®
m Shenzhen JLX Electronics CO., LTD LCM JLX12864G-091FW-BN Version A May 19, 2020

SPECIFICATION

PRODUCT :LCD MODULE

MODEL NO. : JLX12864G-091FW-BN

SUPPLIER : Shenzhen JL X Electronics CO., LTD

VERSION :A

Shenzhen JLX Electronics CO., LTD http://www.jlxlcd.cn P.1lof 24



®
m Shenzhen JLX Electronics CO., LTD LCM JLX12864G-091FW-BN Version A May 19, 2020

CONTENTS

1 BASIC SPECIFICATIONS ... ..ottt bbbt bbbt e b et ettt beebeeneas 4
1.1 DiSplay SPECITICATION .......ciuiiiiiiiieieite et bbbttt ettt ab et en e 4

1.2 MechaniCal SPECITICATION .......c.ciiiiiiiiiii it b e bbb 4

1.3 BIOCK DIAGFAIM ..ottt b kbbbt b bbbt b et et et ettt eb et be s e 5

T S B T4 g T ] o SR @ 10 4 T OSSR 5

T =T 0 0T F= I U] ot ] o OSSP 6

2 ABSOLUTE MAXIMUM RATING ... ..ottt ettt bbbt 7
3 DC CHARACTERISTICS ...t bbbttt ettt b ettt enes 7
4 TIMING CHARACTERISTICS. ... .ottt bbbttt bbbt 8
O Y O O g - = T =] ] 0SSP 8

4.2 AC CharacteriStiCS OF “RESET ..ottt e et te e e sneeaeeneenes 9

5 COMMANDS AND FUNCTION DESCRIPTIONS.......ccooiiiiiiiiiiierie e 10
TS A @0 o 10 =T To I 1= o] -SSR 10

5.2 FUNCEION DESCIIPTIONS ...ttt bbbttt et bbb be e 10
5.2.1 Write Data BYte t0 MEIMOIY ......cooiiiiiiiiiece et 11

5.2.2 Read Data Byte from IMEMOTY .......c.ooiiiiiiiiiiiiieieiee et 11

5.2.3  GBE STALUS ...ttt ettt h et b ettt sttt b e b et et e R et e b e e b b et e nhe e e beeanneeree s 11

5.2.4  SEt COIUMN AGUIESS ... .eiieiieeiieie ittt ste et e esteete s e reesseaseesseeseaneesreeseaneeaneensens 11

5.2.5 St POWEE CONTIOL.......ciiiiiiieiiee ettt e e ste et e eneesreeteaneesneenne s 11

T I 1= B Tod o] | R - SOOI RSR 11

5.2.7 ST PAGE AQUIESS ....oiiieiitiitiitiei et b ekt b ettt b et bbb 11

5.2.8 St VLCD RESISTON RATID .....cuciiiiiiiiiiiteitieiesiesee ettt eneas 12

5.2.9  Set EISCIrONIC VOIUME ......ooiiiici ettt sre e teaneenne e e 12

5.2.10 S AIIPIXEI ON ..ottt b et eneas 12

5.2.11 Set INVEISE DISPIAY .....oiviiiiiiiiieiieie ettt 12

5.2.12 Set Display ENaDIe..........co o 12

5.2.13 SEt SEG DIFECLION......ctiiiiiieiiee ettt sttt e e teesteaneesseebeeneesteeteaneenneentens 12

5.2.14 SEt COM DIFBCTION . ..cviiiiiitieieee ettt e teete s e s reesteaneesseeteaneesreeseaneeaneensens 13

5.2.15 System ReSet(SOtWAre RESEL) .......c.oiiiiiiiiiiiieieiee e 13

5.2.16 INOP ... bbb R Rttt b bbbt eneas 13

5.2.17 Set LCD BiaS RALIO.......ccuiiieiiieieiie sttt te e e sseesteeneesreeteaneesneennens 13

5.2.18 Set Cursor UPdate MOE ........cooiiiiieieieee ettt 13

5.2.19 Reset CUrsor UPdate IMOAE ..........ccoiiiiiiiiiiiiieeeee st 14

5.2.20 Set Static INICATOr OFF ..o 14

5.2.21 Set StatiC INAICATON ON ........cciiiiiieiieieeee et ae e e sre e seeseesreeteaneeaneeseas 14

5.2.22 Set BOOSTEF RATIO ...c.vieiiiiieiiieiiee ettt et e e e sbe e beeneesreeteaneesneenneas 14

5.2.23 SEUPOWEE SAVE......iiiiiii ittt ettt ettt st e bt be et e e sbe e et e e sb b e e nbeesbeeebeesnneanbeens 14

5.2.24 St TEST CONTIOL ..ottt te et e e ste et e eneesreeteaneesneenreas 14

5.2.25 Set Advanced Program CONrol O.........cccooiiiiiiiiiiiceese e 14

5.2.26 Set Advanced Program CONTrol L.........cccooiiiiiiiiiiiiecsie e 14

6 REFERENCE CIRCUIT AND PROGRAM .....ooiiiiiiiiiee et 15
T A o 1= =] Tot O | o 1 | RSP STRR 15

8.2 RETEIENCE PrOGIaM ... ottt ettt b b e bbbt bt bt e e bbbt b e b e b enes 15

Shenzhen JLX Electronics CO., LTD http://www.jlxlcd.cn P.20f 24



®
m Shenzhen JLX Electronics CO., LTD LCM JLX12864G-091FW-BN Version A May 19, 2020

WRITTEN BY / DATE CHECKED BY / DATE APPROVED BY / DATE
Shen Yang Ken Yip
May 19, 2020 May 19, 2020 May 19, 2020

Shenzhen JLX Electronics CO., LTD http://www.jlxlcd.cn P.30f 24



®
m Shenzhen JLX Electronics CO., LTD LCM

JLX12864G-091FW-BN Version A May 19, 2020
1 BASIC SPECIFICATIONS
1.1 Display Specification
Table 1

ITEM SPECIFICATION

DISPLAY TYPE FSTN/POSITIVE/TRANSFLECTIVE

COLOR DISPLAY DOT: BLACK

DISPLAY BACKGROUND:GRAY

DUTY 1/64

BIAS 1/9

VIEW ANGLE 6 O'CLOCK

CONTROLLER UC1701X

BACKLIGHT LED (WHITE)

OPERATING TEMPERATURE -20°C~70°C

STORAGE TEMPERATURE -30°C~ 80 °C
1.2 Mechanical Specification

Table 2

ITEM SPECIFICATION UNIT NOTE

DIMENSIONAL OUTLINE 43.5(L)*33.8(W)*3.5Max.(H) mm Excluding FPC

VIEW AREA 39.8 (L)*25.5(W) mm

ACTIVE AREA 37.09(L)*23.01(W) mm

DOT MATRIX 128*64

DOT SIZE 0.26(W)*0.33(H) mm

DOT PITCH 0.29(W)x0.36(H) mm

Shenzhen JLX Electronics CO., LTD
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1.3 Block Diagram

LCD COM64
1 28*64 COM33——
OM32
comi g
g - - - —— %
| A
N COM33——
A S A NP4 cot CONTROLLER 1C:UCIT01X
COM32 COM64
; e =R R =
E = 4 v @ a0
== ~20x 32
- =
=4
Figure 1 Block Diagram
1.4 Dimensions Outline
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Figure 2 Dimensions Outline
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1.5 Terminal Function

Table 3
Pin Input/ou "
NO. Symbol tput Level | Description
1 LED+ I H/L Anode of LED backlight power supply. H: On, L: Off
2 LED- I ov Cathode of LED backlight power supply
3 CSO I H/L Chip select. Chip is selected when CS0="L".
Hardware reset input pin. When RESET is “L”, internal
4 RESET | H/L initialization is executed and the internal registers will be
initialized.
5 CD I H/L Register selects. H: Data code input; L: Control code input.
6 SCK I H/L Serial clock input
7 SDA I H/L Serial data input.
8 VDD I VDD | Power supply.
9 VSS I Ground | Ground.
10 VBO+
11 VBO- LCD Bias Voltages. These voltages are generated internally.
Connect a capacitor between VB0+ and VBO-.
12 VB1- Connect a capacitor between VB1+ and VB1-.
13 VB1+
14 VLCD Main LCD power supply. This voltage is generated
internally. Connect a capacitor between VLCD and VSS.

Shenzhen JLX Electronics CO., LTD
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2 ABSOLUTE MAXIMUM RATING
Table 4 (Vss=0V)
PARAMETER SYMBOL RATINGS UNITS
POWER SUPPLY FOR LOGIC VDD-Vss -0.3~4.0 \
POWER SUPPLY FOR LCD DRIVER VLcD -0.3~+13.2 \
OPERATING TEMPERATURE Topr -20~70 °C
STORAGE TEMPERATURE Tstg -30~80 °C
3 DC CHARACTERISTICS
Table 5 (Ta=-0t050deg. C, Vss=0V)
CHARACTERISTIC SYMBOL | TEST CONDITION | MIN TYP MAX UNIT
LOGIC CIRCUIT POWER
SUPPLY VOLTAGE VDD 2.5 3.3 3.6 \Y
LCD OPERATION
VOLTAGE Vieo 1 v
INPUT HIGH VOLTAGE VIH 0.8VDD V
INPUT LOW VOLTAGE ViL 0.2VDD V
OUTPUT HIGH VOLTAGE \VoH VoD = 3.3V 0.8VbD \4
OUTPUT VOLTAGE LOW VoL 0.2VpD V
LOGIC CIRCUIT POWER
SUPPLY CURRENT 1o 05 mA
LED BACKLIGHT —
CURRENT ILED VLED+=3.0V 24 30 45 mA
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4 TIMING CHARACTERISTICS
4.1 AC Characteristics
CD i ]
'[A§ss tAHss
CS0
C5l lessass) teyss tesuss
' tpwss | tepwss
SCK tr 1| lfe N\
_ Ipsss {pHss |
SDA
Write >< i><
Figure 4
Table 6
Symbol signal | Description | condition | Min. | Max. | unit
(2.5V < Vpp < 3.3V, Ta= —30 to +85 C) (Read / Write)
tasss Address setup time 0 _
taiee cb Address hold time 0 ns
tcssass Chip select setup time 5
A CSTCSO | chip select hold time 5 - nS
tcyss Cycle time 130/ 60
L pwss SCK Low pulse width 50/15 - nS
tHpwss High pulse width 50/15
tpsss SDA Data setup time —/12 3 NS
toHss (Write) Data hold time -—1/0
(1.85V < Vpp < 2.5V, Ta= 30 to +85 C) (Read / Write)
tasss Address setup time 0 _
tanss cb Address hold time 0 nS
tcssass Chip select setup time 10
tesHss CST/CSO | Chip select hold time 10 - | ns
tcyss Cycle time 160 /90
f pwss SCK Low pulse width 65/30 - nS
tHpwss High pulse width 65/30
tpsss SDA Data setup time — 124 B i
toHss (Write) Data hold time --/0

Note: tr (rising time), tf (falling time) : < 15nS
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4.2 AC Characteristics of ‘RESET’
|4 :ﬁf,‘ 'y
—
RST )
A\
|
Internal . _
Status During Reset ... \ Reset Finished
Figure 5
Symbol Signal Description Condition Min. Max. Unit
trw RST Reset low pulse width 3 - HS
RST,, Reset to Internal Status
R Internal Status pulse delay 6 - mS
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5.1 Command Table
TABLE 7
The following is a list of host commands supported by UC1701x
C/D: 0: Control, 1: Data
WIR: 0: Write Cycle, 1: Read Cycle
# Useful Data bits — Don’t Care
Command CD|WR|D7 |D6 | D5 (D4 | D3 | D2 ( D1 | DO Action Default
1. |Write Data Byte 1 0 # # # # # # # Write 1 byte N/A
2. |Read Data Byte 1 1 # # # # # # # # Read 1 byte N/A
3. |Get Status 0 1 BZ | MX|DE |RST| O 0 0 0 Get Status -
4 Set Column Address LSB 0 0 0 0 0 0 # # # # Set CA [3:0] 0
" |Set Column Address MSB 0 0 0 1 # # # # Set CA [7:4] 0
5. |Set Power Contral 0 0 0 0 1 0 1 # # # Set PC[2:0] 000b
6. | Set Scroll Line 0 0 0 1 # # # # # # Set SL[5:0] 0
7. |Set Page Address 0 0 1 0 1 1 # # # # Set PA[3:0] 0
8. |Set V\cp Resistor Ratio 0 0 0 0 1 0 0 # # # Set PC[5:3] 110b
9 Set Electronic Volume 0 0 1 0 0 0 0 0 0 1
* | (double-byte command) 0 0 # # # # # # Set PM[5:0] 10H
10. | Set All-Pixel-ON 0 0 1 0 1 0 0 1 0 # Set DC[1] Ob
11.]Set Inverse Display 0 0 1 0 1 0 0 1 1 # Set DC[0] Ob
12.| Set Display Enable 0 0 1 0 1 0 1 1 1 # Set DC[2] Ob
13.| Set SEG Direction 0 0 1 0 1 0 0 0 0 # Set LC[0] Ob
14.|Set COM Direction 0 0 1 1 0 0 # - - - Set LC[1] 1b: MY ON
15. | System Reset 0 0 1 1 1 0 0 0 1 0 Software Reset N/A
16.INOP 0 0 1 1 1 0 0 0 1 1 No operation N/A
17.|Set LCD Bias Ratio 0 0 1 0 1 0 0 0 1 # Set BR Ob
18. | Set Cursor Update Mode 0 0 1 1 1 0 0 0 0 0 AC3=1, CR=CA N/A
19. |Reset Cursor Update Mode 0 0 1 1 1 0 1 1 1 0 AC3=0, CA=CR. N/A
20. | Set Static Indicator OFF 0 0 1 0 1 0 1 1 0 0 NOP N/A
21, Set Stat!c Ind!cator ON 0 0 1 0 1 0 1 1 0 1 NOP N/A
Set Static Indicator - - - - - - - -
Set Booster Ratio 1 1 1 1 1 0 0 0
22. (double-byte command) 0 0 0 0 0 0 0 0 | 2 NOP 00b
Set Power Save Display OFF &
2. (compound command) 0 0 # # # # # # # # All Pixel ON N/A
24 Set Test Control 0 0 1 1 1 1 1 1 T For UCI only N/A
| (double-byte command) - # # # # # # # Do NOT use
25| Set Adv. Program Control 0 0 0 1 1 1 1 1 0 1 0
(double-byte command) # 0 0 1 0 0 # # Set TC, WAJ[1:0] 90H
26. | Set Adv. Program Control 1 0 0 1 1 1 1 1 0 1 1 For UCl only
(double-byte command) - # # # # # # # Set APC1 N/A
* Other than commands listed above, all other bit patterns result in NOP (No Operation).
5.2 Function Descriptions
Shenzhen JLX Electronics CO., LTD http://www.jlxlcd.cn P.100f 24
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5.2.1 Write Data Byte to Memory
Action co|wr| b7 | b6 | b5 | b4 | p3 | b2 | b1 | Do
Write data 1 0 8-bit data write to SRAM
5.2.2 Read Data Byte from Memory
Action co|wr| b7 | b6 | b5 | b4 | b3 | b2 | b1 | Do
Read data 1 1 8-bit data read from SRAM
Write/Read Data Byte (Command 1,2) access Display Data RAM based on Page Address (PA) register and
Column Address (CA) register. PA and CA can also be programmed directly by issuing Set Page Address and
Set Column Address commands.
5.2.3 Get Status
Action C/D|W/R| D7 D6 D5 D4 D3 D2 D1 DO
Get Status 0] 1 BZ MX DE RST 0 0 0 0
BZ: BZ=1when busy. The system accepts commands only when BZ=0.
MX: Mirror X. Status of register LC[0]
DE: Display Enable flag. DE=1 when display is enabled.
RST: RST flag. RST=1 when reset is in progress.
5.2.4 Set Column Address
Action C/D|W/R| D7 D6 D5 D4 D3 D2 D1 DO
Set Column Address LSB, CA[3:0] oo 0 0 0 0 CA3 | CA2 | CA1 | CAOD
Set Column Address MSB, CA[7:4] 0o]o 0 0 0 1 CA7 | CA6 | CAS5 | CA4
Set the SRAM column address before Write/Read memory from host interface.
CA value range: 0~131
5.2.5 Set Power control
Action C/D|W/R| D7 D6 D5 D4 D3 D2 D1 DO
Set Power Control, PC[2:0] 0]o 0 0 1 0 1 PC2 | PC1 PCO
Set PC[2:0] to enable the built-in charge pump.
PC[2] : 0 — Boost OFF 1 - Boost ON
PC[1] : 0 — Voltage Regular OFF 1 - Voltage Regular ON
PCI[0] : 0 — Voltage Follower OFF 1 —Voltage Follower ON
5.2.6 Set Scroll Line
Action C/D|W/R| D7 D6 D5 D4 D3 D2 D1 DO
Set Scroll Line, SL[5:0] 01]0 0 1 SLS SL4 SL3 SL2 SL1 SLO
Set the scroll line number. Range : 0~63
Scroll line setting will scroll the displayed image up by SL rows. Icon output CIC will not be affected by set
Scroll Line command.
Image row 0 row 0 Image row N row 0
Image row N-1 :
Image row N Image row 63
: Image row 0
Image row 63 row 63 Image row N-1 row 63
SL=0 SL=N
5.2.7 Set Page Address
P.11of 24
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Action C/D|W/R|] D7 D6 D5 D4 D3 D2 D1 DO
Set Page Address, PA[3:0] 0] 0 1 0 1 1 PA3 | PA2 | PA1 PAO

Set the SRAM page address before write/read memory from host interface. Each page of SRAM corresponds to
8 COM lines on LCD panel, except for the last page. The last page corresponds to the icon output CIC.

Possible value = 0~8.

5.2.8 Set V.co Resistor Ratio

Action C/D|W/R| D7 D6 D5 D4 D3 D2 D1 DO
Set Vi cp Resistor Ratio, PC[5:3] 0] 0 0 0 1 0 0 PC5 | PC4 | PC3

Configure PC[5:3] to set internal Resistor Ratio, Rb/Ra, for the V cp Voltage regulator to adjust the contrast of the
display panel:

PC[5:3] : 000b~111b — 1+Rb/Ra ratio. Default: 110b. Refer to V cp Quick Reference for “1+Rb/Ra” ratio.
Vicp=((1+Rb/Ra) x Vev) x (1+(T-25)xC1%) Vev=(1-(63-PM)/162)xVrer

where Rb and Ra are internal resistors,
Vrer iS on-chip contrast voltage, and
PM is a vaule of electronic volume

May 19, 2020

5.2.9 Set Electronic Volume

Action C/D|W/R] D7 D6 D5 D4 D3 D2 D1 »1]
1 0 0 0 0 0 0 1
Set Electronic Volume, PM[5:0] o] o
0 0 PM5 | PM4 | PM3 | PM2 | PM1 | PMO
Set PM[5:0] for electronic volume “PM" for VLCD voltage regulator to adjust contrast of LCD panel display
Effective range : 0~63. Default : 16 (10h)
5.2.10 Set All Pixel ON
Action C/D|W/R| D7 D6 D5 D4 D3 D2 D1 DO
Set All Pixel ON, DC [1] 010 1 0 1 0 0 1 0 DC1

Set DCJ[1] to force all SEG drivers to output ON signals. This function has no effect on the existing data stored in

display RAM. Default: 0

5.2.11 Set Inverse Display

Action

c/D

W/R

D7

D6

D5

D4

D3

D2

D1

DO

Set Inverse Display, DC [0]

0

0

1

0

1

0

0

1

1

DCO

Set DC[0] to force all SEG drivers to output the inverse of the data (bit-wise) stored in display RAM. This function
has no effect on the existing data stored in display RAM.

5.2.12 Set Display Enable

Action C/D|W/R| D7 D6 D5 D4 D3 D2 D1 DO
Set Display Enable, DC[2] 0]o 1 0 1 0 1 1 1 DC2
This command is for programming register DC[2]. When DCJ[2] is set to 1, UC1701x will first exit from sleep
mode, restore the power and then turn on COM drivers and SEG drivers.
5.2.13 Set SEG Direction
Shenzhen JLX Electronics CO., LTD http://www.jlxlcd.cn P.120f 24
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Action C/D|W/R| D7 D6 D5 D4 D3 D2 D1 DO
Set Segment Direction, LC[0] o] o 1 0 1 0 0 0 0 MX
Set LC[0] for SEG (column) mirror (MX). Default: 0
MX is implemented by reversing the mapping order between RAM and SEG (column) electrodes. The data
stored in RAM is not affected by MX command. Yet, MX has immediate effect on the display image.
5.2.14 Set COM Direction
Action C/D|W/R| D7 D6 D5 D4 D3 D2 D1 DO
Set Common Direction, LC[1] 0jlo 1 1 0 0 MY - - -
Set LC[1] for COM (row) mirror (MY). Default: 1b
MY is implemented by reversing the mapping between RAM and COM (row) electrodes. The data stored in RAM
is not affected by MY command. Yet, MY has immediate effect on the display image.
5.2.15 System Reset(Software Reset)
Action C/D|W/R| D7 D6 D5 D4 D3 D2 D1 Do
Software Reset 0]o 1 1 1 0 0 0 1 0
This command will activate the system reset.
Some control register values will be reset to their default values. Yet, data stored in RAM will not be affected. See
the “Reset and Power Management” section for more details.
5.2.16 NOP
Action C/D|W/R| D7 D6 D5 D4 D3 D2 D1 DO
No Operation 0] o0 1 1 1 0 0 0 1 1
This command is used for “no operation”.
5.2.17 Set LCD Bias Ratio
Action C/D|W/R| D7 D6 D5 D4 D3 D2 D1 Do
Set Bias Ratio, BR o]o 1 0 1 0 0 1] 1 BR
Select voltage bias ratio required for LCD. Default: 0
The setting of Bias ratio varies according to Duty:
DUTY BR=0 BR=1
1/65 1/9 117
1/49 1/8 1/6
1/33 1/6 1/5
1/55 1/8 1/6
5.2.18 Set Cursor Update Mode
Action C/D|W/R| D7 D6 D5 D4 D3 D2 D1 DO
Set Cursor Update Mode 0 0 1 1 1 0 0 0 0 0
This command is used for set cursor update mode function. When cursor update mode sets, UC1701x will
update register CR with the value of register CA. The column address CA will increment with write RAM data
operation but the address wraps around will be suspended no matter what WA setting is. However, the column
address will not increment in read RAM data operation. The set cursor update mode can be used to implement
“write after read RAM"” function. The column address (CA) will be restored to the value, which is before the set
cursor update mode command, when reset cursor update mode.
The purpose of this pair commands and their feature is to support “write after read” function for cursor
implementation.
Shenzhen JLX Electronics CO., LTD http://www.jlxlcd.cn P.130f 24
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5.2.19 Reset Cursor Update Mode

Action C/D|W/R| D7 D6 D5 D4 D3 D2 D1 DO
Reset Cursor Update Mode 0]o0 1 1 1 0 1 1 1 0
Set AC3=0 and CA=CR.

5.2.20 Set Static Indicator OFF

Action C/D|W/R| D7 D6 D5 D4 D3 D2 D1 DO
Turn OFF Static Indicator 0 0 1 0 1 0 1 1 0 0

No Operation.

5.2.21 Set Static Indicator ON

Action C/ID|W/IR| D7 D6 D5 D4 D3 D2 D1 Do
Turn ON Static Indicator 0 0 1 0 1 0 1 1 0 1
0 0 - - - - - - - -
No Operation.
5.2.22 Set Booster Ratio
Action CID|WR| D7 D& D& D4 D3 D2 D1 Do
Set Booster Ratio 0 1 1 1 1 1 1 0 0 0
(Double-byte command) 0 0 0 ] ] ] - -
This command is used for “No Operation”.
5.2.23 Set Power Save
Action CID|WIR| D7 D6 D5 D4 D3 D2 D1 Do
Power Save
(Compound Command) 0 0 # # # # # # # #
5.2.24 Set Test Control
Action CID|WI/R| DT D6 D5 D4 D3 D2 D1 | Do
SetTT 0 1 1 1 1 1 1 1 T
{Double-byte command) - # # # # # # | #
This command is for UltraChip’s Test only. Do NOT use.
5.2.25 Set Advanced Program Control 0
Action CID|WIR] D7 D6 D5 D4 D3 D2 D1 Do
Set Adv. Program Control, APCO [7:0] 0 0 1 1 1 1 1 0 1 0
{Double-byte command) TC 0 1] 1 0 0 wWal | WaAD

TC: APCO [7], Vauias temperature compensation coefficient (%-per-degree-C)

Temperature compensation curve definition:

TC : 0b = -0.05%/°C, 1b = 0.11%/°C
WA - APCO [1:0], Automatic column/row wrap around.

WALD] - 0: PA WA disable 1: PA WA enable.

WA[1] - 0: CAWA disable 1: CA'WA enable.

5.2.26 Set Advanced Program Control 1

Shenzhen JLX Electronics CO., LTD http://www.jlxlcd.cn P.140f 24
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Action CID|WIR| D7 D6 D5 D4 D3 D2 D1 Do
Set Adv. Program Control, APC1 [7:0] 0 0 1 1 1 1 1 0 1 1
(Double-byte command) APC1 register parameter
For UltraChip only. Please Do NOT use.
6 REFERENCE CIRCUIT AND PROGRAM
6.1 Reference Circuit
SuggestIf supply 3.3V to LED+ Please select R1=20 OHM;
1 LED+ E1 Power supply for Anode of LED backlight
2 | EN- Power supply for Cathode of LED backlight
S0
4 [BESET
6 SCK
LCM 7=DA
g VDD VDD
Q VS5 GHO
10 VBO+ C1H1UFJ“25"J
11 VBO-
12l vA1- C2/ | 1uF25V
I
14 VILCD C3| | TuF£25V
6.2 Reference Program
//REFERENCE PROGRAM FOR LCM OF JLX12864G-091
//LCD CONTROLLER IC:UC1701X
//March 10, 2020
#include <regb2.H>
#include <intrins.h>
sbit ¢s0=P171;
sbit cd=P370;
sbit reset=P17°0;
shit sck=P3°2;
sbit sda=P371;
shit key=P270;
#define uchar unsigned char
#define uint unsigned int
uchar code BMP12864 PANDA[];
uchar code number 16x32 0[];
uchar code number 16x32 1[];
uchar code number 16x32 2[];
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uchar code number 16x32 3[];
uchar code number 16x32_4[];
uchar code number 16x32 5[];
uchar code number 16x32 6[];
uchar code number 16x32 7[];
uchar code number 16x32_8[];

uchar code number 16x32 9[];

uchar code ascii table 8x16[95][16];
uchar code ascii_table 5x8[95][5];

//WRITE COMMAND TO LCM
void transfer command(int datal)
{
char i;
¢s0=0;
cd=0;
for (i=0;i<8;i++)
{
sck=0;
if(datal&0x80) sda=1;
else sda=0;
sck=1;
datal=datal<<=1;
}
cs0=1;

//WRITE DATA TO LCM
void transfer data(int datal)
{
char 1i;
¢s0=0;
cd=1;
for (i=0;i<8;i++)
{
sck=0;
if (datal&0x80) sda=1;
else sda=0;
sck=1;
datal=datal<<=1;
}
cs0=1;

//DELAY

void delay(int i)

{

int j, k;

for (j=0; j<i; j++)
for (k=0;k<990; k++) ;
}

//Wait a key

void waitkey ()

{

repeat: if(key==1) goto repeat;
else delay (600) ;

//INITIALIZE LCM
void initial_lcd()
{
¢s0=0;
reset=0; //Hardware Reset
delay (100) ;
reset=1; //Reset finished
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delay (20) ;
transfer_command (0xe2) ; //Software Reset
delay (5) ;

transfer_command (0x2f); //To enable the built—in charge pump.

delay (5) ;

transfer_command (0x23) ; //Set internal resistor ratio to adjust the contrast. Adjust range:0x20"0x27.
transfer command(0x81); //Fine tune contrast, don’ t change “0x81”
transfer command(0x28); //Fine tune contrast, adjust range:0x00 0x3f
transfer_command (0xa2); //Set bias=1/9

transfer_command (0xc8) ; //Row scan direction:from top to bottom.
transfer_command(0xa0); //Column scan direction:from left to right.
transfer_command (0x40); //Set start line

transfer_command (Oxaf); //Turn on display

cs0=1;

//SET PAGE ADDRESS AND COLUMN ADDRESS OF LCM
void led_address (uchar page, uchar column)
{

¢s0=0;

column=column-1;

page=page—1;

transfer_command (OxbO+page) ;

transfer command (((column>>4)&0x0f) +0x10) ;

transfer_command (column&0x0f) ;

//CLEAR THE LCD SCREEN
void clear_screen()
{
unsigned char i, j;
¢s0=0;
for (i=0;i<9;1++)
{
led address (1+i, 1) ;
for (j=0; j<132; j++)
{
transfer data(0x00) ;

cs0=1;

//Display graphic of 128x64 dot matrix
void display graphic 128x64 (uchar sdp)

{
uchar i, j;
¢s0=0;
for (j=0; j<8; j++)
{
led address (1+j, 1) ;
for (i=0;i<128;i++)
{
transfer data (kdp) ; //Write the data to the LCD, and the column address will be increased by 1 automatically
dp++;
}
}
cs0=1;
}

//Display graphic of 16x32 dot matrix
void display_graphic_16x32 (uchar page, uchar column, uchar #*dp)
{

uchar i, j;

¢s0=0;

for (j=0; j<4; j++)

{

lcd_address (pagetj, column) ;
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for (i=0;i<16;i++)

{
transfer_data (xdp) ; //Write the data to the LCD, and the column address will be increased by 1 automatically
dptt;

cs0=1;

//Display graphic of 16x16 dot matrix
void display_graphic_16x16 (uchar page, uchar column, uchar *dp)
{

uchar i, j;

¢s0=0;
for (j=0; j<2; j++)
{
lcd_address (page+j, column) ;
for (i=0;i<16;i++)
{
transfer_data(kdp);//Write the data to the LCD, and the column address will be increased by 1 automatically
dp++;

cs0=1;

//Display graphic of 8x16 dot matrix
void display_graphic 8x16 (uchar page, uchar column, uchar *dp)
{
uchar i, j;
¢s0=0;
for (j=0; j<2; j++)
{
lcd_address (pagetj, column) ;
for (i=0;i<8;i++)
{
transfer_data(¥dp);//Write the data to the LCD, and the column address will be increased by 1 automatically
dpt+;

cs0=1;

//Display ASCII string of 8x16 dot matrix
void display_string_8x16(uint page,uint column, uchar *text)
{
uint i=0, j, k, n;
¢s0=0;
while (text[i]>0x00)
{
if ((text[i]>=0x20)&& (text[1]<=0xTe))
{
j=text[i]-0x20;
for (n=0;n<2;n++)
{
lcd_address (page+n, column) ;
for (k=0;k<8;k++)
{

transfer data(ascii table 8x16[j][k+8*n]);//Write the data to the LCD, and the column address will be increased by 1 automatically

}
i+

column+=8;
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//Display ASCII string of 5x8 dot matrix
void display_string 5x8(uint page, uint column, uchar *text)
{
uint i=0, j, k;
¢s0=0;
while (text[i]>0x00)
{
if ((text[i]>=0x20)&& (text[i]<0xTe))
{
j=text[i]-0x20;
lcd_address (page, column) ;
for (k=0; k<5;k++)
{
transfer data(ascii_table 5x8[j][k]);//Write the data to the LCD, and the column address will be increased by 1 automatically
}
transfer_data(0x00) ;//Insert a column of spaces between characters
i+t

column+=6;

else

i++;

void main(void)

{
while (1)
{

initial led();

clear screen() ;

display_graphic_128x64 (BMP12864 PANDA) ; //Display a graphic of 128x64 dot matrix
delay (1000) ;

//waitkey () ;

clear screen(); //clear all dots
display_graphic_16x32(3, 1, number_16x32 0) ; //Display a graphic of 16x32 dot matrix
display_graphic_16x32(3, 17, number_16x32_1) ; //Display a graphic of 16x32 dot matrix
display_graphic_16x32(3, 33, number_16x32_2) ; //Display a graphic of 16x32 dot matrix
display_graphic_16x32(3, 49, number_16x32_3) ; //Display a graphic of 16x32 dot matrix
delay (1000) ;

//waitkey () ;

clear_screen() ; //clear all dots

display_string 8x16(1, 1,” I\"#$%& O*+ -./"); //Display ASCIT string of 8x16 dot matrix
display_string 8x16(3, 1, 70123456789: ;<=>?") ;

display_string 8x16(5, 1, “@ABCDEFGHI JKLMNO”) ;

display_string 8x16(7, 1, "PQRSTUVWXYZ[\\]"_") ;

delay (1000) ;

//waitkey () ;

clear screen();

display_string 8x16(1, 1, " abcdefghi jklmno”) ;

display_string 8x16(3, 1, “pqrstuvwxyz {|}~”);

delay (1000) ;

//waitkey () ; //clear all dots

clear screen() ;

display string 5x8(1,1,” !'\"#$%& () *+ -./01234”); //Display ASCII string of 5x8 dot matrix
display_string 5x8(2, 1, "56789: ; <=>?@ABCDEFGHI") ;

display_string_5x8(3, 1, ” JKLMNOPQRSTUVWXYZ[\\] ") ;

display_string 5x8(4, 1,” "abcdefghi jklmnopqrs”) ;

display string 5x8(5, 1, “tuvwxyz {|}~");

delay (1000) ;

//waitkey () ;

Shenzhen JLX Electronics CO., LTD http://www.jlxlcd.cn

P.190f 24



®
m Shenzhen JLX Electronics CO., LTD

LCM

JLX12864G-091FW-BN

Version A

May 19, 2020

uchar code number 16x32 0[]={
/*——Character:0, HxV=16x32 dot matrix —%/

0x00, 0x00, 0x00, 0x00, 0x80, 0xC0, 0xCO, 0x40, 0x40, 0xCO, 0xCO, 0x80, 0x00, 0x00, 0x00, 0x00,
0x00, 0xF8, 0xFE, 0xFF, 0x7F, 0x03, 0x00, 0x00, 0x00, 0x00, 0x03, OxFF, 0xFF, 0xFE, 0xF8, 0x00,
0x00, 0x3F, 0xFF, 0xFF, 0xFC, 0x80, 0x00, 0x00, 0x00, 0x00, 0x80, OxFF, 0xFF, OxFF, 0x1F, 0x00,
0x00, 0x00, 0x00, 0x01, 0x03, 0x07, 0x06, 0x04, 0x04, 0x06, 0x07, 0x03, 0x01, 0x00, 0x00, 0x00,

}
uchar code number 16x32 1[]={
/*—Character:1, HxV=16x32 dot matrix -—%/

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x80, 0x80, 0xCO, 0xCO, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x01, 0x01, 0x01, OxFF, OxFF, 0xFF, 0xFF, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, OxFF, OxFF, 0xFF, 0xFF, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x04, 0x04, 0x04, 0x07, 0x07, 0x07, 0x07, 0x04, 0x04, 0x04, 0x00, 0x00, 0x00,

}
uchar code number 16x32 2[]={
/*—Character:2, HxV=16x32 dot matrix -—%/

0x00, 0x00, 0x00, 0x80, 0x80, 0xCO, 0x40, 0x40, 0x40, 0xCO, 0xCO, 0xCO, 0x80, 0x00, 0x00, 0x00,
0x00, 0x0C, 0x1F, 0x1F, 0x1F, 0x08, 0x00, 0x00, 0x00, 0x80, 0xE1, 0xFF, 0xFF, 0x7F, 0x00, 0x00,
0x00, 0x00, 0x80, 0xC0, 0xE0, 0x70, 0x38, 0x1C, 0xOE, 0x07, 0x03, 0x01, 0xC0, 0xCO, 0x40, 0x00,
0x00, 0x07, 0x07, 0x07, 0x06, 0x06, 0x06, 0x06, 0x06, 0x06, 0x06, 0x07, 0x07, 0x07, 0x00, 0x00,

)
uchar code number 16x32_3[]={
/*——Character:3, HxV=16x32 dot matrix -——%/

0x00, 0x00, 0x00, 0x80, 0xCO, 0xC0, 0x40, 0x40, 0xCO, 0xCO, 0xCO, 0x80, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0xOF, 0xOF, 0xO0F, 0x80, 0x80, 0x80, 0xC0, 0xE1, 0xFF, 0x7F, 0x3F, 0xO0E, 0x00, 0x00,
0x00, 0xC0, 0xE0, 0xEO0, 0xE0, 0x00, 0x00, 0x00, 0x00, 0x01, 0x03, 0xFF, 0xFE, 0xFC, 0x70, 0x00,
0x00, 0x00, 0x03, 0x03, 0x07, 0x06, 0x04, 0x04, 0x04, 0x06, 0x07, 0x03, 0x03, 0x01, 0x00, 0x00,

)
uchar code number 16x32 4[]={
/*——Character:4, HxV=16x32 dot matrix —%/

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x80, 0xC0, 0xCO, 0xCO, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x80, 0xE0, 0x78, 0x3C, 0xOF, 0xFF, 0xFF, 0xFF, 0xFF, 0x00, 0x00, 0x00, 0x00,
0x08, 0x0C, 0xO0F, 0x0F, 0x09, 0x08, 0x08, 0x08, 0xFF, 0xFF, 0xFF, 0xFF, 0x08, 0x08, 0x08, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x04, 0x04, 0x04, 0x07, 0x07, 0x07, 0x07, 0x04, 0x04, 0x04, 0x00,

b
uchar code number 16x32 5[]={
/*—Character:5, HxV=16x32 dot matrix -——%/

0x00, 0x00, 0x00, 0xC0, 0xCO, 0xCO0, 0xCO, 0xCO, 0xCO, 0xCO, 0xCO, 0xCO, 0xCO, 0xCO, 0x00, 0x00,
0x00, 0x00, 0xFE, 0xFF, 0xFF, 0x60, 0x60, 0x20, 0x20, 0x60, 0xE0, 0xE0, 0xC0, 0x80, 0x00, 0x00,
0x00, 0xCO, 0xE1, 0xE1, 0xE1, 0x00, 0x00, 0x00, 0x00, 0x00, 0x80, OxFF, 0xFF, 0xFF, 0x3C, 0x00,
0x00, 0x00, 0x01, 0x03, 0x07, 0x06, 0x04, 0x04, 0x04, 0x06, 0x07, 0x03, 0x03, 0x01, 0x00, 0x00,

}
uchar code number 16x32 6[]={
/*—Character:6, HxV=16x32 -—%/

0x00, 0x00, 0x00, 0x00, 0x80, 0x80, 0xCO, 0xCO, 0x40, 0x40, 0xCO, 0xCO, 0x80, 0x00, 0x00, 0x00,
0x00, 0xFO0, OxFE, 0xFF, 0xFF, 0x83, 0xC0, 0x40, 0x40, 0xCO0, 0xC3, 0xC3, 0x83, 0x03, 0x00, 0x00,
0x00, 0x7F, 0xFF, 0xFF, 0xF7, 0x01, 0x00, 0x00, 0x00, 0x00, 0x00, 0xFF, 0xFF, 0xFF, 0x7E, 0x00,
0x00, 0x00, 0x01, 0x03, 0x03, 0x07, 0x06, 0x04, 0x04, 0x04, 0x06, 0x03, 0x03, 0x01, 0x00, 0x00,

)
uchar code number 16x32_7[]={
/#%——Character:7, HxV=16x32 -——%/

0x00, 0x00, 0xC0, 0xC0, 0xCO, 0xC0, 0xCO, 0xCO0, 0xCO, 0xCO, 0xCO, 0xCO, 0xCO, 0xCO, 0x00, 0x00,
0x00, 0x06, 0x07, 0x07, 0x01, 0x00, 0x00, 0x80, 0xEO, 0xF8, 0x7E, 0xOF, 0x03, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0xFO0, OxFE, 0xFF, 0xFF, 0x03, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x07, 0x07, 0x07, 0x07, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,

)
uchar code number 16x32 8[]={
/*%——Character:8, HxV=16x32 ——%/

0x00, 0x00, 0x00, 0x80, 0xCO, 0xC0, 0x40, 0x40, 0x40, 0x40, 0xCO, 0x80, 0x80, 0x00, 0x00, 0x00,
0x00, 0x1E, 0x3F, 0x7F, 0xF3, 0xE0, 0xC0, 0xC0, 0x80, 0x80, 0xCO, 0x7F, 0x7F, 0x3F, 0x0C, 0x00,
0x00, 0xF8, 0xFE, 0xFE, 0x07, 0x03, 0x01, 0x01, 0x03, 0x03, 0x07, 0xDF, 0xFE, 0xFC, 0x70, 0x00,
0x00, 0x00, 0x01, 0x03, 0x07, 0x06, 0x04, 0x04, 0x04, 0x04, 0x06, 0x03, 0x03, 0x01, 0x00, 0x00,

}
uchar code number 16x32 9[]={
/*—Character:9, HxV=16x32 ——%/

0x00, 0x00, 0x00, 0x80, 0xCO, 0xC0, 0x40, 0x40, 0x40, 0xCO, 0xCO, 0x80, 0x00, 0x00, 0x00, 0x00,
0x00, 0xFE, 0xFF, 0xFF, 0x87, 0x00, 0x00, 0x00, 0x00, 0x00, 0x01, 0xFF, 0xFF, 0xFE, 0xF8, 0x00,
0x00, 0x01, 0x83, 0x83, 0x87, 0x86, 0x04, 0x04, 0x04, 0x06, 0xE3, OxFF, 0xFF, 0x7F, 0x0F, 0x00,
0x00, 0x00, 0x03, 0x07, 0x07, 0x07, 0x04, 0x04, 0x06, 0x07, 0x03, 0x01, 0x00, 0x00, 0x00, 0x00,

}
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uchar code ascii table 8x16[95][16]={

//ASCIT CODE:8x16 DOT MATRIX

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x38, 0xFC, 0xFC, 0x38, 0x00, 0x00, 0x00, 0x00, 0x00, 0x0OD,
0x00, 0x0E, 0x1E, 0x00, 0x00, 0x1E, 0x0E, 0x00, 0x00, 0x00, 0x00, 0x00,
0x20, 0xF8, 0xF8, 0x20, 0xF8, 0xF8, 0x20, 0x00, 0x02, 0x0F, 0x0F, 0x02,
0x38, 0x7C, 0x44, 0x47, 0x47, 0xCC, 0x98, 0x00, 0x06, 0x0C, 0x08, 0x38,
0x30, 0x30, 0x00, 0x80, 0xCO, 0x60, 0x30, 0x00, 0x0C, 0x06, 0x03, 0x01,
0x80, 0xD8, 0x7C, 0xE4, 0xBC, 0xD8, 0x40, 0x00, 0x07, 0xOF, 0x08, 0x08,
0x00, 0x10, 0x1E, 0x0E, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0xF0, 0xF8, 0x0C, 0x04, 0x00, 0x00, 0x00, 0x00, 0x03, 0x07,
0x00, 0x00, 0x04, 0x0C, 0xF8, 0xFO0, 0x00, 0x00, 0x00, 0x00, 0x08, 0x0C,

0x80, 0xA0, 0xE0, 0xC0, 0xCO, 0xEO0, 0xA0, 0x80, 0x00, 0x02, 0x03, 0x01,
0x00, 0x80, 0x80, 0xE0, 0xEO0, 0x80, 0x80, 0x00, 0x00, 0x00, 0x00, 0x03,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x10, Ox1E,
0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x0C,
0x00, 0x00, 0x00, 0x80, 0xC0, 0x60, 0x30, 0x00, 0x0C, 0x06, 0x03, 0x01,
0xF8, 0xF8, 0x0C, 0xC4, 0x0C, 0xF8, 0xF0, 0x00, 0x03, 0x07, 0x0C, 0x08,
0x00, 0x10, 0x18, 0xFC, 0xFC, 0x00, 0x00, 0x00, 0x00, 0x08, 0x08, 0xOF,
0x08, 0x0C, 0x84, 0xC4, 0x64, 0x3C, 0x18, 0x00, O0xOE, 0x0F, 0x09, 0x08,
0x08, 0x0C, 0x44, 0x44, 0x44, 0xFC, 0xB8, 0x00, 0x04, 0x0C, 0x08, 0x08,

0xC0, 0xE0, 0xB0, 0x98, 0xFC, 0xFC, 0x80, 0x00, 0x00, 0x00, 0x00, 0x08,
0x7C, 0x7C, 0x44, 0x44, 0x44, 0xC4, 0x84, 0x00, 0x04, 0x0C, 0x08, 0x08,
0xF0, 0xF8, 0x4C, 0x44, 0x44, 0xC0, 0x80, 0x00, 0x07, 0xOF, 0x08, 0x08,
0x0C, 0x0C, 0x04, 0x84, 0xC4, 0x7C, 0x3C, 0x00, 0x00, 0x00, 0xOF, 0xOF,
0xB8, 0xFC, 0x44, 0x44, 0x44, 0xFC, 0xB8, 0x00, 0x07, 0x0F, 0x08, 0x08,
0x38, 0x7C, 0x44, 0x44, 0x44, 0xFC, 0xF8, 0x00, 0x00, 0x08, 0x08, 0x08,
0x00, 0x00, 0x00, 0x30, 0x30, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x06,
0x00, 0x00, 0x00, 0x30, 0x30, 0x00, 0x00, 0x00, 0x00, 0x00, 0x08, 0xOE,
0x00, 0x80, 0xC0, 0x60, 0x30, 0x18, 0x08, 0x00, 0x00, 0x00, 0x01, 0x03,
0x00, 0x20, 0x20, 0x20, 0x20, 0x20, 0x20, 0x00, 0x00, 0x01, 0x01, 0x01,

0x00, 0x08, 0x18, 0x30, 0x60, 0xC0, 0x80, 0x00, 0x00, 0x08, 0x0C, 0x06,
0x18, 0x1C, 0x04, 0xC4, 0xE4, 0x3C, 0x18, 0x00, 0x00, 0x00, 0x00, 0x0OD,
0xF0, 0xF0, 0x08, 0xC8, 0xC8, 0xF8, 0xF0, 0x00, 0x07, 0x0F, 0x08, 0x0B,
0xE0, 0xF0, 0x98, 0x8C, 0x98, 0xF0, 0xE0, 0x00, 0xOF, 0x0F, 0x00, 0x00,
0x04, 0xFC, 0xFC, 0x44, 0x44, 0xFC, 0xB8, 0x00, 0x08, 0x0F, 0x0F, 0x08,
0xF0, 0xF8, 0x0C, 0x04, 0x04, 0x0C, 0x18, 0x00, 0x03, 0x07, 0x0C, 0x08,
0x04, 0xFC, 0xFC, 0x04, 0x0C, 0xF8, 0xF0, 0x00, 0x08, 0x0F, 0xOF, 0x08,
0x04, 0xFC, 0xFC, 0x44, 0xE4, 0x0C, 0x1C, 0x00, 0x08, 0xOF, 0xOF, 0x08,
0x04, 0xFC, 0xFC, 0x44, 0xE4, 0x0C, 0x1C, 0x00, 0x08, 0xOF, 0xOF, 0x08,
0xF0, 0xF8, 0x0C, 0x84, 0x84, 0x8C, 0x98, 0x00, 0x03, 0x07, 0x0C, 0x08,

0xFC, 0xFC, 0x40, 0x40, 0x40, 0xFC, 0xFC, 0x00, 0xOF, 0xOF, 0x00, 0x00,
0x00, 0x00, 0x04, 0xFC, 0xFC, 0x04, 0x00, 0x00, 0x00, 0x00, 0x08, 0xOF,
0x00, 0x00, 0x00, 0x04, O0xFC, 0xFC, 0x04, 0x00, 0x07, 0xOF, 0x08, 0x08,
0x04, 0xFC, 0xFC, 0xC0, 0xEO0, 0x3C, 0x1C, 0x00, 0x08, 0x0F, 0xOF, 0x00,
0x04, 0xFC, 0xFC, 0x04, 0x00, 0x00, 0x00, 0x00, 0x08, 0xOF, 0xOF, 0x08,
0xFC, 0xFC, 0x38, 0x70, 0x38, 0xFC, 0xFC, 0x00, O0xOF, 0x0OF, 0x00, 0x00,
0xFC, 0xFC, 0x38, 0x70, 0xEO0, 0xFC, 0xFC, 0x00, O0xOF, 0x0F, 0x00, 0x00,
0xF8, 0xFC, 0x04, 0x04, 0x04, 0xFC, 0xF8, 0x00, 0x07, 0x0F, 0x08, 0x08,
0x04, 0xFC, 0xFC, 0x44, 0x44, 0x7C, 0x38, 0x00, 0x08, 0xOF, 0xOF, 0x08,
0xF8, 0xFC, 0x04, 0x04, 0x04, 0xFC, 0xF8, 0x00, 0x07, 0xOF, 0x08, 0x0E,

0x04, 0xFC, 0xFC, 0x44, 0xC4, 0xFC, 0x38, 0x00, 0x08, 0x0F, 0x0F, 0x00,
0x18, 0x3C, 0x64, 0x44, 0xC4, 0x9C, 0x18, 0x00, 0x06, 0xOE, 0x08, 0x08,
0x00, 0x1C, 0x0C, 0xFC, O0xFC, 0x0C, 0x1C, 0x00, 0x00, 0x00, 0x08, 0xOF,
0xFC, 0xFC, 0x00, 0x00, 0x00, 0xFC, 0xFC, 0x00, 0x07, 0xOF, 0x08, 0x08,
0xFC, 0xFC, 0x00, 0x00, 0x00, 0xFC, 0xFC, 0x00, 0x01, 0x03, 0x06, 0x0C,
0xFC, 0xFC, 0x00, 0x00, 0x00, 0xFC, 0xFC, 0x00, 0x07, 0xOF, 0xOE, 0x03,
0x0C, 0x3C, 0xF0, 0xE0, 0xF0, 0x3C, 0x0C, 0x00, 0x0C, 0xOF, 0x03, 0x01,
0x00, 0x0C, 0x7C, 0xC0, 0xCO0, 0x7C, 0x3C, 0x00, 0x00, 0x00, 0x08, 0xOF,
0x1C, 0x0C, 0x84, 0xC4, 0x64, 0x3C, 0x1C, 0x00, O0xOE, 0x0F, 0x09, 0x08,
0x00, 0x00, 0xFC, 0xFC, 0x04, 0x04, 0x00, 0x00, 0x00, 0x00, 0xOF, 0xOF,

0x38, 0x70, 0xE0, 0xCO, 0x80, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x01,
0x00, 0x00, 0x04, 0x04, 0xFC, 0xFC, 0x00, 0x00, 0x00, 0x00, 0x08, 0x08,

0x00, 0x00, 0x00, 0x00, //- =(SPACE) ASCIT CODE: 0X20
0x0D, 0x00, 0x00, 0x00, //=1= ASCIT CODE: 0X21
0x00, 0x00, 0x00, 0x00, //="-

0xO0F, 0xOF, 0x02, 0x00, //~#-

0x38, 0xOF, 0x07, 0x00, //-$-

0x00, 0x0C, 0x0C, 0x00, / /=%

0x07, 0xOF, 0x08, 0x00, //~&

0x00, 0x00, 0x00, 0x00, //- -
0x0C, 0x08, 0x00, 0x00, //-(=

0x07, 0x03, 0x00, 0x00, //-)=
0x01, 0x03, 0x02, 0x00, / /==
0x03, 0x00, 0x00, 0x00, //=+=
0x0E, 0x00, 0x00, 0x00, //= -
0x00, 0x00, 0x00, 0x00, //=—=

0x0C, 0x00, 0x00, 0x00, //=. -
0x00, 0x00, 0x00, 0x00, //=/=

0x0C, 0x07, 0x03, 0x00, //=0-
0x0F, 0x08, 0x08, 0x00, //-1=
0x08, 0x0C, 0x0C, 0x00, //-2-
0x08, 0x0F, 0x07, 0x00, //-3-
0x0F, 0xOF, 0x08, 0x00, //=4=
0x08, 0xOF, 0x07, 0x00, //=5-
0x08, 0x0F, 0x07, 0x00, //-6-
0x00, 0x00, 0x00, 0x00, //=T-
0x08, 0xOF, 0x07, 0x00, //-8-

0x0C, 0x07, 0x03, 0x00, //=9-
0x06, 0x00, 0x00, 0x00, //=:=

0x06, 0x00, 0x00, 0x00, /==
0x06, 0x0C, 0x08, 0x00, /1<~
0x01, 0x01, 0x01, 0x00, //===
0x03, 0x01, 0x00, 0x00, //=>=
0x0D, 0x00, 0x00, 0x00, //=2=
0x0B, 0x0B, 0x01, 0x00, //-@~
0x00, 0xOF, 0xOF, 0x00, //-A=
0x08, 0xOF, 0x07, 0x00, //-B-
0x08, 0x0C, 0x06, 0x00, //-C~
0x0C, 0x07, 0x03, 0x00, //-D-
0x08, 0x0C, 0xOE, 0x00, //-E~
0x00, 0x00, 0x00, 0x00, //-F~
0x08, 0x07, 0xOF, 0x00, //~G~
0x00, 0xOF, 0xOF, 0x00, //-H-
0x0F, 0x08, 0x00, 0x00, //-1-
0x0F, 0x07, 0x00, 0x00, //-J-
0x01, 0xOF, 0xOE, 0x00, //-K=
0x08, 0x0C, 0xOE, 0x00, //-1~
0x00, 0xOF, 0xOF, 0x00, / /M=
0x00, 0xOF, 0xOF, 0x00, //-N-
0x08, 0xOF, 0x07, 0x00, //-0~
0x00, 0x00, 0x00, 0x00, //-P=
0x3C, 0x3F, 0x27, 0x00, //-Q

0x00, 0x0F, 0xO0F, 0x00, //-R=

0x08, 0x0F, 0x07, 0x00, //-8-
0x0F, 0x08, 0x00, 0x00, //-T-
0x08, 0xOF, 0x07, 0x00, //-U-
0x06, 0x03, 0x01, 0x00, //-V=
0x0E, 0xOF, 0x07, 0x00, //-W-
0x03, 0xOF, 0x0C, 0x00, //-X=
0x0F, 0x08, 0x00, 0x00, //Y=

0x08, 0x0C, 0xOE, 0x00, //-2-
0x08, 0x08, 0x00, 0x00, //-l-

0x03, 0x07, 0xOE, 0x00, //=\=
0x0F, 0xOF, 0x00, 0x00, //-1-

ASCIT CODE: 0X2A

ASCIT CODE: 0X30

ASCIT CODE: 0X34

ASCIT CODE: O0X3E

ASCIT CODE: 0X41

ASCIT CODE: 0X48
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0x08, 0x0C, 0x06, 0x03, 0x06, 0x0C, 0x08, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, //="=
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x20, 0x20, 0x20, 0x20, 0x20, 0x20, 0x20, 0x20, //-_=
0x00, 0x00, 0x03, 0x07, 0x04, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, //-"-
0x00, 0xA0, 0xA0, 0xA0, 0xEO0, 0xC0, 0x00, 0x00, 0x07, 0xOF, 0x08, 0x08, 0x07, 0xO0F, 0x08, 0x00, //-a- ASCIT CODE: 0X61
0x04, 0xFC, 0xFC, 0x20, 0x60, 0xC0, 0x80, 0x00, 0x00, 0xOF, 0xOF, 0x08, 0x08, 0x0F, 0x07, 0x00, //=b=
0xC0, 0xE0, 0x20, 0x20, 0x20, 0x60, 0x40, 0x00, 0x07, 0xOF, 0x08, 0x08, 0x08, 0x0C, 0x04, 0x00, //—c—
0x80, 0xC0, 0x60, 0x24, O0xFC, 0xFC, 0x00, 0x00, 0x07, 0xOF, 0x08, 0x08, 0x07, 0xO0F, 0x08, 0x00, //=d-
0xC0, 0xE0, 0xA0, 0xA0, 0xA0, 0xEO0, 0xCO, 0x00, 0x07, 0xOF, 0x08, 0x08, 0x08, 0x0C, 0x04, 0x00, //-e-
0x40, 0xF8, 0xFC, 0x44, 0x0C, 0x18, 0x00, 0x00, 0x08, 0x0F, 0xOF, 0x08, 0x00, 0x00, 0x00, 0x00, //-t-
0xC0, 0xE0, 0x20, 0x20, 0xCO0, 0xEO0, 0x20, 0x00, 0x27, 0x6F, 0x48, 0x48, 0x7F, 0x3F, 0x00, 0x00, //-g~
0x04, 0xFC, 0xFC, 0x40, 0x20, 0xE0, 0xC0, 0x00, 0x08, 0xOF, 0x0F, 0x00, 0x00, 0xOF, 0x0F, 0x00, //=h-
0x00, 0x00, 0x20, 0xEC, 0xEC, 0x00, 0x00, 0x00, 0x00, 0x00, 0x08, 0x0F, 0xOF, 0x08, 0x00, 0x00, //=i-
0x00, 0x00, 0x00, 0x00, 0x20, 0xEC, 0xEC, 0x00, 0x00, 0x30, 0x70, 0x40, 0x40, 0x7F, 0x3F, 0x00, //=j=
0x04, 0xFC, 0xFC, 0x80, 0xC0, 0x60, 0x20, 0x00, 0x08, 0xO0F, 0xOF, 0x01, 0x03, 0x0E, 0x0C, 0x00, //k-
0x00, 0x00, 0x04, 0xFC, 0xFC, 0x00, 0x00, 0x00, 0x00, 0x00, 0x08, 0xOF, 0xOF, 0x08, 0x00, 0x00, //-1-
0xE0, 0xE0, 0x60, 0xCO, 0x60, 0xEQ, 0xCO, 0x00, O0xOF, 0xOF, 0x00, 0x07, 0x00, 0xOF, 0xOF, 0x00, //-m=
0x20, 0xE0, 0xC0, 0x20, 0x20, 0xE0, 0xC0, 0x00, 0x00, 0xOF, 0xOF, 0x00, 0x00, 0xOF, 0xOF, 0x00, //-n-
0xC0, 0xE0, 0x20, 0x20, 0x20, 0xE0, 0xC0, 0x00, 0x07, 0xOF, 0x08, 0x08, 0x08, 0x0F, 0x07, 0x00, //=o0-
0x20, 0xE0, 0xC0, 0x20, 0x20, 0xE0, 0xCO, 0x00, 0x40, 0x7F, 0x7F, 0x48, 0x08, 0x0F, 0x07, 0x00, //=p=
0xC0, 0xE0, 0x20, 0x20, 0xCO0, 0xEO0, 0x20, 0x00, 0x07, 0xOF, 0x08, 0x48, 0x7F, 0x7F, 0x40, 0x00, //=q~
0x20, 0xE0, 0xC0, 0x60, 0x20, 0xE0, 0xCO, 0x00, 0x08, 0xO0F, 0x0F, 0x08, 0x00, 0x00, 0x00, 0x00, //-r=
0x40, 0xE0, 0xA0, 0x20, 0x20, 0x60, 0x40, 0x00, 0x04, 0x0C, 0x09, 0x09, 0x0B, 0x0E, 0x04, 0x00, //=s=
0x20, 0x20, 0xF8, 0xFC, 0x20, 0x20, 0x00, 0x00, 0x00, 0x00, 0x07, 0xOF, 0x08, 0x0C, 0x04, 0x00, //-t=
0xEO0, 0xE0, 0x00, 0x00, 0xEO0, 0xEO0, 0x00, 0x00, 0x07, 0x0F, 0x08, 0x08, 0x07, 0xOF, 0x08, 0x00, //—u-
0x00, 0xEO0, 0xE0, 0x00, 0x00, 0xE0, 0xEO0, 0x00, 0x00, 0x03, 0x07, 0x0C, 0x0C, 0x07, 0x03, 0x00, //=v=
0xE0, 0xE0, 0x00, 0x80, 0x00, 0xE0, 0xEO0, 0x00, 0x07, 0xOF, 0x0C, 0x07, 0x0C, 0xO0F, 0x07, 0x00, //—w=
0x20, 0x60, 0xC0, 0x80, 0xCO, 0x60, 0x20, 0x00, 0x08, 0x0C, 0x07, 0x03, 0x07, 0x0C, 0x08, 0x00, //=x=
0xEO0, 0xE0, 0x00, 0x00, 0x00, 0xE0, 0xEO0, 0x00, 0x47, 0x4F, 0x48, 0x48, 0x68, 0x3F, 0x1F, 0x00, //=y=
0x60, 0x60, 0x20, 0xA0, 0xEO0, 0x60, 0x20, 0x00, 0x0C, 0xOE, 0x0B, 0x09, 0x08, 0x0C, 0x0C, 0x00, //=z= //
0x00, 0x40, 0x40, 0xF8, 0xBC, 0x04, 0x04, 0x00, 0x00, 0x00, 0x00, 0x07, 0xOF, 0x08, 0x08, 0x00, //-{=
0x00, 0x00, 0x00, 0xBC, 0xBC, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0xOF, 0xOF, 0x00, 0x00, 0x00, //=1=
0x00, 0x04, 0x04, 0xBC, 0xF8, 0x40, 0x40, 0x00, 0x00, 0x08, 0x08, 0x0F, 0x07, 0x00, 0x00, 0x00, //-}-
0x08, 0x0C, 0x04, 0x0C, 0x08, 0x0C, 0x04, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, //="= ASCIT CODE: OX7E

uchar code ascii_table 5x8[95][5]={
//ASCIT CODE:5x8 DOT MATRIX
0x00, 0x00, 0x00, 0x00, 0x00, //space
0x00, 0x00, 0x4f, 0x00, 0x00, //!
0x00, 0x07, 0x00, 0x07, 0x00, //”
0x14, 0x7f, 0x14, 0x7f, Ox14, //#
0x24, 0x2a, 0x7f, 0x2a, 0x12, //$
0x23, 0x13, 0x08, 0x64, 0x62, //%
0x36, 0x49, 0x55, 0x22, 0x50, //&
0x00, 0x05, 0x07, 0x00, 0x00, //]
0x00, 0Ox1c, 0x22, 0x41, 0x00, // (
0x00, 0x41, 0x22, 0x1c, 0x00, //)
0x14, 0x08, 0x3e, 0x08, 0x14, //*
0x08, 0x08, 0x3e, 0x08, 0x08, //+
0x00, 0x50, 0x30, 0x00, 0x00, //.
0x08, 0x08, 0x08, 0x08, 0x08, //~
0x00, 0x60, 0x60, 0x00, 0x00, //.
0x20, 0x10, 0x08, 0x04, 0x02, ///
0x3e, 0x51, 0x49, 0x45, 0x3e, //0
0x00, 0x42, 0x7f, 0x40, 0x00, //1
0x42, 0x61, 0x51, 0x49, 0x46, //2
0x21, 0x41, 0x45, 0x4b, 0x31, //3
0x18, 0x14, 0x12, 0x7f, 0x10, //4
0x27, 0x45, 0x45, 0x45, 0x39, //5
0x3c, 0x4a, 0x49, 0x49, 0x30, //6
0x01, 0x71, 0x09, 0x05, 0x03, //7
0x36, 0x49, 0x49, 0x49, 0x36, //8
0x06, 0x49, 0x49, 0x29, Oxle, //9
0x00, 0x36, 0x36, 0x00, 0x00, //:
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0x00, 0x56, 0x36, 0x00, 0x00, //;
0x08, 0x14, 0x22, 0x41, 0x00, //<
0x14, 0x14, 0x14, 0x14, 0x14, //=
0x00, 0x41, 0x22, 0x14, 0x08, //>
0x02, 0x01, 0x51, 0x09, 0x06, //?
0x32, 0x49, 0x79, 0x41, 0x3e, //@
0xT7e, 0x11, 0x11, 0x11, 0x7e, //A
0x7f, 0x49, 0x49, 0x49, 0x36, //B
0x3e, 0x41, 0x41, 0x41, 0x22, //C
0x7f, 0x41, 0x41, 0x22, Oxlc, //D
0x7f, 0x49, 0x49, 0x49, 0x41, //E
0x7f, 0x09, 0x09, 0x09, 0x01, //F
0x3e, 0x41, 0x49, 0x49, 0x7a, //G
0x7f, 0x08, 0x08, 0x08, 0x7f, //H
0x00, 0x41, 0x7f, 0x41, 0x00, //1
0x20, 0x40, 0x41, 0x3f, 0x01, //J
0x7f, 0x08, 0x14, 0x22, 0x41, //K
0x7f, 0x40, 0x40, 0x40, 0x40, //L
0x7f, 0x02, 0x0c, 0x02, 0x7f, //M
0x7f, 0x04, 0x08, 0x10, 0x7f, //N
0x3e, 0x41, 0x41, 0x41, 0x3e, //0
0x7f, 0x09, 0x09, 0x09, 0x06, //P
0x3e, 0x41, 0x51, 0x21, 0x5e, //Q
0x7f, 0x09, 0x19, 0x29, 0x46, //R
0x46, 0x49, 0x49, 0x49, 0x31, //S
0x01, 0x01, 0x7f, 0x01, 0x01, //T
0x3f, 0x40, 0x40, 0x40, 0x3f, //U
0x1f, 0x20, 0x40, 0x20, 0x1f, //V
0x3f, 0x40, 0x38, 0x40, 0x3f, //W
0x63, 0x14, 0x08, 0x14, 0x63, //X
0x07, 0x08, 0x70, 0x08, 0x07, //Y
0x61, 0x51, 0x49, 0x45, 0x43, //7
0x00, Ox7f, 0x41, 0x41, 0x00, //[

0x02, 0x04, 0x08, 0x10, 0x20, /* \ */

0x00, 0x41, 0x41, 0x7f, 0x00, //]
0x04, 0x02, 0x01, 0x02, 0x04, //"
0x40, 0x40, 0x40, 0x40, 0x40, //
0x01, 0x02, 0x04, 0x00, 0x00, //~
0x20, 0x54, 0x54, 0x54, 0x78, //a
0x7f, 0x48, 0x48, 0x48, 0x30, //b
0x38, 0x44, 0x44, 0x44, 0x44, //c
0x30, 0x48, 0x48, 0x48, 0x7f, //d
0x38, 0x54, 0x54, 0x54, 0x58, //e
0x00, 0x08, 0x7e, 0x09, 0x02, //f
0x48, 0x54, 0x54, 0x54, 0x3c, //g
0x7f, 0x08, 0x08, 0x08, 0x70, //h
0x00, 0x00, 0x7a, 0x00, 0x00, //i
0x20, 0x40, 0x40, 0x3d, 0x00, // j
0x7f, 0x20, 0x28, 0x44, 0x00, //k
0x00, 0x41, 0x7f, 0x40, 0x00, //1
0x7c, 0x04, 0x38, 0x04, 0x7c, //m
0x7c, 0x08, 0x04, 0x04, 0x78, //n
0x38, 0x44, 0x44, 0x44, 0x38, //o
0x7c, 0x14, 0x14, 0x14, 0x08, //p
0x08, 0x14, 0x14, 0x14, 0x7c, //q
0x7c, 0x08, 0x04, 0x04, 0x08, //r
0x48, 0x54, 0x54, 0x54, 0x24, //s
0x04, 0x04, 0x3f, 0x44, 0x24, //t
0x3c, 0x40, 0x40, 0x40, 0x3c, //u
0x1c, 0x20, 0x40, 0x20, Oxlc, //v
0x3c, 0x40, 0x30, 0x40, 0x3c, //w
0x44, 0x28, 0x10, 0x28, 0x44, //x
0x04, 0x48, 0x30, 0x08, 0x04, //y
0x44, 0x64, 0x54, Ox4c, 0x44, //z
0x08, 0x36, 0x41, 0x41, 0x00, //{
0x00, 0x00, 0x77, 0x00, 0x00, //|
0x00, 0x41, 0x41, 0x36, 0x08, //}
0x04, 0x02, 0x02, 0x02, 0x01, //~
)

uchar code BMP12864 PANDA[]={
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//PANDA_128x64. bmp

//128X64DOT MARTRIX

0xFF, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01,
0x01, 0x01, 0x81, 0xC1, 0xEL, 0xF1, 0xF9, 0xF9, 0xF9, 0xFD, 0xFD, 0xFD, 0xFD, 0xF9, 0xF9, 0xF1,
0xF1, 0xE1, 0xC1, 0xC1, 0x41, 0x41, 0x41, 0x41, 0x41, 0x41, 0x41, 0x41, 0x41, 0xC1, 0x81, 0x81,
0x81, 0xC1, 0xE1, 0xF1, 0xF9, 0xF9, 0xFD, 0xFD, 0xFD, 0xFD, OxFD, 0xFD, 0xF9, 0xF9, 0xF1, 0xE1,
0xC1, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01,
0x01, 0x01, 0x01, 0xC1, 0xEL, OxEL, 0xF1, 0xF1, 0xF9, 0xF9, 0xF9, 0xF9, 0xF9, 0xF9, 0xF1, 0xF1,
0xE1, 0xC1, 0x81, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01,
0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, OxFF,
0xFF, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
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