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=r O 4%
FEmRiE 9T

BN S M. 240X 160Dot

W R FSTN-TRANSFLECTIVE-POSITIVE

562, LED COLOR-WHITE
LCD Duty: 1/160
LCD Bias: 1/11
TAEWLE: —20C~—+70C
PR . —30°C~+80°C
FEHIS B ST7529

Elbiibracs
ST7529
MU

eyl FRUEAE L)

B 87. 00 (W) X75.00(H)X12.0(T) mm

AR R IX 70.0(W)X47.8(H) mm

JSWNGN 0. 24(W)X0.25(H) mm

RUAER 0.02(W)*0.02(H) mm
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5.

; I
COM 1

comMaz

SEl1

240X160

DOT &

SERl2s

COMEd

\

/

cCOM:z1

I
COXD

SEL:D

SEG 127

|CST 7529

COM g4

I
COM 32

INTEFACE

I
CoM 23 ::

SEE4F M
F5) g | & w/ME e e KNE <R V2
X ) L s Vop 25C 15.3 15.5 15.7 Vv
Ton | 25C 40 400 mS
W) 1N IS (i)
Toff | 25C 200 400 mS
wof L CR 25C 7
A A Y 25°C 88 DEG
XN 25°C 1.2
6. WBES#
ZH s /ME KN BT
A4 H vdd —0.4 4.0 Vv
T AR Top —20 +70 C
AL Tst —30 +80 ‘C
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7. FEOBFF

AQ
e L5 i e o]
XCs /i/
e tocer, locs w—————
WR, RD ) - N
e ket (e
E b - 1o=2
Db to DF
[Arite)
+ Lecos +| R
DO to D7
{Read)
MDD = 3.3V, Ta==30to 85T, Die)
Rating
Item Signal Symbol Condition Units
Min. Max
Address hold time tAHE - 20
Address setup time Al AN S - 20 -
Systerm cycle time CYCE - 200 -
Enable L pulse width (WRITE) tCCLw - 100 -
WR
Enable H pulse width (WRITE) CCHW - 100 -
Enable L pulse width (READ) tCCLR - 100 - s
RD
Enable H pulse width (READ) tCCHR - 100 -
WRITE Data setup time tDs8 - 1580
WRITE Address hold time tDHE - 20 -
DOto D7
READ acecess time tACCE CL=100pF - 40
READ Cutput disable time tOHS CL=100pF - 30
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VDD =27V, Ta==30to B5T Die)

Rating
Item Signal Symbol Condition Units
Mir. Max.

Address hold time tAHE - 20
Addrass satup timea AD LA - 30
System cycle time ICYCE - 250
Enable L pulse width (\WRITE) tCCLW - 150

WR
Enable H pulse width (WRITE) CCHW - 100
Enable L pulse width (REALD) tCCLR - 150 - rs

RD
Enable H pulse width (READ) {CCHR - 100
WRITE Data setup time tDs8 - 200
WRITE Address hold time tOHE - 20

DoOto D7

READ aceess time tACCHE CL=100pF - 40
READ Cutput disable time tOHS CL=100pF - 30

1 The input signal rise time and fall time (tr, tf)is specified at 15 ns or less. VWhen the system cyde time is extremely fast,
itr +f) = (CYCB —tCCLW —tCCHW) for itr + 1) = (ICYCE —tCCLR —tCCHR) are specified.

2 All timing is specified using 20% and 80% of VDD as the reference.

*3tCCLW and tCCLR are specified as the overlap between XC8 beaing “"L° and WR and RD being at the “L" lavel.
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System Bus Read/Write Characteristics 1 (For the 6300 Series MPU)

n
W

RN

e L1115 it e g T

XCS \

+ tovo *
be—— VLR BV LW —————

7
e Y AN /

———EWHR EWHW————

|l toes > L
DO to D7
(Writa)
“ laccs | R (12
DO to D7
Raad)
WDOD =33V, Ta==30to 85T Die)
Rating
tem Signal Symbol Condition Units
Min. Max.
Address hold time tAHSE . 20 .
Al
Address setup time tAE . 20 -
System cycle time tCYC6E - 200 .
Enable L pulse width (WRITE) E tEWLW . 100 -
Enable H pulse width (WRITE) EWHW . 100 -
Enable L pulse width (READ) tEWLR - 100 - ns
RD
Enable H pulse width (READ) EWHR - 100
WRITE Data setup time tDSE - 150
WRITE Address hold time tDH& - 20 -
Doto D7
READ access time tACCH CL=100 pF - 40
READ Cutput disable time tOHB CL=100 pF - 30
668 1B29 2F46 200001
021-53083613 (2F46 ) ; 021-61209205 (1B29 ) http://www.shsixian.com

021-53083619 (2F46 ) ; 021-53085237 (1B29 ) E-mail: sx@shsixian.com


http://www.gptlcm.cn
mailto:wsq@gptlcm.cn
mailto:syl@gptlcm.cn

VDD =27V, Ta=-30to 85T, Dig)

Rating
Item Signal Symbol Condition Units
Min. Max.

Address hold time tAHE - 20 -

Al
Addrass setup time tAVE - 30 -
System eyele time tCYCE - 250 -
Enable L pulse width (WRITE) E tEVWLWY - 150 -
Enable H pulse width (WRITE) EWHW - 100 -
Enable L pulse width (READ) tEWLR - 150 - rs

RD
Enable H pulse wadth (READ) EWHR - 100 -
WRITE Data setup time 0S8 - 200 -
WRITE Address hold time tDHE - 20 -

COto D7

READ access time tACCE CL=100pF - 40
READ Cutput disable time tOHE CL=100pF - ad

*1 The input signal rise time and fall time (tr, tf) is specified at 15 ns or less. When the system cyde time is extremely fast,
itr +tf) = (tCYCH = tEWLW = tEWHW) for (tr +t) = (tCYCE = tEWLR = tEWHR) are specified.

2 All timing is specified using 20% and 80% of VDD as the reference.

*3tEWLW and tEWLR are specified as the overlap between XCS being "L and E.

SERIAL INTERFACE (4-Line Interface)

b lcss - e los= -

XC5 ™, /

lzas B lza=

[y

Ad

lszvo

L= w |- |

.——)
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(Woo=3.3V.Ta= =30 to 85T Die )

Rating
tem Signal Symbol Condition Units
Min. Max.

Serial Clock Period {SCYC - 100
SCL “H” pulse width SCL tSHW - 50
ESCL “L" pulse width tSLW - 50
Addrass setup time 15AS - 40 -

AD
Address hold time tSAH . 30 - ns
Data satup time ts0E - 30

Sl
Data hold time t5DH - aon
C8-5CL time tC85 - 20

XCS
C8-5CL time tCSH - a0 -

(Woo=2.7W Ta= =30t 85T .Die )
Rating
Item Signal Symbaol Condition Units
Min. Max.

Serial Clock Period B8CYC - 110 -
SCL "H” pulse width ECL tEHN - &0 -
SCL “L" pulse width LW - a0 -
Address setup time tSAS - 50

AD
Address hold time tSAH - 40 . ns
Data satup time tSDS - 40

2]
Data hold time t50H - 40
C8-5CL time tC8S8 - aon

XC8
CS-SCL time tCSH - 60 -
*1 The input gignal rise and fall time (tr, tf) are specified at 15 ns or less.
*2 All timing is specified using 20% and B0% of VDD as the standard.
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SERIAL INTERFACE (3-Line Interface)

lzzs » [# tegs *
XCS . /
lzcve
L=y >
SCL L
(=L
l‘ Ir faeed | |
tsos tam
S| >4’ k
Woo=3.3Y Ta= =30 to 85T Die)
Rating
ftem Signal Symbol Condition Units
Min. Max.
Serial Clock Period 5CYC 100 -
SCL *H” pulse wadth SCL tSHW - 50 -
SCL “L" pulse wadth tSLW - 50 -
Data setup time 805 - 30 - ne
g
Data hold time 50H - 30 -
CE-8CL time tC88 - 20 -
XCS
CE-8CL time 1CE8H - a0 -
MWoo=2. 7V Ta= =30 to 85T Dig)
Rating
ltemn Signal Symbol Condition Units
Min. Max.
Serial Clock Period 5CYC - 110 -
SCL "H” pulse width SCL tSHW - &0 -
SCL “L° pulse width SN - 50 -
Data setup time ts0s - 40 - M
g
Data hold time ts0OH - 40 -
C8-8CL time tCESE - an -
XCs
C8-8CL time tCEH - &0 -
*1 The input signal rise and fall time (tr, tf) are specified at 15 ns or less.
*2 All timing is specified using 20% and 80% of VDD as the standard.
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8. EimfFM*

T, =-307C to+857C

Rating Applicable
[tem Symbol Condition Units
Min. Typ. Max. Fin
L .y
Operating Voltage (1) MEDDE{ : 94 3 33 v ‘\{:%% ]
VODZ VODZ
5\ L
Operating Voltage (2) {BBE (Relative to WEE) 24 - 3.3 W x:%gﬁ
WDDS WDDS
High-level Input Voltage WIH - 0.7 wDD - VDD W "2
Low-level Input Voltage WIL - WEE - 0.3vDD W e
=2 7V
High-leve| Output Current IOH Ly 05 : : ma | %3
Lowe-level Output Current 1oL x::fgl_D:%?g{f - - -0.5 mA *a
Input leakage current ILI YVIN =VDD or WSS -1.0 - 1.0 T 4
Ta=258T
Liguid Crystal Driver ON (Relative To WVSS) SEGn
RON - 1.4 2.0 KO
Resistancs WO =140V COMn *5
WDOD =27V
Internal Oscillator| fOSC (1160 duty - 124 26 kHz CL*6
Oscilator | External Input fcL |Ta=25T : 12.4 26 kHz cL
Frequency VDD =27V
Frame frequency |fFRAME - 78 160 Hz SEGn
CLD =0
Rating
[tem Symbol Condition Units | Applicable Fin
Min. Typ. Max.
Input voltage VoD (Relative To WSS 24 - 33 W VDD
T |Supply Step-up output
3 WLCDOUT| (Relative To WES) - - 18 W VLCDOUT
& voltage Circuit
E Voltage regulator
g
= Circuit Operating WVLCDIN (Relative To WEE) - - 18 W VLCDIM
Voltage
*Recommended LCD Ver voltage is 12V-14V .
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Dyrnamic Consumption Current : During Display, with the Internal Power Supply ON.

Rating
Test pattem Symbal Condition Units | Motes
Min. Typ. Max.
VoD =28,
VO=WES=s160W
Display Pattern Booster = Bx
|85 Bias=1/12 - 460 &00 LA =T
icheckerboard) Duty = 11180
Bare chip
Cap =1.0uF
Fower Down |55 Ta=25T - - 10 Tr:S -
9. IR
g X1
5| P 5] R iR
1 VSS &5 51
2 VDD fiEH (+3.3V)
3 DC-DC ON/OFF DC-DC e [ 4% 4 g T ikl
4 AO H=%UE L=45%
5 /WR =8I E5EY
6 /RD L=$s s 5
7—14 DO—D7 Hifs gk
15 XCS L=1fREfE "
16 /RST =B 55
17 A LED Anode
18 K LED Cathode
g X2
5|5 5] iR
1 VSS ER=a:
2 VDD fie (43.3V)
3-10 DO—D7 B 2k
11 WR =8I E5E Y
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12 AO H=%li L=454%
13 RD L=$ 4 1305 5
14 RST =R DA R
15 CS L={UREfE >
16 NC p.5 S

17 K TG HLUE A7
18 A TG IE
19 G-CS Tk
20 G-S0 TR
21 G-Sl TR
22 G-SCLK T Bh

Ext=0 or Ext=1
Index | Command| A0 | RD| WR | D7 | D6 | D5 | D4| D3| D2 | D1| D0\ Function | Hex | Parameter

Ext In gl 1 OjOo(0|1]1]0]|0]|0]0 |Ext=05et| 30 |None

2 |Ext Out 0|1 gjo(0|1]1]0]|0]|0]1|Ext=t5et| 31 |MNone
27 |EPSRRD 0|10 |0(1]1]|1]1]|1|0]|0|READRegister1 TC |Mone
28 |EPSRRDZ a| 1 D jo (1|1 [1|1]1|0]|1]|READRegister2 70 [Mone
289 |NOP 0 0|00 O[O0 1 (0] 1 |NOPInstruction 25 |Mone
30 |ETREAD o|jo| 1 Read Data Status Read
31 |ERINT g|l1|0[|0|O0|O({O|O]1]|1]1)]Inital codef1) 07 1 byte
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Ext=0

Index | Command |[A0|RD|WR (D7 |D6|(DS5|D4| D3| D2 | D1 | DO Funetion Hex | Parameter
DISCON o o |1]0 o i Cisplay ©On AF | MNone
2 |DIBCFF 0 o |1|0|1|0|1]1]|1]0 |DsplayOff AE |Mone
3 |DISNOR 0 0 ol1|ofof1 |1 |0 |MNormalCisplay Af | Mone
4  |DISINY 0 0 0 Of(0]| 1|11 |Inverse Display AT |Mone
§ |COMSCN 0 o|1]0 0 (1|1 |COMScanDirection | BB |1 byte
& |[DISCTRL 0 0 D|lo|t|0]|1]|0 |DisplayControl CA |3 bytes
7 |SLFIN 0 0 0|0 o|1(0 Sleep In 85 |Mone
8 |SLPOUT 0 0 0|0 0| 1|00 ]SeepCut 84 |MNone
& |LASET o o |01 o| 1|0 Line Address Set 75 |2 bytes
10 |CASET 0 o|jojo|0 0 0 Column Address Set 15 |2 bytes
1 |DATSDR ] 0 0|1 0 | 0 |Data Sean Direction BC |3 bytes
12 |RAMWR 0 0|0 ] 0 [ 0 |Viting to Memory 5C |Data
13 [RAMRD 0 o | a 0 1 (0 |1 |Reading from Memory | 5D [Data
14 |[PTLIN 0 0 0 0 0|0 |0 |Fartal dizplay in AB |2 bytes
15 |PTLOUT 0 0 0 |1 (10 o|ao Partial display out A [Mone
16 |RMAIN o 0 1 0| 0|0|0 |0 |Readand Modify \Write | ED |None
17 |RMWOUT | O o111 0 1|1 |0 |RMWend EE |Mone
18 |ASCSET 0 o |1]0{1|0|1]|0]|1]|0|AreaScroll Set Ad 4 bytes
19 |SCSTART | O 0 ol1]|0 0 Scroll Start Set AB |1 byte
20 |OECOMN 0 0 0 D001 |internal OEC on D1 |Mone
21 |OSCOFF 0 0|1 0|0 0 |Internal OSC off D2 |Mone
22 |PWRCTRL | O 1 o 0| 0| 0|00 |PowerControl 20 |1 byte
23 |WOLCTRL | 0O 0 olo|lo|lo|0]|0]|1|ECcontol B1 |2 bytes
24 |VOLUP 0 0 10 01|10 |ECincrease 1 D& [MNone
25 |VOLDOWN | 0 o |1]1]|0 0| 1|1 |1 ]|ECdecrease 1 D7 |Mone
26 |RESERVED| O o |1 |00 |0|0|0]|1]|0]|NotUse g2 |0
27 |EPSRRD1 | 0| 1| 0 |0 111|000 |READ Register 7C |Mane
28 [EPSRRD2 |0 1|0 (|0 |1 |1 |[1]1t]1]|0]|1|READRegister2 70 [Mone
29 |NOF 0 go|ojof(1|0]0(1 |01 ]|NOPInstruction 25 [Mone
30 |8TREAD 0|0 Fead Data Status Read
31 |EPINT g|t|lojojojo|oO|lO|1]|1]|1]mnital codet) o7 1 byte
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Ext=1

Index| Command|A0|RD|WR|D7|D6| D5\ D4 D3 (D2(DT| DO Funetion Hex | Parameter

Gray1Set|0 |1 |0 |0|D o|jo0|0|0]0|FRAME 1Gray PWM Set| 20 |16 bytes

2 |Gray2Set|O0 |1 |0 (0|jO|1(0]0|0O|0]1]|FRAME2 Gray PWM Set| 21 (16 bytes

3 |AMNASET |O |1 |0 |OQ|O|1|1|0]|0 0 | Analog Circuit Set 32 |3 bytes

4 | SWINT o|1 (00|01 o1] 0|0 |Software Initial 34 |Mone

5 |EPCTIN gl1|o0f(1]1]0|O0|1|1]0 Control EEPROM CD |1 byte

& |EPCOUT JO |1 |0 |1 o|o 0| 0 |Cancel EEFROM CC |MNone

7 | EPMAWR ol1]|0 0 | 0 |\irite to EEFROM FC |MNone

8 |EFMRD oj|1|0[1]1 1 (1 0 Fead from EEFROM FD [Mone

Mote: The table above is for 8-bit interface. For the application of 16-kbit interface, fill 15~8 with 0, and other

Lits are just the same with the table above.

EXT= Hﬂl! ar n'f "
(1) Extension instruction disable (EXT IN) - Parameter Byte: None [30H)
Use the “EXT=0" command table

A0 |RD | WR | D7 (D6 | D5 | D4 | D3 | D2 | D1 | DO

Command 0 1 0 0 0 1 1 0 0 0 0

(2) Extension instruction enable (EXT OUT) - Parameter Byte: None (31H)

Use the extended command table EXT="1"

AD | RD | WR | DY | DB | DS D4 D3 D2 | D1 Do

Command 0 1 0 0 0 1 1 0 0 0

EXT= “0"
(1) Display ON (DISON) - Parameter Byte: None (AFH)

It is to turn the display on. \When the display is turmed on, segment and common outputs are generated at the level
earresponding to the display data and display timing. As long as the sleep mode 5 selected. the display cannot be turned

on. Thus, whenaver using this command, the sleep mode must be cancelled first.

Al RD WR D7 D& DS D4 D3 D2 D1 Do

Command ] 1 0 1 | 1 0 1 1

i2) Display OFF (DISOFF) - Parameter Byte: None (AEH)
It is to forcibly turn the display off. As long as the display is turned off, every segment and common outputs are forced to

WEE leval.
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(3) Normal display (DISNOR) - Parameter Byte: None (ABH)

It is to normally highlight the display area without modifying contents of the display data RAM.

AD

RD

WR

o7 D& Ds

D4

D3

D2 D1 Do

Command

0

]

.

0

]

0

1 1 0

(4) Inverse display (DISINV) - Parameter Byte: None (AT)

Itis to inversely highlight the display area without modifying contents of the display data RAM. This command does not

invert non-display areas in case of using partial display.

AD

RD

WR

o7

D& Ds

D4

D3

D2 D1 Do

Command

0

0

0 1

(5) Commonscan (COMSCN)

- Parameter Byte: 1 (BBH)

Itis to specify the commaon output scan direction. This command is for the convenience of wiring on the LCD panel.

AD (RD |WR | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Function
Command 0 1 0 1 0 1 1 1 0 1 1 -
Parameter Byte 1 (PB1)| 1 1 ] . * * o * |CD2|CD1|CDO| Common Scan direction

When 1/160 is selected for the display duty, ping and common output are seanned in the order shown below.

021-53083613 (2F46 )

; 021-61209205 (1B29 )

021-53083619 (2F46 ) ; 021-53085237 (1B29 )

Commoen scan direction
cD2 CDi1 CDo
COMO pin COMTY pin COMB0 pin COM159 pin
] ] i 0 > 74 80 ] 158
0 0 1 0 > 74 159 = &0
] 1 i 78 > ] 80 ] 158
] 1 1 78 > 1] 154 > &80
Original graphie :
Com80—>
Coml59 —>
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CD[2-0] = [0,0,0] (078, B0»1589) CD[2-0] = [0,0,1] (0379, 159-380)

Comé(—> “E#‘:‘P
Ne=~
sy

Coml59 —

CD[2-0] = [0,1,0] (790, 80->159) CD[2-0] = [0,1,1] (790, 159->80)

W/IW}! «—Com79 W/;W}; «—Com79
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(6) Display control (DISCTRL) - Parameter Byte: 3 (CAH)
This command and succeeding parameters are used to perform the display timing-related setups. This command must be

selected before using SLPOUT. Do not ehange this command while the display is turned on.

AD |RD |WR | DV | D6 | D5 (D4 | D3 | D2 | D1 | DO Function

Command 0 i i 1 1 0 0 i 0 i 0

CL dividing ratio, F1 and

Bl e " # L]
Parameter Byte 1 (PB1)[ 1 1 0 0 0 |CLD| O 0 F2 drive pattern,

Parameter Byte 2 (PB2)| 1 1 0 * * | DTS | DT4 | DT3 | DT2 | DT1 | DTO |Crive duty

Parameter Byte 3 (PB3)| 1 1 0 * a * FI | LF3 | LF2 | LF1 | LFO |FR inverse-set value

PB1 specifies the CL dividing ratio.
CLD: CL dividing ratio. They are used to ehanges number of dividing stages of external or internal clock.

CLD=0: not divide, CLD=1: 2 divisions.

PBE2 specifizs the duty of the module on block basis. Initial: 00H
(Numbers of display lines)/4-1=DT5 x2°+DT4 x 2 +DTax2* +DT2x2°+ DT1 x 2"+ DTO x 2°
For example, 1/128 duty - 128/4-1=31 > (DT5, DT4, DT3,DT2, DT1,DT0) = (0, 1,1, 1,1, 1)

PB3 specifies number of line cyeles (range from 2 to 18) in a frame.

Number of line cycles-1 = LF3x2°+ LF2x 2%+ LF1 x 2" + LFO x 2°

For example, 11 line cycles in a frame 2 11-1=10 = (LF3, LF2, LF1, LF0)={1, 0, 1,0)

In the default, 11 line cycles in a frame is selected.

Fl decides the inversion type of frame at the end of common scan cyele while the number of duty is notdivisible by the
number of line cycles per frame. For example, in the application of 1/m duty and n line cycles in a frame set, the difference
of the choice in Flis shown as the following figure.

m=nxk+r wheare m, n k andrare all whaole numbers, and ris the remainder of m divided by n (r < n).

1 2 n n+l N+ 2n  2Zn+1 Zn+2 kn=1 kn m=1 m :m+1 m+2  m+3
cc Ittt 11ttttrtr-—ttrrtrrr-—11rr[—-—
L]
[]
[ ]
Fl=1 Frame #1 Frame#2 | 77777 Frame #k E
H
Fl=0 Framiz #1 Frami #2 Frame #k
— [ ]
[ ]
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(7) Sleepin (SLPIN) - Parameter Byte: None (95H)
This eommand is to enter the SLEEF MODE.

AD RD WR D7 D& D& D4 D3 D2 D1 Do
Command 0 1 0 1 0 0 1 0 0 1
(8) Sleep out (SLPOUT) - Parameter Byte: None (94H)
This command is to exit the SLEEP MODE.
Al RD WR o7 D& D5 D4 D3 Dz D1 Do
Command 0 1 0 0 0 1 ] 0

(9) Line address set (LASET) - Parameter Byte: 2 (T5H)

This command is to specify the line address area when MPU makes access to the display data RAM. As the addresses are

increased from the start to the end line in the line-direction sean, the column address is increased by 1 and the line address

return to the start line. Note that the start and erd ling must be a pair. Moreover, the relation “start line <end line” must be

maintained.
AD [ RD |WR | D7 | D6 | D5 | D4 | D3 | D2 | D1 D0 | Function
Command 0 1 0 ] 1 1 ] 1 ] -
Parameter Byte 1 (PB1) [ 1 1 0 SL7 | SL& | L5 | SL4 | 8L3 | 8L2 | SL1 | 8L0 | StartLine
Parameter Byte 2 (PB2) [ 1 a ELY | EL6 | ELS | EL4 | EL3 | EL2 | EL1 | ELO | End Line

Maote: The range of line address is 0~ 150.

(10) Column address set (CASET) - Parameter Byte: 2 (15H)

This command is to spacify the column address area when MPU makes aceess to the display data RAM. As the addresses

are increased from the start to the end column in the column-direction scan, the line address is incrementad by 1 and the

column address is returned to the start column. Note that the start and end line must be a pair. Moreower, the relation “start

column <end eolumn” must be maintained.

A0O | RD |WR | DY | D6 | DS | D4 | D3 | D2 | D1 | DO | Function
Command o ] 0 0 0 i 0 1 0 1 —
Farameter Byte 1 (PB1) 1 0 | 8CT | 8C6 | 5C5 | 8C4 | 8C3 | 5C2 | 8C1 | 8CO |Start Column
Farameter Byte 2 (PB2) 0 | ECT | EC6 | EC5 | EC4 | EC3 | EC2 | EC1 | ECO |End Column
Mote: The range of column address is 0 ~ B4,
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(11) Data scan direction (DATSDR) - Parameter Byte: 3 (BCH)

This command is to setup various parametars in the operations of display data stored on the built-in RAM by MPU.

A0 |RD WR| D7 |D6 (DS | D4 (D3| D2 | D1 | DO Funetion

Command 0 1 0 1 0 1 1 1 1 0 0 o

Mormalfinverse display of address

Parameter Byte 1 (PB1)| 1 1 0 CiL| CI| U FREERIE

Parameter Byte 2 (PB2)| 1 1 0 " " X ” " X * |CLR|P1, P2, P3 arrangement

Parameter Byte 3 (PB3)| 1 1 0 5 ¥ " ¥ * |GB2|GS81|G80|Gray-scale setup

PE1 is to specify the normalfiinverse display of the lne and column address and the address scanning direction.
LI: Marmalfinverse direction of the line address. LI =0: Normal, LI =1: Inverse
Cl: Marmalireverse direction of the eolumn address. Cl =0 Normal, Cl =1: Reverae

C/L: Address-sean direction. C/L =0: In the ealumn direction, C/L =1: In the ling direction

PB2 is to change P1, P2, P3 arrangement of the segment output aceording to P1, P2, P3 arangement on the LCD panel.

This command will set the writing position of data (P1, P2, P3) on the display memory to be changed or not.

CLR SEGO | SEG1 | SEG2 | SEG3 | S8EG4 | 8EGS5 | SEGE | SEGT " SEG254
0 P1 P2 P3 P1 P2 P3 P1 P2 P3
1 P3 P2 P1 P3 P2 P1 P3 P2 P1

FB3 is to select desired gray scale display 2B3P mode or 3B3P mode.

G52 | G51 | GBO Mumbers of gray-scale
0 0 1 32 gray-scale 2Byte 3Pixel mode
0 1 0 32 gray-scale 3Byte 3Pixel mode

(12) Memory write (RAMWR) - Parameter Byte: Numbers of data written (SCH)

This command turng an the data entry mode when MPU wiites data to the display memory. This command will always sets
the line and column address at the start address whie executed. The following parameter byte rewrites contents of the
display data RAM and increases the line or column address automatically. The write mode is automatically cancelled if any

other command is entered.

1. 8-bit bus
AD |RD (RW| D7 | D& D5 D4 | D3 D2 D1 Do Function
Command 0 1 0 0 1 ] 1 1 1 ] 0 -
Parameter Byte 1 (PB1) | 1 1 ] Data to be written Data to be written
2 16-bit bus
AD|RD|RW|D15|D14| ... |D9 |D8 |D7 |D&6 | D5 | D4 |D3 (D2 (D1 | DO Function
Command O O I O e e I -l O O O 111 [ 0] 0| Memory write
Parameter Byte 1 (PB1)| 1 | 1 [ O Data to be written Virite date
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(13) Memory read (RAMRD) - Parameter Byte: Numbers of data read (SDH)

This command turns on the data read mode when MPLU read data from the display memory. This command will always sets
the line and column address at the start address whie executed. The contents of the display data RAM will be read in the
following parameter byte and increases the line or colurmn address automatically. The data read mode is automatically

cancelled if any other command is entered.

1. 8-bit bus
AD | RD | RW | D7 D& D5 D4 D3 D2 D1 Do Function
Command 0 1 0 ] 1 0 1 1 1 0 1 =
Parameter Byte 1 (PB1)] 1 0 1 Data to be read Data to be read
2 18-bit bus
AD|RD |[RW|D15|D14|....| D9 | D8 |D7 (D6 |D5 (D4 |D3 | D2 | D1 | D0 | Function
Command gj1jo|l*>™ r ~ o S I 110 ] 1 |Memoryread
Parameter Byte 1 (PB1)] 1 | O 1 Data to be read Read data

(14) Partial in (PTLIN) - Parameter Byte: 2 (ABH)
This command is to specify the partial display area. [t will turn on partial display of the screen (dividing screen by lings) to
gave power. Since ST7520 processes the liquid erystal display signal on 4-line basis (block basis), the display and

ro-display areas are also specified on 4-bit line (block basis).

AD | RD |RW | D7 | D6 | DS ( D4 | D3 | D2 | D1 oo Function
Command 0 1 0 1 0 1 0 1 0 i 0 -
Parameter Byte 1 (PB1)| 1 1 0 . * |PTES|FTS4 [FTE3|PTS2|PTS1 |PTS0|Start block address
Parameter Byte 2 (PB2)| 1 1 0 G * |PTES|PTE4 [FTE3|FTE2|PTE1|PTED|End block address

Cnly the address of the display block ean be specified for the partial display. Do not specify an address not to be displayed

when serolled.

(15) Partial out (PTLOUT) - Parameter Byte: none (ASH)
This cammand is to exit the FARTIAL DISFLAY MODE.

AD RD | RW | DF D& DS D4 D3 D2 D1 Do
Command 0 1 0 1 0 1 0 1 0 0 1

(16) Read modify write in (RMWIN) - Parameter Byte: none (EOH)

This command is used along with the (9) ling address set command (LASET), (10) column address set command (CASET),
and (17) read modify write out command (RMWOUT). This funetion is for frequently modified data on a specific area, such
as blinking cursor. First, set a specific display area using the column and line addrass commands. Then, execute this
command to set the eolumn and ling addresses as the start address of the specific area. When this operation is complate,
the column and line address will not be modified by the display data read command. It is increased only when the display

data write command is executed. You can cancel this mode by entering the read modify write out or any other command.
AD | RD | RW | D7 DB Ds | D4 | DX | D2 | D1 Do

Command 0 1 0 1 1 1 0 0 0 0 0
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Line address set

h i

Column address set

L 2

Read-rmodify-rite cytle

v

MO

Dummy read

Data

L

Data write

Viodification complete’

(17) Read modify write out (RMWOUT) - Parameter Byte: none (EEH)

This command cancels the read modify write mode.

AD

RD | RW | D7 D&

(5} D4 D3 D2

D1

Do

Command 0

]

(18) Area scroll set (ASCSET) - Parameter Byte: 4 (AAH)

Itis to scroll only the specified portion of the screen (dividing the sereen by lines). This command specifies the scrolling

type of area, fixed area and scrolled area.

021-53083613
021-53083619

(2F46 ) ; 021-61209205 (1B29 )

(2F46 ) ; 021-53

085237 (1B29 )

AD |RD|RW|(D7|D6| D5 | D4 | D3 | D2 | D1 Do Function
Command 0 o|l1]0 1 0 i 0 1 0 |-
Parameter Byte 1 (PB1)| 1 | 1 1 * | TBS | TB4 | TB3 | TB2 | TB1 | TBO |Top block address
Parameter Byte 2(FB2)| 1 | 1 | 0 | * | * | BB5S | BB4 [ BB3 | BB2 | BB1 | BBO |Bottom hiock address
Parameter Byte 3 (FB3)| 1 0| * | * |NSB5S|NEB4|NEB3|NSB2| NEB1 | NSBO |Mumber of specified blocks
Parameter Byte 4 (PB4)| 1 1 * * i " * | SCM1|SCMO|Area scroll mode
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PB4: Itis used to specify the serolling mode.

Settings
SCM1|SCMO||Screlling Mode Mumber of specified blocks
Top block address (TB) |Bottom block address (BB)
(NSB)
Topificed area) height Bottom(fixed area) height Bottom start address
0 0. [FEnk e =Top address = 39-Bottom address = Specified number
. Bottornifixed area) height Bottom start address
0 1 [T d
b e 0 = 39-Bottorm address = Specified number
. o mciiaisds Topificed area) height ag 10
= Top address
1 1 [Whole mode 0 39 39
Since ST7520 processes the liquid erystal displa 3
2 B e g line  SCREEN block DDRAM
signals on the four-line basis (block basis), fixed and 1] 0 f 3
- fixed «—7p—— ; TB blocks
scrolled areas are also specified on the four-line basis ¥
TEx4 T F Y

(block basis).
CORAM address of the top fixed area is set in the block

scrolled

address increasing direction starting with the 07 block.

CORAM address of the bottom fixed area is setin the

block address decreasing direction starting with 39%

block. The DDRAM address of other blocks fixed areas

]

are assigned to the serolled + background areas. i
biocks

FB1 is to specify the top block address of the scrolled +

background areas. Specify the 07 block for the top screen scroll or whole screen scroll,

FE2 specifies the bottorn address of the seroll + background areas. Specify the 397 block for the bottam or whole screen
geroll. The relation that top block address < bottom block address must be maintained.

FB3 specifies a specific number of bloeks {Numbers of (Top fixed area +Seroll area) block-1}. In the case of the bottom

seroll ar whole screen serall, the value 18 identical with FB2.

The user can turn on the area scroll function by executing the area scroll set command first and then specifying the display

start block of the scroll area with the seroll start set command.
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(19) Seroll start address set (SCSTART) - Parameter Byte: 1 (ABH)
This command is to specify which line address of DDRAM to be the start line content shown on gereen. Note that you must
execute this command after executing the area seroll set eommand. Seroll becomes available by dynamieally ehanging the

start block address.

AD |RD (RW | DY | D6 | D5 | D4 | D3 | D2 | D1 Do Function
Command 0 1 0 1 0 1 0 1 0 1 1 |-
Parameter Byte 1 (PB1)| 1 1 0 il * SB5 | SB4 | SB3 | 5B2 | 8B1 | 8B0 |Start block address

Mate : Don't repeat “Area seroll set{AAH)" instruction when “Scroll start address set” is executed.

(20} Internal oscillation on (OSCON) - Parameter Byte: none (D1H)

This command turns on the internal oseillation cireuit. It is valid only when the internal oscillation cireuit CLS = HIGH.

AD RD | RW | D7 D& Ds D4 D3 D2 D1 Do
Command 0 1 | 1 1 0 1 0 0 0 1

i21) Internal oscillation off (OSCOFF) - Parameter Byte: none (D2H)

[t turns off the internal oscillation cireuit. The dreuit is also turmead off in the reset mode.

Al RD | RW | D7 D& D5 D4 D3 D2 D1 Do
Command 0 1 0 1 1 0 1 0 0 1 0

(22) Power control set (PWRCTRL) - Parameter Byte: 1 (20H)

This command is used to turn on or off the Booster eireuit, voltage regulator circuit, and referance voltage.

AD | RD [RW | D7 | D6 | DS | D4 | D3 | D2 | D1 Do Function
Command 0 1 1 0 0 1 1] 0 0 0 o |-
Parameter Byte 1 (PB1)| 1 1 0 ¥ 2 iy 0 VB 0 WF VR [LCD drive power
VR turns an/off the reference voltage generation eireuit. VR = "1™ ON, VR =" 0" OFF
WF turns onfoff the circuit voltage follower. VF = “1% ON, WVF =" 0" OFF

WB: It turns on or off the Booster. VB = 1" ON, VB ="0" OFF

(23) Electronic volume control (VOLCTRL) - Parameter Byte: 2 (B1H)

The command is used to programthe optimum LCD supply voltage Vo. Referto 7.10.2.

AD RD | RW | D7 D& D5 D4 D3 D2 D1 Do Function
Command 0 1 0 1 0 0 0 0 ] 0 1 |-
Parameter Byte 1 (PB1)| 1 1 0 i *  |VWPRE | VFR4 | VPR3 | VPR2 | VPRI [VPRO [VPR]5:0]
Parameter Byte 2 (PB2)| 1 1 ] E * . : *  |WPREB | VFRY |VFRE [VFR[S:6]

With the VOLUP and VOLDOWN command the Vo voltage and therewith the contrast of the LCD can be adjusted.
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i24) Increment electronic control (VOLUP) - Parameter Byte: none (DEH)

This command increments electronic contral offset value of voltage regulator (VO) circuit by 1. Each step is 0.04Y.
AD | RD | RW | D7 D6 D5 D4 D3 D2 D1 Do
Command ] 1 ] 1 1 ] 1 0 1 1 0
If you set the electronic control value to 111111, the control value is set to 000000 after this command has been executed.

(25) Decrement electronic control (VOLDOWN) - Parameter Byte: none (DTH)

This cormmand decrements electronic control offset vaue of voltage regulator (WO) eireuit by 1. Each step is 0.04V.
AD | RD | RW | D7 D& D5 D4 D3 D2 D1 Do
Command 0 1 1] 1 1 0 1 ] 1 1 1
Ifyou set the electronic control value to 000000, the control value is setto 111111 after thizs command has been executed.

(26) Reserved (82H)

Do not use this command.

AD | RD | RW | D7 D6 DS D4 D3 D2 D1 Do
Command 0 1 0 1 0 0 0 0 0 1 1]

(27) Read Register 1 (EPSRRD1) Command: 1 Parameter Byte: none (TCH)

Execute the EFSRERD1 and STREAD (Status Read) commands in succession to read the Electronic Contral value.
Al | RD [ RW | D7 (5] DS D4 | D3 D2 D1 Do
Command 0 1 0 0 1 1 1 1 1 0 0
Execute the Status Read command immediately after this command and executs the NOP command after the STREAD

(Status Read) command.
(28) Read Register 2 (EPSRRD2) Command: 1 Parameter Byte: none (TDH)

Execute the EFSRRDZ and STREAD (Status Read) commands in succession to read the built-in resistance ratio.
AD | RD | RW | D7 D& D5 D4 D3 D2 D1 DO
Command 0 1 0 0 1 1 1 1 1 0 1
Execute the Status Read command immediately after this command and execute the NOP(Reset) command after the

STREAD (Status Read) command.

(29) Non-operating (MOP) - Parameter Byte: none (25H)
Thig command does not affact the operation but has the function of cancealing the IC test mode. Thus, itis recommended to

enter it periodically to prevent malfunctioning due to noise and so on.

AD | RD | RW | D7 D& DS D4 D3 D2 [} Do
Command 0 1 0 0 0 1 0 0 1 0 1

(30) Status read (STREAD) - Parameter Byte: none
The command is to read the internal condition of the IC. One status can be displayved depending on the setting status after

reset or after NOF operation.
A0 |RD [RW | D7 | D6 | D5 [ D4 [ D2 | D2 | D1 | Do
Command 0 0 1 |Status data
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O7: Area scroll mode

D&: Area scroll mode

Refer to SCM1 (ASCSET)
Refer to SCMO (ASCSET)

D5: RMW onloff 0:Out 1:In
D4: Sean direction 0: Column 1:Line
D3: Display ON/OFF 0 :QFF 1:0N
D2: EEFROM access 0: Cuthccess 1: InAccess
D1: Display normalinverse 0:Inverse 1: Normal
DO: Partial display 0 : OFF 1:0M
(31) Initial code (1) (EPINT) Command: 1; Parameter: 1 ({07H)
AD | RD | RW | D7 | D6 | D5 | D4 | D3 Dz | D1 Do Function
Command i} 0 0 0 o 0 0 1 o7H
Parameter(P1) 0 o 0 ] 0 ] 19H

This command is used for EEPROM internal ACK signal generating .suggest using this command before EEPROM

readiwrite operation . This command improve the EEPROM internal ACK signal under unstable power system.

FB2: Booster Efficiency set

BE1 | BEO |Freguency on booster capacitors (Hz)
0 0 [3K
0 1 |6k (Default)
1 0 [12Kk
1 1 |2d4K

PB3: Select LCD bias ratio of the voltage required for driving the LCD.

BS2 BS1 BS0 LCD bias

0 0 0 114
0 0 1 113
0 1 0 112
0 1 111
1 0 0 110
1 0 1 1/9
1 1 ] 17

1 1/5

[4) Software Init

ial (SWINT) - Parameter Byte: None (34H)

AD RD | RW | D7 D& Ds D4 D3 D2 D1 Do
Command 0 1 0 0 1 1 0 1 | 0

(5) Control EEFROM (EFCTIN) - Parameter Byte: 1 (CDH)
A0 | RD |RW | D7 | D8 (0]] D4 | D3 | D2 | D1 | DO
Command 0 1 0 1 1 0 0 1 1 0 1
Parameter Byte 1 (PB1)| 1 1 0 0 0 |[EEWR| 0O 0 1] 0 0

When EEWR = *1", EEPROM will be Write Enable; when EEWR = 0°, EEPROM will be Read Enable.
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(8) Cancel EEPROM Command (EPCOUT) - Parameter Byte: None (CCH)

This command 1% to cancel the EEFROM Read/\rite Enable

AD | RD [ RW | D7 D& D5 D4 D3 D2 D1 Do
Command 0 1 0 1 1 0 0 1 1 0 0

(7) Write data to EEPROM (EPMWR) - Parameter Byte: None (FCH)

This command is to Write data to EEFROM.

AD RD | RW | D7 D& Ds D4 D3 D2 n}} Do
Command n 1 0 1 1 4 1 " 1 0 o

(8) Read data from EEPROM (EPMRD) - Parameter Byte: None (FDH)

This command is to Read data from EEFROM.
AD RD | RW | D7 D& D5 D4 D3 D2 D Do

Command 0 1 0 1 1 1 i i 1 0
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12. Mi%

'E EEPROM T-#%

Example : EEPROM Read Operation

void ReadEEPROMY void )

{

}

Example : EEPROM Write Operation

Write( COMMAMND, 0x0030 );
Write( COMMAND, 0x0007 )
White{ DATA, 0x0019 );
Write{ COMMAMND, 0x0031 );
Write{ COMMAND, 0x00CD 3
Write( DATA. 0x0000 );
Delay( 100ms ):

Write( COMMAND, 0xC0FD );
Delay( 100ms )

Wite{ COMMAND, 0x00CC );
Write( COMMAMND, 0x0030 )

void WriteEEPROM( void )

{

Writel COMMAND, 0x0030 );
Wiritel COMMAND, OxC00AE ):
Virite( COMMAND, 0x0007 );
Write( DATA, 0x0019 )
White{ COMMAMND, 0x0031 J;
Writel COMMAND, 0x00CD )
Writel DATA, 0x0020 );
Delay( 100ms ):

Write( COMMAMND, 0x00FC ):
Delay( 100ms )

Write{ COMMAND, 0xD0OCC );

HExt=0
/! Initial code (1)

N Ext =1

I EEPROM OMN

! Entry "Read Mode"

f Waite for EEPROM Operation ( 100ms )
/f Start EEPROM Reading Operation

! '\Waite for EEPROM Operation { 100ms )
/! Exist EEPORM Mode

HExt=0

W Ext=10
/{ Display OFF
M Initial code(1)

W Ext =1

/I EEPROM OM

! Entry "Write Mode"

f Waite for EEPROM Operation ( 100ms )
[ Start EEPROM Writing Operation

! 'Waite for EEPROM Operation { 100ms )
/! Exist EEPROM Mode

Virite( COMMAND, 0x0030 ): I Ext=0
Virite( COMMAND, OXOOAF ): /I Display ON
}
H & XH1a61k
Example : Initial code for 255X160
void ST7528_Init( void )
{
668 1B29  2F46 200001
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Write{ COMMAND, 00030 ); HExt=0
WVirited COMMAND, 0x0094 ); HSleep Out
Write( COMMAND, 0xC0D1 ) HOSC On

Write( COMMAND, 0x0020 ):

{/Power Control Set

White( DATA, Ox0008 ):

{/Booster Must Be On First

Delayl 1ms );

Write( COMMAND, 0x0020 ):

{/Power Control Set

Write( DATA, O0x000B ):

/IBooster, Regulator, Follower ON

Write{ COMMAND, 0x0081 )

/Electronic Control

Write( DATA, 0x0004 )

/Nop=14.0V

Virite( DATA, 0x0004 );

Write( COMMAND. 0xCOCA )

/Display Control

Write( DATA, Ox0000 ).

HCL=X1

Write( DATA, 0x0027 ):

HDuty=160

Wirite( DATA, 0x0000 )

HFR Inverse-5et Value

Write{ COMMAND, 0x00A6 ):

/! Normal Display

Wirite{ COMMAND, 0x00EB );

HCOM Scan Direction

Virite( DATA. 0x0001 ):

/I 0—79 158—80

WViritel COMMAND, 0x00BC )

/Data Scan Direction

Write{ DATA, 0x0000 )

HMormal

Wirite( DATA, 0x0000 ).

HRGE Arrangement

Wirite( DATA, 0x0001 ).

/85K COLOR

Write( COMMAND. 0x0075 ):

{Line Address Set

Wirite( DATA, 0x0000 )

{i&tart Line=0

Write( DATA, Ox00SF ):

{End Line =159

Write{ COMMAND, 0x0015 )

HColumn Address Set

Write( DATA, 0x0000 )

{Start Column=0

Virite( DATA, 0x0054 ):

HEnd Column =84

Write( COMMAND. 0x0031 ):

HExt =1

Virite( COMMAND, 0x0032 );

/Analog Circuit Set

Write( DATA, 0x0000 )

HOSC Frequency =000 (Default)

Wirite( DATA, 0x0001 )

//Booster Efficiency=01(Default)

Write( DATA, Ox0000 ).

//Bias=1/14

Write( COMMAND, 0x0034 ).

{fSoftware [nitial

ReadEEPROM(): {/Read EEPROM Flow
Write{ COMMAND, 0x0030); HExt=0
Write{ COMMAND, Ox00AF ) /Display On
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void SetAddress(unsigned char ucXpos,unsigned char ucYpos)

{

LCD_CmdWrite(0X30);  //EXT=0
LCD_CmdWrite(0X75);
LCD_DataWrite(ucXpos); /ISTART LINE
LCD_DataWrite(159); //END LINE

LCD_CmdWrite(0X15);
LCD_DataWrite(ucYpos); //START COLUMN
LCD_DataWrite(Oxef); //END COLUMN

ey aErvidad
void WretPointTest(unsigned char ucData)

{

unsigned int ij;

LCD_CmdWrite(0X30);  //EXT=0
LCD_CmdWrite(0X75);
LCD_DataWrite(0); /ISTART LINE
LCD_DataWrite(159); /END  LINE

LCD_CmdWrite(0X15);
LCD_DataWrite(0); //START COLUMN

/THIRD COMMAND SET LINE ADDRESS

/[THIRD COMMAND SET COLUMN ADDRESS

/THIRD COMMAND SET LINE ADDRESS

/[THIRD COMMAND SET COLUMN ADDRESS

LCD_DataWrite(79); //END COLUMN #BEATM 0 1T IF4AF 159 1745

LCD_CmdWrite(0X5C);  //DATA WRITE

for(i=0;i<160;i++)

{
for (j=0;j<80;j++)
{
LCD_DataWrite(ucData);
LCD_DataWrite(ucData);
LCD_DataWrite(ucData);
}
}

668 1B29  2F46
021-53083613 (2F46 ) ; 021-61209205 (1B29 )

021-53083619 (2F46 ) ; 021-53085237 (1B29 )

200001
http://www._shsixian.com
E-mail: sx@shsixian.com


http://www.gptlcm.cn
mailto:wsq@gptlcm.cn
mailto:syl@gptlcm.cn

18

BEERSME T
87+0.2
81+0.
60.0+0.1
81+0.2
V.A 70
A.A 62.38 12.0 MAX
83 53.34+0.2 1.6
) p2oooooooo0000000000C0O0O0ON] 1
. ]
442 0.24
2w |
o gr-; ~ i 0.02
< N N
s 240X160 DOTS < <5935 *
5 < S H A oA
o 8 5 R
T QY
4+0.5 °e
6+0.5 ]
5 =
Z 6.7[
N
ed‘
668 1B29  2F46 200001

021-53083613 (2F46 ) ; 021-61209205 (1B29 )
021-53083619 (2F46 ) ; 021-53085237 (1B29 )

http://www._shsixian.com
E-mail: sx@shsixian.com


http://www.gptlcm.cn
mailto:wsq@gptlcm.cn
mailto:syl@gptlcm.cn

