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DEM 16217 FGH-PW Product Specification

1.FUNCTIONS & FEATURES

® MODULE NAME AND TYPE :
MODULE
DEM 16217 FGH-PW

LCD TYPE
FSTN Transflective Positive Mode

Backlight Type
LED, Light guide, white

® Viewing Direction : 6° clock
® Driving Scheme : 1/16 Duty Cycle, 1/5 Bias
® Power Supply Voltage : 5.0 Volt (typ.)
® Backlight Color : LED, White, Lightguide
® Vi (VDD —Vo) 1 4.5 \olt (typ)
® Display contents : 16x2 Characters (5x8 dots, Format : 192 Kinds)
® Internal Memory : CGROM (8,320 bits )
: CGRAM (64 x 8 bits )
: DDRAM (80 x 8 bits for 80 Digits)
® |Interface : Easy Interface with a 4-bit or 8-bit MPU
2. MECHANICAL SPECIFICATIONS
® Modules Size :84.0 x44.0 x 10.5 mm
® Character Pitch :3.55x5.95mm
® Character Size :2.95x5.55mm
® Character Font : 5 x 8 dots
® Dot Size :0.55 x 0.65 mm
® Dot Pitch :0.60 x 0.70 mm
3. BLOCK DIAGRAM
DB0~DB7
£ N | LCD PANEL
R/W > LCD COM1~COM16
2 X 16 Characters
RS » Controller
Vo >
VDD > LSI
VSS »  S6A0070
SEG1~SEG80
LED-(K) —1T——»
LED+(A) — > BACKLIGHT
Version:5 PAGE: 2
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4. EXTERNAL DIMENSIONS

10.50 MAX
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CD;— 61.0020.2
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30,25 117
- 6040 Sjm

DDETAIL SCALE 4 + 1

5. PIN ASSIGNMENT

Symbol Function
VSS  |Ground for LCD Module and Cathode for Backlight
VDD  |Supply terminal of module 2.7V to 5.5V.
VO Power Supply for liquid crystal drive.

Register select
4 RS RS = 0 (Instruction register)

RS =1 (Data register)

Read /Write
5 R/W  |R/W =1 (Read)

R/W =0 (Write)
6 E Enable
7 DBO
8 DB1
9 DB2
10 D3 |Bi-directional data bus, data transfer is performed once, thru DBO to DB7, in the case

of interface data. Length is 8-bits; and twice, thru DB4 to DB7 in the case of interface
11 DB4  |data length is 4-bits. Upper four bits first then lower four bits.
12 DB5
13 DB6
14 DB7
L- LED- (A) |Please also refer to 6.1 PCB drawing and description.
L+ LED+(K) |Please also refer to 6.1 PCB drawing and description.

\ersion:5
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6.1 PCB DRAWING AND DESCRIPTION

-

-

— — —
I N I
J2 U1
J4
(@ m W ®K
o ME| [N
J5 5|: i R2 R4 R1
@ ~cuk I ! ol )
¢ R7EN (o o
® JcmE mE R Ro@ A
R6
I I I
[— [— [—
O P O
AMAAAAAARAARAAAAAR -
DESCRIPTION:
6-1-1.The polarity of the pin L- and the pin L+:
symbol LED Polarity
symbol state 33,35 32, 34 L- Pin L+ Pin
J2,J4 Each solder-bridge Each open Each closed Anode Cathode
J3,J5 Each solder-bridge Each closed Each open Cathode Anode
6-1-2. The metal-bezel is set be on ground when the J1 is closed.
Note: In application the J1 is closed.
6-1-3.The LED resistor should can be bridged when the J6 is closed
Note: In application J6 is open.
6-1-4.The R7 and the R8 are the LED resistor.
Note: In application R7=330hm, R8 is not used.
PAGE: 4
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DEM 16217 FGH-PW Product Specification

6.2 Example application
6-2-1. The LED resistor should be bridged as following.

R8
R7
R6

6-2-2. The L- pin is the anode and the L+ pin is the cathode as following.

DE DEJZ

6-2-3.The L- pin is the cathode and the L+ pin is the anode as following.

[ Ja [ ]
[ | (]

J3
J5

6-2-4. The metal-bezel is on ground as following.

(o]

6.3 The module No. is printed on the PCB.

. = =
®
®
®
‘@
= = =
L DEM1621/
O _ O
AAAARAARAARAAAAAL -
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7. BACKLIGHT & SWITCH (Ta=-20~+70°C)

Item Symbol Standard Value Unit Applicable Terminal
Backlight \oltage V 5.0 \/
Backlight Current I ~ 45 mA LED+/LED-
LED
——P 5=
Kl [ | |
IR <l / g e ‘
= ] 5 It REFLECTIVE AREA /
T (VS R N
I T ‘
D A / e / / /
] \
A | . |
e 74
| |
1‘04to‘15+j«0‘6i0‘m
A K
1) TOLERANCE IS 0. 20
3X1=3 PCS

8. DISPLAY DATA RAM (DDRAM)

1

e

3 4 5 ©6 7/

8

9 10 11 12 13 14 15 16 =——Disploy position

FIRST LINE|OO

01

0e

03

04105] 06

0/

08| 09]0A | 0B|0OC

0D

OE| OF

~—DDRAM Address

SECOND LINEJ40

41

42

43

44] 45| 46

47

48| 49|44 | 4B 4C

4D

4E| 4F

\ersion:5

PAGE: 6



DEM 16217 FGH-PW Product Specification

9. INSTRUCTION DESCRIPTION

Outline

To overcome the speed difference between the internal clock of S6A0070 and the MPU clock, S6A0070 performs
internal operations by storing control information to IR or DR. The internal operation is determined according to the
signal from MPU, composed of read/write and data bus (refer to table 5.)

Instruction can be divided largely into four kinds:

(1) S6AO0070 function set instructions (set display methods, set data length, etc.)

(2) Address set instructions to internal RAM.

(3) Data transfer instructions with internal RAM.

(4) Others.

The address of the internal RAM is automatically increased or decreased by 1.

*NOTE: During internal operation, busy flag (DB7) is read”1”. Busy flag check must be preceded by the next instruction.
When you make an MPU program with checking the busy flag (DB7), it must be necessary 1/2 fosc for executing the
next instruction by falling E signal after the busy flag (DB7) goes to “0”.

Contents
1) Clear display

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl _ DBO
L o [ o [ o [ o] o f o o o o] 1 |

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

2) Return home

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl _ DBO
L o [ o [ o [ o] o f o o o 1 | x |

Return home is the cursor return home instruction.
Set DDRAM address to “00H” in the address counter. Return cursor to its original site and return display to its original
status, if shifted. Contents of DDRAM does not change.

3) Entry mode set

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
|l o | o | o | o | o | o | o | 1 | upb | SH |

Set the moving direction of cursor and display.

I/D: increment/decrement of DDRAM address is increased by 1.

When 1/D="1", cursor/blink moves to right and DDRAM address is increased by 1.

When I/D="0", cursor/blink moves to left and DDRAM address is increased by 1.

CGRAM operates the same as DDRAM, when reading from or writing to CGRAM.

SH: shift of entire display

When DDRAM is in read (CGRAM read/write) operation or SH="0", shift of entire display is not performed.

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

\ersion:5 PAGE: 7



DEM 16217 FGH-PW Product Specification

4) Display ON/OFF control

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl _ DBO
L o [ o [ o [ o [ o] o] 1 [ D] c | B |

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

D: Display ON/OFF control bit

When D="1", entire display is turned on.

When D="0’, display is turned off, but display data remains in DDRAM.

C: cursor or ON/OFF control bit

When C="1", cursor is turned on.

When C="0", cursor disappears in current display, but I/D register retains its data.

B: cursor blink ON/OFF control bit

When B="1", cursor blink is on, which performs alternately between all the “1” data and display characters at the cursor
position. When B="0", blink is off

5) Cursor or display shift

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBL DBO
| o [ o | o | o | o | 1 | sc | RL | X | X |

Without writing or reading the display data, shift right/left cursor position or display.
This instruction is used to correct or search display data. (refer to table 40

During 2-line mode display, cursor moves to the 2" line after the 40" digit of the 1% line.
Note tat display shift is performed simultaneously in all the lines.

When displayed data is shifted repeatedly, each line shifts individually.

When display shift is performed, the contents of the address counter are not changed.

Table 4. shift patterns according to S/C and R/L bits

operation

Shift cursor to the left, AC is decreased by 1

Shift cursor to the right, AC is decreased by 1

Shift all the display to the left, cursor moves according to the display
Shift all the display to the right, cursor moves according to the display

w
Rk loloE
(@)
I—‘OI—‘OE
=

6) Function set

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO0
0 0 0 0 0 DL N F X X

DL.: Interface data length control bit

When DL="1", it means 8-bit bus mode with MPU.

When DL="07, 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 4- bit bus mode, it needs to transfer 4-bit data in two parts.

N: display line number control bit

When N="0", it means 1-line display mode.

When N="1", it means 2-line display mode.

F: display font type control bit

When F="0", 5 x 7 dots format display mode.

When F="1", 5 x 10 dots format display mode.

\ersion:5 PAGE: 8
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7) Set CGRAM address

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl  DBO
| o | o | o | 1 | Acs | Ac4 | Ac3 | AC2 | AC1 | ACO |

Set CGRAM address to AC.
THIS INSTRUCTION MAKES CGRAM data available from MPU.

8) Set DDRAM address

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBL DBO
| o | o | 1 | Ace | AC5 | AC4 | AC3 | AC2 | AC1 | ACO |

Set DDRAM address to AC

This instruction makes DDRAM data available from MPU.

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

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

9) Read busy flab & address

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBL DBO
| o | o | BF | AC6 | AC5 | AC4 | AC3 | AC2 | AC1 | ACO |

This instruction shows whether S6A0070 is in internal operation or not. If the resultant BF is “1”, it means the internal
operation is in progress and your have to wait until BF is low. Then the next instruction can be performed. In this
instruction your can also read the value of the address counter.

10) Write data to RAM

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
| 1 | o | br | b6 | b5 | b4 | D3 | D2 | D1 | DO |

Write binary 8-bit data to DDRAM / CGRAM

The selection of RAM from DDRAM, and CGRAM, is set by the previous address set instruction: DDRAM address set,
and CGRAM 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.

11) Read data to RAM

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO0

| 1 | 12 | br | pe | bps | b4 | D3 | D2 | D1 | DO |
Read binary 8-bit data from DDRAM/CGRAM.
The selection of RAM is set by the previous address set instruction. If the address set instruction of RAM is not
performed before this instruction, the data that is 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. In the case of DDRAM read operation, cursor shift instruction plays the same role as DDRAM address set
instruction; it also transfers RAM data to the output data register.
After read operation the address counter is automatically increased/decreased by 1 according to the entry mode. After
CGRAM read operation, display shift may not be executed correctly.

\ersion:5 PAGE: 9
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In the case of RAM write operation, after this AC is increased/decreased by 1 like read operation. At his time, AC
indicates the next address position, but your can read only the previous data by the read instruction.

Table 5.instruction table

Instruction Code Execution
Instruction RS R |DB | DB | DB | DB | DB | DB | DB | DB Description time (fosc=
wW| 7] 6|54 3 [2]1]0 2SR
Clear Write “20H” to DDRAM and set
: 0 0 0 0 0 0 0 0 0 1 DDRAM address to “00H” from 1.53 ms
Display AC
Return Set DDRAM address to
0 0 0 0 0 0 0 0 1 X “00H"from AC and return cursor 1.53ms
Home ; . AR
to its original position if shifted.
Assign cursor moving direction
Entr)gell/lode 0 0 0 0 0 0 0 1 I/D | SH | and enable the shift of entire 39us
display.
Display Set display (D), cursor(C), and
ON/OFF 0 0 0 0 0 0 1 D C B | blinking of cursor (B) on/off 39us
Control control bit.
Set cursor moving and display
Cursor or shift control bit, and the
Display shift 0 0 0 0 0 1 SIC | RIL | X X direction without changing of 39us
DDRAM data.
Set interface data length
. (DL:4-bit/8-bit), numbers of
display font type (F:0...)
Set .
CGRAM 0 0 0 1 AC | AC | AC | AC | AC | AC | Set CGRAM address in address 39us
5 4 3 2 1 0 counter.
address
Set .
CGRAM 0 0 1 AC | AC | AC | AC | AC | AC | AC | Set DDRAM address in address 39us
6 5 4 3 2 1 0 counter.
address
Whether during internal
Read busy operation or not can be known
flag and 0 1 BF A%C A;_)C AAC A;)C AZC A1C AE)C by reading BF. Ous
address The contents of address counter
can also be read.
Write data Write data into internal RAM
to RAM 1 0 D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO (DDRAM/CGRAM). 43us
Read data to Read data into internal RAM
RAM 1 1 D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO (DDRAM/CGRAM). 43us

NOTE: when you make an MPU program with checking the busy flag (DB7), it must be necessary 1/2 Fosc for
executing  the next instruction by falling E signal after the busy flag (DB7) goes to “0”.

\ersion:5 PAGE: 10



DEM 16217 FGH-PW Product Specification
10. INTERFACE WITH MPU IN BUS MODE

1) Interface with 8-bit MPU
When interfacing data length are 8-bit, transfer is performed all at once through 8-ports, from DBO to DB7.

An example of the timing sequence is shown below.

RS
R/W
AN N N N N
internal Singnal internal Operation
No

DB7 Data Busy Busy Busy Data
. . Busy Flag Busy Flag Busy Flag . .
instruction check check check instruction

Example of 8-bit bus mode timing diagram

2) Interface with 4-bit MPU

When interfacing data length are 4-bit, only 4 ports, from DB4 to DB7, are used as data bus.

At first, higher 4-bit (in case of 8-bit bus mode, the contents of DB4 to DB7) are transferred, and then the lower 4-bit (in
case of 8-bit bus mode, the contents of DBO to DB3) are transferred. So transfer is performed in two parts. Busy flag
outputs”1”after the second transfer are ended.

Example of timing sequence is shown below.

RS
R/W
E /N NS SN\ L
internal Singnal internal Operation
No
DB7 D7 D3 Busy AC3 Busy ACT D7 XD3
instruction Busy Flag check Busy Flag Check instruction

Example of 4-bit bus mode timing diagram
Version:5 PAGE: 11



DEM 16217 FGH-PW Product Specification

11. INITIALIZING BY INSTRUCTION
11-1. 8-bit interface mode

| Power on

v
Wait for more than 30ms Condition : fosc=270khz
after Vpp rises to 4.5V

v 0 1-line mode
Function set N 1 2-line mode
RS | RwW |DB7 |DB6|DB5|DB4 | DB3|DB2|DB1|DB0
0 0 0 0 1 1 N F X X F 0 5 x 7 dots
l 1 5 x 10 dots
Wait for more than 39us
v D display off
Display on/off control 1 display on
RS | RW |DB7|DB6|DB5|DB4 |DB3|DB2 |DB1 | DB0
0 0 0 0 010 1| D|C]|B c 0 cursor off
l 1 cursor on
Wait for more than 39us B 0 blink off
l 1 blink on
Display clear
RS | RwW |DB7 |DB6|DB5|DB4 | DB3|DB2|DB1|DB0
0 0 0 0 0 0 0 0 0 1
v
Wait for more than 1.53ms
l /D 0 decrement mode
1 increment mode
Entry mode set
RS | RW |DB7|DB6|DB5|DB4 |DB3 |DB2 |DB1 | DB0
0 0 0 0 0 |0 0 1 I/D | SH
l SH 0 entl_re Shl-ft off
1 entire shift on

Initialization end
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11-2. 4-bit interface mode

Power on

\4

Wait for more than 30ms

after Vp

p rises to 4.5v

\ 4

Condition : fosc=270khz

Function set
RS | RW |DB7 |DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO N 0 1-line mode
0 0 0 0 1 0 X X X X 1 2-line mode
0 0 0 0 1 0 X X X X F 0 5 x 7 dots
0 0 N F X X X F X X 1 5 x 10 dots
\ 4
Wait for more than 39us
\ 4
Display on/off control D 0 display off
RS | RW |DB7 |DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO 1 Display on
0 0 0 0 0 0 X X X X c 0 cursor off
0 0 1 D C | B X X X X 1 cursor on
B 0 blink off
1 blink on
Wait for more than 39us
A
Display clear
RS | RW |DB7 |DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 0 X X X X
0 0 0 | 1 X X X X
Wait for more than 1.53ms
\4
Entry mode set /D 0 decrement mode
RS | RW |DB7 |DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO 1 increment mode
0 0 0 0 0 0 X X X X SH 0 entire shift off
0 0 0 1 |ID|SH| X | X | X | X 1 entire shift on
Initialization end
\ersion:5 PAGE: 13




DEM 16217 FGH-PW Product Specification

12. MAXIMUM ABSOLUTE POWER RATINGS (Ta=25°C)

Item Symbol Standard value Unit
Power supply voltage(1) Vb -0.3~+7.0 vV
Power supply voltage(2) Vicp Vpp-15.0~Vpp+0.3 \V/
Input voltage VN -0.3~Vpp+0.3 \%
Operating temperature Topr -20~+70 °C
Storage temperature Tstg -30~+80 °C

13. ELECTRICAL CHARACTERISTICS
13-1-1 DC Characteristics (VDD=4.5V~5.5V,Ta=-20~+70°C)

It Svmbol Standard Value Test Unit
e YIBOMING | TYP | MAX Condition
Operating Voltage Vbbb 4.5 5.0 55 | e \/
Ceramic oscillation
oo 0.7 10 fosc=250kHz
Supply Current Resistor oscillation mA
Ibp2 0.4 0.6 external clock operation
fosc=270kHz
Input Voltage(1) Vi -0.3 - 06 | - v
(except OSC1) VA 29 - Y/ L —
Input Voltage(2) Vi -0.2 - 1.0 | e v
(OSCl) Viz | Voo-1.0| - Voo | e
Output Voltage (1) Vou --- ---- 0.4 lo.=1.2uA v
(DBO to DBY) VoH1 2.4 --- ---- loy=-0.205mA
Output V0|tage (2) Vo|_2 ------ --= 0.1VoD lo.=40uUA v
(except DBO to DB7) | v, | 0.9VoD — e lon=-40UA
Vdcom | ----- 1
\oltage Drop cov lo=%20.1 mA \/
Vdsgg | ------ --- 1
Input Leakage Current I -1 1 Vin=0V to Vop uA
Input Low Current In -50 -125 -250 VIN=0V,VDD=5V (pull up) UA
- 0,
Internal Clock fie 190 270 350 Rf = 91k+2% KH3z
(external Rf) (Vop=5V)
fec 150 250 350 kHz
External Clock Duty 45 50 55 %
tr,tr 0.2 us
LCD Driving Voltage | Vicp 4.6 10.0 Vob-Vs (1/5,1/4 Bias) \Y
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(CONTINUED)
(VDD=2.7V~4.5V,Ta=-20~+70°C)

It Svmbol Standard Value Test Unit
e YO MING | TYP | MAX Condition
Operating Voltage Vop 2.7 45 | e \/
Ceramic oscillation
oo 0.3 0.5 fosc=250kHz
Supply Current Resistor oscillation mA
Ibp2 0.17 0.3 external clock operation
fosc=270kHz
Input Voltage(1) Viu 0.3 - 04 | v
(except OSC1) Vini 0.7Vop - Voo | e
Input Voltage(2) Vi - 02Vpp | - y
(OSCI) Vin2 0.7Vop - Voo | e
Output Voltage (1) Vou --- --- 0.4 lo.=0.1mA v
(DBO to DBY) Von1 2.0 lon=-0.1mA
Output Voltage (2) Vo2 | - --- 0.2Vop loL=40UA v
(except DBO to DB7) Vouy 0.8VoD S lon=-40UA
Vdcom | - 1
\oltage Drop com lo=%20.1 mA \/
Vdsgg | - 15
Input Leakage Current I -1 1 Vin=0V to Voo uA
Input Low Current Iin -10 -50 -120 VIN=0V,VDbp=3V/(pull up) uA
- o)
Internal Clock fic 190 250 350 Rf =75k £ 2% KH3z
(external Rf) (Vpp=3V)
fec 125 270 350 kHz
External Clock Duty 45 50 55 %
tr,tr 0.2 us
LCD Driving Voltage Viep 3.0 4.5 10.0 Vbp-Vs (1/5,1/4 Bias) \Y
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13-2-1 AC Characteristics

(Vpop=4.5V~5.5V,Ta=-20~+70°C)

Mode Item Symbol | Min | Typ Max | Unit
E Cycle Time te 500
E Rise/Fall Time trtr 25
E Pulse Width (High, Low) tw 220
Erlgf\é\r/rti;elzl;g?j?: 8.0) R/W and RS Setup Time tsu1 40 ns
R/W and RS Hold Time tha 10
Data Setup Time tou2 60
Data Hold Time tho 10
E Cycle Time tc 500
E Rise/Fall Time tr,tr 25
E Pulse Width (High, Low) tw 220
gfgfsrefgj Il\l/l gﬁz 9.0) R/W and RS Setup Time tsy 40 ns
R/W and RS Hold Time ty 10
Data Out Delay Time to 120
Data Hold Time ton 20
(Vpp=2.7V~4.5V, Ta=-20~+70°C)
Mode Item Symbol| Min | Typ | Max | Unit
E Cycle Time tc 1400
E Rise/Fall Time trtr 25
E Pulse Width (High, Low) tw 400
Efgf\é\r/rti;elzl;g?]?:&o) R/W and RS Setup Time tou 60 ns
R/W and RS Hold Time th1 20
Data Setup Time teuz 140
Data Hold Time tho 10
E Cycle Time tc 1400
E Rise/Fall Time trote 25
E Pulse Width (High, Low) tw 450
gfgfsrefgj Il\l/l gﬁz 9.0) R/W and RS Setup Time tsu 60 ns
R/W and RS Hold Time ty 20
Data Out Delay Time to 360
Data Hold Time ton 5
Version:5 PAGE: 16
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13-2-2 Write mode

7 ViHi N
RS >< Vi1 ><
tsu1 |
RIW Vi 7/ Vi
tw tH1
.
[ ViH1 ViHET
E 4 i Vil Vit
L tsu2 tH2
ViHi\ 1 . N ViH
DB0O~DB7 Vi /L Valid Data IV
tc
13-2-3 Read mode
" ViH1 T
RS ><V||_1 ><
tsu t
'ViH1
RIW ViL1
tw tH
tr
7 ViHL Vinr X
E 7| Vi Vi ¢ SV
tr D {DH
E—
ViH1 . N/ ViHi
DBO~DB7 VIL1>< Valid Data ><VIL1
tc
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14. CHARACTER GENERATOR ROM (S6A0070-00)

Upper(4bit) LLLL LLHL LLHH LHLL LHLH LHHL LHHH HLLL HLLH HLHL HLHH HHLL HHLH HHHL | HHHH
Lowerr(4bit)
CGRAM amm amm ammm -
= L | o | B | B | e gemm | mmm | e
LLLL @ 2= Z(EEEdE “aua 2| mma | "an"a | Euaa”
5
- - 1 1 1] mEm AEEEN =
A "= |E E|E E| mme_ | e =l-=- = i
LLLH @ = B[ EmmmE | omaE | mmmE | i £z 20 | PR | Baaaz | mamaE | Famat
= e | BEEHE | Ees | Esb = = z = 5 :
wn | o | 0| e B | LS e
-l RameC il - mnnUl -manall SSSSE] fases Claaiet 1 el el Pl .
LLHH (4 |mE=E= | Cm | B L TTTm B | Tmee, B P R | TR | e | EeTe
wmml | ] | s | = | B | e | B | B | e - H = | Faes
LHLL (6) | amEa=|m==E= |2 2| E2 |2 2| B . - : Caael 1Bl e
PRl el ===l I EEE et | o] | e | R
LHLH o | E=== | B | EEEEE | R | B = = | Eem== & | B | B
O | mn | moc® | B | Foca® | Fom2™ | 52 P PR | et | e | T | PeeE
== I e— W | = “amus]
=" | m H BT | B | O ammnn | mHann | Cmwn | | e | e
LHHL (7) a"m w | ZEEm | mmmm = u | === = = mmmnn = = mmmmn | = = | L=
e | T | B === - o | 0" a® | mmmmn | mmaad | g | Reee-
mg || mmemz E---. = E | Beaee me_malumnn ] | Flalaee | Eeias
LHHH = - mmm | 2w =B E|E o E mumns | Sl | e e | mmmes =| ==
®) : :_=|==s| mmx|ses = : =_= =" | Zamai | 2" 2a
- Ll - - - - - - - - mEmmm
-- = = = = -- - = L 1] - - - =--= ----- = = =-- -- --
HLLL ® Coael el el e e e R PR | mE | A e "
= | e | e | e | === 5 = | EeHEH | B
HLLH © B PmemE [ E | Pt TR | e EeEem (7R El|EE. " | RaaaE
.| omm PR PR am | | e | R | e | I my [ e
HLHL - - m-mm - m | oo oo | mmmaw m | = - = - m | mmma=
@ |="= ==H | e | B8 =H | Fa= = | B | B H 3
== | Bl = | et | EEEEH | B | e | ek B oE|E. R
HLHH A e BT R R = o | | mEmEe | L | memem | Ca | mmaae
..... i : 2= = wmmle | 22 |E = Cmsm
@ e [ E | R | B | A " E
| g | (e | e | | g [ |
Ee uf | [=E A | | 6F R | B | e - == == C
HHLH (6 |mmeme |z (EEE 2 [2a"a | %a ans Ha | 2| nEa | mmans
| mrrE | e - el Ree-all s el | Sane
ol el s ook | Eae B | memm [ Z2E | mee] | EEEEZ
HHHH ® =" = |E B ELOE|MEC7T R E TR e "o.a" | EEEEE
= m==_] fumnss o ==_l=== = HH
EemEm
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Table 3. Relationship Between character Code (DDRAM) and Character Pattern (CGRAM)

Character Code (DDRAM data ) CGRAM Address CGRAM Data Pattern
D7 D6 D5 D4 D3 D2 D1 DO|A5 A4 A3 A2 Al AO|P7 P6 P5 P4 P3 P2 P1 Po| Mumber
0O 0 00 x 00 0|0 0O O O O Ofx x x Pattern 1
0 0 1
0 1 0
0 1 1
1 0 O
1 0 1
1 1 0
1 1 1
o 0 0 0 x 1 1 141 1 1 O O O|x x X Pattern 8
0 0 1
0 1 0
0 1 1
1 0 O
1 0 1
1 1 0
1 1 1
"x": don't care

15. FRAME FREQUENCY (1/16 duty cycle )

A-type Waveform
TaT 20314 o (150161112131 -« [15]16]|
VDD
V1
COM1
V4
V5
ltem Clock / Frequency
Line selection period 200 clocks
Frame frequency 84.4 Hz

*fosc = 270 kHz (1 clock = 3.7 us )
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16.

17.

LCD MODULES HANDLING PRECAUTIONS

Please remove the protection foil of polarizer before using.

The display panel is made of glass. Do not subject it to a mechanical shock by dropping it from a
high place, etc.

If the display panel is damaged and the liquid crystal substance inside it leaks out, do not get any in
your mouth. If the substance come into contact with your skin or clothes promptly wash it off using
soap and water.

Do not apply excessive force to the display surface or the adjoining areas since this may cause the
color tone to vary.

The polarizer covering the display surface of the LCD module is soft and easily scratched. Handle
this polarize carefully.

To prevent destruction of the elements by static electricity, be careful to maintain an optimum work
environment.

-Be sure to ground the body when handling the LCD module.

-Tools required for assembly, such as soldering irons, must be properly grounded.

-To reduce the amount of static electricity generated, do not conduct assembly and other work under
dry conditions.

-The LCD module is coated with a film to protect the display surface. Exercise care when peeling off
this protective film since static electricity may be generated.

Storage precautions

When storing the LCD modules, avoid exposure to direct sunlight or to the light of fluorescent lamps.
Keep the modules in bags designed to prevent static electricity charging under low temperature /
normal humidity conditions (avoid high temperature / high humidity and low temperatures below
0°C). Whenever possible, the LCD modules should be stored in the same conditions in which they
were shipped from our company.

OTHERS

Liquid crystals solidify at low temperature (below the storage temperature range) leading to defective
orientation of liquid crystal or the generation of air bubbles (black or white). Air bubbles may also be
generated if the module is subjected to a strong shock at a low temperature.

If the LCD modules have been operating for a long time showing the same display patterns may
remain on the screen as ghost images and a slight contrast irregularity may also appear. Abnormal
operating status can be resumed to be normal condition by suspending use for some time. It should be
noted that this phenomena does not adversely affect performance reliability.

To minimize the performance degradation of the LCD modules resulting from caused by static
electricity, etc. exercise care to avoid holding the following sections when handling the modules:

- Exposed area of the printed circuit board

- Terminal electrode sections
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