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PRODUCT NAME

TM57 Series IC

TITLE
TM57FLA80 DEMO CODE FOR LCD FUNCTION

APPLICATION NOTE

01. Introduction to DEMO functions

1. To get the detail of the DEMO program, please refer to TM57FLA80_LCD.ASM
2. lllustration to DEMO functions (as shown in the following pictures)

1) Display “SUN” letters.

2) Display the time under “SUN” letters, which includes Hours(00~23),
Minutes(00~59), Seconds(00~59). The displayed data will change with time.
The LCD parameters used are 1/8 Duty ,1/3 Bias, the working voltage is 3.0V
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3. Circuit Diagram
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02. LCD initialization set up method

1. Set up the base LCD driving clock

The base LCD driving clock is related to TM2. The user can set it up in the
TM2CTRL register. The address of TM2CTRL is R PLANE ODH.
First, select the clock source of TM2. If BIT4 of TM2CTRL is set to 1, the clock
source of TM2 will be Fosc/128(Fosc is the system clock); otherwise, if it is zero, the
clock source will be the system sub-clock.
Then, select the LCD alternative frequency (setting LCDCLK register). There are 4
possible selections, which are controlled by the two bits, BIT[1:0], of TM2CTRL.:

BIT[1:0]=00 LCDCLK=128, LCD
BIT[1:0]=01 LCDCLK=64, LCD
BIT[1:0]=10 LCDCLK=32, LCD
BIT[1:0]=11  LCDCLK=16, LCD

alternative freg=system
alternative freg=system
alternative freg=system
alternative freg=system

sub—clock/128
sub— clock/64
sub— clock/32
sub— clock/16

For example, let us assume the clock source of TM2 is the system sub-clock and the
frequency of the system sub-clock is 32.768Hz, the DUTY of LCD is 1/8, the target
LCD frame frequency is 32Hz, i.e. the time to scan LCD for one cycle is 31.25ms.

According to formula:
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(the time to scan LCD for one cycle) =2x [ (1/ frequency of the system sub-clock)
X (LCDCLK)> ]+ (DUTY of LCD)

We get:

(LCDCLK)>
= (the time to scan LCD for one cycle)
X (DUTY of LCD) X (frequency of the system sub-clock) +2
= (31.25X0.001) X (1/8) X (32.768X1000) =2
= 64

Then, BIT[1:0] of TM2CTRL =01. The instructions to execute are as follows:

mov 1w TIMER2CLK subClock  ;b’ 00000000’
iorlw LCDCLK 64 b’ 00000001’
movwr TM2CTRL

The following is the waveform of the COMO port. The Frame time in Figure 1 is the
time to scan LCD for one cycle, i.e. 31.25ms. The time of each grid represents the
base LCD driving clock, i.e.

(1/ frequency of the system sub-clock) X ((LCDCLK)
= 1.953125 ms
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2. Select appropriate COM and SEG ports

The selection of COM and SEG ports is related to the three bits, BIT[6:4], of the
LCD_PU register(R PLANE 0Ah). The user can set the corresponding parameters
based on the following table.

BIT[6:4]=000 LCDpin_use_NO ;6'00000000'
BIT[6:4]=001 LCDpin_use_com[0~3]andseg[20~23] ;b'00010000"
BIT[6:4]=010 LCDpin_use_com[0~7]andseg[16~19] ;b'00100000'
BIT[6:4]=011 LCDpin_use_com[0~7]andseg[12~19] ;b'00110000'
BIT[6:4]=100 LCDpin_use_com[0~7]andseg[8~19]  ;b'01000000'
BIT[6:4]=101 LCDpin_use_com[0~7]andseg[4~19] ;b'01010000'
BIT[6:4]=110 LCDpin_use_com[0~7]andseg[2~19]  ;b'01100000'
BIT[6:4]=111 LCDpin_use_com[0~7]andseg[0~19] ;b'01110000'

For example, we want to use COM0O~COM7 and SEG4~SEG19. Because
there is no need to use pull up, all the pull up resistors on the PD, PE, PF, PG
ports for the corresponding COMs and SEGs will be forbidden. This way, we
can execute the following instructions to achieve the effect:

moviw LCDpin_use_com[0~7]andseg[4~19] ;b'01010000'

iorlw PDPU_Disable ;b'00000001"
iorlw PEPU_Disable ;'00000010'
iorlw PFPU_Disable ;b'00000100'
iorlw PGPU_Disable ;0'00001000'

movwrLCD PU

3. Clear the LCD display RAM

The addresses of LCD display RAM are in R-plane 20H~33H, a total of 20 registers.
The purpose to clear these 20 registers is to set the LCD initialization state into all
off mode. Please refer to the LCDINIT subroutine in the DEMO program for the
instructions.

4. Enable LCD and set appropriate DUTY, BIAS, and LCDBRIT

This configuration is related to the LCDCTRL register at address, R-plane 11H. The
following is the description for each bit of this register.

BIT[7] controls the ON/OFF of LCD:1=LCD ON, 0= OFF.
BIT[6:5] control the DUTY of LCD

BIT[6:5] =00 static

5 tenx technology, inc.
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BIT[6:5] =01 1/3duty
BIT[6:5] =10 1/4duty
BIT[6:5] =11 1/8duty
BIT[4:3] control the BIAS of LCD:
BIT[4:3]=00 1/2bias
BIT[4:3]=01 1/3bias
BIT[4:3]=1x 1/4bias
BIT[2:0] control the LCDBRIT of LCD:

BIT[2:0] =000  LCDBrightness_(12Div20)VDD

'6'00000000"

BIT[2:0] =001  LCDBrightness_(12Div19)VDD
'6'00000001"

BIT[2:0] =010  LCDBrightness_(12Div18)VDD
'6'00000010"

BIT[2:0] =011  LCDBrightness_(12Div17)VDD
'6'0000001 1"

BIT[2:0] =100  LCDBrightness_(12Div15)VDD
'6'00000100"

BIT[2:0] =101  LCDBrightness_(12Div14)VDD
:6'00000101"

BIT[2:0] =110  LCDBrightness_(12Div13)VDD
'6'00000110"

BIT[2:0] =111  LCDBrightness_VDD
'6'00000111"

The user can select a corresponding value to fill the LCDCTRL register based on the
specific requirement. For example, The instructions to set DUTY, BIAS, LCDBRIT of
LCD to 1/8duty, 1/3bias, working voltage 3.0V((12/13)*3.3) and enable LCD are as

follows:
moviw LCD_Enable ; b'10000000"
iorlw Duty 1Div8 ; b'01100000"
iorlw Bais_1Div3 ; b'00001000"
iorlw LCDBrightness_(12Div13)VvDD  ; b'00000110

movwr LCDCTRL
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03. Configuration of the LCD display RAM
1. The relationship between the Display RAM and the COMs and SEGs

& COM 2oMT coMe 2OME Jelall "] ooM2 oMz QoML oMo
B-Plane 20 | SEaQ0 SEQO SEZ0 SEG0 SEQD SEQD SEQ0 SE20
Z1 SEQ1 SEGL SEZL SEGL SEGL SERL SEGL SE=L
zz SEQ2 SEQZ SEQZ SEGz2 SEQZ SEQz SEQz2 SE2z
23 SEGQ3 SEG2 SEZ2 SEG2 SEG3 SER3 SEG3 SEz2
z4 SEZ4 SEZ4 SEZ4 SEZ4 ZE24 SEZ4 SEZ4 ZE34
ZE SEGS SEGS SEGS SEGE SEGS SERS SEGE SE=E
Z6 SEZG SEQE SEZE SEQE ZEQE SEZE SEQE ZEQE
z7 SEST SECT SEST SECT ZEQT SEQT SEQT ZE2T
zg SEGE SEGS SEGS SEGS SEGS SEGS SEGS SEGS
za SECa SECS SEZG SEGS ZEGS SEQS SEQs ZE2n
Za SEQ10 | SE=10 | SEG10 | SEGL0 | SEG10 | SEGLO | SEG10 | SEGL0
Zh SE31ll | SE211 | SE@1l | SE@1l | SE@11 | SE@1l | SEG1l | SE@1L
Zo SE@lz | SE@lz | SEGl2 | SEG1z | SEG1: | SEGL2 | SEG1z | SEQ12
zd SE@Lly | SE212 | SE@13 | SE@12 | SE@13 | SE@L3 | SEGL3 | SE@L3
Ze SEQld | SES14 | SEG14 | SEG14 | SEG14 | SEG14 | SEG14 | SEQ14
Zf SE@LS | SE215 | SE@LS | SE@LS | SE@1S | SE@LS | SEGLS | SE@LS
30 SEQLl: | SE2le | SEQlé | SE@le | SEQLe | SEGLE | SEGLlé | SEQLE
31 SEQ17 | SE=217 | SEG17 | SEG17 | SEG17 | SEG1T | SEG17 | SEQ1T
3z SEQLE | SE=l2 | SEGls | SE@le | SEQ1% | SEGLE | SEGlg | SEQls
33 SEQ1lE | SE=15 | SEG1S | SEG1S | SEG1S | SEG1S | SEG16 | SEQ1S

the relationship chart between the Display RAM and COM and SEG

The relationship between the Display RAM and the COMs and SEGs is shown in the
chart above. For example, the register 20H in the chart controls SEGO0 and the 8 bits
of 20H, BIT7~BITO, control COM7~COMO respectively. i.e. in order to turn on the
LCD pixel intersecting COM7 and SEGO in the LCD panel diagram, set BIT7 of 20H
to 1. Of course, if turning off is desired, clear the bit. Follow the same procedure to
configure all other pixel.

7 tenx technology, inc.
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2. Programming the LCD interface function

In order to facilitate programming, turning on LCD usually requires the composing of
corresponding interface function based on the specified LCD panel diagram. Here, a
LCD panel diagram as shown below will be used as an example to illustrate how to
compose a subroutine for displaying letters using a 7 segment numeric code display.
S in the panel diagram represents SEG(e.g. sO represents SEGO0), C represents
COM(e.g. c0 represents COMO).

513 512 =511 510 s9 sB =T s6 55 54 =23 52 51 =0
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LCD panel Diagram
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1) 7 segment numeric code display subroutine

113 ” [13 b » [13 »

A numeric code pattern is made of 7 segments, a C
“d”  “e” “f” “g” . Therefore, it is called a 7 segment numeric

g

code pattern. Their corresponding positions are shown in the following
diagram:

There are 8 “7 segment numeric code patterns “ in the LCD panel diagram in
total. Here, only the leftmost numeric code pattern will be illustrated; the
others 7 can be deduced by the user following similar procedures.

First, arrange the positions of these 7 pixels. i.e. which intersection of SEG
and COM correspond to these 7 pixels respectively. Then, mapping their
corresponding address and bit in the Display RAM. The results are as follows:

point intersection RAM position
a s18 and c5 BITS of 32H
b s17 and c5 BITS of 31H
C s17 and c7 BIT7 of 31H
d s14 and c7 BIT7 of 2eH
e s18 and c7 BIT7 of 32H
f s18 and c6 BIT6 of 32H
g s17 and c6 BIT6 of 31H

As such, when this 7 segment numeric code pattern is going to display O,

9 tenx technology, inc.
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abcdef should be turned on and g turned off. The following is the on/off states
of a~g points when displaying 0:

a s18 and c5 BITS of 32H =1
b s17 and c5 BITS of 31H =1
C s17 and c7 BIT7 of 31H =1
d s14 and c7 BIT7 of 2eH =1
e s18 and c7 BIT7 of 32H =1
f s18 and c6 BIT6 of 32H =1
g s17 and c6 BIT6 of 31H =0

Once these arrangement has done, programming becomes rather easy. As
for the details of the program, please refer to the subroutine NSMG_Dis_1
in the DEMO program.

2) Dot Matrix LCD display subroutine

IAQ BO O DY [EO

ALl Bl 1] P} E2

A B2 C2 D] E3

A3 B3| 3] D3 [E4

A4 B4 C4 D4 [ES

The above diagram is the mapping diagram corresponding to a 5x5 Dot

10 tenx technology, inc.
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matrix. Here, we will use the leftmost matrix on the LCD panel diagram as an
example to illustrate the programming proceduce of the Dot Matrix LCD
display subroutine.

Pixel intersection RAM position
A0 s19 and c0 BITO of 32H
A1 s19 and c1 BIT1 of 32H
A2 s19 and c0 BIT2 of 32H
A3 s19 and c3 BIT3 of 32H
A4 s19 and c4 BIT4 of 32H
BO s18 and c0 BITO of 31H
B1 s18 and c1 BIT1 of 31H
B2 s18 and c0 BIT2 of 31H
B3 s18 and c3 BIT3 of 31H
B4 s18 and c4 BIT4 of 31H
CO s17 and c0 BITO of 30H
C1 s17 and c1 BIT1 of 30H
C2 s17 and c0 BIT2 of 30H
C3 s17 and c3 BIT3 of 30H
C4 s17 and c4 BIT4 of 30H
DO s16 and c0 BITO of 2fH
D1 s16 and c1 BIT1 of 2fH
D2 s16 and c0 BIT2 of 2fH
D3 s16 and c3 BIT3 of 2fH
D4 s16 and c4 BIT4 of 2fH
EO s15 and c0 BITO of 2fH
E1 s15 and c1 BIT1 of 2fH
E2 s15 and c0 BIT2 of 2fH
E3 s15 and c3 BIT3 of 2fH
E4 s15 and c4 BIT4 of 2fH

\. 7

Now, if we need to display a letter “s” on the dot-matrix, it will be shown as
the diagram below :

11 tenx technology, inc.
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(/]

Hence, the information of each pixel, AO~A4, BO~B4, C0~C4, D0~D4, EO~E4,
are obtained as follows:

pixel intersection RAM address

A0 s19 and c0 BITO of 32H =1
A1 s19 and c1 BIT1 of 32H =0
A2 s19 and c0 BIT2 of 32H =0
A3 s19 and c3 BIT3 of 32H =1
A4 s19 and c4 BIT4 of 32H =0
BO s18 and c0 BITO of 31H =1
B1 s18 and c1 BIT1 of 31H =0
B2 s18 and c0 BIT2 of 31H =1
B3 s18 and c3 BIT3 of 31H =0
B4 s18 and c4 BIT4 of 31H =1
CO s17 and c0 BITO of 30H =1
C1 s17 and c1 BIT1 of 30H =0

Preliminary
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C2 s17 and c0 BIT2 of 30H =1
C3 s17 and c3 BIT3 of 30H =0
C4 s17 and c4 BIT4 of 30H =1
DO s16 and c0 BITO of 2fH =1
D1 s16 and c1 BIT1 of 2fH =0
D2 s16 and c0 BIT2 of 2fH =1
D3 s16 and c3 BIT3 of 2fH =0
D4 s16 and c4 BIT4 of 2fH =1
EO s15 and c0 BITO of 2fH =0
E1 s15 and c1 BIT1 of 2fH =1
E2 s15 and c0 BIT2 of 2fH =0
E3 s15 and c3 BIT3 of 2fH =0
E4 s15 and c4 BIT4 of 2fH =1

As such, when displaying a letter S is desired, simply configure the RAM data
of these 25 pixels according to the above description. From this point on,
please refer to the WRITE_dat_1 subroutine in the DEMO program for the
details of the latter part of the program.
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04. The user guide of the LCD panel emulator

1. Editing a LCD pattern on the LCD panel emulator
1) Open the LCD panel emulator as shown in the following Figure:

“TIIIDJ'ISTIIIE baze on TICESY HY® ( Chip name is : THESTFLAS0 ) S/¥ Ver=zion 1. 0.1 Build D08 H/W _Iﬁ'lil
") File Edit IC Series Compile ¥iew Froject Debuz Settings lUpdate Hindow About — |d=<HE]]
ST =1 A N L N R Y P = T = B R N EEN S Ee S et WO (e F]
BB Froject (E: IR E IC{FALODVLCD, 0636 H - =
B2 Assembly Filas 0637 moviw  CLKCTRL-ATOSAVE s I B AR g A A MOE T
! ﬁﬁggngfﬁﬁﬂﬁﬂumﬂmw 0638 iorlw  CLKCTRL_SUBXTCDIS 1 F AT ATk Rk 2 ER L IR
B Teinds Files 0639 iorlw  CLKCTRL_SUBCKE FREA R b X g
§LE] EAE 3 LCININSTE &40 MoOvVwT CLKCTRL
L3 Watch Memory Files 0641 H
0642 mov 1w TIMERZCLK _subClock
N | | 0643 iorlw TIMER2DIV_R8152
1 0644 iorlw LCDCLK _64
0645 movwr  TM2ZCTRL s TMZAG 5 R HAT=(1/32768)
Eanki:Mame [_2cer [ wal | 0646 H
delr0 43 0647 mov 1w LCDpin-use_com ([0 7]andsegl4 15]
aeny PR 0648 iorlw  PDPU_Disable
0649 iorlw PEPU_Disable
0650 iorlw PEFPU_Disakle ]
T B— T Tt 0651 iorlw PGPU_Disable . _ _
nGa52 MOVwT LCD_PU LCDAHE R com [0 7] F=seg [4 1!
0653 :
654 call LCDINIT
0655 :
N6sa movlw LCD_Enable
R-Flane:Name [ et [ wal | 0657 iorlw Duty_1Dive
0658 iorlw Bais_1Diw3
0659 iorlw LCDBrightness_ {12Div14) VDD
0660 MOVwT LCDCTRL SLODMERE,. dutvsEF1/8. Ba
0661 :
| o wustch 662 mov 1w INTF1_TMZF hd
F-Plane | R-Plans |Por| I i | Ei
PC: ooDc j 0 Error(s), 0 Warning (s}
W register : 50
ROM page : 0 Program Counter Maximum : 0275h (629)
<IF!AMI bank: 0 _'l_l 11 | ;'_I
[ |[Ln=BS2, Cel=19, Imsert [vaL=D, Bas [Chip: IMSTFLASOD ¥ LPT Port

: | Window About
Tile ¥ertical
Tile Horizontal

Cascade

1 System Confiz Register 0¥ UnHame)

2 Text Edit (E:\T0HIr{4\TSFS10039_TMSTFLASOAR Y TSFS10039_TMST

3 Text Edit (E:\T0HIF{\TSFS10039_TMSTFLASOAR . TSPS10039_TMST
4 ICD Fanel —— Untitled
5
6

Text Edit (E:AWINE ZC{AICDATMSTFLASO_LCD. azm)
Frogram EOM List File —— E: IR B IrisicoatmsTFLaso 10D 1st  \Window ” functian

2) Click
on Menu bar, as shown in the following figure:
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B THUATESTIDE base on TICESY H/Y ( Chip name is : THSTFLASD ) 5/F ¥ersion 1.0.1 Build 008 H/¥ Version ¥0.3 — [Text Edit (ESAISESCERY 1= %]
"1 File Edit IC Series Compile Yiew FProject Debug Settings Update | ¥indow About — =] =]

B | e G| o |m|m] o] =] oaex|en|ch| & &% Tl teued

—————— Tils Herizontal
U636 ; R
=F-Z> Azzembly Files 0637 mowv 1
E:ATH B 30 R\ LCDNINS TR 0638 ior| LSvsten Confiz Register 0 lnMane)
23 LCD File . 0639 iorl 2 Text Edit (E:AJHHIX4A\TSPS10039_TMSTFLASOAF\TSFS10033_THSTFLABDAR \ tmST £1a80_nart_vrx. asm)
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-~ BRI TNSTE D640 R 4 1on Panel — lmtitled
<23 Watch Memory Files 0641 ST w5 Text Edit (E:\JRHITHALCDNTWSTFLASO_LCD. asm)
0642 mov | B Program ROM Lizt File —- E:\TAHE I {#F\LCDATMSTFLASO_LCD. 15t
| | 0643 iorI® TITMERZDTV 317
1 0644 iorlw LCDCLK —64
0645 movwr  TM2CTRL s TM2 % B B 3T=141/32768) -
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deir2 45 m
0649 iorlw  PEPU_Disable
0650 iorlw PEPU_Disable ]
0651 iorlw PGPU_Disable
Borkt:an | oo | va | 0652 movwr  LCD_PU SLEDE Meom [077] Aeseg [47 10
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0654 call LCDINIT
0655 :
0656 mow e LCD_Enable
R-Plane:MName: Addr | wal 0657 iorlw Duty-1Div8
0658 iorlw  Bais-1Div3
0659 iorlw  LCDBrightness_ (12Div14) VDD
0660 movwr  LCDETRL s LOMEAE, dutysRM1/8, Ba
0661 :
0662 mov 1w INTF1_TM2F =
F-Plane | R-Plane atch |Por| | i A i
PC: 00DC j 0 Error{s), 0 Warning({s}
YW register : b0
ROM page : 0 Program Counter Maximum ; 0275h {629)
RAM bank:0 - hd
2l | _l_I L] | _l_I

[ [Lr=B41, Col=22, Insert [war-o, 548 [Chip: TMSTFLASO 5 LPT Pore

3) Select “4.LCD panel--Untitled” ,TICE59 will open the LCD Panel emulator as
shown in the following figure:

B TNUATESTIDE base on TICESS H/Y ( Chip nome is - TESTFLASO ) S/¥ Wersion 1 0 1 Build 008 H/F Ver=ion ¥0 5 — [LCD Fanal = iineseiea) —l=] x|
"1 File Edit IC Series Compile ¥iew FProject Debug Settings Update Window About =l =

B o mwmEm] =] ] ealen]en]c] S5 2] xR olelmelrolel s S
=] - deet (E:NIR B I A\LCDLLCD.

El] Fro

£1-E= Assambly Filas

: [ B JRB I LoD TS TR
-0 LCD File

B2 Inelude Files

. E:ATH B S LODA TS TR
O Watch Memory Files

e — |
BankD: Name [ eaar [ wa |
delrd a3 oo
deirt aa oo
delr2 as 0o
Bankl hame |_addr [ wal |
R-Plane:Mame. [ _mddr [ = ||

F-Plane | R-Plane  VWatch |F‘Dr|

[
PC: 00DC j 0 Error{s), 0 Warning({s}
"W register : 50
ROM page : 0 Program Counter Maximum : 0275h (629)
RAM bank : 0 ~ =
i S 1Y 1 |
|[Step Over [ VAL=0, 645 hip: TMSTFLASO % LFT Fort

15 tenx technology, inc.
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8-Bit Microcontroller

4) Click on the == button will enter the LCD Panel library editing window as
shown in the following figure:

E LCD Pattern Editor :

( E:\JRHF\TSPB10039_TESTFLABOAP Kk pat )
Pattern Setting Help

File Edit D

IO

i o 1]
Ig[CleNo=]c] [A] (& ]E[@] (=] [H] [X]wflda] =]

e

[ Loy

5) Single click on the

Ei LCD Pattern Editor :

button and a dialog box pops up as follows:

© (B ARAXPETSPE10039_TESTFLABOAP\kk. pat )

File Edit Draw Fattern BSstting Help

. [=1)

[1 14| o
NEFDONECE S Y

Patiern width [2..32) m
Pattern height [2..32) m

OK [Enter]) | Cancel [Esc) |

En| @ Ede B | 2w |Gw (@ [@Fen | -tm [FeaWa @ |[Ux [[FHe

| ||“ B 18:57

16 tenx technology, inc.
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6) Change the grid data of width and height in the dialog box to 24 and 32

0K [Enter] |

respectively. Then, Single click on the button. Observe the

change of the interface as shown in the following figure:

[ LCD Pattern Editor : ( E:\IiEH3¥#\T5P810039_TNSTFLABOAP\KE. pat )

raw Pattern Setting Help

[ 1[40 M
NEECNEDEINBEE X[ [da]="]

i J@@[g e @Y Ja&;w:..h&jmu |®U1.. [wlzn..-| -i- . .|552A. -|!c1 | G |‘He. .||@L: J@H«@&g 16:59

7) Click on the S button. The user can edit the LCD pattern in the library editing

interface. The edited pattern is as below:

[ LCD Pattern Editor : ( E:\IiEH3¥#\T5P810039_TNSTFLABOAP\KE. pat ) Iy [=] ]
Rile Edit Draw Pattern Setting Help

[ 1 [N o 1]
NERONE S EEEE) [ X[t =]

| @@ de B |2 |Gw [@u. |#en-|--m | Ees | ®o . |Se. |¥E [HE J@H«@&g 17:01

17 tenx technology, inc.
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8) Click on the =

(save ) button in the tool bar. Then, the drawn patterns will be
saved. If this is the first time edit, a dialog box as follows will pop up after clicking
u save button:

IS

{RAFZER (1)

9) Enter file path and file name in the above dialog box. After clicking “Save,” the
drawn patterns will be saved.

10)If another pattern needs to be drawn, simply click the

m button in tool bar and
repeat steps 7, 8, 9. Of course, if deleting a pattern is needed, simply click on
the IE button once.

o
11)Click on the LE&

button. A dialog box pops up as follows:

MM;WTQ? 7@@&]

008 H/¥ Ver=ion VO 3 — [LCD Panel

rrrrr

uuuuu

uuuuu

Pattern Source
= Pattern Editor

eeeeeeeeeee

T roe [ var

Patterns :

© Bitmap File

Frisne | Rblane wston [an |

PC : D0DC j
W register : 50

i |

0 Errvor{s),
ROM page : 0

Program Counter Maximum :
RAM bank: 0 hd
<l ] 3 1«1
[Step Over

1
Frw-prr 0140

0 Warning{s}

0275h (629

18
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Pattern Source

&« Pattern Editor Patterns :
" Bitmap File - =
12) Select “Pattern Editor” option — SO
=
as shown in the figure., Then, click on the button to load the existed
pattern file into the editor. If there is patterns in the loaded file, the patterns
|
shall show in = on the left of . Bottom patterns click on

theJ button Uill show all patterns shown in the following figure:

B TRUATESTIDE base on TICESY WY ( Chip neme is : THSTFLABO ) S/¥ Version 1.0.1 Build 008 /¥ Version V.3 = [LOD Pansit == iniaeiea] =lEix]
:|1=1 Edit IC S = Compile View Project Debuz Settings Update Window About =&

HES gs|hfa mm.u‘d; @@I“&j

Files
B ICEALCDA TS TR
emory Files

BaniC:Name | adar [ val
delrd 43 a0
el 44 o]
delr2 5 W
DTN [
Segment/Common— — Pattern Source ———————————
Seg: |0 & Pattern Editor Patterns :
Com: [0 " Bitmap File
[ RePlane:hame | ader | val LCD data: [addr Hex BT
0020 00 00 00 oo
0024 g0 7F 43
0028 (B2 FF AF
iluel |BO | FO | CF |
| 0030 F5  BS F5

‘F-Plans | R-Plans Watch |pm—t. |

=i _
FC: 00DC j 0 Error (s}, 0 Warning(s) -
W register : 50 P i
ROM page : 0 Program Counter Maximum : 0275h (629)
RAM bank: 0 - -
T o s | o]
| [Hi-D1E:0140 [var=0, 545 [hip: THSTFLAZO 7 LPT Port
19 tenx technology, inc.
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13)Single click on the ﬁl- button ,the pattern editor will display grid as shown in
the following figure:

(WA THUATHSTTIE base on TICESS H/T. A ] 3|
File Edit IC Sevies Compile V¥ ect Debug Settings Update Window About
Ble|@|@l &lm|E]e]o] slomlan|c &% &xplelnlololec|S)
_————
5 BE Project (3:'T8AICFFALLTVID I 2 | lm Iz E
56 hssembly Files N2 @Eﬁ L@ @
C ] BB TALCDWASTE
00 10D File
=+[Z Include Files
C ] AR FrfALCDMSTE
(1 Watch Memory Files
0 |
1
Watch RAM
Bank0 Name [ adr [ val |
delr] 43 "
o e
delr2 45 oo — Segi jC — Pattern Source
Seg: |0 " Pattern Editor Patterns :
Bank1:Name [ adar [ wal | o ,l]_  Bitmap File
LcDdata: [addr Hex [o[ 1 [ 2] 3 | - o
0020 00 oo oo oo
0024 80 YF 43 Ad
R-Plane:hiame | Aldr | Wal i 0025 E? FF AF FO
00z2c BO FO CF AS
0030 F5 B5 F5 12 x|
. i Watch |
F-Plane | R-Plane C |Pnr1 | ._ﬂ I _’i—

PC: DDOD j 0 Error{s), 0 Warning(s) Tl

W register : 00 e

ROM page : 0 Program Counter Maximum : 0275h (629)

RAM bank:0 - _l_'J
d | ' 1< | v
231,30, ¥=7, k=515 [Le=1, Col=1, Imsert [vireo, 334 [hip: THSTFLARD W LET Fart 4

—3 — E
18 T 2% 1819 [IE 24 3EXk 1347 13 F& B FE U5 o¥xE OX

14)Click on the J button to select the desired patterns as shown in the following

figure:

Segment ! Common Pattern Source

Seg: |0 + Pattern Editor Patterns :

Com : [D " Bitmap File =

LCD data: [Addr Hex [ o[ 1 [ 2] 3 -

0020 oo 82 02 oo
0024 co A0 08 oo
002s 50 00 00 oo
o02c 08 00 oo 01

0030 02 40 00 02

-U +4 IR | —
| 4

20 tenx technology, inc.
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15)Click on the left mouse to select the desired pattern.

16)Click on the u button so that the desired pattern will be marked as “picked.”.
Click on the left mouse at an appropriate location on the grid area to place the
desired pattern on the grid PLANE as shown in the following figure.

“TII’I‘[ISTIH! base om TICESS H/W ( Chip name is : TESTFLAS0 ) S/¥ Version 1.0.1 Build 008 =10 1‘
File Edit IC Series Co Vie oject Debug Settings Update WHindow about
EI=TE Inlml a3 on] o5]c| & HIEEN S S RS ]
- Project (E \ﬁEI:‘cr#\L:mL:n | e I Sl | =)
BJA mbly File ~ e ﬁiﬂ Ba
[ E \Iﬁﬁx(#\mn\msn
B3 LOD File
£+ Include Files
EY E:\THBIAALODRSTE
£0 Watch Memory Files
N — |
Watch RAM
Bankd: Name [ twctar | val |
delrn 43 s
seis o
dlsli2 28 oo, s icC Pattern Source
Seg: [0 & Pattern Editor Patterns :
Bankl:Name | wcter | wval | Com : IU—  Bitmap File
1
| [ [ [ | icDdata: [Addr Hex [ o[ 1 [ 2 [ 3 | - B r b —
0020 00 00 00 oo
0024 80  7F 48 Ad
R-Plane:Hame | wcter | wval | 02e E>  FF  AF Fo
0020 B0 FO CF AD
o030 F5  Bs Fs 12 =l
4 ¥ ‘watch =
F-Plane | R-Plane cl |F’ﬂ|’t | liil I _"—
PC : 0000 :I 0 Erroris}, 0 Warning(s}
W register : 00
ROM page : 0 Program Counter Maximum : 0275h (629
RAM bank :0 - _'Ll
< | » 1« | L3
[231, 30, =T, 1=515 [Lr=1, Col=1, Insert |vaL~0, 334 hip: TMSTFLASO ' LPT Port v
17 W 2 ¥ 13/z0 {28 18 s[Ek 84T 1 F Tl T FRE BES fXPE) OX
1
L. ..J.

17)If adjusting the position of this pattern is required, click on the button. Then,
move the cursor to the pattern need to be adjusted. The shape of the cursor will
turn into a graphic with 4 outward arrows, which indicates that the pattern is in a
state that can be dragged. Click on the left mouse and hold and drag the pattern
to the desired position. Then, release the cursor and the position of the pattern is
changed.

21 tenx technology, inc.
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File Edit IC Seriez (

Hew CirltH
Open Cirl+O

Sawve Az, .

18)Click on _ Exit

to save the LCD pattern file. If this is a first time to

save, a dialog box as shown in following figure pops up.

FEEROUEIR =18l x]
gs Update Window About

X

zix[ 0] e|c|®)|

JE I = 2

FHE @ | E

{RFER @ [Lon fites o 1ed) = Wil |

2 |
T

o030 97 34 JE 38
o040 B9 A3 ED B7
onso 4 0B 0B O1
onso o7 84 7D 8B
o070 78 AD 38 56

<l |

F-Plane |R—Plsne | Wistch | Port |

FC : 0000 :I

W register : 00
ROM page : 0

RAM bank:0 -

[231,30, =T, k=553

In=1, Col=i, Inzert

[Chip: TMSTFLASO o LPT Fert

Enter the path and file name to save the LCD pattern file.

Preliminary
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19)Repeat steps 14~18 to complete the LCD pattern layout as shown in the
following figure.

BETRUATESTIDE base on TICESS H/¥ ( Chip neme is : TESTFLABD ) S/¥ Version 1.0.1 Build -0l x|
"] File Edit IC Series Compile Yiew FProject Debug Settings Update Window About . = |
Bleea blwm]o] o] o] 2le® 2 alealielolelc|s]
_— s
£ B Froject (B I HCFLCDNLCD 2 || I |a-| &
=B Assembly Files \ S |= @ ﬁ Lo | |
Lol BB STHMLOIA ST E
B-[Z ICD File
o] B TR E#ATSPR10033 I
B2 Include Files l
: E: AT B 2 PRALCD enST E
£ Wateh Memory Files ||
N [E— | |
) ||
Watch RAM [
Hank(:MName [ maar [ wval |
delr0 435 —
deirt 44 oo
celr2 45 on
[ — p— — p— — p— — p—
—— 5L 1O A Y T
I NN | LI | | | | LI L LI | L L LI | |
— — &> I — — — — —
IR VR L
— p— — p— — p— — p—
R_Plane: Hame [ sdar [ wval |
F-Plane | R-Plane WWatch |Pur| |
1

FC: 0000 j 0 Error(s), 0 Warning(s) i

W register : 00 o

ROM page : 0 Program Counter Maximum ; 0275h (629)

RAM bank:0 = hd
< | 3 ki | Ld
231,30, w=7,h=515 [Ln=1, Col=1, Insert [waL=0, 334 [hip: THSTFLAZO A IPT Port

o X
15 T 2% zofe0 firE 6. SE* 64 1F Fnl T FRE 5 HEEE) OX

. ? .
20)Click on the —=— button to edit the COM and SEG data of each pattern. Move
thle cursor to the top of “P” and qlick on the left mouse. The letter “P” will display

| e | .9
| L

: ' : ' |
2227 Then, Double click on 2= or click on the Iﬂl button directly. The
LCD attribute window will pops up:

23 tenx technology, inc.
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i karE - mE =1Ex]
THE REE EEW EGRO SEC HEBW

PR TRUATRSTIDE base =

Eﬁ File Edit IC Series Conpile View Project Debumg Settings lpdate Findow fbont
0, -+
7o : ilil@lﬁl_l i |ot]ad| ] 2% & |amIGBICI0|e|Cl9)
Gl Proje I - Im &
/18 B[ hssenbly Files _ __J ﬁ Lé
%A -~ B \AE AL ST I O
~|2 o3 10D File I
~f] BWIE B TSPE10039 H
O| & -2 Include Files ]
oo B AT BB PELCD tnST £ =
-2 Watch Memory Files u
LT
g :
1
i L[]
‘| F-Plane =
Banko IRERERE 1]
o020 =
ik FF DD FE E&
onsn BD A0 CD 4D
nasa 0 15 83 E
o080 3E 00 2 48
o7 F5 85 8D OO
4 | v 3
Bankl [o]i[=]3]
] o7 3 7E 3@
gggg (S:?f g? ?g ?ﬂ — 8 — Pattern Source
oorn 78 a0 38 =6
Seg: ' Pattern Editor Patterns :
— Com: [6 © Bitmap File =
d | . P H BE]

_
FP\anelHPlanelWatchann | P LCDdata: |[addr Hex [o[ 1 [ 2 a3 | B

0020 ol B2 02 o
:I 0024 CO Al DB oo o
PC : 0000 0028 B0 00 00 oo
002c 08 00 00 o1 f

W register : 00
nnan n» 40 n e -l

&7 Hg ®de By J_}Tspsmn | o ites | (P Gmail ? |@1ﬂtra}3d |-H'_I]AP—TM57 -mwems. || Y FeE J@,H«Eﬁg a:23

At this time, the data of Seg and Com will show in the window
Segment { Common

Seq: |14

Com : IE

, are the corresponding SEG and COM values to the

pattern, . mma According to the LCD panel diagram, we change these two
values to 19 and 7 as follows:

|___i__

LCD Attributes

. Seg — Patten

Seg:

Com: (7]

i Pattern Editor

" Bitmap File

As such, the SEG and COM properties of pattern, ===+~ are changed.

T

24 tenx technology, inc.
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21)Repeat the action of the 20" step to set up the corresponding Seg and Com
values of the remaining patterns in the grid area.

el
At last, click on the Iﬂl button to exit the LCD attribute window. This way, a
complete LCD panel diagram is built.
2. How to use the LCD panel diagram in TICE59 IDE.
1) Open the TICE59 IDE as shown in the following figure:

“IIIIOJISTID! base on TICES9 H/¥ ( Chip name is : THSTFLAS0 ) 5/F ¥ersion 1.0.1 Build 008 H/T =] x|

") File Edit IC Series Compile ¥iew FProject Debug Settings Update HWindow About =181
Bl blmE o] Ml (&% & nnpBeoecs
_— ;
=B Project (F:\BETFRAICIULD 0322 |min equ 36h 5 oA B
52 Assenbly Filas 0323|sec equ 37h ;A
C ] EATERMALCDAnSTE 0324 |-
= ile 1
o e 01325 [bufd equ 40h
C L[] BB LD nsTE 1326 |bufl aqu 41h
“f2] Watch Memory Files 0327 |buf2 equ 42h
0328 (;
] E— i3 0329 [delr0 aqu 43h P
1 0330 (delrl aqu 44h
F-Plane 0331 |delr2 equ 450
Barko I ERENEY 0332
0020 ED 0& DE 00 0333 org 000h
s B 0334 goto Reset_Vector
00s0 30018 83 & N33s org 001h
3858 ?E g‘; EE :‘;3 0336 goto TMRO_interrupt
0337 org 002h
0338 goto TMR1_interrupt
il I > 0339 org 003h
0340 goto TMRZ_interrupt
Barid [of+[2]3] 0341 org 004h
o I 01342 goto P¥MO_interrupt
0050 54 0B 0B O 0343 org 005h
poe S o 0344 gato  WKT_interrupt
0345 org 006h
0346 goto XINTA_interrupt

| | 2 0347 org 007H

Piane |R 0348 oto XINTB_interrupt -
F-Pl RPIEnelWﬁchlPon | NG Z i n .

PC: 0000 j 0 Error(s}), 0 Warning(s} o

W register : 00 i

ROM page : 0 Program Counter Maximum : 0275h (629}

RAM bank: 0 = hd
T S 01 | o]
231, 30, w=T,1=553 |Ln=334, Col=i, Insert [vaL=0, 334 [hip: TMSTFLASO A LPT Fort

25 tenx technology, inc.
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8-Bit Microcontroller

:Eile Edit IC Seriez Compile Vie
B || | o[

~B&l| Project (E:\JHEIC$ALCDALCD.
ElE? Azzembly Files
o elE] ENTRICMMICD ST E

BIE)

2) Clickon “LCD file” in . on the left-top window.
Then, click the right bottom as shown in the following figure:

BB THUATNSTIDE base on TICESS H/T ( Chip mame is : THSTFLABO ) S/F Version 1.0.1 Build 008 H/Y Vers == x|
T File Edit IC Series Compile ¥iew Eroject Debug Settings Update Hindow About I =
B Q] [0 [ ] onlan|es[<] S|6|% x| mmnol0ec|9)
—_— -
5 B Project (E:\AIBTFHLIIVLCL. 0322 |min equ 36h 5 457 B
5[ Assenbly Files 0323 sec equ 37h ;A4
: Emﬁ#\u:n\ms?f 03724 |-
[ T T : 0
S Inc L Hew equ 4ih
© e[ 2 Open 1 equ 41h
B0 Wat 3 Gave f2 equ 42h
4. Close
D i squ 43N -
T 5 Delete File 1rl equ 441
F-Plane - L2 aqu 45h
Bank0
wnzm T. Dounload OBJ Code to ICE... org 000h
3833 8 Compile includs diractories goto Reset _Vector
a0 e L% org 001h
33?3 ?E 32 55 EE, 0336 goto TMRO_interrupt
0337 org 002h
0338 goto TMR1_interrupt
al | R 0339 org 003h
0340 goto TMR2 _interrupt
Bk [of+l=205] 0341 arg 004h
o O 0342 goto PWMO_interrupt
0050 54 0B 0B O 0343 org 005h
e AT 0344 goto  WKT_interrupt
0345 org 006h
0346 goto XINTA-interrupt
| l 2 0347 org 007h
F-Plane |R,P|Er|glwalch| port | o 0348 gotlo XINTB-interrupt LIL
PC: 0000 :I 0 Error(s), 0 Warning{s) T
W register : 00 e
ROM page : 0 Program Counter Maximum ; 0275h (629}
RAM bank:0 - hJ
T o | .
|31, 30, #=7, h=553 [Lr=334, Col=i, Insert [vaL-n, 334 hip: TMSTFLASD o IPT Pert
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3) Move the cursor to the “5 Add File” item and click on it; a dialog box as shown in
the following figure pops up:

: 4 ==l x|
E ig Settings Update Window About ==l x|
CE xR0l e8|
SEHEO: [ v - @ ek E- EXil =
l 2 Frde
Oh
1h
2h
3h B
4h
5h
tor
Trupt
IS W | =1 I3 ) |
THA @ [ion Fites O o) = | [Trupt
™ ELREATETH @
rrupt
i o i 33T OTE 0T
0030 a7 3 JE 38 i
o0 T 0342 goto PW¥MO_interrupt
0050 s4 0B 0B o 0343 org 005h
s RS 0344 goto  WKT-interrupt
0345 org 006h
0346 goto XINTA_interrupt
< | > 0347 org 007h
F-P\anelﬁ.manelwawhlpm | 1 0348 gotlo XINTB_interrupt LIL
FC: 0000 :I 0 Error(s), 0 Warning(s) M
W register : 00 ]
ROM page : 0 Program Counter Maximum ; 0275k (6239)
RAM bank:0 hd i
| _»rl K| | _>l_I
[231, 30, w=T, h=553 [Lr=334, Col=1, Imsert [vaL-n, 334 [ehip: THSTFLAZD S LFT Port

4) Load the LCD panel diagram built before into the IDE and open it up as shown in
the following:

B TRUATESTIDE base on TICESY Hf¥ ( Chip name is : THSTFLASO ) S/T ¥ersion 1.0.1 Build 008 =] x|
File Edit IC Series Compile ¥iew Froject Debuz Settings lUpdate findow About

S A e e e e N e [ e S e T
@ﬁlgﬂﬂ
TTT

B2 Assenbly Files
E: AT B SHALCI nSTE
=62 LED File
: E:\TR B 3 A TSES10039
-2 Include Files
L] EEESEALCIeSTE
£ Wateh Memory Files

] I | | 1
)

F-Plane o

Bank0 [0 ]=203] ]
0020 ED 04 D6 00 -
0030 FF DD FE E8 1
0040 BOr A0 CDr 4D
oS0 30 18 93 &1
00E0 3E 0T 2E 45
0070 F5 85 &b co

4| | »

Banki [o]1]=2]5]
0030 87 3 TFE 38
0040 B3 A3 EO0 A7
oS0 54 0B 0B 01
00E0 Y 84 FD
0ovo TE O OAD 38 56

4| | r

F-Plane |R-P\ane | Wigtch I Port | vl

e | BN
PC: 0000 j 0 Error{s), 0 Warning{s)
W register : 00
ROM page : 0 Program Counter Maximum : 0275h (629}

RAM bank:0
i 1 Tal

. = 1 o
@ | @@ e O | LymRx | itz | gomin: | @ | we-msr [ miems, . Y e | & |« B w:ss
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5) Execute the Assembly code after it was compiled and downloaded, then pause.

B c|Ea| o m]m] o] | e e S

E| EP Assemhly Files

El IE;» LCD File

B2 Project (E:\I0E I\ TSES100: 0655
0656

E: AT B 27\ TSP810039 0657

i [w]

wofi] [E: B ILRFATSPS10038_INSTR

LASOAPAPFLCD. LCD

E| EP Iru:lude File=

Double click the “LCD file” . '
to open The LCD panel diagram displays as follows:

: THSTFLABO ) S/¥ Yersion 1.0.1 Build 008 H/¥ ¥
"1 T File Edit IC Series Compile ¥iew Project Debug Settings Update Hindow About

R THUATHSTIDE base on TICESS H/¥ ( Chip name is

I

E: \J B 3 #%\TSPa10039 0660
I=:I Wateh Memory Files 06,51
s |oss2

b6 3

=18 x| -1 x|

AECE RO E R @l@lw :b|i\k|ﬂ)|@|ﬁ}|@|‘(}|.|C|@J

==
o B Preject G AEEPRTSESIOG o

=2 Assembly Files
L] BB ETSEELI0039
B~ LCD File
i E: 4T B 3 A TSPE1 0039
E-[Z Include Files
L] BB ETSEELI0039
-3 Wateh Memory Files
i
1

KT

F-Plane
Bankd

[o I 1 I 23]
0020 an
0030 uu u1 o uu
0040 0000 00 00
0050 00 00 00 00
0060 000203
o070 01 12 13

4| | »

Bankd

0030 97 34 FE 38
0040 B3
00s0 54 0B 0B 01
00RO CF B4 FD CH
oovo e

1| | »

F-Plane

E

-

IM

R-Plane I Wiatch I Part I
PC: DDEA
W register : 80

ROM page : 0
RAM bank:0 hd
1| | 3 [ |

0 Error{s), 0 Warning(s}
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Note: the LCD panel diagram can only update its display in single step mode. It

will not update display during the free run mode.
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