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DC 24064 A TFH #

Supplier DENSITRON ®DISPLAYS
Display Type C COG Type
Display Font 240 x 64 dots

Model serials no.

Backlight Type N Without backlight T LED, White

B EL, Blue green A LED, Amber

D EL, Green R LED, Red

W  EL, White O LED, Orange

F CCFL, White G LED, Green

Y LED, Yellow Green P LED, Blue
LCD Mode B TN Positive, Gray T FSTN Negative

N TN Negative,

G STN Positive, Gray

Y STN Positive, Yellow Green

M STN Negative, Blue

F FSTN Positive
LCD Polarize A Reflective, N.T, 6:00 H Transflective, W.T,6:00
Type/ TemperatureD Reflective, N.T, 12:00 K Transflective, W.T,12:00
range/ View G Reflective, W. T, 6:00 C Transmissive, N.T,6:00
direction J Reflective, W. T, 12:00 F Transmissive, N.T,12:00

B Transflective, N.T,6:00 | Transmissive, W. T, 6:00

E Transflective, N.T.12:00 L Transmissive, W.T,12:00
Special Code #: ROHS compliance
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(1)Avoid applying excessive shocks to the modulenaking any alterations or modifications to it.

(2)Don’t make extra holes on the printed circuiatsh modify its shape or change the components of
LCD module.

(3)Don’t disassemble the LCM.

(4)Don’t operate it above the absolute maximumati

(5)Don’t drop, bend or twist LCM.

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

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

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 0.5x0.5 mm
Dot pitch 0.53 x 0.53 mm
LCD type FSTN Positive, Transflective
Duty 1/64
View direction 6 o’clock
Backlight Type LED White
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Item Symbol Min Typ Max Unit
Operating Temperature op -20 +70
Storage Temperature st -30 +80
Input Voltage \' Vss Vb \%
Supply Voltage For Logic M-Vss -0.3 3.3 5.0 \%
Supply Voltage For LCD Wo-Vo -0.3 * 18 Vv
#$ %
Item Symbol Condition Min | Typ Max Unit
Supply Voltage For Logic M-Vss 3.0 3.3 3.6 \%
Ta=-20 Vv
Supply Voltage For LCD Wo-Vo Ta=25 9.3 10.0 10.7 \
Ta=70 \
Input High Volt. ViH 0.8 Vbp Vb V
Input Low \olt. ViL Vss 0.2 Vbp V
Output High \olt. \by 0.8 Vbp Vb \%
Output Low \olt. \oL Vss 0.2Vpp \
Supply Current(No include o Voy=3.3V 261 2a7 238 A
LED Backlight)

Page 6/14



&' %

Item Symbol Condition Min Typ Max Unit

V) CR 2 30 60 deg
View Angle

(H) 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)

Intensity
100

Cr Max

Selected Wave

Non-selected Wave

Cr=Lon/ Loff

-

Conditions :

Vép

Driving Voltage(V)

[positive type]

Operating Voltage : Vop
Frame Frequency : 64 HZ  Driving Waveform : 1/Nydut/a bias

Definition of viewing angle(CR 2)

Defirtion of Response Time ( Tr, Tf)

Non-selected
Conition _

Selected Conition

Non-selected

- Conition

Intensity
100

)

Viewing Angle(

[positive type]

):0
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Pin No.| Symbol Level Description
1 NC No connection
2 FR @) This is the liquid crystal alternating cutreignal terminal.
3 CL I/O This is the display clock input terminal
The following is true depending on the M/S and Git&us.
M/S | CLS CL
“H "H” Output
L Input
= “H* Input
LT Input
4 /IDOF O This is the LCD blanking control terminal.
5 /ICS1 H/L  |This is the chip select signal. When /CS1 =“L" &0@2 =
“H,” then the chip select becomes active, and datamand
6 €S2 HIL I/O is enabled.
7 IRES I When /RES is set to “L,” the settings iargalized.
The reset operation is performed by the /RES siigval.
8 A0 H/L This is connect to the least significaritdd the normal MPU
address bus, and it determines whether the datatatdata g
a command.
A0 = “H": Indicates that DO to D7 are display data.
A0 = “L": Indicates that DO to D7 are control data.
9 /WR H/L * When connected to an 8080 MPU, thiaasve LOW.
(R/W) This terminal connects to the 8080 MPU /Wghsil.
The signals othe 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 terntina
When R/W = “H": Read.
When R/W = “L": Write.
10 /IRD » When connected to an 8080 MPU, thiscisva LOW.
(E) This pin is connected to the /RD signal of 8080 MPU,
and the ST7565S series data bus is in an outgussidnen
this signal is “L”.
* When connected to a 6800 Series MPU, this isa¢liGH.
This is the 6800 Series MPU enable clock input teatn
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
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18 DB7 H/L Data bus line
19 Vbb 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 liquidystal drive.
27 V1 The voltage Supply applied is determined by theitigcrystal
cell, and is changed through the use of a resistiltage
28 V2 divided or through changing the impedance usingmramp.
Voltage levels are determined based on VDD, and mus
maintain the relative magnitudes shown below.
29 V3 VDD (=V0) V1 V2 V3 V4 V5
When the power supply turns ON, the internal posugply
30 V4 circuits produce the V1 to V4 voltages shown beldie
voltage settings are selected using the LCD biassamand
1/65 DUTY | 1/49 DUTY | 1/33DUTY | 1/55DUTY | 1/53 DUTY
V| 1/9*VE, 7=V 1/8*V5, 1/6°VE| 1/6°VS, 1/5°V5 [ 1/8°V5, 1/6* V5[ 1/87VE, 1/6"V5
31 V5 V2| 2/9%V5 27 V5| 2/8*V5 2/6"VE|2/67VS 215*V5|2/8*V5, 2/6"V5| 2/8"VE 2/6"V5
V3| 7/97VE, 57 V5| 6/8*V5 4/67V5| 4/67VE, 315V 5 6/8°V5,4/6*V5|6/87VE 4/6"V5
V4|8/9*V5,6/7 V5| T/8*V5,5/6°V5| 5/6°V5, 415V 5 |T/8*V5,5/6*V5| 7/8°V5 5/6"V5
32 VR Output voltage regulator terminal. Provities voltage
between VDD and
V5 through a resistive voltage divider.
IRS =“L": the V5 voltage regulator internal regiss are not
used .
IRS = “H” : the V5 voltage regulator internal rasis are use
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 digpait switch terminal
P/S = "H": Parallel data input.
P/S =*“L": Serial data input.
The following applies depending on the P/S status:
P/S | 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".
/IRD (E) and /WR (R/W) are fixed to either “H” or "L
With serial data input, It is impossible read daten RAM .
35 NC No connection
36 NC No connection
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The MPU Interface

Selecting the Interface Type

With the ST7565S chips, data transfers are domaitjir an 8-bit parallel data bus (D7 to DO) or tigtou
a serial data input (Sl1). Through selecting th& Rérminal polarity to the “H” or “L” it is possiblto
select either parallel data input or serial dapautras shown in Table 1.

Table 1
P/S ics1 cs2 AD /RD IWR CB8& D7 D& D5~D0
H: Parallel Input iCs1 Cs2 AQ RD WR CB6 D7 D& D5~D0
L: Serial Input iC51 Cs2 AQ — — — 5l SCL (HZ)

“—"indicates fixed to either “"H” or to “L”
The Parallel Interface
When the parallel interface has been selected<®413, then it is possible to connect directly tiheer
an 8080-system MPU or a 6800 Series MPU (showraliiel2) by selecting the C86 terminal to either
“H” or to “L".

Table 2
C86 (P/S=H) ICs1 cs2 AD E(/RD) R "';MR D7~D0
H: 6800 Series ICS1 Ccs2 Al E RAN D7~D0
L: 8080 Series ICS1 Cc52 Al RD WR D7~Da

Moreover, data bus signals are recognized by a c@tibn of A0, /RD (E), /IWR (R/W) signals, as
shown in Table 3.

Table 3
Shared 6800 Series E080 Series
Function

Al RW /RD WR

1 1 0 1 Reads the display data

1 1] 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 (PLY then when the chip is in active state (/CS1L2
and CS2 = “H") the serial data input (SI) and thaa clock input (SCL) can be received. The satah
is read from the serial data input pin in the gsauge of the serial clocks D7, D6 through DOhis t
order. This data is converted to 8 bits parall¢hdia the rising edge of the eighth serial cloaktfe
processing.

The AO input is used to determine whether or thimkdata input is display data or command dateemwh
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A0 = “H”, the data is display data, and when AOL= then the data is command data. The AO input is
read and used for detection every 8th rising eddleeoserial clock after the chip becomes activgufe
1 is a serial interface signal chart.

A
0000000000000
SN

AD
N/
Figure 1

CSl1

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

* Reading is not possible while in serial interfamede.

* Caution is required on the SCL signal when it esnto line-end reflections and external noise. We
recommend that operation be rechecked on the aatugbment.

The Chip Select

The ST7565S have two chip select terminals: /CS1GB2.

The MPU interface or the serial interface is endlgely when /CS1 =*“L” and CS2 = “H".

When the chip select is inactive, DO to D7 entbigh impedance state, and the A0, /RD, and /WRtspu
are inactive. When the serial interface is seledteslshift register and the counter are reset.

The Accessing the Display Data RAM and the InternaRegisters

Data transfer at a higher speed is ensured siecBIBU is required to satisfy the cycle time (tCYC)
requirement alone in accessing the ST7565S. Waé thay not be considered.

And, in the ST7565S, each time data is sent fraaMPU, a type of pipeline process between LSIs is
performed through the bus holder attached to ttegnal data bus.

Internal data bus.

For example, when the MPU writes data to the disgita RAM, once the data is stored in the bus
holder, then it is written to the display data RAWfore the next data write cycle. Moreover, when th
MPU reads the display data RAM, the first data regde (dummy) stores the read data in the busenpld
and then the data is read from the bus holderd@ystem bus at the next data read cycle.

There is a certain restriction in the read sequentiee display data RAM. Please be advised thizt ofa
the specified address is not generated by theinsadiction issued immediately after the addresigse
This data is generated in data read of the seéorad 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 “1” it indicates that the S83S is running internal processes, and at thie tim
command aside from a status read will be receiVhd.busy flag is outputted to D7 pin with the read
instruction. If the cycle time (tCYC) is maintainetis not necessary to check for this flag befeaeh

command. This makes vast improvements in MPU pedegsapabilities possible.
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MPU

[ DATA

BUS Holder >|< N >< N+1 X N2 L\H
E Write Signal J J J J

124

Reading
WR
=| RD I
=| RD :
: |
|
|
¥
fl' Address Preset
ol
£| Read Signal

|

[

[

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

nternal Ti

Address Set Dumm Data Read
: Data Read #n R
#n Read #n+1
Figure 2

Display Data RAM

The display data RAM stores the dot data for th®LIE has a 65 (8 page x 8 bit +1) x 132 bit stuvet
As is shown in Figure 3, the D7 to DO display datan the MPU corresponds to the LCD display
common direction; there are few constraints atithe of display data transfer when multiple ST7565S
are used, thus and display structures can be dreasly and with a high degree of freedom. Moreove
reading from and writing to the display RAM frometMPU side is performed through the I/O buffer,
which is an independent operation from signal neguflor the liquid crystal driver. Consequently, evie
the display data RAM is accessed asynchronousinglliquid crystal display, it will not cause adser
effects on the display (such as flickering).
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Do ] 1 o 0 COMD o
Dl l L I I o 0 COMI o
D2 0 0 0 { o :| COM2
03 ] l o 0 COM3
D J 0 | - | i
Display data RAM
Figure 3

The Page Address Circuit

Page address of the display data RAM is specifiealgh the Page Address Set Command. The page
address must be specified again when changing pagesform access.

Page address 8 (D3, D2, D1, D0 =1, 0, 0, 0) emial RAM for icons, and only display data DO sed.
(see Figure 4)

The Column Addresses

The display data RAM column address is specifiethieyColumn Address Set command. The specified
column address is incremented (+1) with each dysgidia read/write command. This allows the MPU
display data to be accessed continuously. Moredherincrementing of column addresses stops with
83H. Because the column address is independehéqgfage address, when moving, for example, from
page 0 column 83H to page 1 column O0H, it is neagsto respective both the page address and the
column address. Furthermore, as is shown in TaltleedADC command (segment driver direction select
command) can be used to reverse the relationshiyeba the display data RAM column address and the
segment output. Because of this, the constrainte®iC layout when the LCD module is assembled can
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, ifipsdhe line address relating to the COM outpbew
the contents of the display data RAM are display#sing the display start line address set command,
what is normally the top line of the display canspecified (this is the COMO output when the common
output mode is normal, and the COM63 output for 86b5 , 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 usieglisplay start line address set command, screen
scrolling, page swapping, etc. can be performed.

Page Address | Line | When the common | | COM
Di|lDz2| D1 | D0 Address :__O_LI';D-.-'.iSI'l-:;[[‘I;S!_J' Cutput
00H — - COMID
011 A COM1
02H COMZ
. 03H COM3
ploejoge Page 0 04H A COM4
05H 3 COMS
08H = COME
07H o2 COMT
0aH COME
03H COM3
DAH COMI0
0BH | COM1T
olofo | 1 Page 1 T
7 0cH T COM12
0DH = COM13
DEH o COM14
OFH | COM15
10H w COMIE
11H o COM17
120 |- = COMIE
ololalo Page 2 13 i COMTS
== 14H COM20
15H @ COM21
16H .= COM22
17H " COM23
e CONzA
19H COM25
TAH COM2E
R 1B COM27
olopr Page 3 1CH : COMZ5
oA | [ |4 COM23
== COM30
1EH Start P COM31T
20H Dol COM32
210 Pl COMa3
27H P COM34
iy 23H P COM35
gprjoge Page 4 24H o COM38
25H P COM37
260 . COMaE
27H Pl COM3a
28H Fod COMAD
290 P COMAT
2AH . COM4Z
2BH P COM43
=5 : 1
O prfo}t Page S 3CH L COoMa4
2DH P COMA4S
2EH b COMAE
2FH @ L[ comar
300 = COMAE
31H & COM43
32H P i COMS0
330 P COMST
ane B i H
oprjr)o Page & 34H P COM52
35 | [ [comss
36H Pl COMS4
| 37H P COMS5
38H P COMSE
33 Pl COMST
3AH v COMSE
36H J COMSS
ottt Page 7 3CH COMED
30H COMET
3EH ] COMBA2
| | 3FH - |_ COME3
I I T Fage B [ cous
......... "
EiE‘:-::-::c‘*:c”iE‘i?S::: r-—‘r"-'.]EEt[:::;oc:-E;”ELJ
________ ()
glols@klwplolml slslg|8(s|s|ss|8||-]8|<
e | — |ty wi|lw || ﬁ?ﬂ'&iﬁ EE‘\}E\*;; [
Blo|@| 5| S| 66|66 —|=|=]|=|=|=|=|=|= Qg5
_________ wlw|w|w|(wm|v|ow|w|w —
Figure 4
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The Display Data Latch Circuit

The display data latch circuit is a latch that tenapily stores the display data that is outputi®ltquid
crystal driver circuit from the display data RAM.

Because the display normal/reverse status, dispN§DFF status, and display all points ON/OFF
commands control only the data within the latcleytdo not change the data within the display data
RAM itself.

The Oscillator Circuit

This is a CR-type oscillator that produces the ldigplock.

The oscillator circuit is only enabled when M/S=""&hd CLS = “H".

When CLS = “L” the oscillation stops, and the ertdrclock is input through the CL terminal.
Display Timing Generator Circuit

The display timing generator circuit generatestifméng signal to the line address circuit and tieplhy
data latch circuit using the display clock. Thepthy data is latched into the display data latcbudt
synchronized with the display clock, and is outjputhe data driver output terminal.

Reading to the display data liquid crystal driviecuaits is completely independent of accesseséo th

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

during liquid crystal display, there is absolutaty adverse effect (such as flickering) on the digpl
Moreover, the display timing generator circuit gextes the common timing and the liquid crystal
alternating current signal (FR) from the displagall. It generates a drive wave form using a 2 frame

alternating current drive method, as is shown guFeé 5, for the liquid crystal drive circuit.
Two-frame alternating current drive waveform

] 2 3 4 5 & 6 6 a2 A3 5 ] 2 3 4

o

SEGn

Figure 5
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The Common Output Status Select Circuit

In the ST7565S chips, the COM output scan direateombe selected by the common output status select
command. (See Table 6.) Consequently, the conriainC layout at the time of LCD module assembly
can be minimized.

Tahle &
COM Scan Direction
1/65 DUTY 1/49 DUTY 1/33 DUTY 1/55 DUTY 1/53 DUTY

Normal COMO — COME3 | COMO — COM4Y | COMD — COM31 | COMO — COMS3 | COMO — COMST
Reverse | COM63 — COMOD| COM47 — COMD | COM31 — COMO | COM53 — COMO | COM51 — 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
s L0 com[0:63] coms
1 com([53:0] coms
1149 0 com[0:23] reserve com[24:47] coms
1 com[47:24] reserve com[23:0] coms
133 |0 com[0:15] reserve com[16:31] | coms
1 com[31:16] reserve com[15:0] | coms
- 0 com[0:26] reserve com[27:53] coms
1 com[53:27] reserve com[26:0] coms
1153 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 vdiagks for driving the LCD. The combination of the
display data, the COM scan signal, and the FR bgoauces the liquid crystal drive voltage output.
Figure 6 shows examples of the SEG and COM outpueviorm.
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Figure &
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The Power Supply Circuits

The power supply circuits are low-power consumppomer supply circuits that generate the voltage
levels required for the LCD drivers. They are Beosircuits, voltage regulator circuits, and vo#tag

follower circuits. They are only enabled in masiperation.

The power supply circuits can turn the Boosterusis; the voltage regulator circuits, and the \gidta

follower circuits ON or OFF independently througpe tuse of the Power Control Set command.

Consequently, it is possible to make an externalgosupply and the internal power supply function
somewhat in parallel. Table 7 shows the Power @bt Command 3-bit data control function, and

Table 8 shows reference combinations.

Table 7
bit function ?tatus:i .
1 0
D2 Booster circuit control bit ON OFF
D1 Voltage regulator circuit control bit (V/R circuit) ON OFF
Do Voltage follower circuit control bit  (W/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 voltage Step-up
booster |regulator |follower input voltage
Only the internal power supply is used 1 11 ON ON ON V552 Used
Only the voltage regulator circuit and the e
voltage follower circuit are used 0 o OFF ON ON Vour, Vss2 Open
Only the V/F circuit is used 0 o 1 OFF QFF ON VA, V552 Open
Only the external power supply is used 0 0 0O OFF OFF OFF Vito Vs Open

Reference Combinations
* The “step-up system terminals” refer CAP1+, CAPCAP2+, CAP2—, and CAP3-.
* While other combinations, not shown above, ase @lossible, these combinations are not
recommended because they have no practical use.

Page 19/14




The Step-up Voltage Circuits

Using the step-up voltage circuits equipped withim ST7565S chips it is possible to product a
2X,3X,4X,5X or 6X step-up of the VDD — VSS2 voltalgeels.

6X step-up: Connect capacitor C1 between CAP1+GHE1—, between CAP2+ and CAP2—, between
CAP1+ and CAP3—, between CAP2+ and CAP4—,betwedPl3Aand CAP5—, and between VSS2 and
VOUT, to produce a voltage level in the negativection at the VOUT terminal that is 6 times the
voltage level between VDD and VSS2.

5X step-up: Connect capacitor C1 between CAP1+GHE1—, between CAP2+ and CAP2—, between
CAP1+ and CAP3-, between CAP2+ and CAP4—, and leetw&S2 and VOUT, to produce a voltage
level in the negative direction at the VOUT ternhitieat is 5 times the voltage level between VDD and
VSS2.

4X step-up: Connect capacitor C1 between CAP1+GE1—, between CAP2+ and CAP2—, between
CAP1+ and CAP3-, and between VSS2 and VOUT, toymea voltage level in the negative direction at
the VOUT terminal that is 4 times the voltage lebhetween VDD and VSS2.

3X step-up: Connect capacitor C1 between CAP1+GHE1—, between CAP2+ and CAP2- and
between VSS2 and VOUT, and short between CAP3-V&NIdT to produce voltages level in the
negative direction at the VOUT terminal that isrds the voltage difference between VDD and VSS2.
2X step-up: Connect capacitor C1 between CAP1+Gkd1—, and between VSS2 and VOUT, leave
CAP2+ open, and short between CAP2—, CAP3- and V@ pFoduce a voltage in the negative
direction at the VOUT terminal that Is twice thdtage between VDD and VSS2.

The step-up voltage relationships are shown inreigu
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The Voltage Regulator Circuit

The step-up voltage generated at VOUT outputs @ Hriver voltage V5 through the voltage regulator
circuit. Because the ST7565S chips have an intéighlaccuracy fixed voltage power supply with a
64-level electronic volume function and internais¢ors for the V5 voltage regulator, systems aan b
constructed without having to include high-accuraslfage regulator circuit components.

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

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

Through the use of the V5 voltage regulator interesistors and the electronic volume function the
liquid crystal power supply voltage V5 can be colédd by commands alone (without adding any
external resistors), making it possible to adjbstliquid crystal display brightness. The V5 voldaman
be calculated using equation A-1 over the range&vh&5 | < | VOUT |.

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

is set to 1 level of 64 possible levels by thettnic volume function depending on the datas¢he

6-bit electronic volume registers. Table 10 shdwesvalue for depending on the electronic volume
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register settings. Rb/Ra is the V5 voltage reguletiernal resistor ratio, and can be set to 8adéfiit
levels through the V5 voltage regulator internaistor ratio set command. The (1 + Rb/Ra) ratio
assumes the values shown in Table 11 dependingedBbit data settings in the V5 voltage regulator
internal resistor ratio register.

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

Figures 9, 10 show V5 voltage measured by valudiseointernal resistance ratio resistor for V5 agh
adjustment and electric volume resister for eantptrature grade model.
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The V5 voltage as a function of the V5 voltage tatpr internal resistor ratio register and the etadc
volume register.

Setup example: When selecting Ta = 25°C and V5\&fer an ST7565S on which Temperature gradient
= —0.05%/°C.

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

At this time, the variable range and the notch winltthe V5 voltage is, as shown Table 13, as degen

on the electronic volume.

(B) When an External Resistance is Used (The V5 Mabe Regulator Internal Resistors Are Not
Used) (1)

The liquid crystal power supply voltage V5 can dbgoset without using the V5 voltage regulatorrimaé
resistors (IRS terminal = “L”) by adding resistéta’ and Rb’ between VDD and VR, and between VR
and V5, respectively. When this is done, the usgh®®lectronic volume function makes it possible t

adjust the brightness of the liquid crystal disgigycontrolling the liquid crystal power supply texe
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V5 through commands.
In the range where | V5 | < | VOUT |, the V5 valtagn be calculated using equation B-1 based on the
external resistances Ra’ and Rb’.

Setup example: When selecting Ta = 25°C and V5 ¥ fat ST7565S the temperature gradient

= —0.05%/°C.

When the central value of the electron volume tegis (D5, D4, D3, D2, D1, D0)=(1,0,0,0,0,0
then =31 and VREG =-2.1V so, according to equatioh, B-

Moreover, when the value of the current runningtigh Ra’ and Rb’ is set to 5 UA,

Consequently, by equations B-2 and B-3, At thisetithe V5 voltage variable range and notch width,
based on the electron volume function, is as gimerable 14.

(C) When External Resistors are Used (The V5 VoltagRegulator Internal Resistors Are Not Used)
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(2) When the external resistor described above are aselihg a variable resistor as well makes it
possible to perform fine adjustments on Ra’ and, Rbset the liquid crystal drive voltage V5. Insth
case, the use of the electronic volume functionesakpossible to control the liquid crystal powsapply
voltage V5 by commands to adjust the liquid crydiaplay brightness.

In the range where | V5 | < | VOUT | the V5 voltaga be calculated by equation C-1 below baseti®n t
R1 and R2 (variable resistor) and R3 settings, &/ can be subjected to fine adjustmentR2).

Setup example: When selecting Ta = 25°C and V5 to—®V (using R2) for an ST7565S the
temperature gradient = —0.05%/°C.

When the central value for the electronic volungister is set at (D5, D4, D3, D2, D1, DO) = (1000,
0, 0), then =31 and VREG =-2.1V so, according to equatieh @hen

R2 =0 ,in order to make V5 =-9V,

When R2 =R2, in orderto makeV=-5V,

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

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

The V5 voltage variable range and notch width basethe electron volume function is as shown in
Page 26/14



Table 15.

* When the V5 voltage regulator internal resistorshe electronic volume function is used, it is
necessary to at least set the voltage regulatouitand the voltage follower circuit to an opemgtmode
using the power control set commands.

Moreover, it is necessary to provide a voltage fM@UT when the Booster circuit is OFF.

* The VR terminal is enabled only when the V5 vgiaegulator internal resistors are not usedtfie.
IRS terminal = “L").

When the V5 voltage regulator internal resistoeswsed (i.e. when the IRS terminal = “H”), then Y
terminal is left open.

* Because the input impedance of the VR termin&igh, it is necessary to take into consideratioors
leads, shield cables, etc. to handle noise.

The LCD Voltage Generator Circuit

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

High Power Mode

The power supply circuit equipped in the ST75659xhas very low power consumption (normal mode:
HPM = “H").

However, for LCDs or panels with large loads, tbig-power power supply may cause display quality to
degrade. When this occurs, setting the HPM termimdl” (high power mode) can improve the quality
of the display. We recommend that the display leckéd on actual equipment to determine whether or
not to use this mode. Moreover, if the improventerthe display is inadequate even after high power
mode has been set, then it is necessary to addid Brystal drive power supply externally.

The Internal Power Supply Shutdown Command Sequence

The sequence shown in Figure 13 is recommendeghidting down the internal power supply, first
placing the power supply in power saver mode ard thrning the power supply OFF.
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The temperature grade of the Internal Power Supplyfor ST7565S (-0.05%/°C) :

Reference Circuit Examples

Figure 15 shows reference circuit examples.

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

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

(2) When the voltage regulator internal resistarasused.

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

2. When the voltage regulator circuit and V/F cit@lone are used
(1) When the V5 voltage regulator internal resigsanot used.

(2) When the V5 voltage regulator internal resissansed.
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3. When the V/F circuit alone is used 4. When thitdn power is not used

5. When the built-in power circuit is used to drevéiquid crystal panel heavily loaded with AC o€Dit
is recommended to connect an external resistdatnlize potentials of V1, V2, V3 and V4 which are
output from the built-in voltage follower.

Examples of shared reference settings When V5 agnbetween —8 and 12 V
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C1 and C2 are determined by the size of the LCDdodriven

Reference set value R4: 100k- 1M It is recommended to set an optimum resistanageva¥ taking
the liquid crystal display and the drive waveform.

Figure 15

* 1. Because the VR terminal input impedance ishige short leads and shielded lines.

* 2. Cl and C2 are determined by the size of th® Ib&ing driven. Select a value that will stabilihe
liquid crystal drive voltage.

Example of the Process by which to Determine thergs:

 Turn the voltage regulator circuit and voltaghdwer circuit ON and supply a voltage to VOUT from
the outside.

» Determine C2 by displaying an LCD pattern witheavy load (such as horizontal stripes) and selgcti
a C2 that stabilizes the liquid crystal drive vgha (V1 to V5). Note that all C2 capacitors mustehthe
same capacitance value.

» Next turn all the power supplies ON and deterntiie

The Reset Circuit

When the /RES input comes to the “L” level, the&el& return to the default state. Their defaultesta
are as follows:

1. Display OFF

2. Normal display

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

4. Power control register: (D2, D1, DO) = (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 lam@N/OFF command DO = “L”")

8. Power saving clear

9. V5 voltage regulator internal resistors Ra abdsBparation

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

11. Read modify write OFF

12. Static indicator OFF Static indicator registéd1, D2) = (0, 0)

13. Display start line set to first line

14. Column address set to Address 0

15. Page address set to Page 0

16. Common output status normal

17. V5 voltage regulator internal resistor ratibreede clear

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

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

19. Test mode clear

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

When the power is turned on, the IC internal st&omes unstable, and it is necessary to initidlize
using the /RES terminal. After the initializatiagch input terminal should be controlled normally.
Moreover, when the control signal from the MPUrnighe high impedance, an over current may flow to
the IC. After applying a current, it is necessaryake proper measures to prevent the input tefrfriora
getting into the high impedance state.

If the internal liquid crystal power supply circistnot used on ST7565S,it is necessary that /RES”i
when the external liquid crystal power supply isyed on. This IC has the function to discharge \emv
/IRES is “L,” and the external power supply shortuits to VDD when /RES is “L.”

While /RES is “L,” the oscillator and the displaging generator stop, and the CL, FR, FRS and /DOF
terminals are fixed to “H.” The terminals DO to @i not affected. The VDD level is output from the
SEG and COM output terminals.

This means that an internal resistor is connectéddrn VDD and V5.

When the internal liquid crystal power supply citas not used on other models of ST7565S selliés, i
necessary that /RES is “L” when the external ligqurigstal power supply is turned on.

While /RES is “L,” the oscillator works but the dlay timing generator stops, and the CL, FR, FR& an
/DOF terminals are fixed to “H.” The terminals DPD7 are not affected.
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COMMANDS
The ST7565S identify the data bus signals by a aoation of AO, /RD (E), /WR(R/W) signals.
Command interpretation and execution does not akperthe external clock, but rather is performed
through internal timing only, and thus the procegss fast enough that normally a busy check is not
required.
In the 8080 MPU interface, commands are launchedfnytting a low pulse to the RD terminal for
reading, and inputting a low pulse to the /WR texahfor writing. In the 6800 Series MPU interfatieg
interface is placed in a read mode when an “H”&@lig;minput to the R/W terminal and placed in atevri
mode when a “L” signal is input to the R/W termiaald then the command is launched by inputting a
high pulse to the E terminal. Consequently, theD686ries MPU interface is different than the 80x86
Series MPU interface in that in the explanatiomahmands and the display commands the status read
and display data read /RD (E) becomes “1(H)". méplanations below the commands are explained
using the 8080 Series MPU interface as the example.
When the serial interface is selected, the datgist in sequence starting with D7.
<Explanation of Commands>

Display ON/OFF
This command turns the display ON and OFF.

When the display OFF command is executed whenemligplay all points ON mode, power saver mode
is entered. See the section on the power saveletails.

Display Start Line Set

This command is used to specify the display staetdddress of the display data RAM shown in Figure
For further details see the explanation of thicfiom in “The Line Address Circuit”.

Page Address Set

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

Changing the page address does not accompany gechmatine status display.
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Column Address Set

This command specifies the column address of th@aly data RAM shown in Figure 4. The column
address is split into two sections (the highertd &dnd the lower 4 bits) when it is set (fundamigntaet
continuously). Each time the display data RAM isessed, the column address automatically increments
(+1), making it possible for the MPU to continugustad from/write to the display data. The column
address increment is topped at 83H. This doeshaotge the page address continuously. See thedancti
explanation in “The Column Address Circuit,” fortd#s.

Display Data Write
This command writes 8-bit data to the specifieghldig data RAM address. Since the column address is

automatically incremented by “1” after the writeetMPU can write the display data.
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Display Data Read

This command reads 8-bit data from the specifispldy data RAM address. Since the column address is
automatically incremented by “1” after the reads @PU can continuously read multiple-word data. One
dummy read is required immediately after the coladdress has been set. See the function explanation
in “Display Data RAM” for the explanation of accesggthe internal registers. When the serial intefa

is used, reading of the display data becomes uladne.

ADC Select (Segment Driver Direction Select)

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

Thus, sequence of the segment driver output pinslheaeversed by the command. See the column
address circuit (page 1-20) for the detail. Incneinod the column address (by “1”) accompanying the
reading or writing the display data is done acaggdd the column address indicated in Figure 4.

Display Normal/Reverse
This command can reverse the lit and unlit displdfiout overwriting the contents of the displayalat
RAM. When this is done the display data RAM condeare maintained.

Display All Points ON/OFF

This command makes it possible to force all displaints ON regardless of the content of the display
data RAM. The contents of the display data RAMraentained when this is done. This command takes
priority over the display normal/reverse command.
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When the display is in an OFF mode, executing thelaly all points ON command will place the display
in power save mode. For details, see the Power S=oton.

LCD Bias Set

This command selects the voltage bias ratio reddoethe liquid crystal display.

Read/Modify/Write

This command is used paired with the “END” comma®ddce this command has been input, the display
data read command does not change the column adbtrgnly the display data write command
increments (+1) the column address. This mode istaiaed until the END command is input. When the
END command is input, the column address returnBa@ddress it was at when the read/modify/write
command was entered. This function makes it passibieduce the load on the MPU when there are
repeating data changes in a specified display negiach as when there is a blanking cursor.

* Even in read/modify/write mode, other commanddga$rom display data read/write commands can
also be used.

Page 35/14



End
This command releases the read/modify/write moxé raturns the column address to the address it was

at when the mode was entered.

Reset

This command initializes the display start linee ttolumn address, the page address, the commout outp
mode, the V5 voltage regulator internal resisttiorahe electronic volume, and the static indicaie
reset, and the read/modify/write mode and test naoeeeleased. There is no impact on the display da
RAM. See the function explanation in “Reset” fotaiks.

The reset operation is performed after the resaintand is entered.
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The initialization when the power supply is appliadst be done through applying a reset signaldo th
/IRES terminal. The reset command must not be ustead.

Common Output Mode Select

This command can select the scan direction of @&@utput terminal. For details, see the function
explanation in “Common Output Mode Select Circuit.”

Power Controller Set
This command sets the power supply circuit funcid@ee the function explanation in “The Power
Supply Circuit,” for details

V5 Voltage Regulator Internal Resistor Ratio Set
This command sets the V5 voltage regulator interesiktor ratio. For details, see the function
explanation is “The Voltage Regulator circuit " aabtle 11 .
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The Electronic Volume (Double Byte Command)

This command makes it possible to adjust the bmiggg of the liquid crystal display by controllirget

LCD drive voltage V5 through the output from thdtage regulator circuits of the internal liquid sta
power supply. This command is a two byte commared as a pair with the electronic volume mode set
command and the electronic volume register set camaimand both commands must be issued one after
the other.

The Electronic Volume Mode Set

When this command is input, the electronic voluewgister set command becomes enabled. Once the
electronic volume mode has been set, no other cormecept for the electronic volume register
command can be used. Once the electronic volumsteeget command has been used to set data into
the register, then the electronic volume modeleased.

Electronic Volume Register Set

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

When this command is input, the electronic volunwaenis released after the electronic volume registe
has been set.

* Inactive bit (set “0”)
When the electronic volume function is not usedttss to (1, 0, 0, 0, 0, 0)
The Electronic Volume Register Set Sequence
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Static Indicator (Double Byte Command)

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

This is used when one of the static indicator higerystal drive electrodes is connected to thedfRiinal,
and the other is connected to the FRS terminaiffArdnt pattern is recommended for the staticaatbr
electrodes than for the dynamic drive electrodee pattern is too close, it can result in det@tion of
the liquid crystal and of the electrodes.

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

Static Indicator ON/OFF

When the static indicator ON command is entereal sthtic indicator register set command is enabled.
Once the static indicator ON command has beeneshtap other command aside from the static
indicator register set command can be used.

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

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

* Disabled bit (set “0”)
Static Indicator Register Set Sequence
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Power Save (Compound Command)

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

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

mode that is entered.

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

Refer to figure 28 for power save off sequence.

Sleep Mode

This stops all operations in the LCD display systand as long as there are no accesses from the MPU
the consumption current is reduced to a value th@astatic current. The internal modes during sleep
mode are as follows:

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

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

Standby Mode

The duty LCD display system operations are haltetianly the static drive system for the indicator
continues to operate, providing the minimum reguzensumption current for the static drive. The
internal modes are in the following states duritagmdby mode.

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

2 The duty drive system liquid crystal drive citsuare 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 stamdbgte, the system enters sleep mode.

* When an external power supply is used, it is necended that the functions of the external power
supply circuit be stopped when the power saver nwdtarted. For example, when the various leviels o
liquid crystal drive voltage are provided by exw@rresistive voltage dividers, it is recommendeat tn
circuit be added in order to cut the electricakent flowing through the resistive voltage diviadancuit

when the power saver mode is in effect. The ST75&5ts chips have a liquid crystal display blagkin
control terminal /DOF. This terminal enters an ‘dtate when the power saver mode is launched.

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

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

The Booster Ratio (Double Byte Command)

This command makes it possible to select step-g. iais used when the power control set hava tunr

the internal booster circuit. This command is a byte command used as a pair with the booster ratio
select mode set command and the booster ratideegist command, and both commands must be issued
one after the other.

Booster Ratio Select Mode Set

When this command is input, the Booster ratio tegiset command becomes enabled. Once the booster
ratio select mode has been set, no other commaagefor the booster ratio register command can be
used. Once the booster ratio register set commasitbéen used to set data into the register, tlegen th
booster ratio select mode is released.

Booster Ratio Register Set

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

When this command is input, the booster ratio $efexe is released after the booster ratio regmssr
been set.
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Test
This is a command for IC chip testing. Please dause it. If the test command is used by accidengn
be cleared by applying a “L” signal to the /RESunpy the reset command or by using an NOP.

Note: The ST7565S maintain their operating mode# ssmething happens to change them.
Consequently, excessive external noise, etc., lsange the internal modes of the ST7565S . Thusen t
packaging and system design it is necessary tasspthe noise or take measure to prevent the noise
from influencing the chip. Moreover, it is recomrded that the operating modes be refreshed
periodically to prevent the effects of unanticiphimise.
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COMMAND DESCRIPTION

Instruction Setup: Reference

(1) Initialization

Note: With this IC, when the power is applied, LABving non-selective potentials V2 and V3 (SEG)pin
and V1 and V4 (COM pin) are output through the LA@{¥ing output pins SEG and COM. When electric
charge is remaining in the smoothing capacitor ecting between the LCD driving voltage output pins
(V1 ~ V5) and the VDD pin, the picture on the despmay become totally dark instantaneously when the
power is turned on. To avoid occurrence of suchilare, we recommend the following flow when

turning on the power.

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

* The target time of 5ms will result to vary deperglon the panel characteristics and the capa@tahc
the smoothing capacitor. Therefore, we suggestg@onduct an operation check using the actual

equipment.
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Notes: Refer to respective sections or paragragtesiibelow.

*1: Description of functions; Resetting circuit

*2: Command description; LCD bias setting

*3: Command description; ADC selection

*4. Command description; Common output state silect

*5: Description of functions; Power circuit & Commadescription; Setting the built-in resistanceigad
for regulation of the V5 voltage

*6: Description of functions; Power circuit & Commtadescription; Electronic volume control

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

2. When the built-in power is not being used immeditely after turning on the power:
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* The target time of 5ms will result to vary deperglon the panel characteristics and the capa@tahc
the smoothing capacitor. Therefore, we suggestg@onduct an operation check using the actual
equipment.

Notes: Refer to respective sections or paragragtesiibelow.

*1: Description of functions; Resetting circuit

*2: Command description; LCD bias setting

*3: Command description; ADC selection

*4. Command description; Common output state silect

*5: Description of functions; Power circuit & Commadescription; Setting the built-in resistanceigad
for regulation of the V5 voltage

*6: Description of functions; Power circuit & Commtadescription; Electronic volume control

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

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

Command description; Power saver START (multiplenoc@nds)
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(2) 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 displaytwhen the display is ON) in white.
(3) Power OFF *14

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

still any residual voltage, the driver (COM. SEGyroutput any uncontrolled voltage. When turninig of
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the power, observe the following basic procedures:

* After turning off the internal power supply, makeére that the potential V5 ~ V1 has become belaw t
threshold voltage of the LCD panel, and then tufrhes IC’s power supply (VDD - VSS). 6.
Description of Function, 6.7 Power Circuit

*15: After inputting the power save command, beedorreset the function using the /RES terminal unt
the power supply VDD - VSS is turned off. 7. Commd&rescription (20) Power Save

*16: After inputting the power save command, do mesiet the function using the /RES terminal uhgl t
power supply VDD - VSS is turned off. 7. CommandsErgtion (20) Power Save

Refresh

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

Precautions on Turning off the power

<Turning the power (VDD - VSS) off>

1) Power Save (The LCD powers (VDD - V5) are off.)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. tidetermined according to the external capacity C2
(smoothing capacity of V5 ~ V1) and the driver'saharging capacity.
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<Turning the power (VDD - VSS) off : When commarahtrol is not possible.>

2) Reset (The LCD powers (VDD - VSS) 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 charatdBcs longer or consider any other method. tH is
determined according to the external capacity @¢ghing capacity of V5 to V1) and the driver's
discharging capacity.
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<Reference Data>
V5 voltage falling (discharge) time (tH) after thecess of operation power save reset.
V5 voltage falling (discharge) time (tH) after theocess of operation reset.
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0! 1

Content of Reliability Test (wide temperature, -20 ~70 )

Environmental Test

Test Item Content of Test Test Condition | Notq
High Temperature |Endurance test applying the high storage 80 5
storage temperature for a long time. 200hrs
Low Temperature |Endurance test applying the high storage -30
: 1,2
storage temperature for a long time. 200hrs

Endurance test applying the electric stress 0
(Voltage & Current) and the thermal stress to tE'SOhrs —_—
element for a long time.
Low Temperature |Endurance test applying the electric stress unezo

High Temperature
Operation

Operation low temperature for a long time. 200hrs 1
The module should be allowed to stand at 60
,90%RH max
High Temperature/ |[For 96hrs under no-load condition excluding t}&® ,90%RH 12
Humidity Operation |polarizer, 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 25 70 -20 /70
resistance < ) > 10 cycles S
30min  5min 30min
1 cycle
Total fixed
amplitude : 1.5mm
Vibration
Frequency :
Vibration test Endurance' test apply@ng the vibration during [10~55Hz 3
transportation and using. One cycle 60

seconds to 3

directions of X,Y,Z
for Each
15 minutes

VS=800V,RS=1.5k
. - Endurance test applying the electric stress to the
Static electricity test terminal. CS=100pF —_—

1 time

Notel: No dew condensation to be observed.

Note2: The function test shall be conducted after Bours storage at the normal
Temperature and humidity after remove from the test chamber.

Note3: Vibration test will be conducted to the prodict itself without putting it in a container.
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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
_ Y 800 1000 CD/M* [ILED=101mA
Intensity
0.27 |0.30 0.33
Wave Length ILED=101mA
0.26 |0.29 0.32
Life Time 50000 Hr. lLeo 101mA
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 (wasteurrent between minimum and

maximum).
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12. Inspection specification

NO Item Criterion AQL
1.1 Missing vertical, horizontal segment, segment @sitdefect.
1.2Missing character , dot or icon.

1.3 Display malfunction.
01 Electrical 1.4No function or no display. 0.65
Testing 1.5Current consumption exceeds product specifications. '
1.6 LCD viewing angle defect.
1.7 Mixed product types.
1.8 Contrast defect.
Black or white| 2.1 White and black spots on display).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 iirittsgn 3mm
3.1 Round type : As following drawing
I " #$
W&p (O (+
%&%,  %& % 2.5
0 0 0, - !
LCD black H&%, &
spots, white %& -, %
03 spots,
contamination
(non-display) | 3.2 Line type : (As following drawing)
Length Width Acceptable Q TY]
W %&% Accept no denseg
L .&% | 0.02 W %&%. 2.5
L & |0.03 W %&%- 2
0.053 W As round type
If bubbles are visible, Size Acceptable Q TY
JUdg? using black spot %& %| Accept no dense
Polarizer spe_cmcatlons, not easy — ——

04 bubbles | t© find, must check in %& %,  %&-% 3 2.5

specify direction. %8&-%, '&%% 2
'&%%, 0
Total Q TY 3
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NO ltem Criterion AQL
05 | Scratches| Follow NO.3 LCD black spots, white spots, contartiora

Symbols Define:

x: Chip length y: Chip width z: Chip throkss

k: Seal width t: Glass thickness a: LCD datggth

L: Electrode pad length:

6.1 General glass chip :

6.1.1 Chip on panel surface and crack between ganel

/0123 23 4( ++ 0123 53*2 0123 1(62
' 7) )898353(6 "
: 9
Chipped

06 glass T 7 x4 2.5

<29 9 )9=)9 23+> 3+ ) 11(62)< 2 23&

2&'& 1)9(9 9 40

/0123 23 4(++ 0123 53*2 0123 (62
' 7) )898353(6 !
9
T 7y * a4

<29 9 )9=)9 23+> 3+ 2 )!1(62 )< 2 23&
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NO

Item Criterion AQL
=)+0
x: Chip length y: Chip width z: Chip thio&ss
k: Seal width t: Glass thickness a: LCD satggth
L: Electrode pad length
6.2 Protrusion over terminal :
6.2.1 Chip on electrode pad :
0123 53*2 0123 1(62 /0123 23 4( ++
%&-== " % , /
?& & 7)(@ )(*A 38 )9 3)(0
06 Glass o5
crack
0123 53*2 0123 (62 /0123 23 4( ++4
B " % , /
;<2 23 *9 )A2+ 2 #C 9=3(!>)89 )< 2 #C =A+
9=3((* 3+ * )9*3(6 ) ! 9* 9=3( '+ 3<3 3)(+&
;<2 9)A B3Il 2 +1* 2 A+)=9 > 2 136(=( =94
) *=6%&
?2&& A+9 9 A 9( (*3(9(!9 4&
053*2 0!(62
"B
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NO Item Criterion AQL
07 | Cracked glass#2 B1D532 (+38 9 43+ () & 2.5
&' NA=3( 3)(+)A9 <!1349+52(13& 0.65
08 Backlight |:& )+)9+9 2* 2 952 (13 =A+ EA*6 *& F+3(6| 2.5
elements BID +)>13(+ (* )( =3( 3)(+ (* 9*+&
:&. G 41362 *) +(H 1362 )9 )9 59)(6& 0.65
& G/!'= () 28 9A+> *<)9=*)928 <3(6 993(+> 25
09 Bezel + 3(+)9)29 )( =3( 3)(& 0.65
I& G/!=A+ )=1532E) + 3<3 3)(+& '
'%& 1CG+ 1= () 28 3(2)!+!1969 2 (%&== )9 2.5
)( =3( 3)(& ot
'%& 1CG+ '+A9< = () 28 3(2)!+ 29)A62) 2 1& 0'65
'%&.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 sealanidautise
seal area on the PCB. And there should be no rhare t
three places. 25
10.5 No oxidation or contamination PCB terminals. 0.65
10 | PCBJ COB | 10.6 Parts on PCB must be the same as on the pimuuc
characteristic chart. There should be no wrongspart
missing parts or excess parts. 0.65
10.7 The jumper on the PCB should conform to tlelpct
characteristic chart. 25
10.8 If solder gets on bezel tab pads, LED padiazpad or
screw hold pad, make sure it is smoothed down. 25
'%&IThe Scraping testing standard for Copper Coatirfg@B
%X
Y X * Y<=2mm?
" NA@=! *H)*9 + = 9+ ()( 2 K1G& 2.5
"& 7) Y H)I*QE)3(+>=3++3(6 +)!* 9 )(( 3)X+>) 3* 3)()9 2.5
11 Soldering 33!1& 25
"&. 7) 9 +3*A )9 +)I*9 1+ )(K1G& 065

"&L 7)+2)9 39 A3 +3( )=)((+)(K1G&
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NO Item Criterion AQL
'& 7)) 3* 3)(> ) =3( 3)(> A98+)9> (*+ )(3( 9< K3( |25
CBG )< #1K&
'& 7) 9 4+)(3( 9< 3( CBG )< #1K& 3'25
'8.7) )( =3( 3)(>H)* 99 +3*A )9 H)I* 9 Il +)( 9)*A & 5o
QL#2 1)( 2 #1K= () *=6*> 39A3+& 55
"&-#2 A 9=)+ *6 )< 2 9) 38 +93 )( 2 3(9< 3(
=A+ 9+()9)4 +3<3 A+ 2 3(9< 3()+89& |25
12 General "&?#2 9 +3*A19)+3()9 3()3!)<+)*93(6 K ()9 23
appearance )=)(( 3+() A9(*3() 9)5()9 ! 4 ))& 2.5
&M 1()())< 2 #C 39A3 2+ () 29* (*& 0.65
'& K3( =A+ = 2 3(+ 3<3 3)(+2 & 8'22
' &I B1D 3( 1))+ )9 =3++3(6 3(+& '
' 8% KI*A  463(6=A+ 2 += ++ 3<3*)( 463(6 0.65

+ 3<3 3)(+2 &
"&" K9*A *3=(+3)( (*+9A A9 =A+ )(<)9=) 9)*A
+ 3<3 3)(+2 &
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13. Material List of Components for RoHs

1. Densitron®Displays hereby declares that allrgbart of products (with the mark

“#”In code), including, but not limited to, the LCMccessories or packages, manufactured
and/or delivered to your company (including youbsidiaries and affiliated company)
directly or indirectly by our company (includingrogubsidiaries or affiliated companies) do
not intentionally contain any of the substancasdisn 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 ROHS requirement

(1) Use the Sn/Ag/Cu soldering surfélcthe surface of Pb-free solder is rougher than veel before.
(2) Heat-resistance temp.

Reflow 250C degree,30 seconds Max.

Connector soldering wave or hand solderir820C degree, 10 seconds max.

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

Recommended customer’s soldering temp. of conne@80C degree, 3 seconds.
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