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34.0 PIN | SYMBOL 110 FUNCTION
\ Chip select input pin
32.0¢V.A =5 Data / instruction I/O is enabled only when CS1B is
1.0 1 Cs1B o
28.1 AA L", When chip select is non-active, DB0 to DB7 may
be high impedance.
Sar Reset input pin
2| ReT When RST s "L", initialization is executed.
— Register select input pin
= 3 RS | RS ="H": DBO to DBY are display data
a 9 RS ="L": DBO to DB7 are Instruction
o < 4 SCL Serial interface selected (PS ="L");
o 3 DB6: serial input clock (SCLK)
o /O |DBY: serial input data (SID)
o § SDA When chip select is not active, DB6 and DB7 may be
high impedance.
[} VDD Supply |Power supply
— 7 Vss Supply |Ground
a 8§ | vout /O | Voltage converter input/output pin.
i 9 C1- e} Capacitor 1 negative connection pin for valtage converter.
10| C1+ e} Capacitor 1 positive connection pin for voltage converter.
1 C2+ (o} Capacitor 2 positive connection pin for voltage converter.
12 C2- e} Capacitor 2 negative connection pin for voltage converter.
13 V1 LCD driver supply voltages.
1% V2 The voltage determined by LCD pixel is
imped: -converted by an operational amplifier for|
15 V3 1o application.
16 Va4 Voltages should have the following relationship:
VO0>=V1>=V2>=\/3>=\/4>=V/SS
17 VO
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‘(2) Display start line set‘ 1] | 1] 1 Q\sp\ay start addreQ :jésret?: display RAM display start line ‘

‘(3)Pageaddressset ‘ 0 ‘ 1 0 1

1 ( Page address }Sets the display RAM page address ‘

‘Wmes to the display RAM ‘

r— A
[(5) Display datawrite | 1 [ (write data)

Pa ess, Data Line I When the common !
3 D1 Address [f | outputisnomal ! | Output
) Jo./ T _como
1 PR COM1
C2 Jo2HY COMZ
C3 JozHY COM3
o109 19| 9% 5a Page 0 Joar { coma
G5 fosa § COMB
C6 TosH 1] = COMS
Torn || =% COM7
Co [ osH | COME
D1 09H COMS
D2 0AH COM10
D3 0BH COM11
oo o] oa Page 1 oCH Comiz
D5 ODH COM13
D6 OEH COoM14
D7 OFH COM15
51 10H COM16
D1 11H COM17
[5F] 12H COM18
D3 13H COM19
oo 7| ° oa Page2 1aH Comzo
D5 15H COM21
D6 16H COM22
D7 17H COM23
51 18H COM24
D1 oH COM25
[5F] AH COM26
D3 BH COM27
0 0 1 1 Ta T Page 3 o Fcomzs |
D5 DH | COMZ29 |
D6 EHlIStart COM30
D7 FH COMB1
51 OH COM32
D1 21H COM33
[5F] 22H COM34
D3 23H COM35
Ol °]° [Coa Page4 2aH comas
D5 25H COM37
56 26H COM38
D7 7H COM39
51 8H cOoM4
D1 SH COM4
[5F] AH cOoM4
D3 BH cOoM4
0 1 o 1 Y] Page 5 cH CoMa4
D5 DH | COMA5
D6 EH cOoM4
D7 2FH com4a7
oo 30H com48
D1 31H COM49
[5F] 32H COMS0
5 3H COM51
0 1 1 0 D4 Page 6 aH Fcomsz |
D& 5H COMS3
5] 6H COM54
57 7H COMS5
[ Co 1 1 384 | COMES
[D1 135K | COMET
b2 1324 | COMES
C3 | \3BH COM59
ol 115 Page 7 |3CHJ COMG0
G5 13DH] COMG1
D6 EH] Y COMG2
| | o7, %Fd ./ COMG3
1 0o |o [ o co | | 1 Page 8 y CCMS
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ol la|e]ls|e|e]s]= AEEARAERE SN
D lw|w|lB|lw|b|a|le]|n sl=s|=l=l=l=sl=l=|= C a5
________ o0 | 0 DB |B|Ww|w]|®0 -
(4) Column address set 0 0 0 1 Most signiﬂg Sets the most significant 4 bits of the disglay
upper bit 0 column address JRAM column address.
Columrj address set 0 0 0 0 Least significant jJSets the least significant 4 bits of the dispfay
lower bit column address /|RAM column address.

Sets the display RAM address SEG output
correspondence
0: normal, 1: reverse

(6) ADC select
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Item Symbol Condition Min Typ Max Unit
Power Supply Voltage VDD Ta=25°C 2.4 3.0 36 v
Power Supply Current ldd Vda=3.0V - - 1.5 mA
Input voltage (high) Vih H level 0.8vdd - vdd A
Input voltage (low) Vil L level Vss - 0.2vdd v
-20°C - - -
Recommended LC  Driving
Voltage Vdd -Vo 25°C - 75 - v
70°C - - -
BiEXIRAERSE
Item Symbol Min Typ Max Unit
Operating temperature Top -10 - 50 °C
Storage temperature Tst -20 - 60 °C
Input voltage Vin Vss Vdd
Supply voltage for logic Vdd- Vss - 3.0 -
Supply voltage for LCD drive Vdd- Vo - 7.5 -
BOVYRXRE
PN Command Code .
Command Function
RS |D7 D6 D5 D4 D3 D2 D1 DO
(1) Display ON/OFF o 1 0o 1 0 1 1 1 0 [LCD display ON/OFF

1 0: OFF, 1: ON
Sets the display RAM display start line
address

(2) Display start line set| 0 0 1 Display start address

(3) Page address set o] 1 Q 1 1 Page address Sets the display RAM page address
(4) Column address set o o o 1 Most significant |Sets the most significant 4 bits of the display
upper bit o column address |RAM column address.
Column address set o o o o Least significant [Sets the least significant 4 bits of the display
lower bit column address |RAM column address.
(5) Display data write 1 Write data Writes to the display RAM
1 o) 1 o o) o) o 0 |Sets the display RAM address SEG output
(6) ADC select o] correspondence
1 |0: normal, 1: reverse
(7) Display normal/ o 1 [s] 1 o [5] 1 1 0 |Sets the LCD display normal/ reverse
reverse 1 0: normal, 1: reverse
1 o 1 o 0 1 o o |Display all points
(&) Dcl)sﬂgy all points o] 0: nermal display
1 |1: all points ON
. 1 o] 1 o] 0] o 1 0 [Sets the LCD drive voltage bias ratio
(9) LCD bias set o 1_ |0z 1/9 bias, 1: 1/7 bias (ST7565R)
Column address increment
(10) Read-meodify-write o] 1 1 1 s] o] o s] 0 [Atwrite: +1
At read: 0
(11) Reset o] 1 1 1 o] o] o 1 0 |Internal reset
1 1 o o 0 * * +*  |Select COM output scan direction
(12) Cn?g:jrgc;réloeté:put o] 0: nermal direction
1. reverse direction
Operating

(13) Power control set [o] 0 o] 1 o] 1 Select internal power supply operating mode

mode

(14) Vg voltage
regulator internal o] 0 o] 1 o] o]
resistor ratio set

(15) Electronic volume
mode set o 1 ° o e o o e 1 Set the Vo output voltage

Electronic volume electronic volume register
register set

Resistor ratio |Select internal resistor ratio(Rb/Ra) mode

0 8] Electronic volume value
1 s] 1 1 s] o]

0: Sleep mode, 1: Normal mode

a

(16) Sleep mode set o]

B CODEEEHRR
1. LCDE@mII. #Mt48 vy ~X#E128Fy ~TH,
2. MY FXE128Fry D Pagel BN6XR=IHD, G5 THI48 (8Fv
FXB6AXR=Y) Ry ICEDET,
[Pagel Oft8Fv K~ (DO~D7) hH.
Ewv ~IREDFET,
3. BENBDIEED. Mtz TPagel
PRURO~1 27 TEELET,
B CODEEORIT—YRAMME
1. LCDB®ELIGE. 48X128TINH\
R=I) X132y DBDET,
. M4y DA, TPagel PRURO~5M48 Ry FHEBEERISINZTT,
B132RYyERFOR. TColumnl PRURO~1 27HLCDEBEICKRISN
Fd, Columnl PFRLR128~131ELCDICRRTCEZFEA.
MPRD NlPagel PRURG - 7TM16 Ry RI. ZF—FPRUZR (Displa
start line set) Z5REIDETC. LCODBBEICKH C=ZET,
. RAMO#itrna (TPagel PRURO~T7) &, LCDBEBBEBLETIEIVRELUXR
FT=TOKICDBEN>TNET,
Pagel PRURTODT Ry FDRIC,
MRISINZT,
IET'JF']O) TColumnld PRULZAODAYOUXY R
 NTIOUNDSRRT—IZEXRDE, BHED IColumnl J
LT UDIAXY FENET,
[Columnld PRURADA VDX I
EFEDFET,
CDA VDAY EEEICKD TP agel RO&EH ULCE
P REURZBOIBET DNEN DD FEE A,
HLET—HD Co 1l umnl PRURE1OBEITNIE. ZORIIRR™T —IDH
ZEff CRDBCHBE C=ZEI,
TColumnl PRURIE #trm@D lPagel 77
T, RFSNIT,

2. NAAVEDAYI=TT1AD8

PEURO~5THEEL. #Z Colunl
KT —YRAM. ft64 (8 kv kX8
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[Columnl PRUR1T1 31T,
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BV 2YVEDIIYH—T( XN

1. VA IVEDAL IS —T TR SP | +RSIESENAATY, BREDIYV S HRER
SCLK. SDI. /CS. RS (F—4&09Y RDBEIR) D4RDESTHIE. MBIV FSAFREEIVY RTRELTT, BEFFOERTEINTE
HEETNED. A

2. RS (F—HEIVVEDER) BIVYEDHBE M0) . T—HDBE 11 TI., DYV REDHAL,ASH IV RS FEREIVYRTY,

3. Y1 3IUNBE. EZAHFDOHNERFI, StatusRead. DataRea
dEDHFALURIEEFEA, TU—R - -EFDPA - Sq k] IVYREHDFT (14) D TResistor ratio] (BEwW ) TRHRFMICEELIET,
D TORBE—RTETFHADT, COMEEFREIDSBE. BRFEA. O0100XXX (XN Resistor ratio)

4, SPIIETSCLKPA RILEBEH] TSCLKIIGENDTHMHAH] T,

BSP | E5iEm

(15) M [Electronic volume valuel (BEwW ) TCENKEELET,
[Electronic volume valuel] 3. [Electronic volume mode set] IV Y

/0S (Ox81) &
[Electronic volume value set] M2 DMV Y RT1EERECEET,

SDI ﬂaﬂﬂaﬂmﬂﬂﬂﬂﬂﬂﬂ g) 8 2 2 2 2 ?( >1< (Electronic volume set (Ox81) BRE)

(X1 Electronic volume value set)

sk [EUHPEDEDELRELELA AT D 2nen. mokanesnoy RS2 R B0ES.

MResistor ratio] & Electronic volume value] (& BIDYIZESEE L TUNE

RS TOT,

/CS:FvIrLOF SDI:5—5 SCLK:20vD RS:57—5/39YE BEY h+6Ey F=9Ey =51 2[&R) TIEHDEE A,
CY=to BH(S [Electronic volume value] (62w ) DA THRELET,
T r SSOIRDEICEMICED, T 7 M) THERD A N PPN R

;n;g /CSJ ESDUTDRICENCIED, TSCLKI DOIIHBLEADTERDA EEEEIVOESE. BEEARDETT.

RSJ BF—%/IVYROBRIEST, H (1) TF—5, L (0) Tavykz  O0x23 //Vo oltage resistor ratio set

=L, 870V IBEDIB DN TIRNAZNTT, Ox81 //Electronic volume mode set
THEOEDICLUTEREH DI A, Ox1C //Electronic volume value set

/CS

SDI EYEN S CYV . EY )

Vo
SCLK N m UNIT:V Ta =25 "C and booster off ,regulator,follower on
VDD=3V

1 2 7 8 9 10 1

RS — —»110

BOVYR - F=HEZAHDY D MM (microchip C18) T e T T e QT T e e T — T

//~==-SPI INITIALIZE-—-
void SPlinit (void){
OpenSPI(SPI_ FOSC 16,MODE_11,SMPMID);

KJ IS
internal résistor ratio
set D2,D1,D0O

Electronic volume
registered

} Q5om TFH JS ~Do
(15)Electronic volume o voltage
//---—-COMMND WRITE---- 150501 ©Ox81) S [ \:/25.»‘;{%%0?;3;@;2?'
void ledemd(unsigned char work){ Electronic volume 00100XXX (Ox20-0x27)
CS=0: //FvTeLD st (OXO0-Ox3F)
RS =0 // DN RIERE
WriteSPl(work);  //SP | TEZAH
cS=1: /IR BE<ES53IVYVEOHEIR
} 1. R=IYPRUADEE IV RE(B)Page address set
AT R ~
/) DATA WRITE-——- 1011 XXXX (XHIR=IPELRO~T)
void lcddata(unsigned char work){ Bl, R=IPRUZASHEEETD
CsS=0: /1Ty IeLI 10110101 (OxB5)
RS =1; //T—REFE
WriteSPl(work);  //SP | TEEAH

oS- 1 BT 2. NSAPRURDIEE IV RKRM@)Column address set
} ' " NSAPRURIE, E4Ey R RI4EY FO20ICDITTEELEI,
OO0 1 XXXX (XHBAHASAPRUREMN4AEY )

ERSOVPIEFIR (X—N-—HEFIR A O00O0XXXX (XDAZAPFUATI4EY )

OxAE //Display = OFF Bl. DSALAPEFELR100 (16:ET64) ZIEFEIT D
OxAO //ADC = normal 00010110 (Ox16)
OxC8 //Common output = revers O0000100 (Ox04)

OxA3 //bias=1/7 _
3. AY—EFSAVDEBRE IV RXRQ) Display start line set

//—-ANBLF 21U =Y ZIRBICONT S--// RAMD#t6 4B Y kD, EDTERBO—F LICKRTT DNHDIETE
Ox2C  //power control 1 COMEREZERAT D E. BEOM X O0—)UHEEFET,
delay 2mS
%QE/mWW“DMM2 01 XXXXXX (XDRI—FS5AY0~63)

elay 2ms
Ox2F //power control 3 Bl. 29— hS51Y28 (16 T 10) EiEETS
//~3V RS2 R/ (COM28D525—H)
Ox23 //Vo voltage resistor ratio set 01011100 (Ox5C)
Ox81 //Electronic volume mode set
Ox1C //Electronic volume value set 4, T4 2ATUAOBERE: VY RER(T)Display normal/reverse
/)RR KT —YRAMORBZEAZFICFY FORREZZEE LT,
OxA4 //display all point = normal (ZRKT L0 1010011 X (XOFRTARE - 1=/—VIL, O=R%#%m)
Ox40 //display start line =0 Bl. EREREIRECT D
OxA6 //Display normal/revers = normal(BE2&#: L7X0)) 10100110 (OxA8)

OxAF //Display = ON
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