The table address is 0x193F06
Big5Index: index of the character in BIG5index table.
Index: index of the character in font sets.
Calculation of character address:
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Calculate the index of BIG5
character in BIG5 index table:
Big5Index

According to Big5Index,
Search BIGS index table,get the
index of character in chip:Index

According to Index, calculate the
address of character matrix data in
chip: Address

BaseAdd=0x5F4C0;
if(MSB >=0xA1 && MSB <= 0XF9)

{
if(LSB >=0x40 && LSB <= 0X7E)
Big5Index =(MSB - 0xA1) * 157 + (LSB - 0x40);
else if(LSB >=0XA1 && LSB <= OXFE)
Big5Index =(MSB - 0xA1) * 157 + 63 + (LSB - OXA1));
}

Index = Big5Table[Big5Index*2] * 256 + Big5Table[Big5Index*2+1];
Address =Index * 32 + BaseAdd;

6.3.1.9 24X24 dots BIG5 font

Parameters:

FontCode: character code.

MSB: high byte of FontCode.

LSB: low byte fo FontCode.

Address: address of character data in chip.
BaseAdd: the base address of the font in chip
BigbTable: BIG5index table. The table address is 0x193F06
Big5Index: index of the character in BIG5index table.
Index: index of the character in font sets.
Calculation of character address:

-24 -



Calculate the index of BIG5
character in BIG5 index table:
Big5Index

According to Big5Index,
Search BIGS index table,get the
index of character in chip:Index

According to Index, calculate the
address of character matrix data in
chip: Address

BaseAdd=0XDES5CO;
if(MSB >=0xA1 && MSB <= 0XC6)

{
if(LSB >=0x40 && LSB <= 0X7E)
Big5Index =(MSB - 0xA1) * 157 + (LSB - 0x40);
else if(LSB >=0XA1 && LSB <= OXFE)
Big5Index =(MSB - 0xA1) * 157 + 63 + (LSB - OXA1));
}

Index = Big5Table[Big5Index*2] * 256 + Big5Table[Big5Index*2+1];
If(Index<10139)
Address =Index * 72 + BaseAdd;

6.3.1.10 11X12 dots Unicode font

Parameters:

FontCode: character code.

Address: address of character data in chip.

BaseAdd: the base address of the font in chip

UnicodeTable: Unicode index table. The table address is 0x19AC30
UnicodeTolndex(): calculate index of the character in Unocode index table.
Unicodelndex: index of the character in JIS index table.

Index: index of the character in font sets

Calculation of character address:
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Calculate the index of Unicode
character in Unicode index table:
Unicodelndex

According to Unicodelndex,
Search Unicode index table,get the
index of character in chip:Index

According to Index, calculate the
address of character matrix data in
chip: Address

BaseAdd=0x00;

Unicodelndex = UnicodeTolndex(FontCode);
Index = UnicodeTable [Unicodelndex *2] * 256 + UnicodeTable [Unicodelndex *2+1] ;
Address =Index * 24 + BaseAdd;

WORD UnicodeTolndex(WORD code)
{

BYTE result=0;

WORD h=0;

if(code<=0x20) code = 0x3000;
else if(code<0x7f)

{
code=0xfe57-code-0x21;

if(code<  0xa0) result=1;

else if(code<=0x0451) h=code-160;

else if(code< 0x2010) result=1;

else if(code<=0x2642) h=code-160-7102;

else if(code< 0x3000) result=1;

else if(code<=0x33d5) h=code-160-7102-2493;

else if(code< 0x4e00) result=1;

else if(code<=0x9fa5) h=code-160-7102-2493-6698;

else if(code< 0xe76¢) result=1;

else if(code<=0xe864) h=code-160-7102-2493-6698-18374;

else if(code< 0xf92c) result=1;

else if(code<=0xfa29) h=code-160-7102-2493-6698-18374-4295;

else if(code< 0xfe30) result=1;

else if(code<=0xfe6b) h=code-160-7102-2493-6698-18374-4295-1030;
else if(code< 0xff01) result=1;

else if(code<=0xff5e) h=code-160-7102-2493-6698-18374-4295-1030-149;
else if(code< 0xffe0) result=1;
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else if(code<=0xffe5) h=code-160-7102-2493-6698-18374-4295-1030-149-129;
else result=1;

if(result==1)

{
h = 0x3000-160-7102-2493;

return h;

6.3.1.11 15X16 dots Unicode font

Parameters:

FontCode: character code.

Address: address of character data in chip.

BaseAdd: the base address of the font in chip

UnicodeTable: Unicode index table. The table address is 0x19AC30
UnicodeTolndex(): calculate index of the character in Unocode index table.
Unicodelndex: index of the character in JIS index table.

Index: index of the character in font sets

Calculation of character address:

Calculate the index of Unicode
character in Unicode index table:
Unicodelndex

According to Unicodelndex,
Search Unicode index table,get the
index of character in chip:Index

According to Index, calculate the
address of character matrix data in
chip: Address

BaseAdd=0x5F4C0;

Unicodelndex = UnicodeTolndex(FontCode);

Index = UnicodeTable [Unicodelndex *2] * 256 + UnicodeTable [Unicodelndex *2+1] ;
Address =Index * 32 + BaseAdd;

WORD UnicodeTolndex(WORD code)

{
BYTE result=0;

WORD h=0;

if(code<=0x20) code = 0x3000;
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else if(code<0x7f)

{
code=0xfe57-code-0x21;

if(code<  0xa0) result=1;

else if(code<=0x0451) h=code-160;

else if(code< 0x2010) result=1;

else if(code<=0x2642) h=code-160-7102;

else if(code< 0x3000) result=1;

else if(code<=0x33d5) h=code-160-7102-2493;

else if(code< 0x4e00) result=1;

else if(code<=0x9fa5) h=code-160-7102-2493-6698;

else if(code< 0xe76c¢) result=1;

else if(code<=0xe864) h=code-160-7102-2493-6698-18374;

else if(code< 0xf92c) result=1;

else if(code<=0xfa29) h=code-160-7102-2493-6698-18374-4295;

else if(code< 0xfe30) result=1;

else if(code<=0xfe6b) h=code-160-7102-2493-6698-18374-4295-1030;
else if(code< 0xff01) result=1;

else if(code<=0xff5e) h=code-160-7102-2493-6698-18374-4295-1030-149;
else if(code< 0xffe0) result=1;

else if(code<=0xffe5) h=code-160-7102-2493-6698-18374-4295-1030-149-129;
else result=1;

if(result==1)

{
h = 0x3000-160-7102-2493;

return h;

6.3.1.12 24X24 dots Unicode font

Parameters:

FontCode: character code.

Address: address of character data in chip.

BaseAdd: the base address of the font in chip

UnicodeTable: Unicode index table. The table address is 0x19AC30
UnicodeTolndex(): calculate index of the character in Unocode index table.
Unicodelndex: index of the character in JIS index table.

Index: index of the character in font sets

Calculation of character address:
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Calculate the index of Unicode
character in Unicode index table:
Unicodelndex

According to Unicodelndex,
Search Unicode index table,get the
index of character in chip:Index

According to Index, calculate the
address of character matrix data in
chip: Address

BaseAdd=0XDE5CO;
Unicodelndex = UnicodeTolndex(FontCode);
Index = UnicodeTable [Unicodelndex *2] * 256 + UnicodeTable [Unicodelndex *2+1] ;
If(Index<10139)

Address =Index * 72 + BaseAdd;

WORD UnicodeTolndex(WORD code)
{

BYTE result=0;

WORD h=0;

if(code<=0x20) code = 0x3000;
else if(code<0x7f)

{
code=0xfe57-code-0x21;

if(code<  0xa0) result=1;

else if(code<=0x0451) h=code-160;

else if(code< 0x2010) result=1;

else if(code<=0x2642) h=code-160-7102;

else if(code< 0x3000) result=1;

else if(code<=0x33d5) h=code-160-7102-2493;

else if(code< 0x4e00) result=1;

else if(code<=0x9fa5) h=code-160-7102-2493-6698;
else if(code< 0xe76c¢) result=1;

else if(code<=0xe864) h=code-160-7102-2493-6698-18374;

else if(code< 0xf92c) result=1;

else if(code<=0xfa29) h=code-160-7102-2493-6698-18374-4295;

else if(code< 0xfe30) result=1;

else if(code<=0xfe6b) h=code-160-7102-2493-6698-18374-4295-1030;
else if(code< 0xff01) result=1;

else if(code<=0xff5e) h=code-160-7102-2493-6698-18374-4295-1030-149;
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else if(code< 0xffeQ) result=1;
else if(code<=0xffe5) h=code-160-7102-2493-6698-18374-4295-1030-149-129;
else result=1;

if((result==1)||(h>10138))

{

h = 0x3000-160-7102-2493;

}

return h;

6.3.1.13 GB12345 one-to-many Table
There are 94 codes in GB12345, each code has multi write methods.

GB2312 GB12345 | GB2312 GB12345 | GB2312 GB12345 | GB2312 GB12345
S JheRE ] L2k S FixlE ES ENES
e [ Xl Eilpd 5K SR ik Ji ik
*® Kbk [ [EIEE ] 1% [i] K
il ik i i 55 34 R Zi o

h & S HEH s JFE 4] e
A A% L AL 3 S - e
[ Ji) L %L i B 8 Al
i fig of ER ENLS Ei) eI il ik
H i 1 i fE Ab BEA I I
th i i) 1 17 LN BEAP B RS
E| I % L T T = E=
5t WAL R g % g i ik
i B ] A ¢t i e TBAE
% AE & & K i H A&
3} [} i el it i A b2 H
& IS 5 i i FifEif il il
K fis s A s b Fif L
e LIRS iy B AR S KTk
I SR i FRIG 2 R H EH
= 1" 2 KE i R gk
T W 2 A a AR
o 1R Vi JEE & Iz JEHE
i i) B ik} JRT R Rz
I B i Bl
=) = i B Ji 5]

GB12345 one-to-many table struct:

Struct GB12345_MultiTable

{
WORD

incode;

WORD index1;
WORD index2;
WORD index3;
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WORD index4;
}

6.3.2 ASCII font

6.3.2.1 5X7 5X7 dots ASCII font

Parameters:

ASCIICode: ASCII code(8 bits)

BaseAdd: the base address of the font in chip

Address: address of character data in chip.

Calculation of character address:

BaseAdd=0x1A73CC

if (ASCIlICode >= 0x20) and (ASCIlICode <= 0x7E) then

Address = (ASCIlICode —0x20 ) * 8+BaseAdd

6.3.2.2 7X8 dots ASCII font

Parameters:

ASCIICode: ASCII code(8 bits)

BaseAdd: the base address of the font in chip

Address: address of character data in chip.

Calculation of character address:

BaseAdd=0x1A76CC

if (ASCIlICode >= 0x20) and (ASCIICode <= Ox7E) then

Address = (ASCIICode —0x20 ) * 8+BaseAdd

6.3.2.3 6X12 dots ASCII font

Parameters:

ASCIICode: ASCII code(8 bits)

BaseAdd: the base address of the font in chip

Address: address of character data in chip.

Calculation of character address:

BaseAdd=0x1A79CC

if (ASCIlICode >= 0x20) and (ASCIICode <= Ox7E) then
Address = (ASCIICode —0x20 ) * 12+BaseAdd

6.3.2.4 8X16 dots ASCII font

Parameters:

ASCIICode: ASCII code(8 bits)

BaseAdd: the base address of the font in chip

Address: address of character data in chip.

Calculation of character address:

BaseAdd=0x1A7FCC

if (ASCIICode >= 0x20) and (ASCIICode <= Ox7E) then

Address = (ASCIICode —0x20 ) * 16+BaseAdd

6.3.2.5 12 dots arial font

Parameters:

ASCIICode: ASCII code(8 bits)

BaseAdd: the base address of the font in chip
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Address: address of character data in chip.

Calculation of character address:

BaseAdd=0x1A87CC

if (ASCIlICode >= 0x20) and (ASCIlICode <= 0x7E) then
Address = (ASCIICode —0x20 ) * 26 + BaseAdd

6.3.2.6 16 dots arial font

Parameters:

ASCIICode: ASCII code(8 bits)

BaseAdd: the base address of the font in chip

Address: address of character data in chip.

Calculation of character address:

BaseAdd=0x1A918C

if (ASCIlICode >= 0x20) and (ASCIlICode <= 0x7E) then
Address = (ASCIlICode —0x20 ) * 34 + BaseAdd

6.3.2.7 24 dots arial font

Parameters:

ASCIICode: ASCII code(8 bits)

BaseAdd: the base address of the font in chip

Address: address of character data in chip.

Calculation of character address:

BaseAdd=0x1A9E4C

if (ASCIICode >= 0x20) and (ASCIICode <= Ox7E) then
Address = (ASCIlICode —0x20 ) * 74 + BaseAdd
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7 Appendix

7.1 Character of GB2312 (846 Non-Chinese characters)
Corresponding codes: A1A1~A9EF

GB2312 1 section
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GB2312 1 section
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GB2312 1 section
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