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DOC. DATASHEET STATEMENT

1. The following icons are absolutely designed by Midas independently in 2007-SEP. They are notin common
use in the LCD industry yet but just used for marking out Midasproducts’ characteristics quickly and
simply without any special meaning. Midas reserves the composing right and copyright.

No one else is allowed to adopt these icons without Midas approval.

2.The 1SO9001 logo used in this document is authorized by SGS (www.sgs.com). Midas had already
successfully passed the strict and professional ISO9001:2000 Quality Management System Certification and
got the certificate (No.: CN07/00404)

3. The technologies/techniques/crafts which denoted by the following icons are not exclusively owned by Midas,
but also shared by Midas LCD strategic cooperators, however all these technologies/techniques/crafts have
been finally confirmed by Midas professional engineers and QC department.

4. As the difference in test standard and test conditions, also Midas insufficient familiarity with the actual LCD
using environment, all the referred information in this DATASHEET (including the icons) only have two functions:
4.1: providing quick reference when you are judging whether or not the product meets your requirements.

4.2: listing out definitely the tolerance.

SAMPLE APPROVAL document rather than consider this DATASHEET as the standard for judging whether or not the
LCD meets your requirements. Once you instruct Midas to a mass-production without definite demand for
providing sample before, Midas will disclaim all responsibility if the mass-production is proved not meeting with
your requirements.

5.The sequence of the icons is random and doesn’t indicate the importance grade.

6. Icons explanation

Midas 2006 version logo.Midas is an integrated manufacturer of flat
panel display (FPD). Midas supplies TN, HTN, STN, FSTN monochrome
LCD panel; COB, COG, TAB LCD module; and all kinds of LED backlight.

FAST RESPONSE TIME
F This icon on the cover indicates the product
is with high response speed; Otherwise not.

HIGH CONTRAST

This icon on the cover indicates the product
is with high contrast; Otherwise not.

PROTECTION CIRCUIT

This icon on the cover indicates the product
is with protection circuit; Otherwise not.

LONG LIFE VERSION

This icon on the cover indicates the product
is long life version (over 9K hours guaranteed);
Otherwise not.

WIDE VIEWING SCOPE

This icon on the cover indicates the product
is with wide viewing scope; Otherwise not.

Anti UV VERSION

This icon on the cover indicates the product
is against UV line. Otherwise not.

K (IF) (&)

RoHS COMPLIANCE

This icon on the cover indicates the product
meets ROHS requirements; Otherwise not.

OPERATION TEMPERATURE RANGE

This icon on the cover indicates the operating
temperature range (X-Y).

Y°C
xXC

TWICE SELECTION OF LED MATERIALS
This icon on the cover indicates the LED had passed
Midas twice strict selection which promises the
product’s identical color and brightness; Otherwise not.

3TIMEs 100% QC EXAMINATION

This icon on the cover indicates the product
has passed Midas thrice 100% QC.
Otherwise not.

Vicm = 3.0V N SERIES TECHNOLOGY (2008 developed)
This icon on the cover indicates the product N New structure, new craft, new

. : technology and new materials inside both LCD
can work at 3.0V exactly; otherwise not. module and LCD panel to improve the "RainBow"
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2. General Specification

The Features of the Module is description as follow:
B Module dimension: 74.2x 25.2 x6.3 (max.) mm3
B View area: 61.0 x 15.1 mm2
B Active area: 56.2 x 11.5 mm2
B Number of Characters: 16 characters x 2 Lines
B Dot size: 0.55 x 0.65 mm2
B Dot pitch: 0.60 x 0.70 mm2
B Character size: 2.95 x 5.55 mm2
B Character pitch: 3.55 x 5.95 mm2
B LCD type: FSTN Positive Transflective
B Duty: 1/16, 1/5 Bias
B View direction: 6 o’clock

B Backlight Type: LED, White



Midas LCD Part Number System

MC COG 132033 A * 6 W * * - § N T L W * *

1 2 3 4 5 6 7 8 9 - 10 11 12 13 14 15 16
1 = MC: Midas Components
2 = Blank: COB (chip on board) COG: chip on glass
3 = No of dots (e.g. 240064 = 240 x 64 dots) (e.g. 21605 = 2 x 16 5mm C.H.)
4 = Series
5 = Series Variant: A to Z — see addendum
6 = 3: 3 o’clock 6: 6 o’clock 9: 9 o’clock 12: 12 o’clock
7 = S: Normal (0 to + 50 deg C) W: Wide temp. (-20 to + 70 deg C) X: Extended temp (-30 + 80 Deg C)
8 = Character Set

Blank: Standard (English/Japanese)

C: Chinese Simplified (Graphic Displays only)

CB: Chinese Big 5 (Graphic Displays only)

H: Hebrew

K: European (std) (English/German/French/Greek)
L: English/Japanese (special)

M: European (English/Scandinavian)

R: Cyrillic

W: European (English/Greek)

U: European (English/Scandinavian/Icelandic)

9 = Bezel Height (where applicable /available)

LED Connection

Top of Bezel to Top L Array or
of PCB Common (via pins 1 Edge Lit
and 2)
9.5mm / not L
% s 15+ 16-

Blank applicable via pins 15+ 16 Array

2 8.9 mm Common Array

3 7.8 mm Separate Array

4 7.8 mm Common Array

5 9.5 mm Separate Array

6 7 mm Common Array

7 7 mm Separate Array

8 6.4 mm Common Edge

9 6.4 mm Separate Edge

A 5.5 mm Common Edge

B 5.5 mm Separate Edge

D 6.0mm Separate Edge

E 5.0mm Separate Edge

F 4.7Tmm Common Edge

G 3. Tmm Separate EL

H 7 mm Separate Edge
10 = T: TN 8: STN B: STN Blue G: STN Grey F: FSTN F2: FFSTN V: VA (Vertically Aligned)
11 = P: Positive N: Negative
12 = R: Reflective M: Transmissive T: Transflective
13 = Backlight: Blank: Reflective L: LED
14 = Backlight Colour: Y: Yellow-Green W: White B: Blue R: Red A: Amber O: Orange G: Green RGB: R.G.B.
15 = Driver Chip: Blank: Standard I: I2C S: SPI T: Toshiba T6963C  A: Avant SAP1024B  R: Raio RA6963
16 = Voltage Variant: e.g. 3 = 3v

F/Displays/Midas Brand/Midas LCD Part Number System 16 Oct 2013.doc



4. Interface Pin Function

Pin No.| Symbol Level Description
DC/DC voltage converter. Connect a capacitor between

1 VOUT this
terminal and VIN when the built-in booster is used.

2 CAPIN For voltage booster circuit(VDD-VSS)

3 CAP1P External capacitor about 0.1u~4.7uf

5 VSS GND
(In 12C interface DB7 (SDA) is input data.

SDA and SCL must connect to 12C bus (I12C bus is to|

6 SDA connect a resister between SDA/SCL and the power of
12C bus).

(In 12C interface DB6 (SCL) is clock input.

7 SCL SDA and SCL must connect to 12C bus (I12C bus is to
connect a resister between SDA/SCL and the power of
12C bus).

8 RST RESET *

* Please note, if you do not wish to use Reset, it should be tied high



5.0utline dimension
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Application schematic




INITIALIZE: (3V)
MOV I2C_CONTROL,#00H ;WRITE COMMAND
MOV  12C_DATA,#38H ;Function Set
LCALL WRITE_CODE
MOV I2C_CONTROL,#00H ;WRITE COMMAND

MOV  12C_DATA,#39H ;Function Set

LCALL WRITE_CODE

MOV  12C_DATA #14H ;Internal OSC frequency
LCALL WRITE_CODE

MOV  12C_DATA#74H ;Contrast set

LCALL WRITE_CODE

MOV  12C_DATA #54H ;Power/ICON control/Contrast set
LCALL WRITE_CODE

MOV  12C_DATA #6FH ;Follower control
LCALL WRITE_CODE

MOV  12C_DATA#0CH :Display ON/OFF
LCALL WRITE_CODE

MOV  12C_DATA,#01H ;Clear Display

LCALL WRITE_CODE



INITIALIZE: (5V)

MOV 12C_CONTROL,#00H;WRITE COMMAND
MOV 12C_DATA,#38H ;Function Set

LCALL WRITE_CODE

MOV 12C_CONTROL,#00H;WRITE COMMAND
MOV 12C_DATA,#39H ;Function Set

LCALL WRITE_CODE

MOV 12C_DATA #14H ;Internal OSC frequency
LCALL WRITE_CODE

MOV 12C_DATA,#79H ;Contrast set

LCALL WRITE_CODE

MOV 12C_DATA,#50H ;Power/ICON control/Contrast set
LCALL WRITE_CODE

MOV 12C_DATA #6CH :Follower control
LCALL WRITE_CODE

MOV 12C_DATA #0CH ;Display ON/OFF
LCALL WRITE_CODE

MOV [2C_DATA#01H :Clear Display

LCALL WRITE_CODE



6. Function Description

System Interface

This chip has all four kinds of interface type with MPU: 4-bit bus, 8-bit bus. 4-bit bus or 8-bit bus is
selected by DL bit in the instruction register.

During read or write operation, two 8-bit registers are used. One is data register (DR); the other is
instruction register (IR).

The data register (DR) is used as temporary data storage place for being written into or read from
DDRAM/CGRAM/ICON RAM, target RAM is selected by RAM address setting instruction. Each internal
operation, reading from or writing into RAM, is done automatically. So to speak, after MPU reads DR
data, the data in the next DDRAM/CGRAM/ICON RAM address is transferred into DR automatically.
Also after MPU writes data to DR, the data in DR is transferred into DDRAM/CGRAM/ICON RAM
automatically.

The Instruction register (IR) is used only to store instruction code transferred from MPU. MPU cannot
use it to read instruction data.

Using RS input pin to select command or data in 4-bit/8-bit bus mode.

RS |RW Operation
Instruction Write operation (MPU writes Instruction code
L. L |. -
into IR)
L H |[Read Busy Flag(DB7) and address counter (DBJ ~ DBE)
H L |Data Write operation (MPU writes data into DR)
H H |Data Read operation (MPU reads data from DR)

Table 1. Various Kinds of operations according to RS and R/W bits.

12C interface

It just only could write Data or Instruction to ST7032 by the IIC Interface.

It could not read Data or Instruction from ST7032 (except Acknowledge signal).

SCL: serial clock input

SDA: serial data input

Slaver address could only set to 0111110, no other slaver address could be set

The 12C interface send RAM data and executes the commands sent via the 12C Interface. It could send
data bit to the RAM.

The 12C Interface is two-line communication between different ICs or modules. The two lines are a Serial
Data line (SDA) and a Serial Clock line (SCL). Both lines must be connected to a positive supply via a
pull-up resistor. Data transfer may be initiated only when the bus is not busy.

BIT TRANSFER

One data bit is transferred during each clock pulse. The data on the SDA line must remain stable during
the HIGH period of the clock pulse because changes in the data line at this time will be interpreted as a
control signal. Bit transfer is illustrated in Fig.1.

START AND STOP CONDITIONS




line, while the clock is HIGH is defined as the START condition (S). A LOW-to-HIGH transition of the
data line while the clock is HIGH is defined as the STOP condition (P). The START and STOP conditions
are illustrated in Fig.2.

SYSTEM CONFIGURATION

The system configuration is illustrated in Fig.3.

- Transmitter: the device, which sends the data to the bus

- Master: the device, which initiates a transfer, generates clock signals and terminates a transfer

- Slave: the device addressed by a master

- Multi-Master: more than one master can attempt to control the bus at the same time without corrupting
the message

- Arbitration: procedure to ensure that, if more than one master simultaneously tries to control the bus,
only one is allowed to do so and the message is not corrupted

- Synchronization: procedure to synchronize the clock signals of two or more devices.
ACKNOWLEDGE

Acknowledge is not Busy Flag in 12C interface.

Each byte of eight bits is followed by an acknowledge bit. The acknowledge bit is a HIGH signal put on
the bus by the transmitter during which time the master generates an extra acknowledge related clock
pulse. A slave receiver which is addressed must generate an acknowledge after the reception of each
byte. A master receiver must also generate an acknowledge after the reception of each byte that has
been clocked out of the slave transmitter. The device that acknowledges must pull-down the SDA line
during the acknowledge clock pulse, so that the SDA line is stable LOW during the HIGH period of the
acknowledge related clock pulse (set-up and hold times must be taken into consideration). A master
receiver must signal an end-of-data to the transmitter by not generating an acknowledge on the last byte
that has been clocked out of the slave. In this event the transmitter must leave the data line HIGH to
enable the master to generate a STOP condition. Acknowledgement on the 12C Interface is illustrated in
Fig.4.

SDA __/ XTI
scL N

I dataline | change |
: stable; | of data |
| data valid | allowed |

Figure 1. Bit transfer




START con dition STOP con dition
Figure 2. Definition of START and STOP conditions

MASTER SLAVE SLAVE SLAVE SLAVE
TRANSMITTERS RECEIVER (1) RECEIVER (2) RECEIVER (3} RECEIVER (4)
RECEIVER 0111100 0111101 0111110 0111111
SDA J l l l l
SCL

Figure 3. System configuration

12C Interface protocol

The ST7032 supports command, data write addressed slaves on the bus.

Before any data is transmitted on the 12C Interface, the device, which should respond, is addressed first.
Only one 7-bit slave addresses (0111110) is reserved for the ST7032. The R/W is assigned to O for
Write only.

The 12C Interface protocol is illustrated in Fig.5.

The sequence is initiated with a START condition (S) from the 12C Interface master, which is followed by
the slave address.

All slaves with the corresponding address acknowledge in parallel, all the others will ignore the 12C
Interface transfer. After acknowledgement, one or more command words follow which define the status
of the addressed slaves.

A command word consists of a control byte, which defines Co and RS, plus a data byte.

The last control byte is tagged with a cleared most significant bit (i.e. the continuation bit Co). After a
control byte with a cleared Co bit, only data bytes will follow. The state of the RS bit defines whether the
data byte is interpreted as a command or as RAM data. All addressed slaves on the bus also
acknowledge the control and data bytes. After the last control byte, depending on the RS bit setting;
either a series of display data bytes or command data bytes may follow. If the RS bit is set to logic 1,
these display bytes are stored in the display RAM at the address specified by the data pointer. The data
pointer is automatically updated and the data is directed to the intended ST7032i device. If the RS bit of
the last control byte is set to logic 0, these command bytes will be decoded and the setting of the device
will be changed according to the received commands. Only the addressed slave makes the
acknowledgement after each byte. At the end of the transmission the 12C INTERFACE-bus master
issues a STOP condition (P).




Write mode

acknowledge ment acknovdedgement acknowledge ment acknowled gement acknowled gement
from ST7032i from ST7022 from S£7032i. from STT022i frome."DBEi
T T Te T TT T TT T T T 1171 Te T T T T T1 T T T T T°1
|S‘u 1111 JMG __‘l.|1 & conlrol by |_‘l.‘ dala byte |_i\|u B conal byl |j.| dala byt |__‘|.|P|
1 11 1 I I Y Y | L 11 11 1 1 I N I | I Y Y |
slave address RW 1 byte m==0hytes
2n==0hytes MSB...coce LSB
command word
Ca Co
. R p'e'p'e'o'o'olp
01111 el oo0o0o00 A
slave address control byte data byte

Figure 5. 2-line Interface protocol
0 Last control byte to be sent. Only a stream of data bytes is allowed to follow.
Co This stream may only be terminated by a STOP condition
1 |Another control byte will follow the data byte unless a STOP condition is received.

During write operation, two 8-bit registers are used. One is data register (DR), the other is instruction
register

(IR).

The data register (DR) is used as temporary data storage place for being written into
DDRAM/CGRAM/ICON

RAM, target RAM is selected by RAM address setting instruction. Each internal operation, writing into
RAM, is

done automatically. So to speak, after MPU writes data to DR, the data in DR is transferred into
DDRAM/CGRAM/ICON RAM automatically.

The Instruction register (IR) is used only to store instruction code transferred from MPU. MPU cannot
use it to read instruction data.

To select register, use RS input in 12C interface.

RS |[R/W Operation

. . Instruction Write operation (MPU writes Instruction code
into IR

H L |[Data Write operation (MPU writes data intoc DR)

Table 2. Various kinds of operations according to RS and R/W bits.

Busy Flag (BF)

When BF = "High”, it indicates that the internal operation is being processed. So during this time the next
instruction cannot be accepted. BF can be read, when RS = Low and R/W = High (Read Instruction
Operation), through DB7 port. Before executing the next instruction, be sure that BF is not High.




Address Counter (AC)

Address Counter (AC) stores DDRAM/CGRAM/ICON RAM address, transferred from IR.

After writing into (reading from) DDRAM/CGRAM/ICON RAM, AC is automatically increased (decreased)
by 1.

When RS = "Low" and R/W = "High", AC can be read through DBO ~ DB6 ports.

Display Data RAM (DDRAM)

Display data RAM (DDRAM) stores display data represented in 8-bit character codes. Its extended
capacity is 80

X 8 bits, or 80 characters. The area in display data RAM (DDRAM) that is not used for display can be
used as

general data RAM. See Figure 7 for the relationships between DDRAM addresses and positions on the
liquid

crystal display.

The DDRAM address (ADD ) is set in the address counter (AC)as hexadecimal.

@ 1-line display (N = 0) (Figure 8)

When there are fewer than 80 display characters, the display begins at the head position. For example, if
using only the ST7032, 16 characters are displayed. See Figure 8.

When the display shift operation is performed, the DDRAM address shifts. See Figure 9.

igh order bi ow order bits Zample : 1 Address
igh order hitg | | L der bits__| E le : DDRAM Add 4F

ACH |ACS | ace |AC3 | AC2 | ACY |ACD 1 0 0 1 1 1 1

Figure 7. DDRAM Address

Display Position {digit)
1 2 3 4 5 6 78 79 &0
DDRAM Address | 00 |01 (0203 |04 (0 4D | 4E | 4F

on

Figure 8. 1-Line Display



Display Position 1 9 3 4 16
DDRAM Address 0o )a1 (02|03 0OF
For Shift Left 0102|0304 10
For Shift Right AF |00 (01 (02 0E

Figure 9, 1-Line by 16-Character Display Example

@ 2-line display (N = 1) (Figure 10)

Case 1: When the number of display characters is less than 40 2 lines, the two lines are displayed from
the head. Note that the first line end address and the second line start address are not consecutive. See
Figure 10.

Display Position

1 2 3 4 5 6 38 39 40
DDRAM Address oo|o1|o2|03|0al05| ... 25 | 26 | 27
(hexadecimal) | yn 1 49 42|43 |44 |a5| 65| 66 | 67

Figure 10. 2-Line Display

Case 2: For a 16-character 2-line display See Figure 11.
When display shift operation is performed, the DDRAM address shifts. See Figure 11.

Display _ ) ) ¥ =
pnsiticn’l23435?8910111213141516

go|01|02)03(04 |05 (06|07 |(08|09|0A|0B|0C (0D |0E |OF

DORAM
Address

A0 |41 |42 143 (44 | 45 (46 |47 |48 |49 |44 | 4B |4C (4D | 4E | 4F

Eor snii | 0102 |03 [04 | 05|06 |07 |08 |09 |0A|0B |0C |0D|0OE|0OF |10

Left

41 |42 |43 | 44 [ 45 | 46 (47 (48 | 49 |4A | 4B |4C 14D |4E | 4F | 50

cor st | 2700 | 01|02 |03 |04 |05 | 06| 07 |08 | 09 | 0A | 0B [OC | 0D |0E
Right | g7 1 ap |41 |42 |43 |44 |45 |46 |47 | 48|49 |4 |4B |ac|4D |4E

Figure 11. 2-Line by 16-Character Display Example




Character Generator ROM (CGROM)

The character generator ROM generates 5 x 8 dot character patterns from 8-bit character codes. It can
generate 240/250/248/256 5 x 8 dot character patterns (select by OPR1/2 ITO pin). User-defined
character patterns are also available by mask-programmed ROM.

Character Generator RAM (CGRAM)

In the character generator RAM, the user can rewrite character patterns by program. For 5 x 8 dots,
eight character patterns can be written.

Write into DDRAM the character codes at the addresses shown as the left column of Table 3 to show the
character patterns stored in CGRAM.

See Table 4 for the relationship between CGRAM addresses and data and display patterns. Areas that
are not used for display can be used as general data RAM.

ICON RAM

In the ICON RAM, the user can rewrite icon pattern by program.

There are totally 80 dots for icon can be written.

See Table 5 for the relationship between ICON RAM address and data and the display patterns.

Timing Generation Circuit

The timing generation circuit generates timing signals for the operation of internal circuits such as
DDRAM, CGROM and CGRAM. RAM read timing for display and internal operation timing by MPU
access are generated separately to avoid interfering with each other. Therefore, when writing data to
DDRAM, for example, there will be no undesirable interference, such as flickering, in areas other than
the display area.(In 12C interface the reading function is invalid.)

LCD Driver Circuit

LCD Diriver circuit has 17 common and 80 segment signals for LCD driving. Data from
CGRAM/CGROMY/ICON is transferred to 80 bit segment latch serially, and then it is stored to 80 bit shift
latch. When each common is selected by 17 bit common register, segment data also output through
segment driver from 80 bit segment latch.

Cursor/Blink Control Circuit
It can generate the cursor or blink in the cursor/blink control circuit. The cursor or the blink appears in the
digit at the display data RAM address set in the address counter.






Character Code CGRAM Character Patterns
(DDRAM Data) Address (CGRAM Data)
b7 | b6 | b5 | b4 | b3 | b2 b1 |bofbs|bd (b3 (b2 (b1 [bo |67 (b6 | b5 [bd | b3 b2 | b1 B0
ojlolo olo]fo 111 ]1]1]1
o|lo|o oo olol2|ofo
oplolo ol1]o0 olofl1folo
o|lo|o - 0|11 olola|ofo
0|ojo)0 ololo] || ® T Tolo olof1]o]o
oplolo 1101 olofl1folo
o|lo|o 111]0 olola|ofo
o|lo|o 1111 ololofofo
ool olo]o 11110
ool oo 1|o|o]old
ololt opl1]o0 1lololold
0101 . o111 1 111 |1]1]|0
ejoo)o olo 1% (%" To 0 "o fa]o 0
0101 11011 11001110
ool 1]11]0 1lo]o]ol4
ool 1]11]1 olojofofo

Table 4. Relationship between CGRAM Addresses, Character Codes (DDRAM) and Character
patterns (CGRAM Data)

Notes:

1. Character code bits 0 to 2 correspond to CGRAM address bits 3 to 5 (3 bits: 8 types).

2. CGRAM address bits 0 to 2 designate the character pattern line position. The 8th line is the cursor
position and its display is formed by a logical OR with the cursor. Maintain the 8th line data,
corresponding to the cursor display position, at 0 as the cursor display. If the 8th line data is 1, 1 bit will
light up the 8th line regardless of the cursor presence.

3. Character pattern row positions correspond to CGRAM data bits 0 to 4 (bit 4 being at the left).

4. As shown Table 4, CGRAM character patterns are selected when character code bits 4 to 7 are all 0.
However, since character code bit 3 has no effect, the R display example above can be selected by
either character code 00H or 08H.

5. “1” for CGRAM data corresponds to display selection and “0” to non-selection,“-* Indicates no effect.
6. Different OPR1/2 ITO option can select different CGRAM size.



When SHLS=1, ICON RAM map refer below table

ICON address ICON RAM bits
o7 DG D5 D4 D3 D2 01 0o

0oH - - 51 52 83 54 85
0MH - - 86 87 S8 59 510
02H - - 511 512 $13 514 515
03H - - S16 817 S18 519 520
04H - - 521 522 523 524 525
05H - - 826 827 S28 529 530
0&H - - S31 §32 833 534 535
07TH - - 536 837 538 539 540
0&H - - sS4 S42 S43 S44 545
09H - - S46 S47 S48 5449 S50
0AH - 551 552 553 554 555
0BH - - S56 S57 ShE 59 S50
0CH - - 561 562 563 564 565
0DH - - S66 S&7 S68 S59 570
0EH - - - 571 872 873 574 575
OFH - - - 576 STT S78 574 580

When SHLS=0, ICON RAM map refer below table

ICON RAM bits
ICOM address
o7 D& D5 D4 D3 D2 01 0o

00H - - S80 579 578 ST7T 576
01H - - 875 §74 873 872 571
02H - - ST0 S69 S68 867 566
03H - - 565 564 563 562 561
04H - - S&0 S59 S5E S57 556
05H - - S55 S54 853 $52 551
06H - - S50 5449 S48 547 546
07TH - - S45 S44 S43 542 S41
08H - - 540 539 538 837 536
09H - - S35 S34 S33 §32 531
0AH - 530 529 528 8527 526
0BH - - 525 524 523 522 521
0CH - - s20 S19 S18 817 516
0DH - - 515 514 S13 512 511
0EH - - - 510 59 S8 87 86
OFH - - - S5 54 S3 82 81

When ICON RAM data is filled the corresponding position displayed is described as the following table.

Table 5. ICON RAM map




_Instructions

There are four categories of instructions that:
. Designate ST7032 functions, such as display format, data length, etc.
. Set internal RAM addresses
. Perform data transfer with internal RAM

. Others



_instruction table at “Normal mode”

@ instruction table at “Extension mode”

(when “EXT” option pin connect to VSS, the instruction set follow below table)

Instruction

Instruction Code

Description

Instruction
Execution Time

OS8C= |[OS8SC= |OSC=
RS |RW|DET|DB&|DBS|DE4|DBE3|DEZ|DE1 |DEOD 80KHz|540kHz [To0KHz
Clear clolaolalalals o | 4 [Write "20H" to DDRAM. and set 108 | 0.76 [0.589 ms
Display - - DORAM address to "00H" from AC | ms ms
Set DORAM address to "00H™ from
Returmn slalolaolola I . . & and return cursor to its ongina 1.08 0.76 |0.59 ms
Home B B position if shifted. The contents of ms ms
DORAM ars not changed.
Sets curzor move direction and
Entry Mode ofloflo|lo|o|o]|o up | g [[FPECifies display shift. These 26.3 us [18.5 us |14.3 us
Set loperations are performed during
[data write and read.
. Oi="1:entire dizplay on
gﬁﬂlj?glr D 0 1] 0 1] D 1 o|c | B ||C=1cursaeron 263 us [18.5us (143 us
' B=1:curscr position on
DL interface data is 8/4 bits
FunctionSet| o (o [ o | o oo | w oa| 0 s th‘bemf“.ne = 21 26.3 us |18.5 us |14.3 us
OH: double height font
|5: inafruction table select
Set DDRAM Set DORAM address in address
| ACH|ACS A A3 A ACT|AC b o .
address D 0 ACEH|AC4S 3lacz 1(aco counter 263 us [18.5us (143 us
Read BUS}" W hether during internal cperation or
flag and o | 1 |5F |ace|acs|acs|aca|acz|act [aco|iOt can be known by reading BF. 0 0 ]
[The contents of address counter
address can also be read
: 5 ead.
VWrite data Write data into intemal RAM
1 0O |DF |D5|D5|D4 | D3| D2|D1)|D0 26.3 18.5 14.3
to RAM ? (DDRAM/CGRAM/ICONRAM) us|temusitaus
Read data Read data from internal RAM
7| D 5 | D 3 2| D oo, i 26.3 18.5 14.3
from RAM | " | 7| BT B9 PF | BB B2 BT ] 29 hopRamicGRAMACONRAM) i A A
Note * : this bit is for test command , and must always set fo “0"
Instruction table 0(1S=0)
SIC and RiL:
Cursor or Set cursor moving and dizplay shift
: a0 |00 |00 1 (|SC|RL x|« ! 26.3 us |18.5 us |14.3
Display Shift = * | ¥ llcontrol bit, and the direction, without||” | T us
changing DORAM data.
= & = oot o
Set CGRAM| o | 0 | o | 1 |acs|acs|aca|acz|act|aco|>5t CERAM address in address o6 4 |10 148.5 us |14.3 us
counter
Instruction table 1(15=1)
ES=1:1/4 bias
Internal OSC BS=0:1/5 bias
010 o 5 | F2 T 26.3 18.5 14.3
frequency o T B B e P11 P2 lE2~0- adjust internal 0SC us [TEs s saus
requency for FR frequency.
Set ICON Set ICOM address in address
0D|D]|o AC3|ac2|ACt|AC ] g 5
address 1 ] D 3 ACT 0 counter. 26.3 us [18.5us (14.3 us
Eower/ICON lon: ICOM display ondoff
control/Contr{ o | o | o | 1 | 0 | 1 |ion |2on| o5 | ca [P0 36t Booster circui enloff 26.3 us |18.5 us [14.3 us
C5,C4: Contrast s=t for internal
SEies ollowsr mod
WE e.
Fon: sat follower circuit onfoff
Egrlqlﬁgler oo o1 |10 |Fn|%|"| " Ra02"0: 26.3 us|18.5 us |14.3 us
- select follower amplified ratio.
Contrastset [ o | o | o |1 | 1| 1 |c2|c2|c1|co|conrastsetionintemal follower  i5e 3 s |48.5 us [14.3 us

mode.
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7.Instruction Description

&  Clear Display

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0| 0 o(o0of(0jo0ojo|f0]o0 1

Clear all the display data by writing "20H" (space code) to all DDRAM address, and set DDRAM address
to "00H" into AC (address counter). Return cursor to the original status, namely, bring the cursor to the
left edge on first line of the display. Make entry mode increment (I/D = "1").

& Return Home

RS R'W DB7 DB6 DBS5 DE4 DB3 DB2 DB1 DBO
0| 0 gcjo(o0ojojojo0]1]X

Return Home is cursor return home instruction. Set DDRAM address to "00H" into the address counter.
Return cursor to its original site and return display to its original status, if shifted. Contents of DDRAM do
not change.

&  Entry Mode Set

RS R'W DB7 DB6 DBS5 DB4 DB3 DB2 DB1 DBO
0|0 gjofO0O|jJO|O{(f11T|WD| S

Set the moving direction of cursor and display.

@ 1/D : Increment / decrement of DDRAM address (cursor or blink)

When I/D = "High", cursor/blink moves to right and DDRAM address is increased by 1.
When I/D = "Low", cursor/blink moves to left and DDRAM address is decreased by 1.
* CGRAM operates the same as DDRAM, when read from or write to CGRAM.

@ S: Shift of entire display

When DDRAM read (CGRAM read/write) operation or S = "Low", shift of entire display is not performed.
If

S = "High" and DDRAM write operation, shift of entire display is performed according to I/D value (I/D =
"1": shift left, I/D = "0" : shift right).




5 /D Description

H H 3Shift the display to the lefi

H L Shift the display to the right

& Display ON/OFF

RS RW DBV DB6 DBS DB4 DB3 DB2 DB1 DBO
0] 0 c|jo|(0|JO0|1|[D]|C|B

Control display/cursor/blink ON/OFF 1 bit register.

@ D : Display ON/OFF control bit

When D = "High", entire display is turned on.

When D ="Low", display is turned off, but display data is remained in DDRAM.

@ C : Cursor ON/OFF control bit

When C = "High", cursor is turned on.

When C ="Low", cursor is disappeared in current display, but I/D register remains its data.
@ B : Cursor Blink ON/OFF control bit

When B = "High", cursor blink is on, that performs alternate between all the high data and display
character at the cursor position.

When B = "Low", blink is off.

Alternating
dizplay

Every
64 frames
Cursor-—lNEGININE ] ]

® Cursor or Display Shift

RS RW DBV DBE6 DBS DB4 DB3 DB2 DE1 DBO
00 00| 0|1 |SCIRL| X | X

@ S/IC: Screen/Cursor select bit
When S/C="High", Screen is controlled by R/L bit.
When S/C="Low”", Cursor is controlled by R/L bit.




@ R/L: Right/Left

When R/L="High", set direction to right.

When R/L="Low”, set direction to left.

Without writing or reading of display data, shift right/left cursor position or display. This instruction is used
to correct or search display data. During 2-line mode display, cursor moves to the 2nd line after 40th digit
of 1st line. Note that display shift is performed simultaneously in all the line. When displayed data is
shifted repeatedly, each line shifted individually. When display shift is performed, the contents of address
counter are not changed.

S/C RIL Description AC Value
L L Shift cursor to the left AC=AC-1
L H Shift cursor to the right AC=ACH]
H L Shift display to the left. Cursor follows the display shift  |AC=AC
H H Shift display to the right. Cursor follows the display shift [AC=AC

# Function Set

RS R'W DB7 DB6 DBS5 DE4 DB3 DB2 DB1 DBO
0|0 OO0 1 (DL N[DH|l O |IS

@ DL : Interface data length control bit

When DL = "High", it means 8-bit bus mode with MPU.

When DL = "Low", it means 4-bit bus mode with MPU. So to speak, DL is a signal to select 8-bit or 4-bit
bus mode.

When in 4-bit bus mode, it needs to transfer 4-bit data by two times.

@ N : Display line number control bit

When N = "High", 2-line display mode is set.

When N = "Low", it means 1-line display mode.

@ DH : Double height font type control bit

When DH =" High " and N= “Low”, display font is selected to double height mode(5x16 dot),RAM
address can only use O0OH~27H.

When DH= “High” and N= “High”, it is forbidden.

When DH =" Low ", display font is normal (5x8 dot).

EXT option pin connect to high |EXT option pin connect to low

N DH Display Lines | Character Font | Display Lines | Character Font
L L 1 5x8 1 b8

L H 1 Ex8 1 5x16

H L 2 5xfl 2 5x8

H H 2 Ex8 Forbidden




===I:E |

1 line mode with double height font (DH=1/N=0)

@ IS : normal/extension instruction select
When IS=" High”, extension instruction be selected (refer extension instruction table)
When IS=" Low”, normal instruction be selected (refer normal instruction table)

& Set CGRAM Address

RS R/W DB7 DB6 DB: DB4 DB3 DB2 DE1 DBO
0| 0 0 | 1 |AC5|AC4|AC3|ACZ|ACT|ACD

Set CGRAM address to AC.
This instruction makes CGRAM data available from MPU.
& Set DDRAM Address

RS R/W DB7 DB6 DBS DB4 DB3 DB2 DB1 DBO
0| 0 1 |AC6|ACS5|AC4|AC3|AC2Z|ACT|ACD

Set DDRAM address to AC.

This instruction makes DDRAM data available from MPU.

When 1-line display mode (N = 0), DDRAM address is from "00H" to "4FH".

In 2-line display mode (N = 1), DDRAM address in the 1st line is from "00H" to "27H", and
DDRAM address in the 2nd line is from "40H" to "67H".

# Read Busy Flag and Address

RS R/W  DB7 DB6 DBS DB4 DB3 DB2 DB1 DBO
0 1 BF |ACG|ACS5|AC4|AC3|AC2 ACT|ACD




When BF = “High”, indicates that the internal operation is being processed. So during this time the next
instruction cannot be accepted.

The address Counter (AC) stores DDRAM/CGRAM addresses, transferred from IR.

After writing into (reading from) DDRAM/CGRAM, AC is automatically increased (decreased) by 1.
¢ Write Data to CGRAM,DDRAM or ICON RAM

RS R/W DBV DB6 DBS DB4 DB3 DB2 DB1 DBO
1 0 D7 |D6 | D5 | D4 | D3 | D2 | D1 | DO

Write binary 8-bit data to CGRAM, DDRAM or ICON RAM

The selection of RAM from DDRAM, CGRAM or ICON RAM, is set by the previous address set
instruction

: DDRAM address set, CGRAM address set, ICON RAM address set. RAM set instruction can also
determine the AC direction to RAM.

After write operation, the address is automatically increased/decreased by 1, according to the entry
mode.

& Read Data from CGRAM,DDRAM or ICON RAM

RS R'W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
1 1 D7 (D6 (D5 (D4 | D3 | D2 | D1 | DO

Read binary 8-bit data from DDRAM/CGRAM/ICON RAM

The selection of RAM is set by the previous address set instruction. If address set instruction of RAM is
not performed before this instruction, the data that read first is invalid, because the direction of AC is not
determined. If you read RAM data several times without RAM address set instruction before read

operation, you can get correct RAM data from the second, but the first data would be incorrect, because
there is no time margin to transfer RAM data.

» Read data must be “set address” before this instruction.

& Bias selection/Internal OSC frequency adjust

RS RW DBY DB6 DBS DB4 DB3 DB2 DB1 DBO
0 0 0|0 1] 1 |BS|F2|F1|FO

@ BS: bias selection

When BS="High”, the bias will be 1/4

When BS="Low", the bias will be 1/5

BS will be invalid when external bias resistors are used (OPF1=1, OPF2=1)
@ F2,F1,FO : Internal OSC frequency adjust

When CLS connect to high, that instruction can adjust OSC and Frame frequency.




. Frame frequency { Hz ) 400
Intermal freguency adjust (2 line mode) o
F2 F1 FO VDD=30V | VvDD=50V . yd
300
0 D 0 122 120 5 250 i
0 0 1 131 133 = . e
2 i ]
0 ] 0 144 149 = _‘;; e
= ]
0 1 1 161 167 = ”
]
1 [ 0 183 192 -
50
1 D 1 221 227 ) L
1 1 0 274 277 ’
0 1 2 3 4 6 T
T A -
1 1 1 34 347 [nstruction Step

®& Set|ICON RAM address
RS R/W DBY DBE DBS DE4 DB3 DB2 DB1 DBO
0 0 0 1 0 0 [AC3|ACZ|ACT|ACD

Set ICON RAM address to AC.

This instruction makes ICON data available from MPU.
When IS=1 at Extension mode,

The ICON RAM address is from "00H" to "OFH".

® Power/ICON controliContrast set(high byte)

ES RW DB7Y DB6 DBES DB4 DB3 DBEZ DB1 DBO
0 0 0 1 0 T | lon [Bon| C5 | C4

@ lon: set ICON display on/off

When lon = "High", ICON display on.

When lon = "Low", ICON display off.

@ Bon: switch booster circuit

Bon can only be set when internal follower is used (OPF1=0, OPF2=0).

When Bon = "High", booster circuit is turn on.

When Bon = "Low", booster circuit is turn off.

@ C5,C4 : Contrast set(high byte)

C5,C4,C3,C2,C1,C0 can only be set when internal follower is used (OPF1=0,0PF2=0).They can more
precisely adjust the input reference voltage of VO generator. The details please refer to the supply
voltage for LCD driver.

&  Follower control

RS R/W DB7 DB6 DBS5 DB4 DBE3 DB2 DB1 DBO
Rab |Rab|Rab
010 0] 1 1 0 |Fon 7 | 1 0




@ Fon: switch follower circuit

Fon can only be set when internal follower is used (OPF1=0,0PF2=0).
When Fon = "High", internal follower circuit is turn on.

When Fon = "Low", internal follower circuit is turn off.

@ Rab2,Rab1,Rab0 : VO generator amplified ratio
Rab2,Rab1,Rab0 can only be set when internal follower is used (OPF1=0,0PF2=0).They can adjust the
amplified ratio of VO generator. The details please refer to the supply voltage for LCD driver.

& (Contrast set{low byte)

RS R'W DBV DB DBS DBE4 DB3 DB2 DB1 DBO
010 0|1 1 1 | CG3|C2|C1|CO

@ C3,C2,C1,C0O:Contrast set(low byte)
C5,C4,C3,C2,C1,C0 can only be set when internal follower is used (OPF1=0,0PF2=0).They can more

precisely adjust the input reference voltage of VO generator. The details please refer to the supply
voltage for LCD driver.



8. Optical Characteristics

ltem Symbol Condition | Min Typ Max Unit
(V)e CR=2 30 — 60 deg
View Angle
(He CR=2 -45 — 45 deg
Contrast Ratio CR — — 5 — —
T rise — — 250 400 ms
Response Time
T fall — — 100 250 ms

Definition of Operation Voltage, Vop.

Intensity Selected Wave

CrMax | ----------

100%|- -

Cr=Lon/ Loff

Vop

[positive type]
Conditions:
Operating Voltage : Vop
Frame Frequency: 64 HZ

Driving Voltage(V)

Definition of Response Time, Tr and Tf.

Non-selected . Non-selected
Conition Selected Conition . Conition
Intensity | |
iR
i
100% | |
I
I
l I
1‘47 Tr ~>‘: i« Tf »3
[positive type]

Viewing Angle(® > ¢): 0°> 0°
Driving Waveform: 1/N duty, 1/a bias

Definition of viewing angle (CR=2)

6b

PR,
QL-+<—__\£i/9r




9. Absolute Maximum Ratings

Item Symbol Min Typ Max Unit
Operating Temperature Top -20 — +70 C
Storage Temperature Tst -30 — +80 T
Supply voltage for Logic Vb -0.3 — 6.0 Vv
LCD Driver Voltage Vicp 7.0- Vss -0.3+ Vss| V
10. Electrical Characteristics
Item Symbol Condition | Min | Typ Max Unit
Supply Voltage For >
Logic Vpb-Vss — 3 3.3 (bon=1 \%
max=3.5V)
Ta=-20C — — — \V;
Supply Voltage For LCD Viep Ta=25C — 4.5 - Vv
Ta=70C — - — \4
Input High Volt. VH - 0.7 Vop| — Vop V
Input Low Volt. ViL — — — 0.2 Vpp \%
Output High Volt. Vou — 0.8 Vpp| — Vbb Vv
Output Low Volt. VoL — - - 0.2Vpp \%
Supply Current(No
include LED Backlight) oo B ~ | o1 A




11. Backlight Information

Specification

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

Supply Current |ILED 28.8 32 50 |MA V=3.5V
Supply Voltage |V 34 | 35 | 36

Reverse Voltage |VR — — 5 |V —
Luminous

Intensity \Y 422 4 | 528.0 — |CD/M? |ILED=32mA
(Without LCD)

LED Life Time |— — 50000 |— Hr. ILED=32mMA
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
TK




12. Reliability

Content of Reliability Test (wide temperature, -20c~707C)

Environmental Test

Test Item Content of Test Condition |Note
) Endurance test applying the high storage temperature for a long|80°C
High Temperature storage . 2
time. 200hrs
Endurance test applying the high storage temperature for a long|-30°C
Low Temperature storage ) 1,2
time. 200hrs
) . Endurance test applying the electric stress (Voltage & Current)|70°C
High Temperature Operation . -
and the thermal stress to the element for a long time. 200hrs
) Endurance test applying the electric stress under low|(-20°C
Low Temperature Operation ) 1
temperature for a long time. 200hrs
) The module should be allowed to stand at 60°C,90%RH max
High Temperature/ » ) . 60°C,90%RH
o ) For 96hrs under no-load condition excluding the polarizer, 1,2
Humidity Operation o o 96hrs
Then taking it out and drying it at normal temperature.
The sample should be allowed stand the following 10 cycles of
operation
-20°C 25C 70C
< -20°CI70°C
Thermal shock resistance . -
10 cycles
30min  5min 30min
1 cycle
fixed
amplitude:
15mm
Vibration.
Frequency:
- Endurance test applying the vibration during transportation and{10~55Hz.
Vibration test _ 3
using. One cycle 60

seconds to 3
directions of
X,Y,Z for
Each 15

minutes

Static electricity test

Endurance test applying the electric stress to the terminal.

VS=800V,RS=
1.5kQ
CS=100pF

1time

Notel: No dew condensation to be observed.

Note2: The function test shall be conducted after 4 hours storage at the normal 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.




13. Inspection specification

NO ltem Criterion AQL
1.1 Missing vertical, horizontal segment, segment contrast
defect.
1.2 Missing character, dot or icon.
Electrical 1.3 Display malfunction.
01 Testin 1.4 No function or no display. 0.65
9 1.5Current consumption exceeds product specifications.
1.6 LCD viewing angle defect.
1.7 Mixed product types.
1.8 Contrast defect.
2.1 White and black spots on display =0.25mm, no more
Black or .
white spots than three white or black spots present. . .
02 on LCD 2.2 Densely spaced: No more than two spots or lines within | 2.5
(display only) |~ 3Mm
3.1 Round type : As following drawing
P=(x+y)/2
2.5
LCD black
spots, white
spots,
03 contaminatio
n 3.2 Line type : (As following drawing)
(non-display) Length Width Acceptable Q
i - TY
~.S A W=0.02 Accept no
g e dense 2.5
L=3.0 | 0.02<W=0.03 5
L=2.5|0.03<W=0.05
0.05<W As round type
If bubbles are visible, Size ® Acceptable Q
judge using black spot TY
. specifications, not ®=0.20 Accept no
Polarizer | easy to find, must dense
04 : ; 2.5
bubbles check in specify 0.20<d=0.50 3
direction. 0.50<®=1.00 2
1.00<® 0
Total Q TY 3




NO Iltem Criterion AQL
05 | Scratches | Follow NO.3 LCD black spots, white spots, contamination
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
06 Chipped Z=1/2t Not over viewing x=1/8a
glass area 25
1/2t<z=2t Not exceed 1/3k Xx=1/8a

OIf 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 x=1/8a
area
1/2t<z=2t Not exceed 1/3k x=1/8a

Olf there are 2 or more chips, x is the total length of each chip.




NO | Item Criterion AQL
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 el I
z
y: Chip width x: Chip length z: Chip thickness
y=0.5mm Xx=1/8a 0O <z=t
6.2.2 Non-conductive portion:
06 Glass o5
crack

y: Chip width x: Chip length z: Chip
thickness
y=1L Xx=1/8a 0 <z=t

OIf the chipped area touches the ITO terminal, over 2/3 of the
ITO must remain and be inspected according to electrode
terminal specifications.
OIf 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
y=1/3L X=a




NO ltem Criterion AQL
07 Cé?;:gsed The LCD with extensive crack is not acceptable. 2.5
8.1 lllumination source flickers when lit. 0.65
08 Backlight 8.2 Spots or scratched that appear when lit must be judged. | 2.5
elements Using LCD spot, lines and contamination standards.
8.3 Backlight doesn't light or color wrong. 0.65
09 B 9.1 Bezel may not have rust, be deformed or have 2.5
ezel fi . . L
ingerprints, stains or other contamination. 0.65
9.2 Bezel must comply with job specifications.
10.1 COB seal may not have pinholes larger than 0.2mmor |5 g
contamination.
10.2 COB seal surface may not have pinholes through to the | 5 5
IC.
10.3 The height of the COB should not exceed the height 0.6
indicated in the assembly diagram. 25
10.4 There may not be more than 2mm of sealant outside
the seal area on the PCB. And there should be no more
than three places. 25
10.5 No oxidation or contamination PCB terminals. 0.65
10 PCB - cOB | 10.6 Parts on PCB must be the same as on the production
characteristic chart. There should be no wrong parts,
missing parts or excess parts. 0.65
10.7 The jumper on the PCB should conform to the product
characteristic chart. 25
10.8 If solder gets on bezel tab pads, LED pad, zebra pad or
screw hold pad, make sure it is smoothed down. 25
10.9 The Scraping testing standard for Copper Coating of
PCB
X * Y<=2mm?
2.5
2.5
2.5
11.1 No un-melted solder paste may be present on the PCB. 0.65
11.2 No cold solder joints, missing solder connections,
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

12.1 No oxidation, contamination, curves or, bends on 25
interface Pin (OLB) of TCP.

12.2 No cracks on interface pin (OLB) of TCP. 0.65

12.3 No contamination, solder residue or solder balls on 25
product. 2'5

12.4 The IC on the TCP may not be damaged, circuits. 2'5

12.5 The uppermost edge of the protective strip on the
interface pin must be present or look as if it causes the
General interface pin to sever. 2.5
appearance |12.6 The residual rosin or tin oil of soldering (component or
chip component) is not burned into brown or black color. |2.5

12

12.7 Sealant on top of the ITO circuit has not hardened. 0.65
12.8 Pin type must match type in specification sheet. 0.65
12.9 LCD pin loose or missing pins. 0.65
12.10 Product packaging must the same as specified on

packaging specification sheet. 0.65

12.11 Product dimension and structure must conform to
product specification sheet.

14. 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.
. Don’t disassemble the LCM.
. Don't operate it above the absolute maximum rating.
. Don’t drop, bend or twist LCM.
. Soldering: only to the 1/0O terminals.
. Storage: please storage in anti-static electricity container and clean environment.
. Midas have the right to change the passive components
(Resistors,capacitors and other passive components will have different appearance and
color caused by the different supplier.)
9. Midas have the right to change the PCB Rev.

o N O O b W




15. Material List of Components for RoHs

1. Midas hereby declares that all of or part of products, 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 RoHS requirement :
(1) Use the Sn/Ag/Cu soldering surface ; the surface of Pb-free solder is rougher than we used

before.
(2) Heat-resistance temp. :

Reflow : 250°C, 30 seconds Max. ;
Connector soldering wave or hand soldering : 320°C, 10 seconds max.

(3) Temp. curve of reflow, max. Temp. : 235+5C ;
Recommended customer’s soldering temp. of connector : 280°C, 3 seconds.

16. Recommendable storage

1. Place the panel or module in the temperature 25°C+5°C and the humidity below 65% RH
2. Do not place the module near organics solvents or corrosive gases.
3. Do not crush, shake, or jolt the module





