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1. Module Classification Information

S0G24006437- BTN - ELLW
oo ® ® 060

Brand: Shelly Associates Inc.

Display Type: SOG-» COG Type

Display Font: 240 x 64 dots

Model serials no. A

Backlight Type: LW- LED, White

©O® © ® O

)

LCD Mode: EL- FSTN Negative

@ LCD Polarize E- Transmissive, W. T, 6:00
Type/ Temperature

range/ View
direction
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)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 1/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 Reuv.

3.General Specification

ltem 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 0.5x0.5 mm
Dot pitch 0.53 x 0.53 mm
LCD type FSTN Negative, Transmissive
(In LCD production, It will occur slightly color difference. We (
only guarantee the same color in the same batch.)
Duty 1/64
View direction 6 o’clock
Backlight Type LED White
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4.Absolute Maximum Ratings

ltem Symbol Min Typ Max Unit
Operating Temperature Top -20 - +70 °C
Storage Temperature Tst -30 . +80 °C
Input Voltage V, Vss ; Vop Vv
Supply Voltage For Logic VbD-Vss -0.3 3.3 5.0 Vv
Supply Voltage For LCD Vop-Vo -0.3 * 18 V
5.Electrical Characteristics
Item Symbol Condition Min Typ Max Unit
Supply Voltage For Logic| Vpp-Vss - 3.0 3.3 3.6 \%
Ta=-20C ) ) )
Vv
Supply Voltage For LCD Vpp-Vo Ta=25C 93 | 10.0| 10.7 Vv
) ) } Vv
Ta=70C
Input ngh \olt. VH - 0.8 Vbp - Vop V
Input Low \olt. Vi - Vss - 0.2 Vbp \Y
OUtpUt ngh \olt. VoH - 0.8 Voo - Vop V
Output Low \olt. VoL - Vss - 0.2Vop \Y
Supply Current(No includ I Vi 233V A
=3. . m
LED Backlight) PP PP 151 25
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6.0ptical Characteristics

ltem Symbol Condition Min Typ Max Unit
(V)6 CR2 2 30 - 60 deg
View Angle
(H)o CR 2 -45 . 45 deg
Contrast Ratio CR . . 5 . .
T rise . . 200 300 ms
Response Time
T fall _ _ 200 300 ms

Definition of Operation Voltage (Vop)

Non-selected Wave

Cr=Lon/ Loff

Driving Voltage(V)

Intensity Selected Wave
100% -
CrMaxp----------
Vop >
[positive type]
Conditions :

Operating Voltage : Vop

Definition of Response Time ( Tr, Tf)

Non-selected B Non-selected
Conition Selected Conition Conition

I
g
I
Intensity |
|
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

[positive type]

Viewing Ange(, ¢ ):0°, 0°

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

Definition of viewing angle(CR2 2)
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7.Interface Pin Function

Pin No.

Symbol

Level

Description

1

NC

No connection

2

FR

This is the liquid crystal alternating current signal termina

3

CL

e

This is the display clock input terminal
The following is true depending on the M/S and CLS statt

M/S | CLS CL
“H” Output
LT nput
“H” nput
LT nput

"

'

/IDOF

This is the LCD blanking control terminal.

/ICS1

H/L

This is the chip select signal. When /CS1 =“L” and CS2 =

CS2

H/L

“H,” then the chip select becomes active, and data/comma
I/0O is enabled.

~N| o o1 b~

/IRES

When /RES is set to “L,” the settings are initialized.
The reset operation is performed by the /RES signal level

AO

H/L

This is connect to the least significant bit of the normal M
address bus, and it determines whether the data bits are
a command.

A0 = “H”: Indicates that DO to D7 are display data.

AO0 = “L”: Indicates that DO to D7 are control data.

IWR

H/L

* When connected to an 8080 MPU, this is active LOW.
(R/W) This terminal connects to the 8080 MPU /WR sign4
The signals on the data bus are latched at the rising edge
/WR signal.

» When connected to a 6800 Series MPU:

This is the read/write control signal input terminal.

When R/W = “H”: Read.

When R/W = “L”: Write.
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10 /RD | * When connected to an 8080 MPU, this is active LOW.
(E) This pin is connected to the /RD signal of the 8080 M{
and the ST7565S series data bus is in an output status w
this signal is “L”.
» When connected to a 6800 Series MPU, this is active HIG
This is the 6800 Series MPU enable clock input terminal.

11 DBO 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 Vop 3.3V |Supply Voltage for logic

20 Vss ov Ground

21 Vout Operating voltage for LCD

22 C3

23 Cil+

24 C1l-

25 C2-

26 C2+
This is a multi-level power supply for the liquid crystal driy

27 Vi The voltage Supply applied is determined by the liquid cry
cell, and is changed through the use of a resistive voltage

28 V2 divided or through changing the impedance using an op.
Voltage levels are determined based on VDD, and must
maintain the relative magnitudes shown below.

29 V3 VDD (= V0) ZV1 =V2 =V3 =V4 =V5
When the power supply turns ON, the internal power supj

30 V4 circuits produce the V1 to V4 voltages shown below. The
voltage settings are selected using the LCD bias set com

1/65 DUTY | 149 DUTY | 1/33DUTY | 1/55DUTY | 1/53 DUTY

VA[1/9"V5 1T*V5| 1/8"V5, 1/6°V5 | 1/6°V5, 1/5°V5 | 118*V5, 116 V5| 1/8°V5, 1/6°V5

31 V5 V22195 2ITVE| 2/8*W5 2I6°VE | 216*VE 2155 | 218*V5 2I6*5| 2/8*VE 2I6*V5
V3|7/9"V5 5IT*V5|6/8*V5 416°V5 |4I67VS 3I5"V5|BI8*VS, 416" V5| 6/8*VE 4/6"V5
V4|8/9"V5,6/7*V5|7/8*V5 5I6"V5 | 5/67VE 4/5°VE|TI8*V5,5/6"V5| 7/8*V5 5/6*V5

32 VR Output voltage regulator terminal. Provides the voltage

between VDD and
V5 through a resistive voltage divider.

IRS =“L” : the V5 voltage regulator internal resistors are not

used .

IRS = “H” : the V5 voltage regulator internal resistors are us
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33 C86 This is the MPU interface switch terminal.
C86 = “H”: 6800 Series MPU interface.
C86 = “L: 8080 MPU interface.
34 P/S This is the parallel data input/serial data input switch term
P/S = “H”: Parallel data input.
P/S =“L”: Serial data input.
The following applies depending on the P/S status:
P/$ [Data/Command Data Read/Write | Serial Clock
H” AO DOto D7 | /RD, WR X
"L AO SI (D7) | Write only | SCL (D6)
When P/S =“L”, DO to D5 fixed “H”.
/RD (E) and /WR (R/W) are fixed to either “H” or “L”.
With serial data input, It is impossible read data from RAN
35 NC No connection
36 NC No connection
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8.Contour Drawing &Block Diagram

4.0 127.2
ﬁdll — . ]
! ’L'uu m =)
35.8 N 63.6
| O
4R0.3 STIFFNER CONTACTSIDE \&E@D 93
EEPTH |, <= 2 X N )
a FERETH | R0 X6 1 © STPHR2 -
= 34 CN1 CN2 o El
g - S o )
5. Yo BEPTH 5 CN3 50, [SYMBOL
. 4-RTO k3 B CN1-MASTER(IC1) 1 | ANODE
g 240*64 POTS SB = ] CN2-SLAVE(IC2) 2 |CATHODE
<
ﬁ ﬁ - | e z PINNO. [SYMBOL PINNO.|SYMBOL PINNO.|SYMBOL
Vi Deton . 1 1 NC |13 | DB2 | 25 | Ce2-
o Oﬂ Tiew Dicction 2 FR 14 DB3 26 C2+
N TZ7.065(AA) 2 1.7 3 CL 15 DB4 27 Vi
1302 V-A) < L L2 7 | /DOF |16 | DB5 |28 | V2
1352 15
142503 = 5 | /CS1 |17 | DB6 | 29 | V3
- 6 | CS2 |18 | DB7 |30 | V4
= - ; 7 IRES 19 VDD 31 V5
Dby o4 < 8 | A0 |20 | VSS |32 | VR
LED+ [ 9 /WR 21 | VOUT | 33 C86
124.2 || 20 10 | /IRD |22 | C3- |34 | PIS
11 DBO 23 Cil+ 35 NC
185 QT of LED chips ED- [712 DB1 24 C1- 36 NC
= 35185AE:7chips B
0.5 P0.5*35=17.5 The non-specified tolerance of dimension is j .3 mm .
| W=0.25 | % 053
[ R— s 05
LR
Contact Side| ale
e DOT SIZE
B ———— SCACE TO11
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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 DO) or througt
a serial data input (Sl). Through selecting the P/ S terminal polarity tdither “L” it is possible to

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

Table 1
PIS /CS1 cs2 AD IRD IWR C86 D7 D& D5~D0
H: Parallel Input /CS1 C52 A /RD WR C86 D7 D& Da~D0
L: Serial Input /CS1 C52 AD — — — Sl SCL (HZ)

“—"Iindicates fixed to either "H" or to “L"

The Parallel Interface

When the parallel interface has been sete@/S =“H”), 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
“H” ()I' tO GCL)’.

Table 2
C86 (P/S=H) iCs1 cs2 AD E(/RD) RM;’WR D7~D0
H: 6800 Series ICS1 Cc52 Al E RAN D7~Da
L: 8080 Series ICS1 cs52 Al /RD WR D7~D0o

Moreover, data bus signals are recognized by a combination of AQ, /RD (E), /WR (R/W) signals, as
shown in Table 3.

Table 3
Shared 6800 Series B080 Series )
Function

AD RW IRD 'WR

1 1 0 1 Reads the display data

1 0 1 0 Writes the display data

0 1 0 1 Status read

0 0 1 0 Write control data (command)

The Serial Interface

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

and CS2 = “H”) 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 DO, 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 AO input is used to determine whether or the serial data input is display data or command data; whe
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A0 =“H”, the data is display data, and when A0 = “L” then the data is command data. The AO input is
read and used for detection every 8th rising edge of the serial clock after the chip becomes active. Figur
1 is a serial interface signal chart.

—
G O0000000000006
Sy

AD £ ¥

Figure 1

CSl1

* 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 interfacemabled only when /CS1 = “L” and CS2 = “H”.

When the chip select is inactive, DO to D7 enter a high impedance state, and the AO, /RD, and /WR inpu
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 hold
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
the specified address is not generated by the read instruction issued immediately after the address setuy
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 bsy flag is “1” 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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MPU
=

DATA

.
=

Reading

ML
g

8 Adreee D
Address Preset

(=T
= |

£| Read Signal :

- I

Column Address X Preset N X Increment N+1 >< N+2 X
Bus Holder >< N >< n >< n+ >< n+2

1ternal

Address Set Dummy Data Read
" . Data Read #n .y
#n Read #n+1
Figure 2

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 DO 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. Moreove
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 iaccessed asynchronously during liquid crystal display, itnetlicause adverse
effects on the display (such as flickering).
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Do |0 '- B 0 COMO o
Dl 1 1] { 0 o I COMI o
D2 ] { {0 1] o 0 COM? o
D3 10 '- N 0 COMS3 N
D J [l | o | Ct o
Display data RAM Liguid crystal display
Figure 3

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 DO is use
(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 OOH, 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 sele
command) can be used to reverse the relationship between the display data RAM column address and tl
segment output. Because of this, the constraints on the IC layout when the LCD module is assembled ce
be minimized. As is shown in Figure 4,

Table 4
SEG Output
ADC SEGO SEG 131
(DO} 0 0(H) — Column Address — 83 (H)
(DO) ™1° 83 (H) « Column Address« 0 (H)

The Line Address Circuit

The line address circuit, as shown in Table 4, specifies the line address relating to the COM output wher
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 COMO output when the common
output mode is normal, and the COMG63 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.

Page Address | Line | When the common | | COM
DalDz| D1 D0 Address | | outputiznormal | Cutput
00H ~ = COMD
D1H y COM1
02H COM2
o D3H COM3
plejoge Page 0 D4H A COM4
05H - COMS
D&H = COME
o7H = COM?T
03H COMB
DaH COMS
DAH COMIO0
0BH COM11
o|o|o | 1 Page 1 T
A ocH & COM12
0DH = COM13
DEH o COMi4
DFH COM15
10H w COMIG
11H it COMTT
120 | = COMIB
ololalo Page 2 130 e COMIS
= 14H COMZ0
15H = COMZ1
16H .= COM22
17H <r COMZ3
i CONzA
190 COMZ5
TAR COMZ5
. 160 COMZT
olepr Page 3 1CH | : COM25
oA | | [ * COM23
1ER COM30
1FH Start P COM31
20H Do COM32
21H P COM33
27H P COM34
iy 23H P COM35
of1|o]o Page 4 54 P COM36
25H Pl COM3T
26H b COM3S
27H P COM33
28H P COM40
29H P COM41
250 P COMAZ
260 P COM43
age § : i
S Page S 2CH Pl COM34
2DH P COM4S
2EH o | COM45
2FH @ L[ comar
30H = COM48
31H = CON4d
37H . L COMS0
33H P COMB1
ans 6 i H
oo Page 6 34H o COMS2
34 | [ [comss
38H Pl COM54
| 37H P COMSS
38H P COMSE
380 P COMST
3AH v COMS3
IBH | / COMSS
ol Page 7 3CH COMED
30H COMG1
3EH ] COMG2
| | 3FH -, |_ COME3
1[ofo]o Page 8 . COMS
_ T ~ A 'a'r_'d fess ?:r'-.'h'e'd'is'p'la'-,:'i
glz|88| |88 58] ElRIEIEIEE 5 8 &||=]5 H_’Eémﬁ?f:?dl."-.?-:idéifﬁnne. ;
T =] VALt ==A B4R [ine ¥
glels|gk|lkplel@ gleleles|alsls8||-|8[TBE |iHedy=enie |
:1-'35du‘.',' ==32th line, H
= alslelg @lmla = fa e 1I55duty =>54th line, 1
[=H Bl ] w | [~ | = Nl B R R T R R e R 5 e —m
35|83 |3 @888 Slelelsloliolalzls Q5 'Ifuill.ii_—f:f?h":_"j
Figure 4
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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= “H” and CLS = “H”.

When CLS = “L” 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, theiie absolutely no adverse effect (swadflickering) 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.
Two-frame alternating current drive waveform

] 2 K 4 5l 5l Al 62 3 64 65 ] 1 3 4

o (U o U At

SEGn

Figure 5
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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 sele
command. (See Table 6.) Consequently, the constraints in IC layout at the time of LCD module assembl
can be minimized.

Table &
COM Scan Direction

1/65 DUTY 1/49 DUTY 1/33 DUTY 1/55 DUTY 153 DUTY

Mormal COM0O — COME3 | COMO — COM4T | COMO — COM31 | COMD — COMS3 | COMO — COMAE
Reverse | COM63 — COMOD | COM4T7 — COMD | COM31 — COMO [ COMS53 — COMO | COMS1 — COMOD

Status

Duty Cqm Common output pins
dir | com[0:15] | com[16:23] | com[24:26] | com[27:36] | com[37:39] | com[40:47] | com[48:63] | coms
165 a com[0:63] coms
1 com[B3:0] coms
1/49 0 com[0:23] reserve com[24:47] coms
1 com[47:24] reserve com[23:0] coms
1/33 a com[0:15] reserve com[16:31] | coms
1 com[31:16] reserve com[15:0] | coms
/55 0 com([0:26] reserve com[27:53] coms
1 com[53:27] reserve com[26:0] coms
153 0 com[0:25] reserve com[26:51] coms
1 com[51:26] reserve com[25:0] coms

The LCD Driver Circuits

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.

Table 7
bit function " ﬁtatusﬁ "
“1 0
D2 Booster circuit control bit ON OFF
01 YVoltage regulator circuit control bit (ViR circuit) ON OFF
Do YVoltage follower circuit control bit  (V/F circuit) ON OFF

The Control Details of Each Bit of the Power Control Set Command

Table 8
External
Use Settings D2 D1 DO Voltage (Voltage |Voltage voitage Step-up
hooster regulator (follower input voltage
Only the internal power supply is used 1 11 ON ON ON Wss2 Used
Only the voltage regulator circuit and the .
voltage follower circuit are used 0 T OFF ON ON  |Vour, Vss2 | Open
Only the W/F circuit is used 0 0 1 OFF OFF ON Wa, Vasz Open
Only the external power supply is used 0 0 o0 OFF OFF OFF V1to Vs Qpen

Reference Combinations
* The “step-up stem terminals” refer CAP1+, CAP1-, CAP2+, CAP2, and CAP3.
* 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 VDB VSS2 voltage levels.

6X step-up: Connect capacitor C1 between CAP1+ and CArtween CAP2+ and CAP2between
CAP1+ and CAP3, between CAP2+ and CAPdetween CAP1+ and CARBand 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 CAlgtween CAP2+ and CAPZbetween
CAP1+ and CAP3 between CAP2+ and CAPd4and 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 CAlgtween CAP2+ and CAPZbetween
CAP1+ and CAP3 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 CAltween CAP2+ and CAP2and

between VSS2 and VOUT, and short between CA®R 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 CAdPtd between VSS2 and VOUT, leave
CAP2+ open, and short between CAPZAP3- 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.
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* The Vss2 voltage range must be set so that the VouT terminal voltage does not exceed the absolute maximum rated value.
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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 |.

:( 1+ ‘Ej )' ( ] - f';;)- VREG
[ Ver = (1-—5)e Vi |

& L VoD

7/_’— VEv(constant voltage supply+electronic volume)
Internal Ra §

+

. / ! "

Internal Rh

Figure 8

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

Tahle 8
Part no. Equipment Type Thermal Gradient VREG
STT7565S5 Internal Power Supply —0.05 %/°C -2.1V

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

6-bit electronicvolume registers. Table 10 shows the value for a depending on the electronic volume
Page23/14



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.

Table 10
D5 D4 D3 D2 D1 DO ¥

0 0 0 0o 0 0 53
0 0 0 0o 0 1 52
0 0 0 o 1 0 G

1T 1 1 1 0 1|2
1T 1 1 1 1 0| 1
11 1 1 1 1o

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

Table 11
Register ST7565S
D2 D1 DO (1) —0.05 %/°C
0 0 0 30
0 0 1 3.5
o 1 0 40
0 1 1 45
1T 0 0 50
1T 0 1 55
1T 1 0 6.0
1T 1 1 6.5

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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Figure 9 : (1) For ST75655 the Thermal Gradient = -0.05%/°C

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 3\ for an ST7565S on which Temperature gradient

=-0.05%/°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 depende

on the electronic volume.

Table 12

Contents

Register

D5 D4 D3 D2 D1 DO

For Vs voltage regulator — — — 0 1 0
Electronic Yolume 1T 0 0 1 0 1

Table 13
Vs Min Typ Max Units
Variable Range —8.4 (63 levels) —7.0 (central value) =5.1(0 level) V]
Motch widih a1 [mY]

(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 interna
resistors (IRSerminal = “L”) by adding resistors Ra’ and Rb’ 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

externalresistances Ra’ and Rb’.

Vs=(1+ f’ )e Ve
(1 e (1
[ Vo Vev = ( /- IL;;;,. )' I':*{.J'-'L-]

5..."‘_-.:_1;

—& Vey(fixed voltage power supply+electronic volume)

External §
resistor Ra'
Lakisfh e +

& /

External {f’
resistor Rb' &~
®

Figure 11
Setup example: When selecting Ta = 25°C and V3 ¥ for ST7565S the temperature gradient

=-0.05%/°C.
When the central value of the electron volume register is (D5, D4, D3, D2, D1, DO) = (1, 0, O, 0, 0, 0),

thena =31 and VREG =-2.1V so, according to equation B-1,

= ] i*‘! ) ( ; ] )
__}'1.--_(', ) f\ M) S

Moreover, when the value of the current running thraRiglhand Rb’ is set to 5 uA,

Ra' +RE = 1.4M0 (Equation B-3)
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.

Table 14
Vs Min Typ Max Units
Variable Range —8.6 (B3 levels) —7.0 (central value) —5.3 (0 level) V]
Notch width 52 [mY]

(C) When External Resistors are Used (The V5 Voltage Regulator Internal Resistors Are Not Used)
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(2) When the external resistor described above are used, adding a variable resistor as well makes it
possible to perform finedjustments on Ra’ and Rb’, to set the liquid crystal drive voltage V5. In this

case, the use of the electronic volume function makes it possible to control the liquid crystal power suppl
voltage V5 by commands to adjust the liquid crystal display brightness.

In the range where | V5 | < | VOUT | the V5 voltage can be calculated by equation C-1 below based on tt
R1 and R2 (variable resistor) and R3 settings, where RBecarjected to fine adjustments (A R2).

s = (.f .I wj)- VEv

RI+ARZ
y , RIHRZ-ARZ /.
‘(" P RIFAR? ) ( mz
' 4 .
VY VeV = i Ve
[ (f 62 & ]
— P ® VoD
External ﬁ VEev(fixed voltage power supply+electronic volume)
Ra' “ALCTE
resistor Rl § _ [ 4
\ T!crcl nal k: - AR . ? v
A esistor R2 « Vi
T!crcr 1al
Rb esistor R3
y *

Figure 12
Setup example: When selecting Ta = 25°C and V5 t0-9V (using R2) for an ST7565S the
temperature gradiest—0.05%/°C.
When the central value for the electronic volume register is set at (D5, D4, D3, D2, D1, D0O) = (1, 0, O, O,
0, 0), then a = 31 and VREG =2.1 V so, according to equationiCwhen A
R2 =0 Q, in order to make V5 =-9V,
)- (-2.1)

0] —(‘,-' J“””'- ) (

When AR2 = R2, in order to make V=-5V,

'-“—1"— ; Jj;x ;.;LJ ) ( 7% )-,r ¥y

When the current flowing VDD and V5 is set to 5 UA,

R+ 8y + Ry = 1400 (Equation C-4)

With this, according to equation C-2, C-3 and QR4 =264kQ, R2 =211kQ, R3 = 925kQ

The V5 voltage variable range and notch width based on the electron volume function is as shown in
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Table 15.

Table 15
Vs Min Typ Max Units
Variable Range —8.7 (B3 levels) —7.0 (central value) —5.3 (0 level) V]
MNotch width 53 [mV]

* When the V5 voltage regulator internal resistors or the electronic volume function is used, it is
necessary to at least set the voltage regulator circuit and the voltage follower circuit to an operating mod
using the power control set commands.

Moreover, it is necessary to provide a voltage from VOUT when the Booster circuit is OFF.

* The VR terminal is enabled only when the V5 voltage regulator internal resistors are not used (i.e. the
IRS terminal = “L”).

When the V5 voltage regulator internal resistors are used (i.e. when the IRS terminal = “H”), then the VR

terminal is left open.

* Because the input impedance of the VR terminal is high, it is necessary to take into consideration short
leads, shield cables, etc. to handle noise.

The LCD Voltage Generator Circuit

The V5 voltage is produced by a resistive voltage divider within the IC, and can be produced at the V1,
V2, V3, and V4 voltage levels required for liquid crystal driving. Moreover, when the voltage follower
changes the impedance, it provides V1, V2, V3 and V4 to the liquid crystal drive circuit.

High Power Mode

The power supply circuit equipped in the ST7565S chips has very low power consumption (normal mode
HPM = “H”).

However, for LCDs or panels with large loads, this low-power power supply may cause display quality to
degrade. Whethis occurs, setting the HPM terminal to “L” (high power mode) can improve the quality

of the display. We recommend that the display be checked on actual equipment to determine whether or
not to use this mode. Moreover, if the improvement to the display is inadequate even after high power
mode has been set, then it is necessary to add a liquid crystal drive power supply externally.

The Internal Power Supply Shutdown Command Sequence

The sequence shown in Figure 13 is recommended for shutting down the internal power supply, first
placing the power supply in power saver mode and then turning the power supply OF

Sequence Details Command address
(Command, status) DFDEDaD4 DID2 D1 DO
Stepi Display OFF 1 01 01 11 0 FPower saver
Step2 Display all points OMN 1 01 00 10 1 commands
End Internal power supply OFF (compound)
Figure 13
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The temperature grade of the Internal Power Supply for ST7565S (-0.05%/°C) :

8.735V Ta=-40°C , V5=8.735V

Ta=25°C , V5=8.460V

8.460V
8208y [F————— __________________ v | Ta=85°C , V5=8.206V
. : |
|
: |
Vb v i | Ta
-40-c -20°c Oc 25°c 50c 85°c

Figure 14

Reference Circuit Examples

Figure 15 shows reference circuit examples.

1. When used all of the step-up circuit, voltage regulating circuit and V/F circuit
(1) When the voltage regulator internal resistor is used.

(Example where VSS2 = VSS, with 4x step-up)

(2) When the voltage regulator internal resistor is not used.

(Example where VSS2 = VSS, with 4x step-up)

J' Wi i ;—T- b l"._,'.-: P Vin
R A f T Vinn
e i~ II iy |
,—I—_ i E T Lt
e . r—
" z S ;
TI. - Yo fm' 3 Vi

2. When the voltage regulator circuit and V/F circuit alone are used
(1) When the V5 voltage regulator internal resistor is not used.

(2) When the V5 voltage regulator internal resistor is used.
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R 115
L'-.'-\:
Vo
External
peweT CAF
sappiy
AF
AP
™ F
i ‘,ll
R e ————— :'-'_.-_
[
T-._:m Rl %
Voo
A
2 5
LR} B
L
LR}
S
LA
BT
17 I"'-q:

External
IXveT

sapply

IS

Sege)

3. When the V/F circuit alone is used 4. When the built-in power is not used

_1._ 5]

1,,'-. 4]

5. When the built-in power circuit is used to drive a liquid crystal panel heavily loaded with AC or DC, it
Is recommended to connect an external resistor to stabilize potentials of V1, V2, V3 and V4 which are

output from the built-in voltage follower.
Examples of shared reference settings When V5 can vary bet@easm 12 V
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Voo Vo

4% BR4

SE9CLLS

ltem Set value units
c1 1.0to 4.7 uF
c2 D1tod7 uF

C1 and C2 are determined by the size of the LCD being driven

Reference set value R4: 100KQ ~ 1MQ It is recommended to set an optimum resistance value R4 taking
the liquid crystal display and the drive waveform.

Figure 15

* 1. Because the VR terminal input impedance is high, use short leads and shielded lines.

* 2. C1 and C2 are determined by the size of the LCD being driven. Select a value that will stabilize the
liquid crystal drive voltage.

Example of the Process by which to Determine the Settings:

* Turn the voltage regulator circuit and voltage follower circuit ON and supply a voltage to VOUT from

the outside.

* Determine C2 by displaying an LCD pattern with a heavy load (such as horizontal stripes) and selecting

a C2 that stabilizes the liquid crystal drive voltages (V1 to V5). Note that all C2 capacitors must have the
same capacitance value.

* Next turn all the power supplies ON and determine C1.

The Reset Circuit

When the /RES input comes to the “L” level, these LS IS return to the default state. Their default states
are as follows:

1. Display OFF

2. Normal display

3. ADC select: Normal (ADC command DO = “L”)

4. Power control register: (D2, D1, D0O) = (0, 0, 0)

5. Serial interface internal register data clear

6. LCD power supply bias rate:
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1/65 DUTY = 1/9 bias

1/49,1/55,1/53 DUTY = 1/8 bias

1/33 DUTY = 1/6 bias

7. All-indicator lamps-on OFF (All-indicator lamps ON/OEémmand DO = “L”)

8. Power saving clear

9. V5 voltage regulator internal resistors Ra and Rb separation

10. Output conditions of SEG and COM terminals SEG=VDD , COM=VDD

11. Read modify write OFF

12. Static indicator OFF Static indicator register : (D1, D2) = (0, 0)

13. Display start line set to first line

14. Column address set to Address O

15. Page address set to Page 0

16. Common output status normal

17. V5 voltage regulator internal resistor ratio set mode clear

18. Electronic volume register set mode clear Electronic volume register :

(D5, D4, D3, D2, D1, D0O) = (1, 0.0, 0, 0,0)

19. Test mode clear

On the other hand, when the reset command is used, the above default settings from 11 to 19 are only
executed.

When the power is turned on, the IC internal state becomes unstable, and it is hecessary to initialize it
using the /RES terminal. After the initialization, each input terminal should be controlled normally.
Moreover, when the control signal from the MPU is in the high impedance, an over current may flow to
the IC. After applying a current, it is necessary to take proper measures to prevent the input terminal fror
getting into the high impedance state.

If the internal liquid crystal power supply circuit is not used®®565S,it is necessary that /RES is “H”

when the external liquid crystal power supply is turned on. This IC has the function to discharge V5 wher
/RES is “L,” and the external power supply shottircuits to VDD when /RES is “L.”

While /RES is “L,” the oscillator and the display timing generator stop, and the CL, FR, FRS and /DOF
terminals ardixed to “H.” The terminals DO to D7 are not affected. The VDD level is output from the

SEG and COM output terminals.

This means that an internal resistor is connected between VDD and V5.

When the internal liquid crystal power supply circuit is not used on other models of ST7565S series, it is
necessary thaRES is “L” when the external liquid crystal power supply is turned on.

While /RES is “L,” the oscillator works but the display timing generator stops, and the CL, FR, FRS and
/DOF terminalsare fixed to “H.” The terminals DO to D7 are not affected.
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COMMANDS
The ST7565S identify the data bus signals by a combination of A0, /RD (E), /IWR(R/W) signals.
Command interpretation and execution does not depend on the external clock, but rather is performed
through internal timing only, and thus the processing is fast enough that normally a busy check is not
required.
In the 8080 MPU interface, commands are launched by inputting a low pulse to the RD terminal for
reading, and inputting a low pulse to the /WR terminal for writing. In the 6800 Series MPU interface, the
interface is placed in a read mode when an “H” signal is input to the R/W terminal and placed in a write
mode when a “L” signal is input to the R/W terminal and then the command is launched by inputting a
high pulse to the E terminal. Consequently, the 6800 Series MPU interface is different than the 80x86
Series MPU interface in that in the explanation of commands and the display commands the status read
and display data rea®D (E) becomes “1(H)”. In the explanations below the commands are explained
using the 8080 Series MPU interface as the example.
When the serial interface is selected, the data is input in sequence starting with D7.
<Explanation of Commands>

Display ON/OFF
This command turns the display ON and OFF.
E RW
A0 /RD IWR D7y Dé D5 D4 D3 D2 D1 DO Setting
0 1 0 1 0 1 o 1 1 1 1 Display ON
0 Display OFF

When the display OFF command is executed when in the display all points ON mode, power saver mode
Is entered. See the section on the power saver for details.

Display Start Line Set

This command is used to specify the display start line address of the display data RAM shown in Figure
For further detailsee the explanation of this function in “The Line Address Circuit”.

E R/W

A0 /RD  IWR D7 D6 D5 D4 D3 D2 D1 DO Line address
0 1 0 01 0 0 0 0 0 0 0
0o 0 0 0 1 1
0o 0 0 1 0 2
l i}
1 1 1 1 1 0 62

1 1 1 1 1 1 63

Page Address Set

This command specifies the page address corresponding to the low address when the MPU accesses th
display data RAM (see Figure 4). Specifying the page address and column address enables to access a
desired bit of the display data RAM.

Changing the page address does not accompany a change in the status display.
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AD /RD IWR D7 De D5 D4 D3 D2 D1 DO Page address
0 0 1 0 1 1 0 0 0 0 0
0 o 0 1 1
0o o0 1 0 2
l 1
0o 1 1 1 7
i 0 0 0 3

Column Address Set

This command specifies the column address of the display data RAM shown in Figure 4. The column
address is split into two sections (the higher 4 bits and the lower 4 bits) when it is set (fundamentally, set
continuously). Each time the display data RAM is accessed, the column address automatically incremen
(+1), making it possible for the MPU to continuously read from/write to the display data. The column
address increment is topped at 83H. This does not change the page address continuously. See the func

explanation in “The Column Address Circuit,” for details.

E RW
Column
A0 /RD /WR |D7 D6 D5 D4 D3 D2 D1 DO A7 A6 A5 A4 A3 A2 A1l A0 |address
Highbits— | 0 1 0 19 o 0 1 A7 A6 A5 A4 0 0 0 0 0O 0 0 O 0
Low bits — 0 A3 A2 AT AD O O O O 0 0 0 1 1
0 0 0 0 0 0 1 0 2
1 o0 0 0 0 1 0 130
1 o0 0 0O 0 1 1 131

Status Read

RW
AD /IRD IWR D7 D& D5 D4 D3 D2 D1 Do
0 1 BUSY ADC OMNMOFF RESET 0 0 0 O
BUSY = 1. itindicates that either processing is occurring internally or a reset condition is in process.
BUSY BUSY = 0: A new command can be accepted . If the cycle time can be satisfied, there is no need to check
for BUSY conditions.
This shows the relationship between the column address and the segment driver.
ADC 0: Normal (column address n «» SEG n)
1: Reverse (column address 131-n < SEG n)
{The ADC command switches the polarity.)
OMN/OFF: indicates the display ON/OFF state.
ON/OFF 0: Display ON
1: Display OFF
{This display ON/OFF command switches the polarity.)
This indicates that the chip is in the process of initialization either because of a /RES signal or because of a
reset command.
RESET 0: Operating state
1: Reset in progress

Display Data Write

This command writes 8-bit data to the specified display data RAM address. Since the column address is

automaticallyincremented by “1” after the write, the MPU can write the display data.
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E RW

AD /RD /WR
1 1 0

D7 D6 D5 D4 D3 D2 D1 DO
WWrite data

Display Data Read

This command reads 8-bit data from the specified display data RAM address. Since the column address
automaticallyincremented by “1” after the read, the CPU can continuously read multiple-word data. One
dummy read is required immediately after the column address has been set. See the function explanatio
in “Display Data RAM” for the explanation of accessing the internal registers. When the serial interface

Is used, reading of the display data becomes unavailable.

E RW
A0 /RD /WR D7 D6 D5 D4 D3 D2 D1 DO
1 0 1 Read data

ADC Select (Segment Driver Direction Select)

This command can reverse the correspondence between the display RAM data column address and the
segment driver output.

Thus, sequence of the segment driver output pins may be reversed by the command. See the column
address circuit (page-20) for the detail. Increment of the colamddress (by “1”’) accompanying the

reading or writing the display data is done according to the column address indicated in Figure 4.

E RW
AD IRD WR D7 De D5 D4 D3 D2 D1 DO Setting
0 1 0 1 0 1 0 0 0 0 0 Normal
1 Reverse

Display Normal/Reverse
This command can reverse the lit and unlit display without overwriting the contents of the display data
RAM. When this is done the display data RAM contents are maintained.

E RIW
AD /RD WR D7 Dé D5 D4 D3 D2 D1 DO Setting
0 1 0 1 0 1 0 0 1 1 0 RAM Data “H"
LCD ON voltage (normal)
1 RAM Data "L~
LCD ON voltage (reverse)

Display All Points ON/OFF

This command makes it possible to force all display points ON regardless of the content of the display
data RAM. The contents of the display data RAM are maintained when this is done. This command take:
priority over the display normal/reverse command.
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AD /RD WR D7 De D5 D4 D3 D2 D1 Do Setting
0 1 0 1 0 1 0 0 1 0 0 Normal display mode
1 Display all points ON

When the display is in an OFF mode, executing the display all points ON command will place the display
in power save mode. For details, see the Power Save section.

LCD Bias Set

This command selects the voltage bias ratio required for the liquid crystal display.

E R/W Select Status
AD /RD MWR| DT D6 D5 D4 D3 D2 D1 DO |1/65duty | 1/49duty | 1/33duty | 1/55duty | 1/53duty
. : 0 1 0 1 0o 0 0 1 0 1/9 bias | 1/8bias | 1/6bhias | 1/8 bias | 1/8 bias
1 1/7 bias 1/6 bias 1/5 bias | 1/6 bias | 1/6 bias
Read/Modify/Write

This command is used paired with the “END” command. Once this command has been input, the display

data read command does not change the column address, but only the display data write command
increments (+1) the column address. This mode is maintained until the END command is input. When th
END command is input, the column address returns to the address it was at when the read/modify/write
command was entered. This function makes it possible to reduce the load on the MPU when there are
repeating data changes in a specified display region, such as when there is a blanking cursor.

E RW
A0 /RD /WR D7 D6 D5 D4 D3 D2 D1 DO
0 1 0 1 1 1 0 0 0 00

* Even in read/modify/write mode, other commands aside from display data read/write commands can
also be used.
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Page address set

v

Column address set

!

Read-modify-write cycle

|

Dummy read

v

Data read

v

Data write

NO

Changes
Finished ?

[ END

Figure 24 Command Sequence For read modify write

+ Return

|
Column address _>< N ><N+1><N+2><N+3><'_'_'_'_'_'_':_'_><N+m>< N >< ><

T— Read-modify-write mode set L End

Figure 25

End
This command releases the read/modify/write mode, and returns the column address to the address it w

at when the mode was entered.
E RW

AD /RD /WR D7 De D5 D4 D3 D2 D1 DO
0 1 0 T 1 1 01 1 1 0

Reset

This command initializes the display start line, the column address, the page address, the common outpt
mode, the V5 voltage regulator internal resistor ratio, the electronic volume, and the static indicator are
reset, and the read/modify/write mode and test mode are released. There is no impact on the display dat
RAM. See the function explanation in “Reset” for details.

The reset operation is performed after the reset command is entered.
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E RW

AD /RD /WR D7 De D5 D4 D3 D2 D1 DO
0 1 0 T 1 1 00 0 1 0

The initialization when the power supply is applied must be done through applying a reset signal to the
/IRES terminal. The reset command must not be used instead.

Common Output Mode Select

This command can select the scan direction of the COM output terminal. For details, see the function
explanation iri‘Common Output Mode Select Circuit.”

E RIW Selected Mode
RD | D7TDED5D4 D3 D2 D1 DO
AD/RD /WR 1/65duty 1/49duty | 1/33duty | 1/55duty | 1/53duty
0 1 0 1 1 0 0 0 * * *| Momal |COMO—-COME3 | COMO—COM4T | COMO—-COM31 | COMO—-COMS3 [ COMD—-=COMS1
1 Reverse | COMB3—-COMOD [ COMAT—-=COMD | COM31—COMO | COME3—-COMD [ COME1—=COMO
* Disabled bit

Power Controller Set
This command sets the power supply circuit functions. See the function explanation in “The Power

Supply Circuit,” for details

E RW

A0 J/RD /WR D7 De D5 D4 D3 D2 D1 DO Selected Mode
o o 1 0 1 0 Booster circuit: OFF
1 Booster circuit: OM
0 : q 0 aoltage regulator c@rcu@t: OFF
1 oltage regulator circuit: ON

0 |Voltage follower circuit: OFF
Voltage follower circuit: ON

—

V5 Voltage Regulator Internal Resistor Ratio Set
This command sets the V5 voltage regulator internal resistor ratio. For details, see the function
explanation is “The Voltage Regulator circuit " and table 11 .

E RW
A0 /RD /WR | D7 D& D5 D4 D3 D2 D1 DO Rb/Ra Ratio
0 0 1 0 00 0 O Small
0 0
0 1 0 0 l 0
1 1 1
1 1 1 Large
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The Electronic Volume (Double Byte Command)

This command makes it possible to adjust the brightness of the liquid crystal display by controlling the
LCD drive voltage V&hrough the output from the voltage regulator circuits of the internal liquid crystal
power supply. This command is a two byte command used as a pair with the electronic volume mode se
command and the electronic volume register set command, and both commands must be issued one afti
the other.

The Electronic Volume Mode Set

When this command is input, the electronic volume register set command becomes enabled. Once the
electronic volume mode has been set, no other command except for the electronic volume register
command can be used. Once the electronic volume register set command has been used to set data intc
the register, then the electronic volume mode is released.

E RW

A0 J/RD /WR D7 Ds D5 D4 D3 D2 D1 DO
0 1 0 1T 0 0 0 0 0 01

Electronic Volume Register Set

By using this command to set six bits of data to the electronic volume register, the liquid crystal drive
voltage V5 assumes one of the 64 voltage levels.

When this command is input, the electronic volume mode is released after the electronic volume register
has been set.

E RW

A0 /RD /WR | D7 D6 D5 D4 D3 D2 D1 DO | Vs |
* * 0 00 0 0 1 Small
* * 0 00 0 10

0 Lo 0 0 O | 0 1 1 .
L B I 1 0
S T O O O Large

* Inactive bit (set “0”)
When the electronic volume function is not used, set this to (1, 0, 0, 0, 0, 0)
The Electronic Volume Register Set Sequence

¥
electronic volume mode set

k4
electronic volume register set

Electronic volume mode clear
NO

Set complete ?
YES

Figure 26
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Static Indicator (Double Byte Command)

This command controls the static drive system indicator display. The static indicator display is controlled
by this command only, and is independent of other display control commands.

This is used when one of the static indicator liquid crystal drive electrodes is connected to the FR termin:
and the other is connected to the FRS terminal. A different pattern is recommended for the static indicatc
electrodes than for the dynamic drive electrodes. If the pattern is too close, it can result in deterioration a
the liquid crystal and of the electrodes.

The static indicator ON command is a double byte command paired with the static indicator register set
command, and thus one must execute one after the other. (The static indicator OFF command is a single
byte command.)

Static Indicator ON/OFF

When the static indicator ON command is entered, the static indicator register set command is enabled.
Once the static indicator ON command has been entered, no other command aside from the static
indicator register set command can be used.

This mode is cleared when data is set in the register by the static indicator register set command.

E RW
A0 J/RD /WR D7 D6 D5 D4 D3 D2 D1 DO Static Indicator
0 1 0 1T 01 0 1 1 0 0 OFF
1 ON

Static Indicator Register Set
This command sets two bits of data into the static indicator register, and is used to set the static indicatol
into a blinking mode.

E RW
A0 J/RD /WR D7 Dé D5 D4 D3 D2 D1 DO Indicator Display State
I | B OFF
0 1 0 0 1 ON (blinking at approximately one second intervals)
1 0 ON (blinking at approximately 0.5 second intervals)
1 1 ON (constantly on)

* Disabled bit (set “0”)
Static Indicator Register Set Sequence

Y
Static indicator mode set

Y
Static indicator register set

Static indicator mode clear

NO

Set complete ?

YES

Figure 27
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Power Save (Compound Command)

When the display all points ON is performed while the display is in the OFF mode, the power saver mode
is entered, thus greatly reducing power consumption.

The power saver mode has two different modes: the sleep mode and the standby mode. When the static
indicator is OFF, it is the sleep mode that is entered. When the static indicator is ON, it is the standby
mode that is entered.

In the sleep mode and in the standby mode, the display data is saved as is the operating mode that was
effect before the power saver mode was initiated, and the MPU is still able to access the display data
RAM.

Refer to figure 28 for power save off sequence.

Static indicator OFF Static '”d"l'iam' ON
Display OFF Display OFF

! ¥

Display all point ON Display all point ON

! v

Sleep mode Standby mode

Power save OFF
Power save OFF . _ )
[ Display all point OFF ( Display all point OFF )

Static indicator ON (2 bytes)
Sieep mode cancel Standby mode cancel
Sleep Mode
This stops all operations in the LCD display system, and as long as there are no accesses from the MPL

Figure 28
the consumption current is reduced to a value near the static current. The internal modes during sleep
mode are as follows:

1. The oscillator circuit and the LCD power supply circuit are halted.

2. All liquid crystal drive circuits are halted, and the segment in common drive outputs output a VDD
level.

Standby Mode

The duty LCD display system operations are halted and only the static drive system for the indicator
continues to operate, providing the minimum required consumption current for the static drive. The
internal modes are in the following states during standby mode.

1 The LCD power supply circuits are halted. The oscillator circuit continues to operate.

2 The duty drive system liquid crystal drive circuits are halted and the segment and common driver
outputs output a VDD level.
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The static drive system does not operate.

When a reset command is performed while in standby mode, the system enters sleep mode.

* When an external power supply is used, it is recommended that the functions of the external power
supply circuit be stopped when the power saver mode is started. For example, when the various levels o
liquid crystal drive voltage are provided by external resistive voltage dividers, it is recommended that a
circuit be added in order to cut the electrical current flowing through the resistive voltage divider circuit
when the power saver mode is in effect. The ST7565S series chips have a liquid crystal display blanking
control terminal /DOF. This terminal enters an “L” state when the power saver mode is launched.

Using the output of /DOF, it is possible to stop the function of an external power supply circuit.

* When the master is turned on, the oscillator circuit is operable immediately after the powering on.

The Booster Ratio (Double Byte Command)

This command makes it possible to select step-up ratio. It is used when the power control set have turn «
the internal booster circuit. This command is a two byte command used as a pair with the booster ratio
select mode set command and the booster ratio register set command, and both commands must be iss
one after the other.

Booster Ratio Select Mode Set

When this command is input, the Booster ratio register set command becomes enabled. Once the boostt
ratio select mode has been set, no other command except for the booster ratio register command can be
used. Once the booster ratio register set command has been used to set data into the register, then the
booster ratio select mode is released.

E RW

A0 /RD /WR D7 D6 D5 D4 D3 D2 D1 DO
0 1 0 T 1 1 1 1 0 0 0

Boostkr Ratio Register Set

By using this command to set two bits of data to the booster ratio register, it can be select what kind of
the booster ratio can be used.

When this command is input, the booster ratio select mode is released after the booster ratio register ha:
been set.

E R/W
D7 D6 D5 D4 D3 D2 D1 DO Booster
A0 /RD /WR ratio
select
= o= 00 2%, 3, 4x
1] 1 0 e A A | X
I Ex

* Inactive bit (set "07)
When the booster ratio select function is not used, set this to (0, 0) 2x,3x,4x step-up mode
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The booster ratio Register Set Sequence

'

booster ratio select mode set

!

booster ratio register set

Booster ratio select mode clear
NO

Set complete ?

Figure 29

NOP

Mon-OPeration Command

E RW

A0 /RD /WR D7 De D5 D4 D3 D2 D1 DO
0 1 0 T 1 1 0 0 0 1 1

Test
This is a command for IC chip testing. Please do not use it. If the test command is used by accident, it ce
be cleared byipplying a “L” signal to the /RES input by the reset command or by using an NOP.

E RW

AD /RD /WR D7 D D5 D4 D3 D2 D1 DO
0 1 0 Tt 1t 1 1 1 = *
* Inactive bit

Note: The ST7565S maintain their operating modes until something happens to change them.
Consequently, excessive external noise, etc., can change the internal modes of the ST7565S . Thus in t
packaging and system design it is necessary to suppress the noise or take measure to prevent the noise
from influencing the chip. Moreover, it is recommended that the operating modes be refreshed
periodically to prevent the effects of unanticipated noise.
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Table 16: Tabhle of STT5655 Commands

(Mote) *: disabled data

Command Code

Command Function
A0 RD WR| D7 De D5 D4 D3 D2 D1 DO
. . 1 0 1 0 1 1 1 0 LCD display ON/OFF
(1) Display ONVOFF 0 1 0 1 0 OFF. 1° ON
i ) . i Sets the display RAM display start
(2) Display start line set 0 1 0 0 1 Display start address line address
. , Sets the display RAM page
(3) Page address set 0 1 0 1 0 1 1 Pageaddress address
(4) Column address set 0 1 0 0 0 0 1 Mostsignificant |Setsthe most significant 4 bits of
upper bit column address |the display RAM column address.
Column address set 0 1 0 0 0 0 0 Leastsignificant [Setsthe least significant 4 bits of
lower bit column address |the display RAM column address.
(9) Status read 0 0 1 Status 0 0 0 0 |Readsthe status data
(6} Display data write 1 1 0 Write data Writes to the display RAM
(7) Display data read 1 0 1 Read data Reads from the display RAM
1 0 10 0 0 0 O Sets the display RAM address
(8) ADC select 0 1 0 1 SEG output correspondence
0: normal, 1: reverse
i i
(9) Display normal/ 1 0 10 0 110 Sets the LCD display normall
0 1 0 reverse
reverse 1 ; _
0: normal, 1: reverse
. ) . Display all points
(10} Dclrsr\?:%YFi” points 0 1 0 1T 0 1 0 0 1 @ [i 0- normal display
1: all points ON
Sets the LCD drive voltage bias
(11) LCD bias set o 1 o "0 1T 0 0 01 'ﬂ ratio
0: 1/9 bias, 1: 1/7 bias (ST75655)
Column address increment
{12) Read/modify/write 1] 1 0 1T 1 1 0 0 0 0 0 [Atwrte: +1
Atread: 0
(13) End 0 1 0 1T 1 1 0 1 1 1 0 |Clear read/modify/write
(14} Reset 0 1 0 1T 1 1 0 0 0 1 0 (Internal reset
(15) Common output . 1 . 1 1 00 0 * * =* DS_eIe{:t C?Qﬂ Dutt_pul scan direction
mode select 1 - hormal direction
1: reverse direction
. 0 0 1 0 1 oOperating [Selectinternal power supply
(16) Power control set 0 1 0 mode operating mode
(17) Vs voltage regulator 0 0 1 0 0 Res : :
: . . esistor Select internal resistor
;’gfr”a' resistorratio) 01 0 ratio ratio(Rb/Ra) mode
{18} Electronic volume
mode set 0 1 0 1 0 0 0 0 0 0 1 Set the Vs output voltage
Electronic volume 0 0 Electronic volume value |electronic volume register
register set
(19) Static indicator i1 0 10 1 1 0 0 |0OFF 1 ON
OMN/OFF 0 1 0 1
Static indicator )
register set 0 0 0 0 0 0 0Mode|Settheflashing mode
11 1 1 1 0 0 o |FeCPoostermaio
{20) Booster ratio set o 1 0 0 0 0 0 0O 0 step-up [11: 5}{' '
value | 41: gx
. Display OFF and display all
(21) Power saver points ON compound command
{22y NOP 0 1 0 T 1 1.0 0 0 1 1 Command for non-operation
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Command for 1C test. Do not

(23) Test 0 1 0 1o use this command

COMMAND DESCRIPTION

Instruction Setup: Reference

(1) Initialization

Note: With this IC, when the power is applied, LCD driving non-selective potentials V2 and V3 (SEG pin)
and V1 and V4 (COM pin) are output through the LCD driving output pins SEG and COM. When electric
charge is remaining in the smoothing capacitor connecting between the LCD driving voltage output pins
(V1 ~ V5) and the VDD pin, the picture on the display may become totally dark instantaneously when the
power is turned on. To avoid occurrence of such a failure, we recommend the following flow when
turning on the power.

1. When the built-in power is being used immediately after turning on the power:

Turn ON the power and keeping
the /RES pin= "L~

!

When the power is stabilized

v

Release the reset state. (/RES pin = "H") \

|

Initialized state (Default) *1

!

Function setup by command input
(User setup)

(11) LCD bias setting *2

(8) ADC selection *3

{15 Commaon output state selection *4

Arrange to execute all the
procedures from releasing the
reset state through setting the

¢ power control within 5ms.

, _ (In case of other models)
Function setup by command input execute the procedures from
(User setup) o _ , turning on the power to setting
{17) Setting the built-in resistance radio the power control in 5ms.

for regulation of the V3 voltage *5
(18) Electronic volume control *6

!

Function setup by command input
(User setup)
(16) Power control setting *7

v

This concludes the initialization

* The target time of 5ms will result to vary depending on the panel characteristics and the capacitance of
the smoothing capacitor. Therefore, we suggest you to conduct an operation check using the actual

equipment.
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Notes: Refer to respective sections or paragraphs listed below.

*1: Description of functions; Resetting circuit

*2: Command description; LCD bias setting

*3: Command description; ADC selection

*4. Command description; Common output state selection

*5: Description of functions; Power circuit & Command description; Setting the built-in resistance radio
for regulation of the V5 voltage

*6. Description of functions; Power circuit & Command description; Electronic volume control

*7: Description of functions; Power circuit & Command description; Power control setting

2. When the built-in power is not being used immediately after turning on the power:

Turn ON the Voo-Vss power keeping the
/RES pin ="L".

v

When the power is stabilized

v

Release the reset state. (/RES pin = *H") \ Arrange to start the

l power saver within

Ams after releasing the

Initialized state (Default) *1 reset state. (In case of

other H"IDCIE‘lS} execute

l the pFDCEdUFES from

) turning on the power

Power saver START to setting the power
{multiple commands) *8 / control in 5mms

I

Function setup by command input (User
setup)

(11) LCD bias setting *2

(8) ADC selection *3

{15) Common output state selection *4

:

Function setup by command input (User
setup)

(17) Setting the built-in resistance radio
for regulation of the V3 voltage *5

(18) Electronic volume control *6

:

Power saver OFF *8

¢ Arrange to start power
control setting within

Function setup by command input {User ams after turning OFF

setup) the power saver.

{16) Power control setting *7

v

This concludes the initialization
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* The target time of 5ms will result to vary depending on the panel characteristics and the capacitance of
the smoothing capacitor. Therefore, we suggest you to conduct an operation check using the actual
equipment.

Notes: Refer to respective sections or paragraphs listed below.

*1: Description of functions; Resetting circuit

*2: Command description; LCD bias setting

*3: Command description; ADC selection

*4. Command description; Common output state selection

*5: Description of functions; Power circuit & Command description; Setting the built-in resistance radio
for regulation of the V5 voltage

*6. Description of functions; Power circuit & Command description; Electronic volume control

*7: Description of functions; Power circuit & Command description; Power control setting

*8: The power saver ON state can either be in sleep state or stand-by state.

Command description; Power saver START (multiple commands)
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(2) Data Display

End of initialization

!

Function setup by command input (User
setup)

(2) Display start line set *9

(3) Page address set *10

(4) Column address set *11

:

Function setup by command input (User

setup)
(6) Display data write *12

!

Function setup by command input {User
setup)
(1) Display ON/OFF *13

'

End of data display

Notes: Reference items

*9: Command Description; Display start line set

*10: Command Description; Page address set

*11: Command Description; Column address set

*12: Command Description; Display data write

*13: Command Description; Display ON/OFF

Avoid displaying all the data at the data display start (when the display is ON) in white.
(3) Power OFF *14

Optional status
P Set the time (fL) from reset

l active to turning off the VoD -
Vss power (VDD - Vs = 1.8Y)
longer than the time (tH) when
the potential of V5 ~ Wi
becomes below the threshold

Function setup by command input (User
setup)
(20) Power save *15

l voltage (approximately 1V) of
_ — the LCD panel. For tH, refer to
Reset active (/RES pin ="L") the <Reference Data> of this
¢ event. When ts is too long,
insert a resistor between Vs
VDD —Ves power OFF and Voo to reduce it

Notes: Reference items
*14: The logic circuit of this IC’s power supply VDD - VSS controls the driver of the LCD power supply
VDD - V5. So, if the power supply VDD - VSS is cut off when the LCD power supply VDD - V5 has

still any residual voltage, the driver (COM. SEG) may output any uncontrolled voltage. When turning off
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the power, observe the following basic procedures:

* After turning off the internal power supply, make sure that the potential V5 ~ V1 has become below the
thresholdvoltage of the LCD panel, and then turn off this IC’s power supply (VDD - VSS). 6.

Description of Function, 6.7 Power Circuit

*15: After inputting the power save command, be sure to reset the function using the /RES terminal until
the power supply VDD - VSS is turned off. 7. Command Description (20) Power Save

*16: After inputting the power save command, do not reset the function using the /RES terminal until the
power supplWwDD - VSS is turned off. 7. Command Description (20) Power Save

Refresh

It is recommended to turn on the refresh sequence regularly at a specified interval.

< Refresh sequence >

Reset command or NOP command

!

Set all commands to the ready state

:

Refreshing of DRAM

Precautions on Turning off the power

<Turning the power (VDD - VSS) off>

1) Power Save (The LCD powers (VDD - V5) are oft:)Reset input — Power (VDD - VSS) OFF

* Observe tL > tH.

* When tL < tH, an irregular display may occur.

Set tL on the MPU according to the software. tH is determined according to the external capacity C2
(smoothingcapacity of V5 ~ V1) and the driver’s discharging capacity.
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e * L
¥
Voo
3
RES
| | | | VoD ,,r""'"'_'_'_'_‘_‘_‘_'"""‘*-\__
SEG /
Since the power (VDD-Vas) 1s cut off the
output comes not to be fixed,
Vo \
COM ‘ ‘ ‘ ‘ ""--..._‘_‘_‘_‘_‘_‘_‘_'_'_'_'_'_._,_,..-r“'
Py
r— About 1V:below Vth of the LCD Panel
| .
'..]
NPa —
1 '.
V4
Vi &l =

<Turning the power (VDD - VSS) off : When command control is not possible.>

2) Reset (The LCD powers (VDDVSSS) are off.) — Power (VDD - VSS) OFF

* Observe tL > tH.

* When tL < tH, an irregular display may occur.

For tL, make the power (VDD - VSS) falling characteristics longer or consider any other method. tH is
determined according to the external capacity C2 (smoothing capacity of V5 to V1) and the driver’s
discharging capacity.
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A | | Viop T

Sifce the power (Vop-Vas) is cut off the

output comes not be fixed

Inummns

About 1V:ibelow Vih of the LCD Panel

<Reference Data>
V5 voltage falling (discharge) time (tH) after the process of operatigower save — reset.
V5 voltage falling (discharge) time (tH) after the process of operation — reset.

1K —

msec)

T tme |

fallin

[ 'll ta o

'
5 ¥

Figure 31

Pages1/14



10.Reliability

Environmental Test

Test Iltem Content of Test Test Condition | Note

High Temperature |Endurance test applying the high storage 80°C >
storage temperature for a long time. 200hrs
Low Temperature |Endurance test applying the high storage -30°C 12
storage temperature for a long time. 200hrs ’

. Endurance test applying the electric stress
glggr;t?cr;perature (Voltage & Current) and the thermal stress to 70C —

b element for a long time. 200hrs
Low Temperature |Endurance test applying the electric stress un-20°C 1
Operation low temperature for a long time. 200hrs

The module should be allowed to stand at 60
°C,90%RH max

High Temperature/ |For 96hrs under no-load condition excluding t{60°C,90%RH 1.2
Humidity Operation |hojarizer, 96hrs ’
Then taking it out and drying it at normal
temperature.

The sample should be allowed stand the
following 10 cycles of
operation

Thermal shock -20°C 25C 70°C -20°C/70°C
resistance 10 cycles

Koy ———

Total fixed
amplitude : 1.5mm
Vibration
Frequency :
Endurance test applying the vibration during |{10~55Hz
transportation and using. One cycle 60
seconds to 3
directions of X,Y,Z
for Each
15 minutes

Vibration test

VS=800V,RS=1.5K

Static electricity test Endurance test applying the electric stress to|Q

terminal. CS=100pF
1 time

Content of Reliability Test (wide temperature, -26c~7CC)

Notel: No dew condensation to be observed.
Note2: The function test shall be conducted after 4 hours storage at the normal
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Temperature and humidity after remove from the test chamber.
Note3: Vibration test will be conducted to the product itself without putting it in a container.

11.Backlight Information

Specification

PARAMETER SYMBOL [MIN [TYP MAX |[UNIT [TEST CONDITION

Supply Current  |ILED 80 101 150 |MA V=V
Supply Voltage |V 34 | 35 | 36 |V
Reverse Voltage |VR - - 5 \% -
Luminous 2
. A\ 800 1000 - CD/M* [ILED=101mA
Intensity

X 0.27 |0.30 |0.33
Wave Length ILED=101mA
Y 0.26 |[0.29 [0.32

ILED=101mA
LED Life Time - - S0K - Hr. 25°C,50-60%RH,
Note 1

Color White

Note: The LED of B/L is drive by current only ; driving voltage is only for reference

To make driving current in safety area (waste current between minimum and
maximum).
Notel :50K hours is only an estimate for reference.

LED B\L Drive Method
Drive from A , K

A
B/L

R
-
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12. Inspection specification

NO Item Criterion AQL
1.1 Missing vertical, horizontal segment, segment contrast def
1.2Missing character , dot or icon.
1.3Display malfunction.

01 Electrical | 1.4No function or no display. 0.65

Testing 1.5 Current consumption exceeds product specifications. '
1.6 LCD viewing angle defect.
1.7Mixed product types.
1.8 Contrast defect.
Black or white| 2.1 White and black spots on disp&y0.25mm, no more than
02 | spotson LCD|  three white or black spots present. 2.5
(display only) | 2 2 Densely spaced: No more than two spots or lines within 31
3.1 Round type : As following drawing
P=(x+y)/2 SIZE Acceptable Q
—HX — TY
. Y Accept no
T ®=0.10 dense
2.5
0.10< 2
LCD black ®=0.20
spots, white
03 spots, 0.20< 1
contamination ®=0.25
-displ
(non-display) 0.25<® 0
3.2 Line type : (As following drawing)
Length Width Acceptable Q TY
r\..lev* W= 0.02 Accept no dense
—»
L™ 230 0.02<Ws 003 , 25
LS 2.5 | 0.03<W= 0.05
0.05<W As round type
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_If bubble_s are visible, Size® Acceptable Q TY]
judge using black spot
specifications, not easy ® < 0.20 | Acceptno densg
Polarizer | to find, must check in < 3
04 1 ‘pbubbles | specify direction. 020<®= 0.50 2.5
0.50<® = 1.00 2
1.00< ® 0
Total Q TY 3
NO Item Criterion AQL
05 | Scratches| Follow NO.3 LCD black spots, white spots, contamination
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Symbols Define:

x: Chip length y: Chip width z: Chip thickness

k: Seal width t: Glass thickness a: LCD side length
L: Electrode pad length:

6.1 General glass chip :
6.1.1 Chip on panel surface and crack between panels:

z: Chip thickness y: Chip width x: Chip length
Z= 1/2t Not over viewing xS 1/8a
area
06 Chipped 1/2t <z= 2t Not exceed 1/3k xS 1/8a 25
glass © If there are 2 or more chips, x is total length of each chip. .
6.1.2 Corner crack:
z: Chip thickness y: Chip width x: Chip length
Z= 1/2t Not over viewing xS 1/8a
area
1/2t<z= 2t Not exceed 1/3k xS 1/8a
© If there are 2 or more chips, x is the total length of each chip.
| NO | Item | Criterion | AQL |
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06

Glass
crack

Symbols :

x: Chip length y: Chip width z: Chip thickness

k: Seal width t: Glass thickness a: LCD side length
L: Electrode pad length

6.2 Protrusion over terminal :

6.2.1 Chip on electrode pad :

y: Chip width x: Chip length z: Chip thickness

ys= 0.5mm xS 1/8a 0 <z=st

6.2.2 Non-conductive portion:

y: Chip width x: Chip length z: Chip
thickness
ys L xs 1/8a 0 <z=st

© If the chipped area touches the ITO terminal, over 2/3 of the
ITO must remain and be inspected according to electrode
terminal specifications.

© If the product will be heat sealed by the customer, the
alignment mark not be damaged.

6.2.3 Substrate protuberance and internal crack.

y: width x: length
ys 1/3L XS a

2.5
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NO Item Criterion AQL
07 | Cracked glass The LCD with extensive crack is not acceptable. 2.5
8.1 lllumination source flickers when lit.
8.2 Spots or scratched that appear when lit must be 0.65
Backlight . . . o 2.5
08 elements judged. Using LCD spot, lines and contamination
standards. 0.65
8.3 Backlight doesn’ t light or color wrong.
9.1 Bezel may not have rust, be deformed or have
09 Bezel fingerprints, stains or other contamination. 325
9.2 Bezel must comply with job specifications.
2.5
10.1 COB seal may not have pinholes larger than 0.2mm
or contamination. 2.5
0.65
10.2 COB seal surface may not have pinholes through to
the IC. 2.5
10.3 The height of the COB should not exceed the height
indicated in the assembly diagram. 25
10.4 There may not be more than 2mm of sealant outside th 0.65
10 | PCB. COB seal area on the PCB. And there should be no more tha
three places.
10.5 No oxidation or contamination PCB terminals. 0.65
10.6 Parts on PCB must be the same as on the production
characteristic chart. There should be no wrong parts, 2.5
missing parts or excess parts.
10.7 The jumper on the PCB should conform to the product| 2.5

characteristic chart.
10.8 If solder gets on bezel tab pads, LED pad, zebra pad ¢
screw hold pad, make sure it is smoothed down.

10.9 The Scraping testing standard for Copper Coating of P
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é X * Y<=2mm?
2.5
11.1 No un-melted solder paste may be present on the 25
PCB.
2.5
) 11.2 No cold solder joints, missing solder connections, 0.65
11 Soldering
oxidation or icicle.
11.3 No residue or solder balls on PCB.
11.4 No short circuits in components on PCB.
NO Item Criterion AQL
2.5
12.1 No oxidation, contamination, curves or, bends on
interface Pin (OLB) of TCP. 3'25
12.2 No cracks on interface pin (OLB) of TCP. 2:5
12.3 No contamination, solder residue or solder balls on 2.5
product. 2.5
12.4 The IC on the TCP may not be damaged, circuits. 25
12.5 The uppermost edge of the protective strip on the 0.65
interface pin must be present or look as if it cause the 822
12 General interface pin to sever.
appearance | 12 6 The residual rosin or tin oil of soldering (component or 0.65

chip component) is not burned into brown or black color.

12.7 Sealant on top of the ITO circuit has not hardened.

12.8 Pin type must match type in specification sheet.

12.9 LCD pin loose or missing pins.

12.10 Product packaging must the same as specified on
packaging specification sheet.

12.11 Product dimension and structure must conform to

product specification sheet.
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13. Material List of Components for RoHs

1. The factory hereby declares that all of or part of products (with the mark

“#”in code), including, but not limited to, the LCM, accessories or packages, manufactured
and/or delivered to your company (including your subsidiaries and affiliated company)
directly or indirectly by our company (including our subsidiaries or affiliated companies) do
not intentionally contain any of the substances listed in all applicable EU directives and
regulations, including the following substances.

Exhibit A : The Harmful Material List

Material |(Cd) (Pb) (Hg) (Cr6+) PBBs PBDEs
Limited |100 1000 1000 1000 1000 1000
Value ppm ppm ppm ppm ppm ppm

Above limited value is set up according to RoHS.

2.Process for R4S requirement

(1) Usethe Sn/Ag/Cu soldering surfacehe surface of Pb-free solder is rougher than we used before.

(2) Heat-resistance temp.

Reflow : 25(°C,30 seconds Max.

Connector soldering wave or hand solderir@20(°C, 10 seconds max.

(3) Temp. curve of reflow, max. Temp235+5C ;

Recommendécustomer’s soldering temp. of connector : 280°C, 3 seconds.

Page60/14



S0G24006437-BTN-ELLW

Sales signature:

Customer Signature: Date: /
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