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sSymbol Signal Description Condition Min. Max. Units
taszo cD Address setup time 0 — ns
fanen Address hold time 0
toven System cycle time - ns
16-bitbus  (read) 170
(write) 130
8-bit bus (read) 100
(write) LC[7:6]=10b 80
LC[7:6]=01b 20
trwra WR1 Pulse width 16-bit {read) 85 — ns
8-bit o0
tewrwe WRO Fulse width 16-bit (wrile) 65 - ns
8-bit LC[7:6]=10b 40
LC[7:6]=01b 45
tepwae WRO, WR1 High pulse width - ns
16-bit bus  {read) a5
{write) 63
8-hit bus {read) 50
{write) LC[7-8]=10b 40
LC[7:6]=01b 45
tnsen DO--D135 Data setup time 30 - ns
toHsn Data hold time 0
tacces Read access time C, = 100pF - &0 ns
tooas Qutput disable time 15 20
Tossaz CSTESD 1 chip select setup time 5 n3
tosHan 3
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5. FEilastE 2 LIt 4l

COMMAND TABLE
The following is a list of host commands supported by UC1698u

CiD: O Control, 1: Data
R 0 Write Cycle, 1. Read Cycle
# Useful Data bits — Don't Care
Command CID|WRI DI [ D6 | D5 D4 D3| D2]D1]D0 Action Defauilt
1 [Write Data Byte 1 [ EREREREERAERERERE Write 1 byte N/A
2 |Read Data Byte 1 1 # | # | # | # | #F | #F | # | # Read 1 byte MEA
GE | MX | MY | WA | DE | WS | MD | MS | Get {Status, Ver,
3 |Get Status & PM 0 1 | Ver PMO[6:0] PMO, Product Code, |  N/A
Product Code (8h) [ PID[1:0] [ MID[1:0] PID, MID}
4 Set Calumn Address LSB | D 0 0 0 0 0 # # # # Set CA[3:0 0
Set Column Address MSE | D 1] 0 0 0 1 0 # # # Set CAlG:4 0
5 15et Temp. Compensation | 0 0 0 0 1 0 0 1 # | # Set TC[1:0] 0
£ 1Set Power Control 0 0 0 0 1 0 1 0 # # Set PCI1:0] 10k
7 Set Adv. Program Control] 0 0 0 0 1 1 0 0 0 R Set APC[R][7:01, NUA
(double-byte command) 0 ] # # | # # # # | # | & R=0crt ’
g | et Scroll Line LSB 0 o 0 1 1] 0| # | # | # | # Set SL[3:0] 0
Set Scroll Line MSB 0 ] 0 1 0 1 # | # | # | # Set SL[7:4] 0
g Set Row Address LSB 0 [t i 1 1 0 # # | # | # Set RAZ:0 0
Set Row Address MSE 0 1] K 1 1 1 # # | # | ¥ Set RATT4 0
10 15et Vs Potentiometer 0 0 1 0 0 0 0 0 0 1 . \
Oidoublebytecommand) | 0 | o | 2 | # | # | # | & | 2| # | # Set PM[7:0] 40H
11]5Set Partial Display Control | 0 0 1 0 i 0 0 1 0 # Set LC[H] 0
12]Set RAM Address Control | O 0 1 0 0 ] 1 # | # | # Set AC[2:0] 001b
13| Set Fixed Lines Lol Al S a2 ]22]|2] serrrs 0
14]Set Line Rate 0 ] 1 0 1 ] 0| o # | # Set LC[4:3] 10b
15]Set All-Pixel-ON 1] ] 1 D 1 1] 1] 1 0| # Set DC[1] 0
16] 32t Inverse Display ] 0 1 0 1 0 0 1 1 # Set DCJ0] 0
17 | Set Display Enable ] 0 1 0 1 0 1 # | # | # Sat DC[4:2] 110b
18] Set LCD Mapping Contral | O 1] 1 1 1] 1] 0| # | # | # Set LC[2:0] 0
19]Set N-Line Inversion o ol PP O S 2] setnvie 1DH
20| Set Color Pattern ] 4] 1 1 0 1 0|0 0| # Set LC[H] 0 (BGR)
21 Set Color Mode ] 4] 1 1 ] 1 0 1 # | # Set LC[7-6] 10b
221 5et COM Scan Function 0 0 1 1 i 1 1 # | 7 | # Set CSF[2:0] 000b
23| System Reset 0 ] 1 1 1 ] ] ] 1 o Systemn Reset M/A
241NOP 0 0 1 1 1 1] 0 0 1 1 Mo operation MA
o5 Set Test Control i 0 1 1 1 0 0 1 1T For testing only. A
{double-byte cormmand) 0 0| # # | # # | # # | # | # Do not use. o
26| Set LCD Bias Ratio ] 4] 1 1 1 4] 1 0l # | # Set BR[1:0] T1b: 12
27| Set COM End g g j ; J‘f ; E E g ;. Set CEN[E-0] 159
28|setPaiaiDispaystae [0 | o | Pl & 5| 2|2 %] 4| 8| setosten 0
29|setpartaiDisplayend | 8 | S| P [ A | 2| £ | 2| 8| 4| 4| setoENsD 159
10 Set Window Program b 0 1 1 1 1 0 1 0 o Set 0
Starting Column Address 0 0 - # | # # # # | 7 | # WPCO
31 Set Window Program 0 O 1 1 1 1 0 1 0 1 Shared Set 0
Starting Row Address 0 0 # # | # # # # | # | # s WPPD
- _ with MTP
32 Set Window Program 0 0 1 1 1 1 0 I 1 O 1 commands __Set 127
Ending Column Address 0 0 - # | # # # # | # | ¥ WPC1
13 Set Window Program o o 1 1 1 1 0 1 1 1 Set 159
Ending Row Address 0 ] # # # # # # # # WPP1
24 ) Window Program Mode [t 0 1 1 1 1 1 0 0 # Set AC[D) 0 Inside
36[setmrp Operationcontralf 5 | 3 [ T [P | T AL LB 2| 2] setmrecn 10H
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Commant D WR| D7 | D6 | D5 | D4 |03 | DZ ] D1 ] 00 Action Default
0l o0l 110111 ]0]0]1 .
36| Set MTP Write Mask o | o | - | & | & | & | & | &/|%2|&# Sﬁé{gmﬂ[%m 0
o lo |- -1|-1]-1]1-1]-/|#]s# )
37| Set Viyrp, Potentiometer g g 1{1 l JF- ,1- g J.?; E g FIESTEPt1 N/A
38 Set Viyrp: Potentiometer g S ; ; ; l E Jl; g ; Sﬁ,{ﬁgoﬁth r--ESTEF'tZ A&
T oclol 1111 ]o] 1] 1] o] Pegam | set .
391 Set MTP Write Timer 0 0 # 4 # # # # # # | commands | paTP3 A,
40| St MTP Read Timer I PN I P I - R B r,f}ept | A

NOTE:
+ Al other bit patterns other than commands listed above may result in undefined behavior.

» The interpretation of commands {36)~(40) depends on the setting of register MTPC[3].

o Commands (37)~({40) are shared with commands (20}~{33). These two sets of commands share
exactly the same code and control registers. When MTPC[3]=0, they are interpreted as Window
Program commands and registers. When MTPC[3]=1, they funclion as MTP Control commands
and registers.

« After MTP ERASE or PROGRAM operation, before resuming normal operation, please always
a) Remove TST4 power source,
by Do a full Vpp ON-OFF-ON cycle.

« Under 16-bit bus mode and CD=0, D[15:8] is ignored and only D[7:0] is used. As a result, the bus cycles
for commands under 16-bit bus and 8-bit bus are the same, and double-byte commands still need two
bus cycles under 16-bit bus mode.

Example:
8-bit bus mode:
Set PL[1:0] = 2'b11 D[7:01 = 0070 1011]
Set PM[7:0] = 8h8b : 1% D[7.0] =[1000 0001]
2™ D[7:0] = [1000 1011
16-bif bus mode:
Set PL[1:0] = 2’b11:  D[15:0]=[0000 0000 0010 1011]

Set PM[7:0] = 8'h8b: 1 D[15:0] = |[0000 0000 1000 0001
2™ D[15:0] = D000 0000 1000 1011

http://www.tsingtek.com - 11 -



TH I HE AR PR A ] A B HGO1601601V1-F-LWH-LSV

CoMMAND DESCRIPTION

(1) WRITE DATA TO DISPLAY MEMORY

Action ciojwrjp7 |pe]D5]p4|D3|D2]D1]D0
Write data 1 ] 8-bit data written to SRAM
LIC1698u will convert input RAM data to 16-bit of RGB data. Please refer to command 5=t Color Mods

for detail of data-write sequence.

{2) REeaD DaTa FrROmM DISPLAY MEMORY

Action ciojwirlp7 |pe]ps|p4|pa]pz]pi]po
Read data 1 1 8-bit data read from SRANM

Each RGB triplet is stored as 16-bit in the display RAM. Each 16-bit of RGB data takes 1 {/ 2) RAM read
cycles for 16 (/ 8) —bit bus mode, respectively. The read out RGB data is after-extension for 64K color mode.

R4 |R3|R2|RI|Ro| 5| | c1]co|Be|Ba|B2]|81]8m0
1% 8-bit Read 2™ 8-bit Read

Write/Read Data Byte (commands (1) and {2)) operation uses internal Row Address register (RA) and
Column Address register (CA). RA and CA can be programmed by issuing commands S=t Row Rddress
and Set Cclumn Address Ifwrap-around (WA, AC[0]) is OFF (0}, CA will stop incrementing after
reaching the CA boundary, and system programmers need to set the values of RA and CA explicitly. If WA
is ON (1), when CA reaches end of column address, CA will be reset to 0 and RA will be increased or
decreased, depending on the setting of Row Increment Direction (RID, AC[2]). When RA reaches the
boundary of RAM (i.e. RA =0 or 127), RA will be wrapped around to the other end of RAM and continue.

(3) GET STATUS & PM

Action ciojwir|p7]ps|ps]|psafpa]p2]p1]Do
o | 1 |cE|Mx My |wa|DE Jws|MD |Ms
Get Status 0 1 Dver PMO[6:0]
o | 1 Product Code | PID[1:0] | MID[1:0]

Status1 definitions:
GE : Green Enhancing enable flag. Green Enhance Mode is disabled when GE = 1.
X - Status of register LC[1], mirror X
MY ©  Status of register LC[2], mirror Y.
WA - Status of register AC[0]. Automatic column/row wrap around.
0E :  Display enable flag. DE=1 when display is enabled
WSs: MTP Operation succeeded
MO - MTP Option (1 for MTP version, 0 for non-MTF version)
S . MTP action status

Status2 definitions:
Ver © |C Version Code. D or 1.
FPMO[G.0] - PM offset value.

Status3 definitions:
Froduct Code - 1000b (8h)
PID[1:0] : Provide access to ID pins connection status.
R4ID{1:0] - LCM manufacturer's configuration.

If multiple G=t Status commands are issued consecutively within one single CD 1=0=1 transaction, the
set Status command will return {Status1, Status2, Status3, Status1, Status2, Status3, Status1.}
alternately.

http://www.tsingtek.com -12-
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(4) SET CoLumN ADDRESS

Action CDWR]D7 |De D5 D4 D3 D2}D1])D0
Set Column Address LSB CA[3:0] 0 0 0 0 0 0 JCA3JCAZJCAT|CAD

Set Column Address M5B CA[7:4] U 0 0 0 1 0 JCABJCAS|CA4

Set SRAM column address for read/write access. CA is counted in RGB triplets, not individual SEG
electrode.

CA value range: 0~127

(5) SET TEMPERATURE COMPENSATION

Action CDIWRIDYIDED5| D4 DID2ID1DO
Set Temperature Comp. TC[1:0] ololololi]o]ol] 1 |rcifrco
Set Vaes temperature compensation coefficient (%-per-degree-C)

Temperature compensation curve definition: i
00b = -0.00%/°C 01b = -0.05%/C 10b = -0.15%/°C 11b = -0.25%/°C

(8) SETPOWER CONTROL

Action CDIWRJD7T |De D5 | D4 D3| D2}D1 D0
Set Panel Loading PC[1:0] 0 0 0 0 1 0 1 0 JFCI1IPCO
Set PC[0] according to the capacitance loading of LCD panel.
Panel loading definition: 0b : LCD < 13nF 1b 2 13nF < LCD = 22nF

Set PC[1] to program the build-in charge pump stages. Before changing PC[1] value, always ensure the IC
is in a RESET state. Avoid changing PC[1] when the dispiay is enabled.

Pump control definition: 0b = External Vico 1b = Internal Vico (x10)

(7) SET ADVANCED PROGRAM CONTROL

Action ciojwirljp7 |pe]ps|p4afp3]|pz]p1]po
Set APC[R][7:0] oJofJoJo]J1]1Jo]Jofo]Rr
(Double-byte command) ool APC register parameter

For UltraChip only. Please do NOT use.
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(8) SET ScrOLL LINE

Action CDIWRJD7 |DeEJD5D4D3|D2D1 DO
Set Scroll Line LSB SL[3:0] op]0 0 1 0 0 JSL3|SL2)SL1)SLO
Set Scroll Line MSB SL[7:4] 010 0 1 0 1 |SL7)SLERSLI)SL4

Set the scroll line number.

scroll line setting will scroll the displayed image up by 5L rows. The valid value for SL is between
0 (no scrolling) and 159-2x(FLT+FLB) (full scrolling). FLT and FLEB are the register values programmed by
the 5=t Fixed Lin=s command.

Fixed Area imw: 0 Fixed Area mw: 0
i (XFLTROWSIY o\ oxFLT1 (CXELEIOWS) . o oxFLT-1
image row 0 row 2xFLT Image row N row 2xFLT
X sScroll Area X X Scroll Area :
image row N-1 : :
image row N Image row 159-2xFLT
: Image row 0
Image row 159-2xFLT row 159 Image row N-1 row 159
SL=0 SL=N

() SET ROow ADDRESS

Action [cojwrlp7|pe]ps|palfps|p2]pi]Do]
SetRow Address LSBRA[Z0] J o] oo | 1] 1] o ras|razlrat|rac]

SetRow Address MSBRA[74] Jo oo | 1] 1] 1 |ra7|ras|ras|ras]
Set SRAM row address for read/write access.

Possible value = 0~159

{10) SET Veies POTENTIOMETER

Action [cojwr]p7|pe|pslpa]oa]p2]|p1]Do
Set Vgae Potentiometer. PM[7:00 o] o1 ]oJo]Joloflo]ol:1
{Double-byte command) I 0 | o Jem7lemsleras|emalrrazlemz]ertfemo

Program Vgas Potentiometer (PM[7:0]). See section LCD Voitage Setting for more detail.

Effective range: 0 ~ 255

http://www.tsingtek.com -14 -
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(11) SET ParTiAL DisPLAY CONTROL

Action CD|WR]JD7T |DejD5|D4ajD3}D2]D1]|D0
Set Partial Display Enable LC[8] D10 1 0 ocjojo 1 0 JLCSH
This command is used fo enable partial display function.

LC[8] : Ob: Disable Partial Display, Mux-Rate = CEN+1 {DST, DEN not used.)
1b: Enable Partial Display, Mux-Rate = DEN-DST+1+ LC[OJx(FLT+FLB)x2

(12) SET RAM ADDRESS CONTROL

Action CIDIWRJD7 |DEjD5| D4 D3} D2]D1)D0
Set AC [2:0] 010 1 ocjJojo 1 JACZJACT]ACD

Program registers AC[2:0] for RAM address control.

AC[O1: WA, Automatic column/row wrap around.
0: CA or RA (depends on AC[1]= 0 or 1) will stop incrementing after reaching boundary
1: CA or RA (depends on AC[1]= 0 or 1) will restart, and RA or CA will increment by one step.

AC[1]. Auto-Increment order
0 : column (CA) increment (+1) first until CA reaches CA boundary, then RA will increment by {(+/-1).
1 row (RA) increment (+/-1) first until RA reach RA boundary, then CA will increment by (+1).

AC[2]: RID, row address (RA) auto increment direction { 0/1 =+~ 1)
When Wa=1 and CA reaches CA boundary, RID controls whether row address will be adjusted by
+1 or-1.

AC[2:0] controls the auto-increment behavior of CA and RA. For Window Program mode (AC[3]=0N), see
section Command Description (32} ~ (35) for more details. If WPC[1:0] and WPP[1:0] values are the default
values, the behavior of CA, RA auto-increment will be the same, no matter what the setting of AC[3] is.
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{13) SET FIXED LINES

Action CDIWRpDT |DeD53 D4} D3 D2D1] D0

Set Fixed Lines {FLT,FLB} ojao 1 0 0 1 c|o 0 0
{Double-byte command) olo FLT[3:0] FLB[3:0]
The fixed line function is used to implement the partial scroll function by dividing the screen into scroll and
fixed area. The 3=t Fixsd Lin=s command will define the fixed area, which will not be affected by the SL

scroll function. The fixed area covers the top 2xFLT and bottom 2xFLEB rows for mirror Y (MY) is O, or covers
the top 2xFLB and bottom 2xFLT rows for MY=1. One example of the visual effect on LCD is illustrated in

the figure below.

Fixed Area 1 Fiwed Area 1

(2XFLT) (2xFLB)

Scroll Area Scroll Area

Fixed Area v FixedArea ¥

(2xFLB) 180 (2%FLT) 160
MY =0 MY =1

When partial display mode is activated, the display of these 2x(FLT+FLB) lines is also controlled by LC[0].
Before turming on LC[0], ensure:

MyY=0 DST = FLTx2 MY=1 DST = FLBx2
DEN = (CEN-FLBx2). DEN = {CEN-FLTx2)

(14) SET LINE RATE

Action CDIWR]D7JDejD5|DajDajD2}D1]| D0

SetLine Rate LC [4:3] o] a 1 0 1 0] 0] 0 JLC4JLCS

Program LC [4:3] for line rate setting {(Frame-Rate = Line-Rate / Mux-Rate). The line rate is automatically
scaled down by 2/3, 1/2, 1/3 and 1/4 at Mux-Rate = 108, 80, 36, and 40.

The following are line rates at Mux Rate = 109 ~ 160.

00b: 25.2 Klps 01b: 30.5 Kips 10b: 37.0 Klps 11b: 44.8 Kips
In OnfOff Mode
00b: 8.5 Klps 01b: 10.4 Kips 10b: 12.6 Klps 11b: 15.2 Kips

(Kips: Kilo-Line-per-second)

(15) SET ALL PIXEL ON

Action CDIWR]D7|DejD5|D4a]D3}jD2D1]|D0

Set All Pixel ON DC [1] 0 0 1 0 1 0 0 1 0 JDC1
Set DC[1] to force all SEG drivers to output ON signals. This function has no effect on the existing data
stored in display RAM.

(16) SET INVERSE DISPLAY

Action CDIWR]D7|DejD5|D4a]D3}jD2D1]|D0

Set Inverse Display DC [0] olofl1]Jofl1]ofo]1]1 Joco

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.
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(17) SET DISPLAY ENABLE

Action

ciD

WIR D7 | D | D5

D4

D3

D2

D1

Do

Set Display Enable DC [4:2]

0

0 1 0 1

DC4

OC3

DC2

This command is for programming register DC[4:2].

When DC[Z2] is set to 0, the IC will put itself into Sleep mode. All drivers, voltage generation circuit and fiming
circuit will be hafted to conserve power. When DC[2] is set to 1, UC1658u will first exit from Sleep mode,
restore the power and then turn on COM drivers and SEG drivers. There is no other explicit user action or
timing sequence required to enter or exit the Sleep mode.

DC[3] controls the gray shade modulation modes. UC1698u has two gray shade modulation modes: an
On/Off mode and a 32-shade mode. The modulation curves are shown below. Horizonfal axes are the gray
shade data. The vertical axes are the ON-OFF ratio.

N
45 T b e b
ol 0 0 L F
| | |
. e
Dn".{:)ﬁ 30 -————|———|————|———1————| ——1|-———:———
Ratio ] L | : JI_ :
BEe b e E
2':' Tl _l___T___:___':'___:___
st 0 o
o I I I
., L
1 ] [} [} [} 1 ]
5+ s e e e e P
| | | | | | |
0 —
0 4 ] 12 16 20 24 28
Gray-shade data
0Cl4] Green Enhance Mode. Refer to command 3=t Coleor Mods for more information.

Ob: Green Enhancing Mode enabled

NOTE:

1b: Green Enhancing Mode disabled

1. For red and blue colors, when PWRM is off, the shades mapped to data 1 and 30 (shown as red points
above) are achieved by special dithering. When PWM is on, these shades are produced by PWHM.

2. Green shades are created by combining FRC (default: Off) and special dithering. When PWM is off, six
of the shades {1, 2, 3, 59, 60, and 61) are created by special dithering while they are created by PWM
when PWH is on. Data 62 and 63 are mapped to the same shade.

3. When the internal DC-DC converter starts to operate and pump out current to ¥V gp, there will be an in-
rush pulse current between Yooz and Vssz initially. To avoid this current pulse from causing potential
harmful noise, do NOT issue any command or write any data to UC1698u for 5~10mS after setting DC[2]

to 1.

http://www.tsingtek.com
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(18) SET LCD MaPPING CONTROL
Action CIDIW/R]DF | D6} D5} D4 | D3| D2} D1} DO
Set LCD Mapping Control LC [2:0] 0 ] 1 1 0 0 0 | My |nMxLCO
This command is used for programming LC[2:0] to control COM {row) mirror (MY}, SEG (column) mirror
{MIX).

LC[2] confrols Mirror Y (MY} MY is implemented by reversing the mapping order between RAM and COM
electrodes. The data stored in RAM is not affected by the MY action. MY will have immediate effect on
the dispiay image.

LC[1] controls Mirror X (MX): MX is implemented by selecting the CA or 127-CA as write/read {from host
interface) display RAM column address so this function will only take effect after rewriting the RAM
data.

LC[0] controls whether soft icon sections (2xFLT, 2xFLB} are displayed during partial display mode.

{19) SET N-LINE INVERSION

Action CDIWRJD7T D& D51 D4 D3 D2} D1 DO
Set N-line inversion NIV]3:0] 0 0 1 1 0 0 1 0 0 0
(Double-byte command) 0 0 - - = INPVARNN PN 2NN T NNVD
M-Line Inversion:
MNIV[2:0]. 000B: 11 lines 001k 19 lines 0106: 21 lines 01180 25 lines
100b: 29 lines 101b: 31 lines 110b: 37 lines 1110: 43 lines
MNIV]3]: Ob: non-X0OR 1b: XOR
MNPV4]: Ob: Disable NIV 1b: Enable NIV
31 31 3 {26 31
NIV[3]=0 I T
...... TR T
...... 3 L kil 31
NIV[3]=1 L ] - |
K} 26 31
- Frame 1 > Frame 2 >

{20) SET CoOLOR PATTERN
Action CIDIWIRpD7 |De | D5 D4 D3| D2 D1]D0

Set Color Pattern LC [5] 0 0 1 1 0 1 0 0 0 JLCS
UIC1698u supports on-chip swapping of R<B data mapping to the SEG drivers.

LC[5] SEG1 | SEG2 | SEGS | SEG4 | SEGS | SEGE | ... | SEG382 | SEG383 | SEG384
g B G R B G R B G R
1 R G B R G B R G B
The definition of R/G/B input data is determined by LC[7:6], as described in 5=t Color Mods below.

http://www.tsingtek.com - 18-
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(21) SET CoLOR MODE

Action CIDIW/RpD7T |De | D51 D4 D3| D2 D1}D0
Set Color Mode LC [7:6] o] o 1 1 |1 0 1 JLCT|LCE
Program color mode and RGE input patiern. Color mode (LC[7:6]) definition:

Note: For serial bus modes, please refer to 8-bit tables belfow.

Green Enhance Mode disabled (DC[4]=1):

LC[7:6] =01b ({ RRRR-GGGG-BBEB, 4K-color }
12 bits of input RGE data are stored to 16 RAM bits. No dither is performed. Every 3 bytes of input data
will be merged into 2 sets of RGB data.

Data Write Sequence (8-bit) D{7:0f

1% Write Data Cycle R3|R2|R1|RO[G3|G2|GT|G0

2™ Write Data Cycle B3 |B2|B1|BO|R3|R2|R1|RO

3" write Data Cycle G3|G2|G1|G0|B3|B2|B1|BO

Data Write Sequence (16-bit) D[15:0]

1% write Data Cycle 0|00 |0 |R3I[RZ|RT|RO|G3|G2|G1|(GD|B3|B2(B1|BO

2™ Write Data Cycle 0|0|0|0|R3|R2|RT1|RO|G3|(G2|G1|GD|B3|B2|B1|BO
LC[7:6] =10b { RRRRR-GGGGGG-BBBEE, 64K-color )

16 bits of input data are stored o 16 RAM bits directiy.

Data Write Sequence (8-bit) D[7:0]

1% Write Data Cycle R4 |R3|R2|R1|RD|GH|G4|G3

2™ Write Data Cycle G2 |G1|G0|B4|B3|B2|B1|B0

Data Write Sequence (16-bit) D[15:0]

1 Write Data Cycle R4|R3|R2 |R1|R0|G5|c4 [G3|G2| G1|Go|B4 [B3|B2|B1|BO

Green Enhance Mode enabled (DC[4]=0):

LC[7:6] = 01b { RRRR-GGGGG-BBB, 4K-color )

12 bits of input data are extended and stored fo 16 RAM bits. Every 3 bytes of input data will be merged
into 2 sets of RGB data.

Data Write Sequence (8-bit) D[7:0]

1% Write Data Cycle R3|R2|R1|R0|G4 |G3|G2|G1

2" Write Data Cycle G0|B2|B1|BO|R3|R2|R1|RO

3™ write Data Cycle G4 |G3|G2|G1|G0|B2|B1|BO

Data Write Sequence (16-bit) D15:0]

1% Write Data Cycle 0| 0|0)|0|R3I|R2|RT|RO|G4|G3|G2|G1|G0|B2|B1|BO
2" Write Data Cycle 0|0|0|0|RI|RZ|RT|RO|G4|G3|G2|G1|G0O|B2|B1|BO

LC{7:8] = 10b ( RRRRR-GGGGGG-BEBBE, 64K-color )

The behaviors of 8-bit input mode and 16-bit input mode do not change with DC[4] setting. Refer to
previous section for more information on these two input modes.
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(22) SET COM Scan FUNCTION

Action CDIWRpD7T |De] D5 D4 D3y D2|D1] DO
Set COM Scan Function CSF[2:0] 0 o 1 1 0 1 1 |csFz]csFi)CsFo

COM scan function
CSF[0]: Interlace Scan Function
Ob: LEM sequence: AEBCD-AEBCD
1h: LRM seguence: AEBCD-EBCDA
CSF[1]: FRC Function
Ob: FRC Disable
1h: FRC Enable
C5F[2]: Shade-1, Shade-30 option
0 : Dither directly on input data{SRAM Change)
1 PWhi on SEG output stage

(23) SysTEM RESET

Action C/DIW/RJD7T |De D51 D4 D3| D2 D1 DI}I

System Reset 0 ] 1 1 1 0 ] 0 1 0 I

This command will activate the system reset. Control register values will be reset to their default values.
Data stored in RAM will not be affected.

(24) NOP

Action CIDIWR]D7 |DeE]D5 D4 D3| D2 D1 DI}I

Mo Operation ] 0 1 1 1 0 0 0 1 1 I
This command is used for “no operation”.

(25) SET TEST CONTROL

Action CDIWRRDT |De D5 D4 D3 gD2] D1 I Do
SetTT 0 0 1 1 1 0 0 1 TT
(Double-byte command) ojo Testing parameter

This command is used for UltraChip production testing. Do NOT use.

(26) SET LCD Bias RATIO

Action CDIWIRpD7 |De D5 D4jDa| D2 D100
Set Bias Rafic BR [1:0] 0 ] 1 1 1 0 1 0 JBER1|BRD
Bias ratio definition:
00b =5 01 =10 100 =11 1tbh =12

{27) SET COM EnD

Action CDIWRIDT |DeD5D4D3 D2 D1 D0
Set CEN 0 0 1 1 1 1 0 0 0 1
(Double-byte command) ojol]- CEN register parameter

This command programs the ending COM electrode. CEN defines the number of used COM electrodes, and
it should correspeond to the number of pixel-rows in the LCD. When the LCD has less than 160 pixel rows,
the LCM designer should set CENM to N-] (where N is the number of pixel rows) and use COM1 through
COM-N as COM driver electrodes.
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{28} SET PARTIAL DISPLAY START

Action CDWRID7F JDE D5 | D4 D3 D2D1 | DO
Set DST 0 0 1 1 1 1 1] 0 1 0
{Double-byte command) olo] - DST register parameter

This command programs the starting COM electrode, which has been assigned a full scanning period and
will output an active COM scanning pulse.

{29) SET PARTIAL DISPLAY END

Action C/IDIW/R]D7 |De|jD5|D4jD3|D2}D1]|D0
Set DEN ojJjofjt1J11]1 1Toj]o]1 1
{Double-byte command) o|lo - DEM register parameter

This command programs the ending COM electrode, which has been assigned a full scanning period and
will output an active COM scanning pulse.

CEN, DST, and DEN are 0-based index of COM electrodes. They control only the COM electrode activity,
and do not affect the mapping of display RAM to each COM electrodes. The image displayed by each pixel
row is therefore not affected by the setting of these three registers.

VWhen LC[8]=10b, the Mux-Rate is narrowed down to DST-DEN+1+(FLT+FLBXLC[0]x2. When MUX rate is
reduced, reduce the fine rate accordingly to reduce power. Changing MUX rate also require BR and Vi gp to
be reduced.

For minimum power consumption, set LC[8]=1b, set (DST, DEN, FLT, FLB, CEN) to minimize MUX rate, use
slowest line rate which satisfies the flicker requirement, use On/Off mode. set PC[0]=0b, disable N-Line
Inversion, and use lowest BR, lowest V ¢p which satisfies the contrast requirement. When Mux-Rate is
under 40, it is recommended to set BR=>5 for optimum power saving.

In either case, DST/DEN defines a small subsection of the display which will remain active while shutting
down all the rest of the display to conserve energy.

0
DsT
Display Area
DEN Pulse Disable:
CEN _ Pulse Enable:
.\\\\Q\
Not Scanned: [
159
{Scan Method) iDisplay Resulf)
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(30) SET WinDOoW PROGRAM STARTING COLUMN ADDRESS

Action {cojwr] b7 [pe|ps|pa]p3|p2]D1]D0]
Set WPCO loJoJ 111 J1]ofl1]o]ol]
(Double-byte command) fo]o] - WPGCO[6:0] register parameter |

This command is to program the starting column address of RAM program window.

(31) SET WinDOW PROGRAM STARTING ROW ADDRESS

Action jcojwr]p7|oe|ps|oafpa]oz]bp1]oo]
Set WPPO foJoJ 111 ]1Jo]1]fo] 1]
(Double-byte command) [o]o WPPO[7:0] register parameter |

This command is to program the starting row address of RAM program window.

(22) SET WinDow PROGRAM ENDING COLUMN ADDRESS

Action jcojwr]jp7|[pe]bs|pafps|pz2]p1]po]
Set WPC1 IENIENERER ERER KR EE ER D
(Double-byte command) [o]Jo] - WPC1[6:0] register parameter |

This command is to program the ending column address of RAM program window.

{33) SET WiNDOW PROGRAM ENDING ROW ADDRESS

Action jcojwr]p7|pe]ps|pafpa|p2]p1]po]
Set WPP1 loJofJ1 11 ]1fof1]1]1]
(Double-byte command) fo]o WPP1[7-0] register parameter |

This command is to program the ending row address of RAM program window.

http://www.tsingtek.com
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(24) SET Winoow PrRoGRAM MoDE

Action CDIW/RJD7 |DE D5 D4 D3 D2)D1| D0
Set Window Program Enable AC[3] 0 0 1 1 1 1 1 0 0 |ACS

This command controls the Window Program function.

AC[3]=0: Inside Mode

When Window Programming is under “Inside” mode |, the CA and RA increment and wrap-around will
be performed automatically around the boundaries as defined by registers WPCO0, WPC1, WPPO, and
WPFP1, so that the CA/RA address will stay within the defined window of SRAM address, and therefore
allow effective data update within the window.

AC[3]=1: Outside Mode

When Window Programming is under "Outside” mode, the CA and RA increment and wrap-around
boundary will cover the entire UC1698u SRAM map (CA: 0~127, RA:0~133). However, when CA/RA
points to a memory location within the window defined by registers WPCO, WPC1, WPPO, and WPP1,
the SRAM data update operation will be suspended, the existing data will be retained and the input data
will be ignored.

The direction of Window Program will depend on the WA (AC]0]}, RID {AC[2]}, auto-increment order (AC[1])
and MX (LC[1]) register setting.

« WA (AC[O]) decides whether the program RAM address advances to next row / column after reaching
the specified window column / row boundary.

= RID (AC[2]) controls the RAM address increasing from WPPO toward WPP1 (RID=0} or the reverse
direction (RID=1).

* Auto-increment Order (AC[1]) directs the RAM address increasing vertically (AC[1]=1) or horizontally
(AC[1]=0).

*  MX (LC[1]) results the RAM column address increasing from 127-WPCO to 127-WPC1 {(MX=1) or from
WPCO to WPCT (MX=0).

By different combination of RID, AC[1], MX, and by setling CA, RA at proper comers of the "window”, effects
such as mirrors and rotations can be easily achieved.

Setting or resetting AC[3] does not affect the values of CA and RA. So, always remember to reposition CA
and RA properly after changing the setting of AC[3].
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Auto-increment order=0 MX=0 RID=10 Auto-increment order=1 MX=0 RID =10
(WPPO WPCO) (WPP0 WPCO)
L -

-4

(WPP1,WPC1)

>

(WPP1,WPC1)

Auto-incrementorder=0 MX=0 RID=1 Auto-increment order=1 MX=0 RID=1
(WPPO, WPCO) (WPPD,WPCO)
& ; &
»
(WPP1 WPCH1) (WPP1 WPCH1)
Auto-increment order=0 Mx=1 RID=0 Auto-increment order=1 MX=1 RID =10
(WPP0,127-WPC0) (WPPQ,127-WPC0)
< ® .
- L 4 L J
(WPP1,127-WPC1) (WPP1,127-WPC1)
Auto-increment order=0 MX=1 RID=1 Auto-increment order=1 Mx=1 RID =1
(WPP0,127-WPC0) (WPPQ,127-WPC0)
-4 A

4.
-

(WPP1,127-WPC1) (WPP1,127-WPC1)
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(35) SET MTP OPERATION CONTROL

Action CDIWRpD7 | De]D5 D4 D3|D2|D1 D0
Set MTPC 0 0 1 0 1 1 1 0 . 0 0
(Double-byte command) olol-1-1- MTPC register
parameier

This command is for MTP operation control:
MTPC[2:0] : MTP command

000 : Sleep 001 MTP Read
010 . MTP Erase 011 - MTP Program
1xx . For UltraChip use only.

MTPC[3]: MTP Enable { automatically cleared each time after MTP command is done }

MTPC[4] - MTP value valid (ignore MTP value when L )

DC[2] and MTPC[3] are mutually exclusive. Only one of these two control flags can be set to ON at any time.
In ather words, when DC[2] is ON, all MTP operations will be blocked, and, when MTP operation is active,
set DC[2] to 1 will be blocked.

The following commands, (37} ~ (41), are used as MTP commands only when MTPC[3]=1.
{36) SET MTP WRITE MasK

Action CDIWRQD7T D D5 D4 D3 D2 D1]) DO
0 0 1 0 1 1 1 0 0 1
Set MTPM ololf - MTPM[6:0] register parameter
{Triple-byte command) MTBM
OCroet-1-1t-1-1"1-1 o

This command enables Write to each of the 7 individual MTP bits.

When MTPM[x]=1, the x-th bit of the MTP memory will be programmed to *1". MTPM[x]=0 means no Write
action for x-th bit. And the content of this bit will not change.

The amount of “programming current” increases with the number of 1's in MTPM. If the “programming
current” appears to be too high for the LCM design {e.g. TST4 ITO trace is not wide enough to supply the
current), use muitiple write cycles and distribute the 1's evenly into these cycles.

MTPM[G:0] . Set PMO value

MTPMA[1:0]. Set MID value

This command is only valid when MTPC[3]=1.
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[37) SET Ve POTENTIOMETER
Action ciojwr]pr |pe|ps|ps]pa|p2]D1]D0
Set MTP1 ool 1|11 ]1fof1]o]o
(Double-byte command) o] o] Shared register parameter

This command is for fine tuning Vyer: setting {(use with BR=00) and is only valid when MTPC[3]=1.

{38) SET Vmrez POTENTIOMETER

Action ciojwr]pr |pe|ps|pa]p3|p2]p1]Do
Set MTP2 oJof1 111 Jo]1]fo]
(Double-byte command,) o] o] Shared register parameter

This command is for fine tuning Vre: PM setting {use with BR=01) and is only valid when MTPC[3]=1.

(39) SET MTP WRITE TIMER

Action ciojwirjp7 |pe]ps]oafps|p2]p1]po
Set MTP3 oJof1 111 fo]1f1]o
(Double-byte command) 0o]ol] Shared register parameter
This command is only valid when MTPC[3]=1.
(40) SET MTP READ TIMER
Action cojwrjp7 |pe]ps|palpalpz]pi]oe
Set MTP4 HAEEEEREERE ERERE
(Double-byte command) 0o]ol] Shared register parameter

This command is only valid when MTPC[3]=1.
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Display Data RAM Address Map

HGO160160 DISPLAY DATA RAM

12 lafafsfefafafa] | | | [ pslisafiseliec
ROl o | 2e | om s | M oM
00H COMI [COM17 |COMI60] COMIG
01H COM2 |COMI8 |COMI59| COMIS
02H COM3 |COM1D |COMISS| CoMid
03H COM4 |COM20 |COMI57| COMIG
04H COMG |COM21 |COMIS6| COMIZ
0BH COMG |COM22 |COMISS| COMIl
06H CON7 |COM23 |COM154| COM1Z
07H COMB [COM24 |COMI53| COMIZ
0BH COMO |COM25 |COM152| Cowid

160%160 DOTS

3EH COM1431COM159 | COM1S [COM34
3FH COM1441COMTE0 | COM1T [COM33
90H COM145)C0M1 COM16 [COM32
91H COM1 46{COM2 COM1 5 | COM31
92H COM1 47{COM3 COM1 4 | COM30
93H COM1 43{COM4 COM1 3 | COM29
94H COM1 49{COMS COM1 2 | COM23
95H COM1 50{COMG COM11 | COM27
9iEH COM1 51 |{COMT COM1 O | COM26
97H COM1 52{COMB COMa |COM25
95H COM1 53{COoMe COMS |COM24
99H COM1 B4{COM10 COM7 |COM23
9AH COM1 55({COM11 COMG |COM22
S9EH COM1 B&(C0oM12 COMS | COM21
9CcH COM157T(COM13 COMd | COM20
9DH COM158 (COM14 COMS |ICOM19
9EH COM1 59({COM15 COM2 |COM18
9FH COM160(COM16 COM1 |COM1T

NEEEEE zlz|e|=|nla

0 |5|55|2| 2|2 Sl Rl

MX ey ey e e e

HlEEEER =|=loizlz|=

Vzlglgle|s|e SEIEEEE

||| || Wl |vpa|w ||

Example for memory mapping:let M¥=0,MY=1, SL=0, LC[7:6]=10b
(RRRRR-GGGGGG-BEEEE, 64K—color)
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6. W22 w4
1) N AL
4 1 [wes
+3 3T C 2 a0
DE0 1 [P1iT2) woo| 40 [ S WE 3 |wr
DEl 2 [PLIIHT) I T = A RD 4 |/ED
DEX 3 P12 ol 3 CE 5 |z
DE: 4 P13 Paz| 37 +EET EEE 6 | /EST
DE4 5 [P14 A T | i 7 |voo
+33V DES 6 |P15MOST) P04 | 35
DE6 7 |P1&NISO) A T DE1 8 |[DEO
DET & [P17SCH) POsi| 33 TEl @ [DE1
=4 il ) TE2 10 [DE2
-1 9 |REST DEZ 11 |DES
+3 37 DB+ 12 |DE4
Rl Es | 31 DES 13 |[DES
1K TEé 14 |[DEA
ED 10 [PSMEND) ALETORE 30 DE7 15 |DET
WE 11 [P3LTHD)
12 |P3 21T PSEH 29
CE 13 |P33INTI) 13l FT)
=) D 14 |[PadT) Pan| a7 16 |LEDE
EES 15 [P35(T1) A T +33IVT 17 [HC
0 16 |P3 6{WER) P24l 25 = 18 |LEDA
17 [P37(RD) e P23 M
18 |¥TALl - P22 2F
20PF . P2l| 22 HGO1601601V1
[ Juam N
1 19 |[HTALZ ﬁ
.__{ ] 20 |GHD b Pl

—  I0FF — ATER352

(2) BIRER

/*******************************************
24%24 W75 )7 AR H 4K ) RGB,

MR B BRI 4 A 3RO —MB N
TRERIR A 1R, AR R SRR g O

#include<intrins.h>

#define uchar unsigned char
#define uint unsigned int
sbit wr=P370;

I, 2R UK W1000 R 5, 0111 RE AKX,
FERPRH 8, 4, 2, 1IRAMETAY
type=1,ascii;type=2,Chinese character

AL RRH] 648 Ty 7 ki) 5 NP, A
] — AN HUHES 3 MG R

*******************************************/

/*LCD controller uc1698
SEGMENT SEG112~SEG271

since the segment is dissymmetrical,do not use

sbit rd=P3"1;

sbit cs=P3"2;

sbit cd=P3"4;

sbit rst=P3"5;
#define dport P1
uchar code hanzi[]=

{
/% PR 24x24

PTG

Fofr, R

X-mirror extern MPU Crystal:20M */
#include<reg51.h>
#include<stdio.h>

PR T ¥
0x00,0x80,0x84,0x0E,0x1C,0x3C,0x18,0x0C,
0x4C,0xEC,0xEC,0xEC,0xEC,0xFF,0xFF,0xFF,

/| T&
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0xEC,0xEC,0xEC,0xEC,0xEC,0x4C,0x00,0x00,
0x00,0x01,0x03,0xC7,0xEE,0xC2,0x06,0x06,
0x06,0xF6,0xF6,0xF6,0xB6,0xB7,0xB7,0xB7,
0xB6,0xB6,0xF6,0xF6,0xF6,0x06,0x06,0x00,
0x00,0x20,0x7C,0x7F,0x0F,0x00,0x00,0x00,
0x00,0xFF,0xFF,0xFF,0x0D,0x0D,0x0D,0x0D,
0x6D,0xED,0xFF,0xFF,0x 7F,0x00,0x00,0x00,
0x00,0x00,0x04,0x0E,0x3E,0x78,0x30,0x00, // ik
0xE0,0xE0,0xE0,0xE0,0xE0,0xE0,0xFF,0xFF,
0xE1,0xE0,0xE0,0xE0,0xE0,0xE0,0x00,0x00,
0x00,0x0E,0x0E,0x0E,0xFE,0xFE,0x00,0x00,
0x00,0x00,0x80,0xC0,0xF0,0x7E,0x3F,0x 1F,
0x38,0x78,0xE0,0xC0,0x80,0x00,0x00,0x00,
0x00,0x60,0x70,0x78,0x1F,0x1F,0x18,0x3A,
0x77,0x77,0x63,0x63,0x61,0x60,0x60,0x60,
0x60,0x60,0x61,0x67,0x63,0x63,0x60,0x00,
0x00,0x00,0x00,0x00,0x18,0x38,0xF8,0xF0, // ¢
0xC0,0x00,0x00,0xFF,0xFF,0x03,0x00,0x80,
0xE0,0xF8,0x7C,0x1C,0x08,0x00,0x00,0x00,
0x00,0x0E,0x0E,0x0E,0x0E,0x0E,0x0E,0xOF,
0xFE,0xFE,0x3E,0x0F,0x0F,0xFE,0xFE,0xFE,
0xOF,0x0E,0x0E,0x0E,0x0E,0x0E,0x0E,0x00,
0x00,0x20,0x70,0x70,0x70,0x38,0x3C,0x I F,
0x0F,0x03,0x00,0x00,0x00,0x3F,0x 7F,0x 7F,
0x70,0x70,0x70,0x70,0x7C,0x7C,0x38,0x00,
0x00,0x00,0x00,0xF0,0xF0,0xF0,0x70,0x70, //
0x70,0x70,0xFF,0xFF,0xFF,0x70,0x70,0x70,
0x70,0xF0,0xF0,0xF0,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0xFF,0xFF,0xFF,0x8C,0x8C,
0x8C,0x8C,0xFF,0xFF,0xFF,0x8C,0x8C,0x8C,
0x8C,0xFF,0xFF,0xFF,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x0F,0x0F,0x0F,0x03,0x03,
0x03,0x03,0x7F,0xFF,0xFF,0xE3,0xE3,0xE3,
0xE3,0xE3,0xE3,0xE3,0xFC,0x78,0x78,0x00,
0x00,0x40,0x40,0x40,0x40,0xFF,0xFE,0x42, // %
0x60,0x40,0x20,0x20,0x20,0x20,0xFF,0xFE,
0x22,0x20,0x20,0x30,0x38,0x30,0x20,0x00,
0x00,0x20,0x60,0x30,0x10,0xFF,0xFF,0x04,
0x02,0x00,0x04,0x3C,0xC4,0x04,0x07,0x07,
0x04,0xE4,0xFC,0x1E,0x04,0x00,0x00,0x00,
0x00,0x20,0x20,0x20,0x60,0xFF,0x 7F,0x00,

0x00,0x80,0x40,0x20,0x30,0x1B,0x0E,0x06,
0x0F,0x19,0x30,0x70,0x70,0x20,0x20,0x00,

0x00,0x80,0x80,0x80,0x80,0x80,0x80,0x80,
0x80,0x80,0x80,0xFF,0xFE,0x82,0x80,0x80,
0x84,0x9C,0xB8,0x90,0xC0,0xC0,0x80,0x00,
0x00,0x00,0x00,0x00,0x00,0x80,0xC0,0x70,
0x3C,0x0F,0x03,0xFF,0xFF,0x00,0x0F,0x38,
0xE0,0xC0,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x08,0x04,0x06,0x03,0x01,0x00,0x00,
0x00,0x00,0x00,0xFF,0x7F,0x00,0x00,0x00,
0x00,0x01,0x03,0x06,0x0E,0x04,0x04,0x00,

0x00,0x10,0x10,0x10,0x10,0x10,0x10,0x10,
0x90,0xF0,0x78,0x1F,0x16,0x12,0x10,0x10,
0x10,0x90,0x90,0x18,0x1C,0x18,0x10,0x00,
0x00,0x40,0x40,0x20,0x10,0x18,0x0C,0xFF,
OxFF,0x11,0x11,0x11,0x11,0x11,0x11,0x11,

0x11,0xFF,0xFF,0x01,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0xFF,
0x7F,0x01,0x01,0x01,0x01,0x21,0x21,0x61,
0xE1,0x7F,0x3F,0x00,0x00,0x00,0x00,0x00,

0x00,0x00,0x00,0xFE,0xFC,0x04,0x04,0xE4,
0x3E,0x0E,0x04,0xFE,0xFC,0x44,0x44,0x44,
0x44,0x44,0x44,0xFE,0xFE,0x04,0x00,0x00,
0x00,0x00,0x00,0xFF,0xFF,0x80,0x83,0x84,
0xF8,0xF0,0x00,0xFF,0xFF,0x08,0x08,0x78,
0x88,0x08,0x88,0x5F,0x6F,0x30,0x20,0x00,
0x00,0x00,0x00,0xFF,0x7F,0x00,0x00,0x03,
0x01,0x00,0x40,0xFF,0x7F,0x30,0x10,0x08,
0x01,0x07,0x0C,0x18,0x30,0x70,0x20,0x20,

0x00,0x00,0x00,0x00,0x00,0x80,0xE0,0x 78,
0x1E,0x0C,0x04,0x00,0x00,0x07,0x1A,0x60,
0xC0,0x80,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x20,0x10,0x0C,0x06,0x03,0x00,0x00,
0xC0,0xF0,0x3E,0x0C,0x04,0x00,0x80,0x00,
0x00,0x01,0x07,0x0E,0x1C,0x0C,0x08,0x00,
0x00,0x00,0x00,0x10,0x30,0x38,0x36,0x13,
0x11,0x10,0x10,0x10,0x10,0x10,0x10,0x11,
0x16,0x1C,0x78,0x30,0x00,0x00,0x00,0x00,

0x00,0x00,0x40,0x44,0x44,0x44,0x44,0x44,
0x44,0x44,0x44,0x44,0x44,0x44,0x44,0x64,

/AR

I

I

AN

/] w]
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0x64,0x44,0x04,0xFE,0xFE,0x04,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0xFC,0xF8,0x08,
0x08,0x08,0x08,0x08,0x08,0xFC,0xFC,0x08,
0x00,0x00,0x00,0xFF,0xFF,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x0F,0x07,0x02,
0x02,0x02,0x02,0x02,0x02,0x0F,0x07,0x20,
0x20,0x60,0xE0,0x7F,0x3F,0x00,0x00,0x00,

¥

uchar code ascii[]=

{

P X 0 ¥

PR RAK 18 MR R FE x

=12x24  --*/
0x00,0x00,0x80,0xC0,0x60,0x20,0x20,0x60,0xC0,0x
80,0x00,0x00,0x00,0xFE,0xFF,0x01,
0x00,0x00,0x00,0x00,0x01,0xFF,0xFE,0x00,0x00,0x
01,0x07,0x0E,0x18,0x10,0x10,0x 18,
0x0E,0x07,0x01,0x00,
[Ee WH 1 ¥/
[ RAKO18; BRI NSRS T xS

=12x24 ¥/
0x00,0x00,0x80,0x80,0x80,0xC0,0xE0,0x00,0x00,0x
00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0xFF,0xFF,0x00,0x00,0x00,0x00,0x00,0x00,0x0
0,0x10,0x10,0x10,0x 1F,0x 1 F,0x 10,

0x10,0x10,0x00,0x00,
P S0 2 ¥
P AR 18 BT RRIAEEE N % x

=12x24 %/
0x00,0x80,0x40,0x20,0x20,0x20,0x20,0x60,0xC0,0x8
0,0x00,0x00,0x00,0x03,0x03,0x00,
0x80,0x40,0x20,0x38,0x 1 F,0x07,0x00,0x00,0x00,0x 1
C,0x1A,0x19,0x18,0x18,0x18,0x18,
0x18,0x1F,0x00,0x00,
P S 3 ¥
[ RAKO18; BRI NSRS T x s
=12x24 ¥/
0x00,0x80,0xC0,0x20,0x20,0x20,0x60,0xC0,0x80,0x
00,0x00,0x00,0x00,0x03,0x03,0x00,
0x10,0x10,0x18,0x2F,0xE7,0x80,0x00,0x00,0x00,0x0
7,0x0F,0x10,0x10,0x10,0x10,0x 18,
0x0F,0x07,0x00,0x00,
[Ee H 4 ¥/
[ RAKO18; BRI SRR T x
=12x24 ¥/

0x00,0x00,0x00,0x00,0x00,0x00,0xC0,0xE0,0xF0,0x
00,0x00,0x00,0x00,0xC0,0xB0,0x88,
0x86,0x81,0x80,0xFF,0xFF,0x80,0x80,0x00,0x00,0x0
0,0x00,0x00,0x00,0x10,0x10,0x 1F,

0x1F,0x10,0x10,0x00,
fe X5 ¥
e RAE 18 BT FRMBIARE R 9 x

=12x24  --*/
0x00,0x00,0xE0,0x60,0x60,0x60,0x60,0x60,0x60,0x6
0,0x00,0x00,0x00,0x00,0x3F,0x10,
0x08,0x08,0x08,0x18,0xF0,0xE0,0x00,0x00,0x00,0x0
7,0x0B,0x10,0x10,0x10,0x10,0x1C,
0x0F,0x03,0x00,0x00,
[F- H 6 -/
M- RAK 18 BEFA TR R B x
=12x24  --%/
0x00,0x00,0x80,0xC0,0x40,0x20,0x20,0x20,0xE0,0x
C0,0x00,0x00,0x00,0xFC,0xFF,0x21,
0x10,0x08,0x08,0x08,0x18,0xF0,0xE0,0x00,0x00,0x0
1,0x07,0x0C,0x18,0x10,0x10,0x10,
0x08,0x0F,0x03,0x00,
[E- CH T ¥/
M- RAK 18 BEFA TR R B x
=12x24  --*/
0x00,0x00,0xC0,0xE0,0x60,0x60,0x60,0x60,0x60,0x
E0,0x60,0x00,0x00,0x00,0x03,0x00,
0x00,0x00,0xE0,0x18,0x07,0x00,0x00,0x00,0x00,0x0
0,0x00,0x00,0x00,0x 1 F,0x1F,0x00,

0x00,0x00,0x00,0x00,
fe X8 ¥/
e RAE 18 BT FRMBIIARE R 9 x

=12x24  --*/
0x00,0x80,0xC0,0x60,0x20,0x20,0x20,0x20,0x60,0x
C0,0x80,0x00,0x00,0x87,0xEF,0x2C,
0x18,0x18,0x30,0x30,0x68,0xCF,0x83,0x00,0x00,0x0
7,0x0F,0x08,0x10,0x10,0x10,0x10,
0x18,0x0F,0x07,0x00,
fe X9 ¥
P RAE 18 BT FRBIEEE N % x

=12x24  --*/
0x00,0x00,0xC0,0xC0,0x20,0x20,0x20,0x20,0xC0,0x
80,0x00,0x00,0x00,0x1F,0x3F,0x60,
0x40,0x40,0x40,0x20,0x10,0xFF,0xFE,0x00,0x00,0x
00,0x0C,0x1C,0x10,0x10,0x10,0x08,
0x0F,0x03,0x00,0x00,

http://www.tsingtek.com

-30 -



A HEAAT R A w]

A B

HGO1601601V1-F-LWH-LSV

f T A ¥
[ RAKO18; BRI SRR T xS
=12x24 ¥/
0x00,0x00,0x00,0x00,0x80,0xE0,0xE0,0x00,0x00,0x
00,0x00,0x00,0x00,0x00,0x80,0x7C,
0x43,0x40,0x47,0x 7F,0xF8,0x80,0x00,0x00,0x 10,0x 1
8,0x 1F,0x10,0x00,0x00,0x00,0x00,
0x13,0x1F,0x1C,0x10,
/Ao NF: B ¥/
[ RAKO18; BRI NN T x
=12x24 ¥/
0x20,0xE0,0xE0,0x20,0x20,0x20,0x20,0x60,0xC0,0x
80,0x00,0x00,0x00,0xFF,0xFF,0x 10,
0x10,0x10,0x10,0x 18,0x2F,0xE7,0x80,0x00,0x 10,0x |
F,0x1F,0x10,0x10,0x10,0x10,0x 10,
0x18,0x0F,0x07,0x00,
[F- NWH: C ¥/
[ RAKO18; BRI RN T xS
=12x24 ¥/
0x00,0x00,0x80,0xC0,0x40,0x20,0x20,0x20,0x20,0x6
0,0xE0,0x00,0x00,0xFC,0xFF,0x01,
0x00,0x00,0x00,0x00,0x00,0x00,0x01,0x00,0x00,0x0
1,0x07,0x0E,0x18,0x10,0x10,0x 10,
0x08,0x04,0x03,0x00,
/A= NF: D --%/
[ RAKO18; BRI SRR T x
=12x24 ¥/
0x20,0xE0,0xE0,0x20,0x20,0x20,0x20,0x40,0xC0,0x
80,0x00,0x00,0x00,0xFF,0xFF,0x00,
0x00,0x00,0x00,0x00,0x01,0xFF,0xFE,0x00,0x 10,0x
1F,0x1F,0x10,0x10,0x10,0x18,0x08,
0x0E,0x07,0x01,0x00,
[¥- NF: E %/
[ RAKO18; BRI SRR T x s
=12x24 ¥/
0x20,0xE0,0xE0,0x20,0x20,0x20,0x20,0x20,0x20,0x
60,0x80,0x00,0x00,0xFF,0xFF,0x 10,
0x10,0x10,0x10,0x7C,0x00,0x00,0x00,0x00,0x10,0x 1
F,0x1F,0x10,0x10,0x10,0x10,0x 10,
0x10,0x18,0x06,0x00,
[F- NF: F %/
[ RARO18; BRI SRR T xS
=12x24 ¥/
0x20,0xE0,0xE0,0x20,0x20,0x20,0x20,0x20,0x60,0x
60,0x80,0x00,0x00,0xFF,0xFF,0x 10,

0x10,0x10,0x10,0x7C,0x00,0x00,0x01,0x00,0x10,0x 1
F,0x1F,0x10,0x00,0x00,0x00,0x00,

0x00,0x00,0x00,0x00,
e &
e ORARC18; SRR IR SR T x

=12x24  --*/
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x0
0,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x0
0,0x1C,0x1C,0x1C,0x00,0x00,0x00,

0x00,0x00,0x00,0x00,
P X s ¥
P RAE 18, IR R R RE S B x B

=12x24 ¥/
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x0
0,0x00,0x00,0x00,0x00,0x00,0x60,
0xE0,0xE0,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x
00,0x00,0x18,0x1C,0x1C,0x00,0x00,
0x00,0x00,0x00,0x00,
b

uchar code zimu[]=

[ XH: ¢ %/
[Eee RAR 18 SRRV SRR B x
=12x24  --*/
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x0
0,0x00,0x00,0x00,0xE0,0xF8,0x18,
0x04,0x04,0x04,0x3C,0x38,0x00,0x00,0x00,0x00,0x0
3,0x0F,0x0C,0x10,0x10,0x10,0x10,
0x08,0x06,0x00,0x00,
[ XH: o --#/
[Eee RAR 8 BEERIX NSRS TE x &
=12x24  --*/
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x0
0,0x00,0x00,0x00,0xE0,0xF0,0x18,
0x0C,0x04,0x04,0x0C,0x18,0xF0,0xE0,0x00,0x00,0x
03,0x0F,0x0C,0x10,0x10,0x10,0x10,
0x0C,0x0F,0x03,0x00,
[¥—- XH: o on --#/
[Eee RAR18; BEERIX N SR T x &
=12x24  --*/
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x0
0,0x00,0x00,0x00,0x04,0xFC,0xFC,
0x08,0x08,0x04,0x04,0xFC,0xF8,0x00,0x00,0x00,0x
10,0x1F,0x1F,0x10,0x00,0x00,0x10,
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0x1F,0x 1F,0x10,0x00, 0,0x00,0x00,0x00,0x00,0xE0,0xF8,
[Fee Tt ¥/ 0x48,0x44,0x44,0x44,0x4C,0x78,0x70,0x00,0x00,0x0
[ee RAR 18, BETARTIXT NS B8 x B 0,0x03,0x0F,0x0C,0x18,0x10,0x10,

=12x24  --*/
0x00,0x00,0x00,0x00,0x00,0xC0,0x00,0x00,0x00,0x0
0,0x00,0x00,0x00,0x04,0x04,0x04,
0xFF,0xFF,0x04,0x04,0x04,0x00,0x00,0x00,0x00,0x0
0,0x00,0x00,0x0F,0x1F,0x10,0x10,

0x10,0x0C,0x00,0x00,
[Fae F o1 ¥/
[Fee RAK 18, WETFAR XN SRR TE x

=12x24  --*/
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x0
0,0x00,0x00,0x04,0x04,0x04,0xFC,
0xFC,0x10,0x08,0x04,0x04,0x0C,0x0C,0x00,0x10,0x
10,0x10,0x1F,0x1F,0x10,0x10,0x10,

0x00,0x00,0x00,0x00,
[¥= 3H o ¥/
Pre RAR 18 BTN RE N B x

=12x24 ¥/
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x0
0,0x00,0x00,0x00,0xE0,0xF0,0x 18,
0x0C,0x04,0x04,0x0C,0x18,0xF0,0xE0,0x00,0x00,0x
03,0x0F,0x0C,0x10,0x10,0x10,0x 10,
0x0C,0x0F,0x03,0x00,
fre CF 1 %/
[ RAKO18; BRI SRR T x s

=12x24 ¥/
0x00,0x00,0x20,0x20,0x20,0xE0,0xF0,0x00,0x00,0x0
0,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0xFF,0xFF,0x00,0x00,0x00,0x00,0x00,0x00,0x0
0,0x10,0x10,0x10,0x 1F,0x 1 F,0x 10,

0x10,0x10,0x00,0x00,
Pee S 1 ¥
PR RAK 18 MR AR FE x &

=12x24 ¥/
0x00,0x00,0x20,0x20,0x20,0xE0,0xF0,0x00,0x00,0x0
0,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0xFF,0xFF,0x00,0x00,0x00,0x00,0x00,0x00,0x0
0,0x10,0x10,0x10,0x 1F,0x 1 F,0x 10,

0x10,0x10,0x00,0x00,
[Fee W e ¥/
[ee RAK 18, WEFAR XN SRR TE x

=12x24  --¥/
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x0

0x10,0x08,0x04,0x00,

[¥ee XH T ¥/

[Eee RAR18; BEERIX NSRS TE x &
—12x24 ¥/

0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x0

0,0x00,0x00,0x04,0x04,0x04,0xFC,

0xFC,0x10,0x08,0x04,0x04,0x0C,0x0C,0x00,0x10,0x

10,0x10,0x1F,0x1F,0x10,0x10,0x10,

0x00,0x00,0x00,0x00,
[Eem ST =¥
MR- RAR 185 BRI N REE N B x

=12x24  --*/
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x0
0,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x0E,0x0E,0x0E,0x00,0x00,0x00,0x00,0x00,0x
00,0x00,0x00,0x00,0x1C,0x1C,0x1C,

0x00,0x00,0x00,0x00,
fe X u ¥
e RAE 18 BT FRMBIARE R 9 x

=12x24  --*/
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x0
0,0x00,0x00,0x00,0x04,0xFC,0xFE,
0x00,0x00,0x00,0x04,0xFC,0xFE,0x00,0x00,0x00,0x
00,0x0F,0x1F,0x18,0x10,0x10,0x08,
0x1F,0x0F,0x08,0x00,
[*¥—- XH: ¢ %/
[Eee RAR8; BEERIX NSRS T x &
=12x24  --*/
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x0
0,0x00,0x00,0x00,0xE0,0xF8,0x18,
0x04,0x04,0x04,0x3C,0x38,0x00,0x00,0x00,0x00,0x0
3,0x0F,0x0C,0x10,0x10,0x10,0x10,
0x08,0x06,0x00,0x00,
[Fee 3CF 1 ¥/
[Eee RAR 18 BEERIX NSRS B x &
=12x24  --*/
0x00,0x00,0x80,0x80,0x80,0xC0,0xE0,0x00,0x00,0x
00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0xFF,0xFF,0x00,0x00,0x00,0x00,0x00,0x00,0x0
0,0x10,0x10,0x10,0x1F,0x1F,0x10,
0x10,0x10,0x00,0x00,
[Fe SLF 6 ¥/
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[ RAEO18; BTN AR B x =
=12x24  --*/
0x00,0x00,0x80,0xC0,0x40,0x20,0x20,0x20,0xE0,0x
C0,0x00,0x00,0x00,0xFC,0xFF,0x21,
0x10,0x08,0x08,0x08,0x18,0xF0,0xE0,0x00,0x00,0x0
1,0x07,0x0C,0x18,0x10,0x10,0x10,
0x08,0x0F,0x03,0x00,
[¥e- LT 9 %/
[eee RARO8; BEEARIX NI SR TE x &
=12x24  --*/
0x00,0x00,0xC0,0xC0,0x20,0x20,0x20,0x20,0xC0,0x
80,0x00,0x00,0x00,0x1F,0x3F,0x60,
0x40,0x40,0x40,0x20,0x10,0xFF,0xFE,0x00,0x00,0x
00,0x0C,0x1C,0x10,0x10,0x10,0x08,
0x0F,0x03,0x00,0x00,
[¥- LT 8 %/
[ee RARO8; BEEARIX NI SR TE x &
=12x24  --*/
0x00,0x80,0xC0,0x60,0x20,0x20,0x20,0x20,0x60,0x
C0,0x80,0x00,0x00,0x87,0xEF,0x2C,
0x18,0x18,0x30,0x30,0x68,0xCF,0x83,0x00,0x00,0x0
7,0x0F,0x08,0x10,0x10,0x10,0x10,
0x18,0x0F,0x07,0x00,
[fe- LT ou -/
[eee RARO8; RIS NSRS TE x &
=12x24  --*/
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x0
0,0x00,0x00,0x00,0x04,0xFC,0xFE,
0x00,0x00,0x00,0x04,0xFC,0xFE,0x00,0x00,0x00,0x
00,0x0F,0x1F,0x18,0x10,0x10,0x08,
0x1F,0x0F,0x08,0x00,
[F- LH s -#/
[eee RARO8; RTINS TE x &
=12x24  --*/
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x0
0,0x00,0x00,0x00,0x00,0x30,0x78,
0xCC,0xC4,0x84,0x84,0x84,0x0C,0x1C,0x00,0x00,0
x00,0x1E,0x18,0x10,0x10,0x10,0x11,

0x19,0x0F,0x06,0x00,
P St
P AR 18 BT RRIAEIE N % x

=12x24  --*/
0x00,0x00,0x00,0x00,0x00,0xC0,0x00,0x00,0x00,0x0
0,0x00,0x00,0x00,0x04,0x04,0x04,
0xFF,0xFF,0x04,0x04,0x04,0x00,0x00,0x00,0x00,0x0

HGO1601601V1-F-LWH-LSV
0,0x00,0x00,0x0F,0x1F,0x10,0x10,
0x10,0x0C,0x00,0x00,

[F- H a ¥
MR- RAR 185 BB IR R REE N T x

=12x24  --*/
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x0
0,0x00,0x00,0x00,0x00,0x98,0xD8,
0x44,0x64,0x24,0x24,0xFC,0xF8,0x00,0x00,0x00,0x
0F,0x1F,0x18,0x10,0x10,0x10,0x08,

0x1F,0x1F,0x10,0x18,
fe Xt ¥
[Em RAKO18; AN SRE R T x

=12x24  --*/
0x00,0x00,0x00,0x00,0x00,0xC0,0x00,0x00,0x00,0x0
0,0x00,0x00,0x00,0x04,0x04,0x04,
0xFF,0xFF,0x04,0x04,0x04,0x00,0x00,0x00,0x00,0x0
0,0x00,0x00,0x0F,0x1F,0x10,0x10,

0x10,0x0C,0x00,0x00,
JERE & S
e SRR 18 BT FRMBIAEE R 9 x

=12x24  --*¥/
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x0
0,0x00,0x00,0x00,0x04,0xFC,0xFE,
0x00,0x00,0x00,0x04,0xFC,0xFE,0x00,0x00,0x00,0x
00,0x0F,0x 1 F,0x18,0x10,0x10,0x08,
0x1F,0x0F,0x08,0x00,
[¥ee XH s --*/
PR RARO18; LA R R B x
=12x24  --*¥/
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x0
0,0x00,0x00,0x00,0x00,0x30,0x78,
0xCC,0xC4,0x84,0x84,0x84,0x0C,0x1C,0x00,0x00,0
x00,0x1E,0x18,0x10,0x10,0x10,0x11,
0x19,0x0F,0x06,0x00,
[ee LH o -H/
PR RARO18; LA R RN B x
=12x24  --*¥/
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x0
0,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x0E,0x0E,0x0E,0x00,0x00,0x00,0x00,0x00,0x
00,0x00,0x00,0x00,0x1C,0x1C,0x1C,
0x00,0x00,0x00,0x00,
35
void delay us(uint us)

{
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while(us--);

write(0,0x84); //12:partial display

} control disable
void delay ms(uint ms) /*n-line inversion*/
{ write(0,0xc8);
uchar i; write(0,0x10); //enable NIV
while(ms--) /*com scan fuction*/
for(i=0;i<120;i++); write(0,0xda); //enable
} FRC,PWM,LRM sequence
void write(bit flag,uchar dat) /*window™*/
{ write(0,0xf4); //wpc0:column
cs=0; write(0,0x25); //start from 130
cd=flag; //flag=0,write write(0,0x£6); /Iwpcl
command;flag=1,write data write(0,0x5A); /lend:272
wr=0; write(0,0xf5); /lwppO:row
rd=1; write(0,0x00); //start from O
dport=dat; write(0,0xf7); /IwpP0
wr=1; write(0,0x9F); //end 160
} write(0,0x{8); //inside mode
void init(void)//* write(0,0x89); //RAM control, {7~ /7 [
{ write(0,0xad); //display on,select
cs=0; on/off mode.Green Enhance mode disable
/*reset*/ /*scroll line*/
rst=0; write(0,0x40); /Mlow bit of scroll line
delay _ms(2); //power on reset write(0,0x50); //high bit of scroll line
rst=1; write(0,0xc4); //19,enable FLT and FLB
delay_ms(200); write(0,0x90); //14:FLT,FLB set
write(0,0xe2); //reset by command write(0,0x00);
delay _ms(2); /*partial display*/
/*power control*/ write(0,0x84); //12,set partial display
write(0,0xe9); //Bias Ratio:1/10 bias control:off
write(0,0x2b); //power control set write(0,0xf1); //com end
as internal power write(0,0x91); //160
write(0,0x25); //set temperate write(0,0x2); //display start
compensation as 0% write(0,0); /10
write(0,0x81); //electronic potentionmeter write(0,0xf3); //display end
write(0,0xbf); write(0,159); //160
/*display control*/ }
write(0,0xa4); //all pixel off void words(uchar x,uchar y,uchar type,uchar *p)
write(0,0xa0); //inverse display off /Itype=1,ascii;type=2,Chinese character
/*led control®/ {
write(0,0xc0); //19:partial display and uchar i,k,j,m,n,l,x0,dat0,dat1,dat2,dat3,dat4,dat5,dat6;
MX disable,MY enable x=37+x;//Mulk A\ 25H JTUGHT, B HBIEX N 3 A
write(0,0xa3);  //line rate 15.2klps 18205 13 MEE RN RGBY X=0~54
write(0,0xd1); //rgb-rgb x0=0x00|(x&0x0f);
write(0,0xd5); //4k color mode x=0x10|((x&0xf0)>>4); I 4 4
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for(i=0;i<3;i++)/9h ] 3 NFAT 3%8=24 1T dat4=(*(p+4-+1))&dat6;
{ e iR VAR V6

n=i*12*type; dat4=dat4>>j;
for(j=0;j<8;j++)//H ) BT 8 /N i datd<<=7,
{ 118 T v DU A7
m=i*8+;j; dat5=(*(p+5+1))&dat6;
1155 8 AT A, BEAT 3 AT TR . R H
write(0,0x89); dat5=dat5>>j;
//SET RAM ADDRESS CONTROL dat5<<=3;
write(0,x0); /1% 0 ) TR DU AL
//Set Column Address LSB CA[3:0]
write(0,x); 115 J5 TR 1 8 A K

//Set Column Address MSB CA[7:4]
write(0,0x60|((y+m)&0x01));
//Set Row Address LSB RA [3:0]
write(0,0x70|(((y+m)&0x{0)>>4));
//Set Row Address MSB RA [7:4]
for(k=0;k<2*type;k++)
IR e B TE I 6 A R, H S 6
AR 2 AN 12 8, 3N, TR 2 IRTEH
[12 ]

I=k*6+n;
dat6=0x01<<j;
IR AL, § 3o 8 A Bl AL
datO=(*(p+1))&dat6;
Il RS INAE R
datO=dat0>>j;
dat0<<=7;
/1A 1) g DU AL
dat1=(*(p+1+1))&dat6;
Il RS INAE R
datl=dat1>>j;
datl<<=3;
11 Je B AR DY A7
dat2=*(p+2+1)&dat6;
e &IPS INAINE Ve
dat2=dat2>>j;
dat2<<=7;
118 T v DU A7
dat3=(*(p+3+1))&dat6;
e &IPS INAINE Ve
dat3=dat3>>j;
dat3<<=3;
114G Je B AR DY 47

write(1,dat0|datl);
write(1,dat2|dat3);
write(1,dat4|dat5);
H
write(0,0x88);
//SET RAM ADDRESS CONTROL, 5 11- il
H
H
write(0,0x89); //[SET RAM
ADDRESS CONTROL
H
void picture(uchar *p) //120%120 K EnFefP
{
uchar 1,k;
for(i=0;1<120;i++)
{
write(0,0x60|(1&0x0f));
//Set Row Address LSB RA [3:0]
write(0,0x70|((1&0xf0)>>4));
//Set Row Address MSB RA [7:4]
write(0,0x05);
//culomn address LSB//25H JT46
write(0,0x12);
//culomn address MSB
for(k=0;k<60;k++)
1120 A a, B RGY 4 47
{
write(1,*p++);/ 5 5

}

void lcdscan(uchar datl,uchar dat2)
I HATIN SN dat2 fHEAT S N datl
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{

uchar i,j;
write(0,0x60);
write(0,0x70);
write(0,0x05);
write(0,0x12);
for(j=0;j<160;j++)
{

//row address LSB
//row address MSB
//culomn address LSB
//culomn address MSB

for(i=0;i<27;i++)
{
if(j%2==0)
{
write(1,datl);
write(1,datl);
write(1,datl);

else

write(1,dat2);
write(1,dat2);
write(1,dat2);

}
void ledscanl1(uchar datl)

{
uchar i,j;
write(0,0x60);
write(0,0x70);
write(0,0x05);
write(0,0x12);
for(j=0;j<1;j++)
{

//row address LSB
//row address MSB
//culomn address LSB
//culomn address MSB

for(i=0;i<1;i++)
{
write(1,datl);
write(1,datl);
write(1,datl);

delay _ms(50);
iy

H

void character(void)

{

uchar *q;

uchar i,j;
/temp[3],table[6];
Icdscan(0x00,0x00);

for(i=0;i<4;i-++)/if 156
{

g=hanzi+i*72;

j=9%ita; /=8Ity BT R
24%24 piffy, THEIHINE, 24 AR5 AR 8 A
words(j,10,2,q);
H
for(i=0;i<11;i++)//controller:
{
g=zimu+i*36;
j=4*it+4;
words(j,40,1,q);
H
for(i=11;i<18;i++)//uc1698u
{
gq=zimu+i*36;
j=4*(-11)+4;
words(j,70,1,q);
H
for(i=18;i<25;i++)//status:
{
gq=zimu+i*36;
J=4*(1-18)+1;
words(j,100,1,q);
H
}
void main(void)
{
/l uchar *p;
//uchar 1i,j,k;
/lloop:
init(); /*
while(1)
{
write(0,0x84);

//12,set partial display off
Icdscan(0x10,0x01); VEEp I
delay_ms(500);

write(0xff,0xff); //all pixel on
delay _ms(500);
ledscan(0xff,0x00); a7

delay_ms(500);
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character(); // character();
delay _ms(500); ledscan11(0xff);
*/ while(1);
ledscan(0x00,0x00); Iedscan(0x00,0x00);
write(0,0x8f); // goto loop;
write(0,0xc0); /l}
/Iwrite(0,0xdf); }

7. FiEhniE
7.1 EA% TR AR E

For g I H S AR e AQL
GB2828-81
K 7K S 11
MR a— 0.65
AN ks
GB2828-81
ot R K 10
A H AR - 1.5
FASEE S
GB2828-81
R 7K P11 1.5
GigS el
FASE S

il

Nl

7.2 KGRI IR AL
- Wi 25+3°C
- VRE: 65+20%RH
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7.3 KL ARE
7.3.1 0 EAS
o 3 H For I b o
TR ARG ZAE AN BRI, WA G b
e ANV 2 1
3 CEFTEFR, LR R B A B A I
BIRANIEH A —F) BoRANIEH, MGG
e VAL SR R B S FL R AR VT I, AN Fo VB B E B T A ok
SR 7 1, i
X KA AN TR AR B dae /ML, T AT BT B /M R 7 S AN &%
LA B
o LU JBE AN LA TS 5 BT b e /ML, 40 SR A 0T /ML PR P AN S 4%
wof b -
HH .
LCDIRANHE & | W= Sk 1
7.3.2 ANHOEE AT
35 H For N s 1
it ]~} DUHRANE K], RSP SR iid A 7230
WA X PRI KA 58 R SR T R E, A B AL
BH: —BGEL %&: 0.1 KE : 3.0
VIR o TH A KA =AEEZL R 0.05 K 2.0
=AEEZ T 0.03 K& 3.0
M XS RS, NSRS AL B
8. FEPE
AT H TR AT %0
AT 70°C,12hr. 2
AT it -20°C,4hr 2
A7 40 °C,90%RH,96hr 1. 2
ERIEAT 40°C, HAYIEAT 41 ,48hr
KRB AT 0°C, #hAYIEFT 4AF,48hr
— IR 100m/s? s s A]: 11ms,
e XYZAGAN7 16K
o 10~55Hz sweep (FIHHIHE) |, 3G,
pLRs) PRlf=0.75mm(max), XYZ& )7 [[1]20534f

#VEL: AERI EA RV FA AR K ER
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k2 BEPRIAZAE IEH AT N iliAr4/ N e g4 e o

9. ) MRS (VDD=+33V Ta=25C)

iH A Ko 45 %E
B A 80°C,120 hrs %%ﬁ
AT it - 30°C,120 hrs ToAH
ERIZAT 70°C 240 hrs ToA
{RiRI24T - 20°C,240 hrs it
ER IR A 50°C,90% RH,120 hrs To
R AT 40°C,90% RH,120 hrs To

-20°C, 30min—+25
PIES ’ S H 1 ]
sl ‘C, 5min—+60°C, 30min T 0 cycles

10. V=g
10.1 A5 FH bR A B g o

TEVR TN EH )R/, FATT A T RS AR, BRI ) AR A P R B = DA R

JIN=¢

(1) Bk B34 LCD bf, W2 eI ZIREs . ity BFEA m kb iz o

(2) A B RS o L 5 3 0 4 IR LA

(3) A R AR S E BT 2B (1 ARV & 4R AE.

(4) Bz ful, 1B 00 AR IR,

(5) i1kt n B .

(6) B R bR P RV S A R AT T, AN T 21T, B 4, A R S A g, W R FH
MET 5

10. 2 AR

RS R PR R AT D 6 ARV BB A By 7, B BDE AR A A AL PCB R B2 A, AR
Ej%ﬂ WIRVEIHAL B LCD, BEHA AT DA 223

10. 3 LCD Ab¥E Ky vid: 2 =h I

TEVE P W BERII, A AR GRS 1EkAm, i
(1) FNEE
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(2) LI

(3) AT LR A B SR b i, & AR 2 2 iR R ot e

DL NS08 AN A8 -

(1) K

(2) i

(3) Fik

10. 4 ™R

LCD UK FL S AIC s  THENAE ) COMS FRLIES, DR FRAT T SSURE AT A Va2 A 4 FH 1 A N 24 g 322
#| VDD 8¢ VSS b, {EFTHFHIEZ AT, EAZMANERE S, JF HORMIEAE. TAEG K413
WA R, PR FRATIHEE DU A it -
(1) AEZEFECAE P W s AR iy, 8 AN B L NS ip I . A S /s A BT A 1 2%
ISR Yr i AL PR R R A AR A ARt S R B RN b, iy A e R A A, Bl
JEUCLE BE 7873 H M 1) 25 3 v i A7
(2D TEBRAEON, W s RN, BB 2 ORFFERAE N sn o Bk, Al AN AR At B AR R [F]— HL AT
(3D FEERAE LR v e 5 IR V8 22 78 4 e, JCHIZ IR B 2%, W20 R I He s, YA i v, DA 41
.
(4) W AR A — 2 ORI, B IR T8 il s LCD F ot v R1497, 05 G4
T P2 1S 23 it B s AT R B SR 4 25 AR AR A AR i
(5) VER P | e 50~60%RH

10.5 HGLRY IR E

VO SR BT R ML DR T, DAL, £l e 0145 7 PR DR AR e . R LI LU
PRI A AN 5OV, KR T R 1ok AP0 20 1 5 2l P 0 2 PR R 1T
ft.

10.6 BRI FHI

(1) WA RS A A o Bl vy S A R (K A i, BT LARRIB A RS R 1 i A P P 8R4 FR A 2
REE

(2) VAR HRAE AR IS AT I Wi N I TR A T 1R W AR e W] AR, o —Jiii, fE il
MEEI21T LCD hif A, Hig, XLEHRIFAEWRA BIEHRE L LCD K%, ik &I
BB IR AR RN, B TAR R IE R .
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(3)  WRAEBATII R DA L IR X BRI, PR BRIk
SR IEH o

(4)  Zummn SRAT AR PR B A0KE 5 D AR 27 S Y. S04 g T 5

(5) AR AR A de i TR B, IS BRI /N T-45 T+ 50%RH.

10.7 Y& = I

FE S B s BRI 20 2 DR LA
XM BRI EIUE N/ L A W] LR
RBP4 2.
(1) SR g 24
HLER IR : 280°C +£10°C
JEEERTR] . < 3-4S
PREEARL: A S, A AR A I R
AT Rl 5 2 T sl (R, TR R A 4 I 2803 Bt S 7 B ER L T, 03 B IS 2 0
B By 3. Ak, A 1 8 S SRR I AR B 0 VR W s R PR v G, DY AR MR 50 S P 25
i S 7N B ) DR L
(2) FEA IR R I
T B2 AL 7 I U R A S B2 16, I AR B B I 05 55 B AR 8 58 e s AL I 1A% 3 1%
FRER. AR R TC AT FH )R8 B e 26, it Dy it SR B AR vk . AR R BRI R e 1)
B WA ” . eAME RN &, RS 3 k.

10.8 1% 5474t

VRO 7 R T A N TR i A I, RO LT J )
URAEAF TR 2, RS i 6 IR R, A8 s BORANEE s 78 50 38 R IR 484

ST

(1) A A7 I RO BT ) I 0 i A 2.

(2) Al A BICE B BRI 56 AN Bl AR, i 1),

(3) J PR E REIRAL, AN FaAE Ry IR PR B FH G TN A B AR A
AT ik o

(4) A A7 N PRATFARIR ., B AR A A B 2 0°CT35°C

(5) AFfili N AN SEVFAE AT A< 08 32 Ak B i o' P 1T
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