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1. Precautionsin Useof LCD Module

(1) Avoid applying excessive shocks to the module or making any alterations or modifications to it.

(2) Don't make extra holes on the printed circuit board, modify its shape or change the components of LCD

Module.

(3) Don’t disassemble the LCM.

(4) Don't operate it above the absolute maximum rating.

(5) Don't drop, bend or twist LCM.
(6) Soldering: only to the I/O terminals.

Storage: please storage in anti-static electricity container and clean environment.

2. General Specification

ITEM STANDARD VALUE UNIT
Number of dots 128X 64 Dots Dots
Outline dimension 95.0(W)X55.0(H)X 10.3MAX.(T) mm
View area 65.5(W)X38.0(H) mm
Active area 60.775(W)X32.935(H) mm
Dot size 0.45(W)X0.49(H) nmm
Dot pitch 0.475(W)X0.515H) mm
LCD type FFSTN,negative, tranamissv, super-black
View direction 6 o' clock
Backlight RGB LED
3. Absolute Maximum Ratings
ITEM SYMBOL MIN. TYP. MAX. UNIT
Operating Temperature Top -10 - +60
Storage Temperature Tsr -20 - +70
Input Voltage V, 0 - Vbp \%
Supply Voltage For Logic Vbbp 0 - 5.0 \%
Supply Voltage For LCD Vbp-VEE 0 - 13.0 Vv
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4. Electrical Characteristics

ITEM SYMBOL | CONDITION | MIN. TYP. MAX. UNIT
Logic Voltage Vpp-Vss - 2.4 3.0 3.3 \Y
Supply Volt.For LCD Vop-Vo Ta=25 105 \%
Input ngh Volt. ViH - 2.0 - Vb V
Input Low Voalt. ViL - -0.3 - 0.8 \%
Output ngh Volt. VoH lon=-0.2mA 2.4 - Vop V
Output Low Valt. VoL loL=1.6mA 0 - 0.4 \Y
Supply Current Ibp - 1.0 mA
5. Backlight Infor mation
Absolute Maximum ratings (Ta=25 )
Item Symbol Conditions Rating Unit
Reverse voltage Vr - 5.0 V
Reverse Current Ir - 20 UA
Absolute maximum forward Current Ifm 500 mA
Peak forward current Ifp | msec plus 10% Duty Cyde 120 mA
Power disspation Pd 165 mw
Operating Temperature Range Toper -30~+70
Storage Temperature Range T4 -40~+80
Electrical/Optical Characteristics (Ta=25°C,|1f=18*3mA)
Color | Wavelength Spectrdl line half width | Operating voltage(v) Forward
A p(nm) AN (nm) (= 0.15V) Current (mA)
R 2.0 18
G 3.1 18
B 3.1 18
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6. Optical Characteristics
ITEM SYMBOL |CONDITION| MIN TYP | MAX UNIT
View Angle (V)6 CR 2 10 120 deg.
Ho CR 2 -45 45 deg.
Contrast Retio CR 5
Response Time Trise 200 300 ms
T fdl 150 | 200 ms
Wl View Angles I Conirast Ratio
Brightriess at selected state (B3 )
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7.Interface Description

Pin No. Symbol Leve Description

1 ICS L Chip sdect input pins.Low active

2 /RST L When /RST is"L", initidization is executed.
Regigter select input pin

3 A0 H/L A0 ="H":"AQ" are display data

A0 ="L": "AQ" are control data

4 SCLK HIL Serid input clock(SCLK)

5 D H/L Serid input data (SID)

6 Vbp 3.0v Power supply for Logic

7 Vss oV Ground

8 R(LED-) ov Cathodeof Red LED Backlight

9 A(LED+) 3V Anode of LED Backlight

10 G(LED-) ov Cathode of Green LED Backlight

11 B(LED-) oV Cathode of Blue LED Backlight
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8. Contour Drawing & Block Diagram
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9. Application circuit

oS - /CS
:E: » A0 LCM
MPU » DB7(SID)
SCLK
# DB6{SCLK)
IRST
> RESETB

10. LCM Function Description

The LCM built-in Sitronix ST7565P. ST7565P is a single chip driver & controller LSI for graphic
dot-matrix liquid crystal display systems. This chip can be connected directly to a microprocessor,
accepts serial or &hit parallel display data from the microprocessor, stores the display data in an
on-chip display data RAM of 65 x 132 hits and generates a liquid crystal display drive signal
independent of the microprocessor. It provides a high-flexible display section due to 1-to-1
correspondence between on-chip display data RAM bits and LCD panel pixels. It contains 65
common driver circuits and 132 segment driver circuits, so that a single chip can drive a 65 x 132
dot display. And the capacity of the display can be increased through the use of master/slave
multi-chip structures.

These chip are able to minimize power consumption because it performs display data RAM read/

write operation with no external operation clock. In addition, because it contains power supply
circuits necessary to drive liquid crystal,which is a display clock oscillator circuit, high performance
voltage converter circuit, high-accuracy voltage regulator circuit, low power consumption voltage
divider resistors and OP-Amp for liquid crystal driver power voltage, it is possible to make the
lowest power consumption display system with the fewest components for high performance
portable systems.

On-chip Display Data RAM

-Capacity: 65 x 132 = 8,580 hits

-RAM bitdata “ 1" :adot of digplay isilluminated.

-RAM bitdata “ 0" :adot of display isnaot illuminated.

Various Function Set

-Display ON/OFF, set initial display line, set page address, set column address, read status, write/
read display data, select segment driver output, reverse display ON/OFF, entire display ON/OFF,
select LCD bias, set/reset modify-read, select common driver output, control display power circuit,
sdect interna regulator resistor ratio for VO voltage regulation, electronic volume, set static
indicator Sate.

-H/W and S\W reset available
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-Satic drive circuit equipped interndly for indicators with 4 flashing modes

Built-in Analog Cir cuit

-On-chip oscillator circuit for digplay clock (external clock can aso be used)

-High performance voltage converter (with booster ratios of x2, X3, x4 and x5, where the step-up
reference voltage can be used externdly)

-High accuracy voltage regulator (temperature coefficient: -0.05%/°C or external input)

-Electronic contrast control function (64 steps)

-Vref = 2.1V+ 3% (VO voltage adjustment voltage)

-High performance voltage follower (V1 to V4 voltage divider resistors and OP-Amp for increasing

drive capacity)

Operating Voltage Range

- Supply voltage (VDD): 2.4t0 3.6 V

- LCD driving voltage (VLCD =VO0- VSS): 4.5t013.0V

L ow Power Consumption

-Operating power: 400UA typical. (Condition: VDD = 3V, x 4 boosting(VCl is VDD),VO = 11V,

interna power supply ON, display OFF and norma mode is selected)

-Standby power: 30uA maximum. (During power save [standby] mode)

M icroprocessor interface

-High-speed 8-hit pardld interface with 6800-series or 8080-series. (These LCM masked).

-Serid interface (only write operation) available. (These LCM avalldble).

Chip Sdect Input

There are /CSL1 pins for chip selection. The LCM can interface with an MPU only when /CSis"L" .

When these pins are set to any other combination, RS, E_RDB, and RW_WRB inputs are disabled

and DBO to DB7 are to be high impedance. And, in case of serial interface, the internal shift register

and the counter are reset.

Parallel / Serial Interface(These LCM use serial interface only)

LCM used ST7565P has three types of interface with an MPU, which are one serial and two parallel

interfaces.

Thisparalld or serial interface is determined by PS pin as shown in following table.

PS Type CS1B CS2 C68 Interface mode
H Parald csiB o 6800—ser!& MPU mode
L 8080-series MPU mode
L Serid CS1B CSs2 * Serial-mode
*: Don't care

Parallel interface (PS="H")
The 8-bit bi-directional data busis used in paralléel interface and the type of MPU is selected by C68
asshown in falowing table.
Microprocessor Selection for Paralld Interface
C68 CS1B CS2 RS | ERDB | RW WRB | DBOto DB7 Interface mode

H CS1B CS2 RS E RW DBO to DB7 6800-series

L CS1B CS2 RS /RDB /WR DBO to DB7 8080-series
Thetyped detatrander isdetemined by Sgrdsa RS E_RDB and RW_WRB asfdloning Teble
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Paralld Data Transfer

Common 6800-series 8080-series -
Description
RS E RDB | RW WRB | E RDB | RW_WRB
H H H L H Display data read out
H H L H L Display datawrite
L H H L H Register gatus reed
L H L H L Writes to internd regigter (ingtruction)
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Serial Interface (PS="L")

When the ST7565P is active, serial data (DB7) and serial clock (DB6) inputs are enabled. And not
active, the internal 8-bit shift register and the 3-bit counter are reset. Serial data can be read on the
rising edge of serial clock going into DB6 and processed as 8-bit parallel data on the eighth serial
clock. Seria data input is display data when RS is high and control data when RS is low. Since the
clock signal (DB6) is easy to be affected by the external noise caused by the line length, the
operation check on the actud machine is recommended.

518 Y
csz /

SD X DB7 X DB6 XDES X DB4X DBE3 X DBE2 XDE1 X DHEO X DBy X DBé6

sx f L LELE
. o—

Figure 3. Serial I nterface Protocol
Busy Flag (For paralle interface only)
The Busy Flag indicates whether the LCM is operating or not. When DB7 is "H" in read status
operation, this device isin busy status and will accept only read status instruction. If the cycle time
is correct, the microprocessor needs not to check this flag before each instruction, which improves
the MPU performance.
DISPLAY DATA RAM (DDRAM)
The Display Data RAM stores pixel data for the LCD. It is 65-row by 132-column addressable array.
Each pixel can be selected when the page and column addresses are specified. The 65 rows are
divided into 8 pages of 8 lines and the 9th page with a single line (DBO only). Data is read from or
written to the 8 lines of each page directly through DBO to DB7. The microprocessor can read from
and write to RAM through the 1/0 buffer. Since the LCD controller operates independently, data can
be written into RAM at the same time as data is being displayed without causing the LCD flicker.
Page Address Circuit
The LCM incorporates 4-bit Page A ddress register changed by only the "Set Page" instruction.
Page Address 8 (DB3 is "H", but DB2, DB1 and DBO are "L") is a special RAM area for the icons
and display data DBO is only valid.When Page Address is above 8, it is impossible to access to
on-chip RAM. Seein “Disolay DataRAM Map”
Line AddressCircuit .
This circuit assigns DDRAM a Line Address corresponding to the first line (COMO) of the display.
Therefore, by setting line address repeatedly, it is possible to realize the screen scrolling and page
switching without changing the contents of on-chip RAM as shown in “Display Data RAM Map” It
incorporates 6-bit line address register changed by only the initial display line instruction and 6-bit
counter circuit. At the beginning of each LCD frame, the contents of register are copied to the line
counter which isincreased by CL signal and generates the Line Address for transferring the 132-bit
RAM data to the display data latch circuit. However, display data of icons are not scrolled because
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the MPU can not access Line Address of icons.

Column Address Circuit

Column Address circuit has an &hit preset counter that provides column address to the Display
Data RAM. When set Column Address MSB / LSB instruction is issued, 8-bit [Y7:YQ] is updated.
And, since this address is increased by 1 each a read or write data instruction, microprocessor can
access the display data continuously. However, the counter is not increased and locked if a
non-existing address above 84H. It is unlocked if a column address is set again by set Column
Address MSB / LSB instruction. And the Column Address counter is independent of page address
register. ADC select instruction makes it possible to invert the relationship between the Column
Address and the segment outputs. It is necessary to rewrite the display data on built-in RAM after
issuing ADC Sdlect ingruction.

RESET CIRCUIT

Setting /RST to "L" or Reset indruction can initidize interna function.

When /RST becomes"L", following procedure is occurred.

Display ON / OFF: OFF

Entire display ON / OFF. OFF(normal)

ADC sdect: OFF(normal)

Reverse display ON / OFF. OFF(normal)

Power control register (VC, VR, VF) =(0, 0, 0)

Serid interface internd register data clear

LCD biasratio: 1/9 (1/65 duty), /8 (1/55 duty), 1/8 (1/49duty),1/6 (1/33 duty)

On-chip oscillator OFF

Power save release

Read-modify-write: OFF

SHL sdect: OFF (normdl)

Static indicator mode: OFF

Static indicator register: (S1, S0) = (0, 0)

Display gart line: O (first) Column address. O

Page address. 0

Regulator resstor select register: (R2, R1, RO) = (1, 0, 0)

Reference voltage set: OFF

Reference voltage control register: (SV5, SV4, SV3, SV2, SV1, SV0) =(1,0,0,0, 0, 0)

While /RST is "L" or Reset instruction is executed, no instruction except read status could be
accepted. Reset status appears at DB4. After DB4 becomes "L", any instruction can be accepted.
RESETB must be connected to the reset pin of the MPU, and initialize the MPU and thisLSI at the
sametime. Theinitidization by RESETB is essentid before used.
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POWER SUPPLY CIRCUITS

The Power Supply circuits generate the voltage levels necessary to drive liquid crystal driver
circuits with low power consumption and the fewest components. There are voltage converter
circuits, voltage regulator circuits, and voltage follower circuits. They are valid only in master
operation and controlled by power control instruction. For detalls, refers to "Instruction
Description”.
Voltage Converter Circuits

These circuits boost up the electric potential between VCI and VSS to 2, 3, 4 or 5 times toward
positive Side and boosted voltage is outputted from VOUT pin. These LCM fixed to 4 times.
Voltage Regulator Circuits
The function of the internal Voltage Regulator circuits is to determine liquid crystal operating
voltage, VO, by adjusting resistors, Ra and Rb, within the range of [VO| < [VOUT]|. Because VOUT
is the operating voltage of operational-amplifier circuits, it is necessary to be applied internally or
externally. For the Eqg. 1, we determine VO by Ra, Rb and VEV. The Ra and Rb are connected
internally or externally by INTRS pin. And VEV called the voltage of electronic volume is
determined by Eq. 2, where the parameter a is the value selected by instruction, "Set Reference
Voltage Regiger”, within the range 0 to 63. VREF voltage at Ta= 25°C isshown intable 1.
VO=(1+Rb/Ra) xVgy [V] ------ (Eq. 1)

Vev=(1-(63-8)/162) X VRer  [V]------- (Eq. 2

Table1l. VREF Voltageat Ta=25°C

REF Temp. coefficent VREF [V]
H -0.05%/ °C 2.1
L Externd input VEXT
VOUT
+
) VD
VEV _—
Rb
VR
Ra
Vss
GND

Figure 4. Internd Voltage Regulator Circuit
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In Case of Using Internal Resistors, Raand Rb. INTRS="H") (LCM fixedto"H" )

When INTRS pinis"H", resstor Rais connected internaly between VR pin and V

SS, and Rb is connected between VO and VR. We determine VO by two instructions, "Regulator
Resstor Sdect” and " Set Reference Voltage'.

The following figure shows VO voltage measured by adjugting interna regulator resstor ratio

(Rb/ Ra) and 6-hit eectronic volume registers for each temperature coefficient at Ta= 25°C.

16.00
12.00 S e _E:ll [1][1};
.---"’_"—_- -
10.00 S— ff;,_f—f _Ea?%
R s S S — @10
600 | e e L [ —(000)
ro |
2.00
0.00
0 8 16 24 32 40 48 56

Electronic volume level

Figure 5. Electronic Volume Leve
In Case of Using External Resistors, Raand Rb. (INTRS="L")
When INTRS pin is "L", it is necessary to connect external regulator resistor Ra between VR and
VSS, and Rb between VO and VR. Example: For the following requirements
1. LCD driver voltage, VO = 10V
2. 6-bit reference voltageregister = (1, 0, 0, 0, 0, 0)
3. Maximum current flowing Ra, Rb = 1uA From Eg. 1
10=(1+Rb/Ra xVgy [V] ------ (Eq. 3)
From Eq. 2
Vev=(1-(63-32)/162) x 2.1 =1.698 [V]------- (Eq. 4)
From requirement 3.
10/ (Rb+Ra)=1[uA] ------ (EQ. 5) From equations Eq.3, 4 and 5
Ra@ 169 [MW] Rb@ 8.31[MW]
The following table shows the range of VO depending on the above requirements.
Table 2. VO Depending on Electronic Volume Leve
Electronic volume level
0 32 63
VO 7.57 . 10.00 .. 12.43
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11. User instruction Definitions

11.1 Instruction table

Command Code

Command Function
A0 /JRD WWR| D7 D6 D5 D4 D3 D2 D1 DO
} 1 0 10 1 1 1 0 LCD display ON/OFF
{1) Display ON/OFF 0 1 o0 1 |0: OFF. 1: ON
(2) Display start line set o 1 0 0 1 Display start address S_els the display RAM display start
line addrass
Sets the display RAM page
{(3) Page address set 1 1 0 1 1 Pageaddress address
(4) Column address set 1 0 0 0 1 Mostsignificant |Setsthe most significant 4 bits of
upper bit column address |the display RAM column address.
Column addressset |0 1 O 0 0 0 0 Leastsignificant |Sets the least significant 4 bits of
lower bit column address |the display RAM column address.
(B} Status read 0 0 1 Status 0 D0 0 0 [Readsthe statusdata
B) Display data write 1 1 0 Write data Writes to the display RAM
play play
(7) Display data read 10 1 Read data Reads from the display RAM
1 0100 000 Sets the display RAM address
8) ADC select o 1 0 SEG output correspondence
1
0. normal, 1: reverse
(9) Display normal/ 1 0 10 o0 1 1 g [SeisthelGDdisplaynormall
o 1 0 reverse
reverse 1 - .
0. normal, 1: reverse
: . Display all points
(10) Dc')sﬁ}g%ﬁ" points o 1 0 To 100 10 2 0: normal display
1: all points ON
Sets the LCD drive voltage bias
(1) LCD bias set o 1 of 1O TOO0 0D
Q: 1/8 bias, 1: 1/7 bias (ST7565R})
Column address increment
{12) Read/modify/write a 1 0 1 1 10 0 0 0 0 |Atwrte: +1
Al read: 0
n ear read/modify/wri
13) End a 1 0 1110 1 1 1 0 |[C d/modify/write
(14} Reset 0 1 0 1 1 1 0 0 D0 1 0 ([nternal reset
(15) Common output 1 1 0o o = = » |[SelectGCOMoutputscan direction
mode select o 1 0 1 0: normal dl!'ectlpn
1: reverse direction
0 0 1 0 1 Operating [Selectinternal power supply
{16) Power contral set o 1 0 mode operating mode
(17) Vo voltags reguiator 0 0 1 0 O Resistor |Selectinternal resistor
Ln:frnal resistorrato| 0 1 0 ratio ratio(Rb/Ra) mode
{18) Electronic volume
mode set a1 0 1 0 00 0 0 D0 1 [SettheVooutput voltage
Electronic volume 0 0 Electronic volume value |electronic volume register
register set
(19) Static Indicator 1 0 10 1 1 0 0 |0:OFF, 1:0N
A o 1 0 1
Srt:é';t'grd'sftt‘” 0 0 0 O O D DMode |Settheflashing mode
11 11 10 00 S;é‘?‘;txb;fitfr ratio
{20) Booster ratio set a 1 D 0 0 0 0 0 O stepup 01 5x
value )
11: Bx
Display OFF and display all
(21) Power saver points ON compound command
(22) NOP o 1 0 1 1 10 0 0 1 1 |Commandfornon-oparation
(23) Test a1 0 101 1 1 * * o = Command for IC test. Do not

use this command
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11.2 Instruction Description
1) Display ON / OFF Turnsthe Display ON or OFF
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
o]l o 1] o] 10| 1| 1] 1 |DON
DON = 1: display ON
DON = 0: display OFF
2) Initial Display Line
Setstheline address of display RAM to determinethe I nitial Display Line.Thetop row
(COMOwhen SHL=L, COM63 when SHL =H) of LCD pand.

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0| o| o| 1 |srs5|smafsra|sr2|sr|smo
ST5 | St4 | S13 | S12 | ST1 | STO Line address

0 0 0 0 0 0 0

0 0 0 0 0 1 1

1 1 1 1 1 0 62

1 1 1 1 1 1 63

3) Set Page Address

Sets the Page Address of display data RAM from the microprocessor into the Page Address register.
Any RAM data bit can be accessed when its Page Address and column address are specified. Along
with the column address, the Page Address defines the address of the display RAM to write or read
display data. Changing the Page Address doesn't effect to the display status.

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
0 0 1 0 1 1 P3 P2 P1 PO
P3 P2 P1 PO Page address
0 0 0 0 0
0 1 1
0 1 1 1 7
1 0 0 0 8

4) Set Column Address

Sets the Column Address of display RAM from the microprocessor into the Column Address
register. Along with the Column Address, the Column Address defines the address of the display
RAM to write or read display data. When the microprocessor reads or writes display data to or from
display RAM, Column Addresses are automaticaly increased.

Set Column Address M SB

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

0 0 0 0 0 1 Y7 Y6 Y5 Y4
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Set Column AddressLSB
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 0 0 0 0 Y3 Y2 Y1 YO

Y7 | Y6 | YS | Y4 | Y3 | Y2 | Y1 | YO | Columnddress
0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 1 1
1 0 0 0 0 0 1 0 130
1 0 0 0 0 0 1 1 131

5) Read Status(For parallel interface only)

Indicates the internd status of the LCM
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 1 BUSY | ADC | ON/OFF| /RST| O 0 0 0

Flag Description

The device is busy when internal operation or reset. Any instruction is rejected until
BUSY | BUSY goes Low.
0: chip is active, 1: chip is being busy.

Indicates the relationship between RAM column address and segment driver

ADC 0: reverse direction (SEG131? SEGO0), 1: normal direction (SEG0? SEG131)

ON/OFF | Indicates display ON/OFF status  0: display ON, 1: display OFF

Indicates the initialization is in progress by /RST signal
IRST prog y g

0: chip is active, 1: chip is being reset
6) Write Display Data
8-bit data of display data from the microprocessor can be written to the RAM location specified by
the column address and page address. The column address is increased by 1 automatically so that
the microprocessor can continuoudy write data to the addressed page.

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

1 0 Write data

7) Read Display Data

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
| 1 | 1 | Read data
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Set Pags Address Set Page Address
v y
Set Column Address Set Column Address
s y
Data Write Dummy Data Read
¥ ¥
Column = CGolumn + 1 Column = Column + 1
*
Data Read
Data Write Continus 2 *

Column = Column + 1

[ata Read Continue 7

O
Optional Status

4 NO
Optional Status

Figure 6. Sequence for Writing Display Data Figure7. Sequence for Reading Display Data

8) ADC Select (Segment Driver Direction Select)
Changes the relationship between RAM column address and segment driver. The direction of
segment driver output pins can be reversed by software. This makes IC layout flexible in LCD
module assembly.
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
0 0 1 0 1 0 0 0 0 | ADC

ADC = 0: normd direction (SEG0? SEG131)

ADC = 1. reverse direction (SEG131? SEGO)
9) Reverse Display ON / OFF

Reversesthe display status on LCD pand without rewriting the contents of the display data RAM.

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

0 0 1 0 1 0 0 1 1 REV

REV RAM bit data="1" RAM hit data="0"
O(normd) LCD pixd isilluminaed LCD pixd isnaot illuminated
O(reverse) |  LCD pixd isnot illuminated LCD pixd isilluminaed

10) Entire Display ON / OFF
Forces the whole LCD points to be turned on regardless of the contents of the display data RAM. At
this time, the contents of the display data RAM are held. This instruction has priority over the
reverse display ON / OFF ingtruction.

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
l o]l o| 1] o] 1] 0] o] 1| o0]EoN|
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EON = 0: normd display
EON = 1. entire disolay ON
11) Select LCD Bias
Sdects LCD biasratio of the voltage required for driving the LCD.
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 1 0 1 0 0 0 1 Bias
Biass=0: 1/9 Duty Bias=1: 1/7 Duty
12) Set M odify-Read
This instruction $ops the automatic increment of the column address by the read display data
instruction, but the column address is still increased by the write display data instruction. And it
reduces the load of microprocessor when the data of a specific area is repeatedly changed during
cursor blinking or others. Thismode is canceled by the reset Modify-read ingtruction.
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
o]l o 1| 1] 1o o] o] ofo
13) Reset M odify-Read
This instruction cancels the Modify-read mode, and makes the column address return to its initial
vaue just before the sat Modify-read ingtruction is Started.
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
0 0 1 1 1 0 1 1 1 0

| Set Page Address |

!
| SetColumn Address (N) |

|

Set Modify-Read

| |
;

| Dummy Read |

v

| Data Read |

- Data Process
| Data Write |

NO

Change Complete ?

| Reset Modify-Read |

|

| Return Column Address (N) |

Figure 8. Sequencefor Cursor Display
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14) Reset
This instruction resets initial display line, column address, page address, and common output status
select to their initial status, but dose not affect the contents of display data RAM. This instruction
cannot initidize the LCD power supply, which isinitidized by the /RST pin.
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
0 0 1 1 1 0 0 0 1 0

15) SHL Sdlect (Common Output M ode Select)
COM output scanning direction is selected by this instruction which determines the LCD driver
output status.  *: Don't care
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
ol o | 1] 1]o]ofsH| ]+~
SHL =0: normal direction (COM0O- COM63)
SHL = 1. reverse direction (COM63 - COMO)
16) Power Control
Selects one of eight power circuit functions by using 3-bit register. An external power supply and
part of interna power supply functions can be used smultaneoudy.
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
o]l ool o] 1] o] 1]vc|]Vvw]|w

VC VR VF Page address
0 Internal voltage converter circuit is OFF

1 Internal voltage converter circuit is ON

0 Internal voltage regulator circuit is OFF

1 Internal voltage regulator circuit is ON

0 Internal voltage follower circuit is OFF

1 Internal voltage follower circuit is ON

17) Regulator Resistor Select
Selects resistance ratio of the internal resistor used in the interna voltage regulator. See voltage
regulator section in power supply circuit. Refer to the following teble.
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
0 0 0 0 1 0 0 R2 R1 RO

A
[y

(1 + Rb/ Ra) ratio

3.0
3.5

4.0

4.5

5.0 (default)
5.5

6.0

PRk |lojo|o|o|&

Flor|lo|r|olr|o|&

R |IRP|IO(C(Fk|F|O|O

6.4
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18) Reference Voltage Select
Consists of 2-byte instruction. The 1st instruction sets reference voltage mode, the 2 one updates the
contengfc, of reference voltage register. After second ingtruction, reference voltage mode is released.
Thel  Instruction: Set Reference Voltage Select Mode
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
0 | O 1 0 0 0 0 0 0 1
The2 " Instruction: Set Reference Voltage Register
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

0 0 X X | Sv5|sSva|sv3|sv2| svi| svo

SV5 | SV4 | SV3 | SV2 | SV1 | SVO | Referencevoltage Vo Contrag
parameter ()

0 0 0 0 0 0 0 Minimum Low

0 0 0 0 0 1 1 ; :

1 0 0 0 0 0 32 (defaLllt)

1 1 1 1 1 0 62 ; ;

1 1 1 1 1 1 63 Maximum High

19) Set Static Indicator State
Consists of two bytes instruction. The first byte instruction (set Static Indicator mode) enables the
second byte instruction (set Static Indicator register) to be valid. The first byte sets the Static
Indicator ON / OFF. When it is ON, the second byte updates the contents of Static Indicator
register without issuing any other instructionand this Static Indicator state is released after setting
the data of indicator register.
The 1t Insgtruction: Set Static Indicator Mode (ON / OFF)
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 1 0 1 0 1 1 0 SM
SM = 0: gatic indicator OFF
SM = 1: gatic indicator ON
The2nd Ingtruction: Set Static Indicator Register
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

0 | 0 | X | X | X | X | X | X | Sl | 0
Sl S0 Status of static indicator output
0 0 OFF
0 1 ON (about 1 second blinking)
1 0 ON (about 0.5 second blinking)
1 1 ON (always ON)

20)NOP No Operation Instruction
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 X X X X X X S1 S0
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21) Power Save (Compound Instruction)

If the entire display ON/OFF instruction is issued during the display OFF state, ST7565P enters the
Power Save status to reduce the power consumption to the static power consumption value.
According to the status of static indicator mode, Power Save is entered to one mode of sleep and
standby mode. When Static Indicator mode is ON, standby mode is issued. When OFF, deep mode
Isissued. Power Save mode is released by the entire display OFF instruction.

Static Indicator OFF Static Indicator ON

I :

Power Save (Compound Instruction)
[Display OFF
[Entire Display ON]

a Sleep Mode N\ 4 Standby Mode N
[Cscillator Gircuit: OFF] [Oscillator Circuit: ON]
[LCD Powsr Sugp Circuit: OFF] [LCD Power Su&p Circuit: OFF]
[All COM/ SEG Qutputs: VS8] [AII COM / SEG Outputs: V3]
[Consumption Cumrant: <2uA] [Consumption Current: <10uA]
. J \. Y
Powsr Save OFF B ompound Instructlon) Power Save OFF
[Entire Display O [Entire Display OFF]

[Statlc Indicator ON]
2 Bytes Command

Release Sleap Mode Release Standby Moda

Figure 9. Power Save (Compound Instruction)

-Sleep Mode
This stops all operations in the LCD display system, and as long as there are no access from the
MPU, the consumption current is reduced to a value near the static current. The internal modes
during degp mode are asfollows:
a. The oscillator circuit and the LCD power supply circuit are halted.VSSlevd.
b. All liquid crystal drive circuits are halted, and the segment in common drive outputs output a
VSSlevd.
- Standby Mode
The duty LCD display system operations are hdted and only the Static drive system for the indicator
continues to operate, providing the minimum required consumption current for the static drive.
Theinternd modes are in the following states during standby mode.
a. The LCD power supply circuits are hated. The oscillator circuit continues to operate.
b. The duty drive system liquid crystal drive circuits are halted and the segment and common
driver outputs a VSS level. The dtatic drive system does not operate.
When areset command is performed while in sandby mode, the system enters degp mode.
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12. Timing Characteristics
Read / Write Characteristics (8080-series M PU) (For parallel interface only)

RS >< X

tasao taH80
el —— - ot ——»
CS18 | F—— .
7)) D X xxw ............
ot
» trwisom), tPwisopw) > LP"M-IBO(R); tPwhsoow) >
/RD, WWR 0.9Voo *N* 0.1Vpp /| N\
1osao toHBo
—————————— | [—]
DBO to DB7Y
(Write) P X
tacceo topao
]
DB0 to DBY
(Read) <
|

** tPwLeD{(W) and tPwLBO(R) is specified in the overlapped period when CS1B is low {CS2 is high)
and WR({/RD) is low.

Figure 10. Read / Write Char acteristics (8080-series M PU)

(VDD = 2.4 t0 3.6V, Ta = 40 to +B5°C)

ltem Signal Symbol Min. Typ. Max. Unit Remark
Address setup time RS tAsB0 0 ) ) ns
Address hold time tAHBD 0
System cycle time MWR, /RD 1CYB0 300 - - ns
Enable Pulss Read RD tPWLBO (R) 120 - - ns
Low width Write MWR tPWLBD (W) 60 - - ns
Enable Pulse Read IRD tPWHBO (R) 60 - - ns
High width Write WR tPWHB0 (W) 60 - - ns
Data setup time tDs8n 40
Data hold time 57 DHE0 15 - - ns
Read access time taccso - 140
Output disable time DBO t0D80 10 - 100 ns | CL=100pF
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Read / Write Characteristics (6800-series Microprocessor)
(For parallel interface only)

RSRW X X

tazan tamsa
- L
CS1B \{ .................................... .
am - IIIIIJ’ 'ﬂllll ITT R AT ] TN TR T It
(CS2) > tooves .
< tPwHsaR), tPwHsaW) o I tPwiesiry, tPwssiw -
E 0o */* 00vio N\ /

tosea loMes
rell——
DBED o DBE7
(Write) x K
DBO to DE7 tacces D6
to
(Read) < >

** tPwHeaW) and tPWHES(R) Is specified in the overlapped period when C51B is low (CS2 1s high)
and E is high.

Figure 11. Read / Write Characteristics (6800-series Microprocessor)

VDD =2.4 to 3.6V, Ta = 40 to +85°C)

Item Signal Symbol Min. Typ. Max. Unit Remark
Address setup time ; tases 0
Address hold time RERW 1 iaien 0 ' = o
System cycle time E 1CYea 300 - - ns
Enable Pulse Read E tRWHES (R) 120 "
High Width Write tPAHEE (W) &l
Enable Pulsa Read IPWLER (R) &0
: - E - ns
Low Width Write tPWLES (W) &0
Data setup time tDsER 40
Data hold time DTBD? {DHES 15 - ) iz
Access lime tACCER - 140
DBoO - < L=
Output disable time t0DE8 10 100 Sl gt o3
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Serial Interface Characteristics

t: W la lcHS
[(_:82 ] --------- T TR R TR] TR TP R T T T TR ATl

I tass taHs I

RS
lovs
-
DE&
(scLKk) 0.9Voos 0.1Voo
L twis K > twms

|‘ toss al L IoHs ~

DE7
(SID) ){ X

Figure 12. Serial Interface Characteristics

WoD=2.4t0 3.6V, Ta = <40 to +85°C)

Item Signal Symbol Min. Typ. Max. Unit Remark
Serial clock cyele DBB ICYS 2580
SCLK high pulse width SCLK) tWHS 100 ns
SCLK low pulse width U2, tWLS 100
Address setup time RS tASS 150 N
Address hold time tAHS 150 - s
Data setup time DB7? tDss 100 - -
Data hold time (SID) tDHS 100 s
CS1B setup time = ICss 150 _
GS1B hold time CS18 tCHS 150 e
Reset |nput Timing
- trw
RESETB
|
Internal .
status x During reset Reset complete
Figure 13. Reset Input Timing
DD = 2.4t0 3.6V, Ta = 40 to +85°C)
Item Signal | Symbol Min. Typ. Max. Unit Remark
Resset low pulse width RESETB trw 1.0 - - Hs
Resest tima - tr - - 1.0 HS
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13.Initializing flow chart
® Referential Instruction Setup Flow (1)

User System Satup by Extemal Pins

t

Start of Initialization |

t

Power ON {VDD - Vss) with Keeping the RESETB Pin ="

t

Waiting for Stabilizing the Powar

t

RESETB Pin ="H*

t

User Application Setup by Intemnal Instructions
[ADC Select]
[SHL Saleci]
[LCD Bias Salact]

t

Tum On the Voltage Converter by Internal Instructions
[Power Control: VC=1, VR=0, VF=0]

y Waiting for50% rising of VOUT

Tum ©n the Voltage Regulator by Internal Instructions
[Power Control: VC=1, VR=1, VF=0]

{ Waiting for> 1ms

Tum ©n the Voltage Follower by Internal Instructions
[Power Control: VC=1, VR=1, VF=1]

t

Set the LCD Dperating Voltage by Intarnal Instructions
[Regulator Resistor Selact]
[Refarence Voltage Register Sat]

t

Woaiting for Stabilizing the LCD Power Levels

1
| End of Initialization I

Figure 14. Initializing with the Built-in Power Supply Circuitsinterface mode
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® Referential Instruction Setup Flow (2)

User System Setup by Extemal pins

v

| Start of initialization I

Power On { VDD - VS8 ) with keeping the RESETB pin ="

\

Waiting for stabilizing the power

\

RESETB pin = "H"

\

Set Power Savse

v

User Application Setup by Internal Instructions
[ADC Select]
[SHL Sslect]
[LCD Bias Sslsct]

v

Set the LCD Cperating Voltage by Internal Instructions
[Regulator Resistor Selact]
[Reference Voltage Register Set]

Y

Rslease Power Savo

v

Waiting for Stabilizing the LCD Power Levels

v

End of Initialization I

Figure 15. Initializing without the Built-in Power Supply Circuits
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® Referential Instruction Setup Flow (3)

| End of Initialization I
Y

Display Data RAM Addressing by Instruction
[Initial Display Line]
[Set Page Address]
[Set Column Address]

'

Write Initial Display data

\

Turn Display ON by Instruction
[Display ON/OFF: DON=1]

'
| End of Data Display I

Figure 16. Data Displaying
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® Referential Instruction Setup Flow (4)

| Optional Status I
y

Turn Display OFF by Instruction
[Display ON/OFF: DON=0]

'

Tum Off the Voltage Regulator by Internal Instructions
[Power Control: VC=1, VR=0, VF=1]

+ Waiting for 2 50ms

Turn Off the Voltage Follower by Internal Instructions
[Power Control: VC=1, VR=0, VF=0]

+ Waiting for 2 1ms

Turn Off the Voltage Converter by Intemal Instructions
[Power Control: VC=0, VR=0, VF=0]

+ Waiting for = 1ms

Power OFF (VDD- VSS)

Figure 17. Power OFF
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14. Display Data RAM Map
Data

)[4} oo+ TOMD
e EEE o M CON
082 @H COMZ
BER! [ ooH COM3
0|0 |0 D 084 Page0 0 COMA
6H COME
0B COMA
O7H COM7
EH COMB
oaH COND
A TOMTH
0 0 0 1 Page1 BH realt COMTT
BCH 83 COM1Z2
uoH COM13
UEH
OFH COM1E
04 v COMTE
T1H ol COM17
12H gg‘ COMTE
1 — oW
010 |1 0 Page2 m CONZD
5H COMZT
[ COMz2Z
1H COM23
T8H COMzZ4
18H COM25
TAH [ comzs___|
1BH Start COMZ7
010 1 1 Page3 TCH atf COMZE
10H COMzZ0
TER COMal
TEH COMa
20H COMazZ
21H COM23
22H COMz24
23H COMEs
o1 (0 0 Page4 T —covsr ]
Z5H [ comar |
26H [ comas |
ZiH [ coman |
Z8H COMAT
28H COMA
ZAH COMAZ
284 COMAZ
o1 (0 /1 PageS 7CH CoNA
200 COMAE
<EH L COMAR
ZFH COMAF
FH COMAE
FH COMAD
TH COMal
F]H COM&
0|1 1 0 Page6 3 COMAZ
= COMGa
A COMS4
i COMES
BER S COMSE
BEL] H COMS7
082 ZAH COMSE
BER] =aH COMED
01T e — Page? w1 | || |25
IS 30H COMB1
BET] 3EH COMAzZ
087 aFH A COMa
110 0 0 oE0 Page8 st COMS
Column ADC=0 |oo|m [ |3 [os |Bs5] ----- 7€ |7F |80 |B1 B2 (B3 -
Address ADC=T |pa|e | [Bo|wr|E] ----- oa | o4 o1 |m When the initial display
w| w| w| w| w| o alwl | B E | line address
LCD Output AR B is 1C[HEX]
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15. Revision record

Version | Ref.page Reversion Items Date
En_ V1.0 | All New release 2007.03.06
En V1.1 |P3 Update the models no. 2010-1-13

rules,delete Page 3
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