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Microprocessor / LCD
R Wiring diagram — CPU
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HP A0 Circuitry
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LCD

LCD Pin assignments
Adapted from the Densitron 1.LM2022 L.CD SpecSheet
Pin No. | Symbol | IO Function
1 Vs - Ground (0V)
2 Vop - | Logic Supply Voltage (+5V)
3 Vo - | LC Drive voltage for confrast adjustment
4 RS I | Register Select 0: Command Register
1: Data Register
5 R'W I | Read/Write 0: Data Write (Module < MPU)
1: Data Read (Module - MPU)
6 E 1 | Enable Signal Active High
7 DBO /O | Bidirectional data bus line 0 (LSB)
8 DB1 1O | Brdirectional data bus line 1
9 DB2 1O | Bi-directional data bus line 2
10 DB3 /O | Brdirectional data bus line 3
11 DB4 1O | Bi-directional data bus line 4
12 DB5 /O | Br-directional data bus line 5
13 DB6 1O | Bi-directional data bus line 6
14 DB7 /O | Brdirectional data bus line 7 (MSB)
BL1 Ver - | EL Backlight input voltage (from output of DC-AC inverter)
BL.2 VEL - | EL Backlight mput voltage (from output of DC-AC mverter)
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Command Binary Hex Execution
D7 | D6 | D5 | D4 D3 D2 D1 | DO Time

Clear Display 0 0 0 0 0 0 0 1 01 1.64 ms
Display & Cursor Home 0 0 0 0 0 0 1 X | 020r03 1.64 ms
Character Entry Mode 0 0 0 0 0 1 IID| S 04 to 07 40 us
Display On/Off & Cursor 0 0 0 0 1 D U B | 08toOF 40 us
Display/Cursor Shift 0 0 0 1 DIC RI/L X X 10 to 1F 40 us
Function Set 0 0 1 8/4 21 10/7 X X | 20to 3F 40 us
Set CGRAM Address 0 1 A A A A A A | 10to 7F 40 us
Set Display Address 1 A A A A A A A | 80toFF 40 us

I/D: 1=Increment”, 0=Decrement R/L: 1=Right Shift, O=Left Shift

S: 1=Display Shift On, 0=Display Shift Off 8/4: 1=8-bit Interface*, 0=4-bit Interface

D: 1=Display On, 0=Display Off* 2/1: 1=2 Line Mode, 0=1 Line Mode*

U: 1=Cursor Underline On, 0=Underline Off* | 10/7: 1=5x10 Dot Matrix, 0=5x7 Dot Matrix
B: 1=Cursor Blink On, 0=Cursor Blink Off*
D/C: 1=Display Shift, 0=Cursor Move X=Don't Care *= Initialization Settings

Note: Underlined commands below refer to the LCD Command Control Codes table above.




LCD Interface Notes

SUMMARY OF LCD COMMANDS

| Code

Instruction IRS|R/W DB7 |DB6|DB5|DB4|DB3 [DB2 | DB1[DB0

Description

Clear display 0| 0 0 0 0 0 0 0 0 1

Clears display and returns
cursor to the home position

(address 0).

Cursor home 0 0 0 0 0 0 0 0 1 *

Retumns cursor to home
position (address 0). Also
returns display bemng shifted
to the original position.
DDRAM contents remains
unchanged.

Entry modeset |0 | 0 0 0 0 0 0 1 |ID| S

Sets cursor move direction
(I'D). specifies to shuft the
display (S). These operations
are performed dunng data
read/write.

Display On/Off | | 0 0 0 0 1 D | C B

control

Sets On/Off of all display
(D). cursor On/Off (C) and
blink of cursor position
character (B).

Cursor/display 0 0 0 0 0 1 |S/CIRL| * *
shift -

Sets cursor-move or display-
shift (S/C), shift direction
(R/L). DDRAM contents
remains unchanged.

Function set O] 0 0 0 1 [DL| N F * *

Sets mterface data length
(DL), number of display line

(N) and character font(F).
Sets the CGRAM address.
Set CGRAM -
e 01 0 0 1 CGRAM address CGRAM data is sent or
address received after this setting.
RA Sets the DDRAM address.
> PD. M 010 1 DDRAM address DDRAM data is sent or
address recerved after this setting.

Read busy-flag

Reads Busy-flag (BF)

o . indicating internal operation
and address 0 1 BF DDRAM address is bemng performed and reads
counter address counter contents.
Write to : Writes data to CGRAM or
CGRAM or 1o write data DDRAM.

DDRAM

Read from Reads data from CGRAM or
CGRAM or 1)1 read data DDRAM.

DDRAM

“Schwartz, Eric M. “EEL 4744: Microprocessor Applications.” LCD Commands. 17 Mar. 2002.

<http:/mil.ufl.edu/4744/docs/ledmanual/commands . html =,

Notes: e *=Don't care.
* DDRAM = Display Data RAM. ¢ DL: 0=4-bit interface: 1 = §-bit interface
® CGRAM = Character Generator RAM. ¢ N:0=1line: 1=2 lines
¢ DDRAM address corresponds to cursor e F:0=5x7 dots; 1 = 5x10 dots
position. *  For more info. see link above.

s Address Counter is used for both DDRAM
and CGRAM.
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Display Addresses for 16 Character 2 Line Display in Hexadecimal
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LCD Command / Data Register operation

LCD Initialization
Write $OF mto v
LCD Command Write a Character
(Enable Cursor)
Write Character
l Value mto LCD
Delay 1.5 msec Data Register
| ‘
Write $01 mfo Delay 1.5 msec
LCD Command
(Clear Home) A
h
Delay 1.5 msec

w

NOTE: LCD Command is BaseAddr + 0
LCD Data 1s BaseAddr + 1

LCD akdls 0

:CGRAM OR DDRAM
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