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1. Module  Classification Information  

  SOG24006437- BTN - ELLW 
  ¡ ¢     £    ¤   ¥ ¦ §     ̈     

¡ Brand Shelly Associates Inc. 

¢ Display Type SOG COG Type 

£ Display Font 240 x 64 dots 

¤ Model serials no. A 
¥ Backlight Type   LW LED, White 

 
¦ LCD Mode  EL FSTN Negative 

 
§ LCD Polarize 

Type/ Temperature 

range/ View 

direction 

 E Transmissive, W. T, 6:00 

 

 ̈ Special Code #:Fit in with the ROHS Directions and regulations 
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2. Precautions  in use of LCD Modules  

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

(2)Donôt make extra holes on the printed circuit board, modify its shape or change the components of 

LCD module. 

(3)Donôt disassemble the LCM. 

(4)Donôt operate it above the absolute maximum rating. 

(5)Donôt drop, bend or twist LCM. 

(6)Soldering: only to the I/O terminals. 

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

(8) The factory has the right to change the passive components 

(9) The factory has the right to change the PCB Rev. 

 

3.General S pecification  

Item Dimension Unit  

Number of Characters 240 x 64 dots  

Module dimension 142.5x 51.7 x 14.9(MAX)  mm 

View area 130.2 x 37.6 mm 

Active area 127.065 x 33.841 mm 

Dot size 0.5 x 0.5 mm 

Dot pitch 0.53 x 0.53 mm 

LCD type FSTN Negative, Transmissive 

(In LCD production, It will occur slightly color difference. We can 

only guarantee the same color in the same batch.) 

Duty 1/64 

View direction 6 oôclock 

Backlight Type LED White 

 



Page 6/14 

4.Absolute Maximum Ratings  

Item Symbol Min  Typ Max Unit  

Operating Temperature TOP -20  +70  

Storage Temperature TST -30  +80  

Input Voltage VI VSS  VDD V 

Supply Voltage For Logic VDD-VSS -0.3 3.3 5.0 V 

Supply Voltage For LCD VDD-VO -0.3 *  18 V 

 

5.Electrical Characteristics  

Item Symbol Condition Min  Typ Max Unit  

Supply Voltage For Logic VDD-VSS  3.0 3.3 3.6 V 

Supply Voltage For LCD VDD-V0 

Ta=-20  

Ta=25  

Ta=70  

 

9.3 

 

 

10.0 

 

 

10.7 

 

V 

V 

V 

Input High Volt. VIH  0.8 VDD  VDD V 

Input Low Volt. VIL  Vss  0.2 VDD V 

Output High Volt. VOH  0.8 VDD  VDD V 

Output Low Volt. VOL  Vss  0.2VDD V 

Supply Current(No include 

      LED Backlight) 
IDD VDD=3.3V  1.5 2.5 mA 
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6.Optical Characteristics  

Item Symbol Condition Min  Typ Max Unit  

View Angle 

(V)̣ CR 2 30  60 deg 

(H)̱ CR 2 -45  45 deg 

Contrast Ratio CR   5   

Response Time 

T rise   200 300 ms 

T fall   200 300 ms 

 

  Definition of Operation Voltage (Vop)         Definition of Response Time ( Tr , Tf ) 

                            

Driving Voltage(V)

Intensity

Cr Max

100

Vop

Selected Wave

Non-selected Wave

[positive type]

Cr = Lon / Loff

     

In tens i t y

90
100

Tr

10

Tf

Non-selected

Conition

Non-selected

ConitionSelected Conition

[positive type]  

    Conditions : 

 Operating Voltage : Vop  Viewing Angle(̣ )̱ : 0°  0° 

 Frame Frequency : 64 HZ Driving Waveform : 1/N duty , 1/a bias 

  Definition of viewing angle(CR 2) 
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̣f
̱= 180°

̱= 90°

̱= 0°

̱= 270°

̣b

̣r
̣l

  

7.Interface Pin Function  

Pin No. Symbol Level Description 

1 NC  No connection 

2 FR O This is the liquid crystal alternating current signal terminal. 

3 CL I/O This is the display clock input terminal 

The following is true depending on the M/S and CLS status. 

 
4 /DOF O This is the LCD blanking control terminal. 

5 /CS1 H/L This is the chip select signal. When /CS1 = ñLò and CS2 = 

ñH,ò then the chip select becomes active, and data/command 

I/O is enabled. 
6 CS2 H/L 

7 /RES I When /RES is set to ñL,ò the settings are initialized. 

The reset operation is performed by the /RES signal level. 

8 A0 H/L This is connect to the least significant bit of the normal MPU 

address bus, and it determines whether the data bits are data or 

a command. 

A0 = ñHò: Indicates that D0 to D7 are display data. 

A0 = ñLò: Indicates that D0 to D7 are control data. 

9 /WR H/L Å When connected to an 8080 MPU, this is active LOW. 

(R/W) This terminal connects to the 8080 MPU /WR signal. 

The signals on the data bus are latched at the rising edge of the 

/WR signal. 

Å When connected to a 6800 Series MPU: 

This is the read/write control signal input terminal. 

When R/W = ñHò: Read. 

When R/W = ñLò: Write. 
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10 /RD I Å When connected to an 8080 MPU, this is active LOW. 

(E) This pin is connected to the /RD signal of the 8080 MPU, 

and the ST7565S series data bus is in an output status when 

this signal is ñLò. 

Å When connected to a 6800 Series MPU, this is active HIGH. 

This is the 6800 Series MPU enable clock input terminal. 

11 DB0 H/L Data bus line 

12 DB1 H/L Data bus line 

13 DB2 H/L Data bus line 

14 DB3 H/L Data bus line 

15 DB4 H/L Data bus line 

16 DB5 H/L Data bus line 

17 DB6 H/L Data bus line 

18 DB7 H/L Data bus line 

19 VDD 3.3V Supply Voltage for logic 

20 VSS 0V Ground 

21 Vout  Operating voltage for LCD 

22 C3-   

23 C1+   

24 C1-   

25 C2-   

26 C2+   

27 V1  
This is a multi-level power supply for the liquid crystal drive. 

The voltage Supply applied is determined by the liquid crystal 

cell, and is changed through the use of a resistive voltage 

divided or through changing the impedance using an op. amp. 

Voltage levels are determined based on VDD, and must 

maintain the relative magnitudes shown below. 

VDD (= V0) ḷV1 ḷV2 ḷV3 ḷV4 ḷV5 

When the power supply turns ON, the internal power supply 

circuits produce the V1 to V4 voltages shown below. The 

voltage settings are selected using the LCD bias set command. 

 

28 V2  

29 V3  

30 V4  

31 V5  

32 VR  Output voltage regulator terminal. Provides the voltage 

between VDD and 

V5 through a resistive voltage divider. 

IRS = ñLò : the V5 voltage regulator internal resistors are not 

used . 

IRS = ñHò : the V5 voltage regulator internal resistors are used 
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33 C86  This is the MPU interface switch terminal. 

C86 = ñHò: 6800 Series MPU interface. 

C86 = ñLò: 8080 MPU interface. 

34 P/S  This is the parallel data input/serial data input switch terminal. 

P/S = ñHò: Parallel data input. 

P/S = ñLò: Serial data input. 

The following applies depending on the P/S status: 

 
When P/S = ñLò, D0 to D5 fixed ñHò. 

/RD (E) and /WR (R/W) are fixed to either ñHò or ñLò. 

With serial data input, It is impossible read data from RAM . 

35 NC  No connection 

36 NC  No connection 
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8.Contour Drawing & Block Diagram  
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9.Function Description  

The MPU Interface 

Selecting the Interface Type 

With the ST7565S chips, data transfers are done through an 8-bit parallel data bus (D7 to D0) or through 

a serial data input (SI). Through selecting the P/ S terminal polarity to the ñHò or ñLò it is possible to 

select either parallel data input or serial data input as shown in Table 1. 

 

The Parallel Interface 

When the parallel interface has been selected (P/S =ñHò), then it is possible to connect directly to either 

an 8080-system MPU or a 6800 Series MPU (shown in Table 2) by selecting the C86 terminal to either 

ñHò or to ñLò. 

  

Moreover, data bus signals are recognized by a combination of A0, /RD (E), /WR (R/W) signals, as 

shown in Table 3. 

 

The Serial Interface 

When the serial interface has been selected (P/S = ñLò) then when the chip is in active state (/CS1 = ñLò 

and CS2 = ñHò) the serial data input (SI) and the serial clock input (SCL) can be received. The serial data 

is read from the serial data input pin in the rising edge of the serial clocks D7, D6 through D0, in this 

order. This data is converted to 8 bits parallel data in the rising edge of the eighth serial clock for the 

processing.  

The A0 input is used to determine whether or the serial data input is display data or command data; when 
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A0 = ñHò, the data is display data, and when A0 = ñLò then the data is command data. The A0 input is 

read and used for detection every 8th rising edge of the serial clock after the chip becomes active. Figure 

1 is a serial interface signal chart. 

 

* When the chip is not active, the shift registers and the counter are reset to their initial states. 

* Reading is not possible while in serial interface mode. 

* Caution is required on the SCL signal when it comes to line-end reflections and external noise. We 

recommend that operation be rechecked on the actual equipment. 

The Chip Select 

The ST7565S have two chip select terminals: /CS1 and CS2. 

The MPU interface or the serial interface is enabled only when /CS1 = ñLò and CS2 = ñHò. 

When the chip select is inactive, D0 to D7 enter a high impedance state, and the A0, /RD, and /WR inputs 

are inactive. When the serial interface is selected, the shift register and the counter are reset. 

The Accessing the Display Data RAM and the Internal Registers 

Data transfer at a higher speed is ensured since the MPU is required to satisfy the cycle time (tCYC) 

requirement alone in accessing the ST7565S. Wait time may not be considered.  

And, in the ST7565S, each time data is sent from the MPU, a type of pipeline process between LSIs is 

performed through the bus holder attached to the internal data bus.  

Internal data bus. 

For example, when the MPU writes data to the display data RAM, once the data is stored in the bus 

holder, then it is written to the display data RAM before the next data write cycle. Moreover, when the 

MPU reads the display data RAM, the first data read cycle (dummy) stores the read data in the bus holder, 

and then the data is read from the bus holder to the system bus at the next data read cycle. 

There is a certain restriction in the read sequence of the display data RAM. Please be advised that data of 

the specified address is not generated by the read instruction issued immediately after the address setup. 

This data is generated in data read of the second time. Thus, a dummy read is required whenever the 

address setup or write cycle operation is conducted. 

This relationship is shown in Figure 2. 

The Busy Flag 

When the busy flag is ñ1ò it indicates that the ST7565S is running internal processes, and at this time no 

command aside from a status read will be received. The busy flag is outputted to D7 pin with the read 

instruction. If the cycle time (tCYC) is maintained, it is not necessary to check for this flag before each 

command. This makes vast improvements in MPU processing capabilities possible. 
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Display Data RAM 

The display data RAM stores the dot data for the LCD. It has a 65 (8 page x 8 bit +1) x 132 bit structure. 

As is shown in Figure 3, the D7 to D0 display data from the MPU corresponds to the LCD display 

common direction; there are few constraints at the time of display data transfer when multiple ST7565S 

are used, thus and display structures can be created easily and with a high degree of freedom. Moreover, 

reading from and writing to the display RAM from the MPU side is performed through the I/O buffer, 

which is an independent operation from signal reading for the liquid crystal driver. Consequently, even if 

the display data RAM is accessed asynchronously during liquid crystal display, it will not cause adverse 

effects on the display (such as flickering). 
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The Page Address Circuit 

Page address of the display data RAM is specified through the Page Address Set Command. The page 

address must be specified again when changing pages to perform access. 

Page address 8 (D3, D2, D1, D0 = 1, 0, 0, 0) is a special RAM for icons, and only display data D0 is used. 

(see Figure 4) 

The Column Addresses 

The display data RAM column address is specified by the Column Address Set command. The specified 

column address is incremented (+1) with each display data read/write command. This allows the MPU 

display data to be accessed continuously. Moreover, the incrementing of column addresses stops with 

83H. Because the column address is independent of the page address, when moving, for example, from 

page 0 column 83H to page 1 column 00H, it is necessary to respective both the page address and the 

column address. Furthermore, as is shown in Table 4, the ADC command (segment driver direction select 

command) can be used to reverse the relationship between the display data RAM column address and the 

segment output. Because of this, the constraints on the IC layout when the LCD module is assembled can 

be minimized. As is shown in Figure 4, 

 

The Line Address Circuit 

The line address circuit, as shown in Table 4, specifies the line address relating to the COM output when 

the contents of the display data RAM are displayed. Using the display start line address set command, 

what is normally the top line of the display can be specified (this is the COM0 output when the common 

output mode is normal, and the COM63 output for ST7565S , the detail is shown page.11 The display 

area is a 65 line area for the ST7565S. 
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If the line addresses are changed dynamically using the display start line address set command, screen 

scrolling, page swapping, etc. can be performed. 
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The Display Data Latch Circuit 

The display data latch circuit is a latch that temporarily stores the display data that is output to the liquid 

crystal driver circuit from the display data RAM. 

Because the display normal/reverse status, display ON/OFF status, and display all points ON/OFF 

commands control only the data within the latch, they do not change the data within the display data 

RAM itself. 

The Oscillator Circuit  

This is a CR-type oscillator that produces the display clock. 

The oscillator circuit is only enabled when M/S= ñHò and CLS = ñHò. 

When CLS = ñLò the oscillation stops, and the external clock is input through the CL terminal. 

Display Timing Generator Circuit  

The display timing generator circuit generates the timing signal to the line address circuit and the display 

data latch circuit using the display clock. The display data is latched into the display data latch circuit 

synchronized with the display clock, and is output to the data driver output terminal.  

Reading to the display data liquid crystal driver circuits is completely independent of accesses to the 

display data RAM by the MPU. Consequently, even if the display data RAM is accessed asynchronously 

during liquid crystal display, there is absolutely no adverse effect (such as flickering) on the display. 

Moreover, the display timing generator circuit generates the common timing and the liquid crystal 

alternating current signal (FR) from the display clock. It generates a drive wave form using a 2 frame 

alternating current drive method, as is shown in Figure 5, for the liquid crystal drive circuit. 
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The Common Output Status Select Circuit  

In the ST7565S chips, the COM output scan direction can be selected by the common output status select 

command. (See Table 6.) Consequently, the constraints in IC layout at the time of LCD module assembly 

can be minimized. 

 

 

The LCD Driver Cir cuits 

These are a 187-channel that generates four voltage levels for driving the LCD. The combination of the 

display data, the COM scan signal, and the FR signal produces the liquid crystal drive voltage output. 

Figure 6 shows examples of the SEG and COM output wave form. 
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The Power Supply Circuits 

The power supply circuits are low-power consumption power supply circuits that generate the voltage 

levels required for the LCD drivers. They are Booster circuits, voltage regulator circuits, and voltage 

follower circuits. They are only enabled in master operation.  

The power supply circuits can turn the Booster circuits, the voltage regulator circuits, and the voltage 

follower circuits ON or OFF independently through the use of the Power Control Set command. 

Consequently, it is possible to make an external power supply and the internal power supply function 

somewhat in parallel. Table 7 shows the Power Control Set Command 3-bit data control function, and 

Table 8 shows reference combinations. 

 

 

* The ñstep-up system terminalsò refer CAP1+, CAP1ï, CAP2+, CAP2ï, and CAP3ï. 

* While other combinations, not shown above, are also possible, these combinations are not 

recommended because they have no practical use. 
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The Step-up Voltage Circuits 

Using the step-up voltage circuits equipped within the ST7565S chips it is possible to product a 

2X,3X,4X,5X or 6X step-up of the VDD ï VSS2 voltage levels. 

6X step-up: Connect capacitor C1 between CAP1+ and CAP1ï, between CAP2+ and CAP2ï, between 

CAP1+ and CAP3ï, between CAP2+ and CAP4ï,between CAP1+ and CAP5ï, and between VSS2 and 

VOUT, to produce a voltage level in the negative direction at the VOUT terminal that is 6 times the 

voltage level between VDD and VSS2. 

5X step-up: Connect capacitor C1 between CAP1+ and CAP1ï, between CAP2+ and CAP2ï, between 

CAP1+ and CAP3ï, between CAP2+ and CAP4ï, and between VSS2 and VOUT, to produce a voltage 

level in the negative direction at the VOUT terminal that is 5 times the voltage level between VDD and 

VSS2. 

4X step-up: Connect capacitor C1 between CAP1+ and CAP1ï, between CAP2+ and CAP2ï, between 

CAP1+ and CAP3ï, and between VSS2 and VOUT, to produce a voltage level in the negative direction at 

the VOUT terminal that is 4 times the voltage level between VDD and VSS2. 

3X step-up: Connect capacitor C1 between CAP1+ and CAP1ï, between CAP2+ and CAP2ï and 

between VSS2 and VOUT, and short between CAP3ï and VOUT to produce voltages level in the 

negative direction at the VOUT terminal that is 3 times the voltage difference between VDD and VSS2. 

2X step-up: Connect capacitor C1 between CAP1+ and CAP1ï, and between VSS2 and VOUT, leave 

CAP2+ open, and short between CAP2ï, CAP3ï and VOUT to produce a voltage in the negative 

direction at the VOUT terminal that Is twice the voltage between VDD and VSS2. 

The step-up voltage relationships are shown in Figure 7. 



Page 22/14 

 



Page 23/14 

The Voltage Regulator Circuit 

The step-up voltage generated at VOUT outputs the LCD driver voltage V5 through the voltage regulator 

circuit. Because the ST7565S chips have an internal high-accuracy fixed voltage power supply with a 

64-level electronic volume function and internal resistors for the V5 voltage regulator, systems can be 

constructed without having to include high-accuracy voltage regulator circuit components. 

(VREG thermal gradients approximate -0.05%/°C) 

(A) When the V5 Voltage Regulator Internal Resistors Are Used 

Through the use of the V5 voltage regulator internal resistors and the electronic volume function the 

liquid crystal power supply voltage V5 can be controlled by commands alone (without adding any 

external resistors), making it possible to adjust the liquid crystal display brightness. The V5 voltage can 

be calculated using equation A-1 over the range where | V5 | < | VOUT |. 

 

 

VREG is the IC-internal fixed voltage supply, and its voltage at Ta = 25°C is as shown in Table 9. 

 

Ŭ is set to 1 level of 64 possible levels by the electronic volume function depending on the data set in the 

6-bit electronic volume registers. Table 10 shows the value for Ŭ depending on the electronic volume 
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register settings. Rb/Ra is the V5 voltage regulator internal resistor ratio, and can be set to 8 different 

levels through the V5 voltage regulator internal resistor ratio set command. The (1 + Rb/Ra) ratio 

assumes the values shown in Table 11 depending on the 3-bit data settings in the V5 voltage regulator 

internal resistor ratio register. 

 

V5 voltage regulator internal resistance ratio register value and (1 + Rb/Ra) ratio (Reference value) 

 

Figures 9, 10 show V5 voltage measured by values of the internal resistance ratio resistor for V5 voltage 

adjustment and electric volume resister for each temperature grade model. 
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The V5 voltage as a function of the V5 voltage regulator internal resistor ratio register and the electronic 

volume register. 

Setup example: When selecting Ta = 25°C and V5 = ï7V for an ST7565S on which Temperature gradient 

= ï0.05%/°C. 

Using Figure 9 and the equation A-1, the following setup is enabled. 

At this time, the variable range and the notch width of the V5 voltage is, as shown Table 13, as dependent 

on the electronic volume. 

 

 

(B) When an External Resistance is Used (The V5 Voltage Regulator Internal Resistors Are Not 

Used) (1) 

The liquid crystal power supply voltage V5 can also be set without using the V5 voltage regulator internal 

resistors (IRS terminal = ñLò) by adding resistors Raô and Rbô between VDD and VR, and between VR 

and V5, respectively. When this is done, the use of the electronic volume function makes it possible to 

adjust the brightness of the liquid crystal display by controlling the liquid crystal power supply voltage 
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V5 through commands. 

In the range where | V5 | < | VOUT |, the V5 voltage can be calculated using equation B-1 based on the 

external resistances Raô and Rbô. 

 

 

Setup example: When selecting Ta = 25°C and V5 = ï7 V for ST7565S the temperature gradient 

= ï0.05%/°C. 

When the central value of the electron volume register is (D5, D4, D3, D2, D1, D0) = (1, 0, 0, 0, 0, 0), 

then Ŭ = 31 and VREG = ï2.1V so, according to equation B-1, 

 

Moreover, when the value of the current running through Raô and Rbô is set to 5 uA, 

 

Consequently, by equations B-2 and B-3, At this time, the V5 voltage variable range and notch width, 

based on the electron volume function, is as given in Table 14. 

 

(C) When External Resistors are Used (The V5 Voltage Regulator Internal Resistors Are Not Used)  


