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Revision History

1.0 Initial Release Clark
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Features

The Matrix Orbital Parallel displayrgs offers a low cost display solution utilizing an industry standard
communication interface for simple integration into a wide variety of new and existing applications. The
Light Emitting Diode backlight with configurable brightness and voltage ctautrobntrast allows the

MOP Liquid Crystal Display line to offer a professional display solution with low power impact for any
project. The standard alphanumeric font set also allows up to eight custom characters to be saved in
display Random Access Memdor a custom design touch.
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1 Vss Ground 7 DBO *Data bit 0
2 Vop SupplyVoltage for Logic 8 DB1  *Data bit 1
3 Vo Supply Voltage for LCD (Contra 9 DB2 *Data bit 2
4 RS Register Select 10 DB3 *Data bit 3
5 R/W Read/Write 11 DB4 Data bit 4
6 CE Chip Enable 12 DB5 Data bit 5
15 LED(+) Anode of LED Backlight 13 DB6 Data bit 6
16 LED Cathode of LED Backlight 14 DB7 Data bit 7

*Note: Not used in it mode



Instructions

The MORP line is controlled using a standard HD44780 compliant controller. The display is keyabled
pullingthe Chip Enable (CE) giigh, communication to and from the device is controlled using the
Read/Write (R/W) input, and one of two availablbdiBregisters are selected via the Register Select (RS)
line. Using Register Select, either the Instruction RegisteofiRata Register (DRyselectedby

toggling RS low or high respectively.

While executingrom the IR the display will pull the Mos$ignificant Bit of the data bus, DB7, high.

While this Busy Flag (BF) is set, any instructions sent to the unit will be ignored. The status of this flag
and the current position of the Address Counter (AC) caolteined by performing a read operatiomo

the instruction register at any time.

IR write as an internal operation (display clear, etc.)
Read busy flag (DB7) and address counter (DBO to DB
Write data to DDRAM dc€GRAM (DR to DDRAM or CGRA
Read data from DDRAM or CGRAM (DDRAM or CGRAM
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When writingfor the DR one of two locations can be chosen using tii& Ahe value provided to the AC
when executing a set address command differentiates thesditota The AC is automatically
decremented or incremented after a read or a write.

DDRAM provides eighty bytes of display mentorgll displays. Memory outside the bounds of the
display area can be used as general REXARAM addressing begins at th@ feft of the display with a
value of Q addresses then increment from left to right thelown once a row is filled.

00 01 .. 4F 00 01 .. 27 00 01 .. 13
40 41 .. 67 40 41 ... 53

14 15 .. 27

54 55 .. 67

CGRAM provides eightistomcharacters that can be created by writing to CGRAM locatloers
displayed using the first eigl@GROMharacter codes, as seen in the character ROM table below.

Characters are sent to the display by performing a write operation on the DR usicgrtiact character
address within CGR Instructions are issued by writing to the;a complete list is available below.



Clear
Display

Return
Home

Entry Mode
Set

Display
ON/OFF
Control

Cursor or
Display Shift

Function Set

Set CGRAM
Address
Set DDRAM
Address
Read Busy
Flag and
Address

Write Data
to RAM

Read Data
from RAM

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

0 0 0 0 0 0 0 1 I'D SH

S/IC RI/L

DL N F

0 0 0 1 AC5 AC4 AC3 AC2 AC1 AcCO

0 0 1 AC6 AC5 AC4 AC3 AC2 AC1 ACO
0 1 BF AC6 AC5 AC4 AC3 AC2 ACl1 ACO
1 0 D7 D6 D5 D4 D3 D2 D1 DO
1 1 D7 D6 D5 D4 D3 D2 D1 DO

2 NA (nS éa@ibERAMocations set
DDRAM addres§2 dannl é £ D
to its original positionandsS & L k 5
SetDDRAM addres$ 2 & n arétun
cursor to its original position if shifted
The contents of DDRAM are not change
Assign cursor moving direction and
enable the shift of entire displayD DRAM
and CRAM addressaseincremented
and cursor moves right when I/D is set t
amé T GKS 2 LIlJxesdtinS
amé {SGaGAy3a {1 G2
display to shifffecting only DDRAM.
Set display (D), cursor (C), aiohking of
cursor (B) on/off control bitSetting D, C,
2N . G2 amé GAftt
underline cursor, or blinking cursor to
turn on, the opposite is true for reset.
Set cursor moving and displafift
control bit, and the direction, without
changing of DDRAM dat&etting S/L to
amé gAff AKAFG GKS
the opposite will move the cursor
through all screen positionsSetting R/L
i2 amé gAff AKMED
and DDRM are not altered.
Set interface data length, numbers of
dispay line and, display font type.

{SdiGAy3a 5[ @628 (6 ME2 |
40 A0 @ {SiGiGAy3a b
fAYyS RAALI I &3 4foé
Gné AYRAOIGSE I

Set CGRAM address in address count¢

Set DDRAM address in address counte

Read the status of the display controlle
through theBFBit. The contents of
address counter can also be read.

Write datainto internal RAM

(DDRAM/CGRAM), location is determini
by the AC. AC and display shift are
adjusted as specified.

Read data from internal RAM
(DDRAM/CGRAWMIocation is determined
by the AC, set command is recommend

previous to this. Only AC is adjusted.



The character generator ROdfbresup to two hundred fiftysix5x8 dot character pattens from 8bit
character codes.The first eight characters are reserved for custom characters saved in CGRAM.
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CGRAM allows the creation of up to
eight 5x8 character patterns. Eight
bytes are assigned to each character
address, the least significant fibits of
which represent the five pixel columns
Pixels are activated by seat the bit in
GKSANI LI2aAGA2YyY AY

Each character has eight addresses it
CGRAM corresponding to each of its
eight pixel rows.The highest three bits
represent the character address in
DDRAM.The lowest three bits of this
address represent theow positions
beginning with 0 at the top. The last
NEg ogAft 0SS t£23AC
cursor when it is dove.

Finally, each character can be
referenced in DDRAM and written to
the screen using its eight bit address.

Enable cycle time
Enable pulse width (high level)
Enable rise/fall time
Address setip time (RS, R/W to E
Address hold time
Data setup time
Data hold time

Note: * Indicates no effect.

Write

1200

140
25

10
40
10

Read |

1200 ns
140 ns
25 ns

0 ns

10 ns

100 ns

10 ns

Conditions:Ta=2% , VDD=5.0+ 0.5V















