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1) GERENAL SPECIFICATION
The LCD module OD-M643A is used to display 8-digit 14 se

alphanumeric. It has wide viewing angle, wide temperature range

and low power consumption.
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2) FEATURES

® Operating voltage : 4.8V-5.2V ® Four-line serial interface
® A built-in 256KHz RC oscillator ® Internal LCD driving frequency source
® Sclection of 1/3 bias, and selection of 1/4 ® Software configuration feature
duty LCD applications ® Data mode and command mode
® Internal time base frequency sources instruction
® Power down command to reduce power ® Three data accessing modes
consumption ® Provide VLCD pin for adjusting LCD

® A 32X4LCD driver operating voltage
® A built-in 32 X 4 bit display RAM

3) ABSOLUTE MAXIUM RATINGS

Supply Voltage.........cccuenn.e.... -0.3V-5.5V Storage Temperature........... -50C-125C.

Input Voltage ................ Vss-0.3V-Vdd+0.3V Operating Temperature........ -25C-75C
*Note: Stress above those listed under “Absolute Maximum Rattings” may cause permanent
damage to the device. These are stress ratings only. Functional operation of this device at these or
any other conditions above those indicated in the operationa sections of this specification is not
implied and exposure to absolute maximum rating conditions for extended periods may affect
device reliability.
3.1 Interface definition

Pin No. | Symbol Description

Chip selection input with a pull-high resistor.
When the CS is logic high, the data and command read from or written

1 - to the HT1621 are disabled. The serial interface circuit is also reset.

CS But if the CS is at a logic low level and is input to the CS pad, the data

and command transmission between the host controller and the
HT1621 are all enabled.
READ clock input with a pull-high resistor
Data in the RAM of the HT1621 are clocked out on the falling edge of

2 ﬁ the RD signal. The clocked out data will appear on the DATA line. The
host controller can use the next raising edge to latch the clocked out
data.
WRITE clock input with a pull-high resistor

3 \ﬁ Data on the DATA line are latched into the HT1621 on the rising edge
of the WR signal.

4 DATA | Serial data input/output with a pull-high resistor

5 Vss I Negative power supply, GND

6 VLCD LCD power input

7 VDD Positive power supply

8 A Power supply for LED+

9 K Power supply for LED-

PAGE 03



@ ORIENT DISPLAY

4) ELECTRIAL SPECIFICATION

4.1 D.C. Characteristics
Symbol Parameter Test Condition Min. Typ. Max. Unit
VDD Operating Voltage _ 2.4 — 5.2 \%
) No load
IDD Operating Current — 300 600 A
On-chipRC oscillator
IsTB Standby Current Power down mode — 0.3 10 WA
ViL Input Low Voltage DATA, WR, CS, RD 0 — 1.0 V
VIH Input High Voltage DATA, WR, CS, RD 4.0 — 5.0 \Y
loL1 DATA VoL=0.5V 1.3 2.6 — mA
loH1 DATA -0.9 -1.8 — mA
RPH Pull-High Resister DATA, WR, CS, RD 30 60 100 kQ
4.2 A.C. Characteristics
Symbol Parameter Test Condition Min. Typ. Max | Unit
fsys System Clock On-chip RC oscillator — 256 — kHz
fLco LCD Clock On-chip RC oscillator — fsys1/1024 — kHz
tcom LCD Common Period | n: Number of COM — n/fLco —
Serial Data Clock 0
fcLka (WR pin) Duty cycle 50% — — 300 kHz
Serial Data Clock 0
fcLk2 (RD pin) Duty cycle 50% — — 150 kHz
froNE | Tone Frequency On-chip RC oscillator — 2.00r4.0 — kHz
Serial Interface
tes Reset Pulse ¢S T 250 T ns
Pulse Width Serial | Read mode 1.67
tw _ — — HS
Data Write mode 3.34
Rise/Fall Time Serial | — — 120
tref ns
Data
t Setup Time DATAto | — — 120 ns
su Serial Data Clock
th Hold Time DATAto | — — 120 ns
Seria Data Clock
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Figure 3.

Figure 2.

Symbol parameter Test Conditions Min. Typ. Max | Unit
Low to CS High
tn Serial Data Clock - — 100 — ns
CS High to Serial
trec Data Clock Clock - — 100 — ns
Serial Interface
t Reset High — — 250 — | ns
CS Low to Serial
tou Pulse Width — — 100 — ns
e
oo
" oATA o
—%oo 1E GND
] t:u—.‘— th
—————————'t0o
- Fum
LK — D

5) System Architecture
Display memory - RAM
The static display memory (RAM) is organized
into 324 bits and stores the displayed data.
The contents of the RAM are directly mapped to
the contents of the LCD driver. Data in the

COM3 COME  COMiI  COMD
SEG0 o
SEG1 1
SEG2 z
SEG3 3
SEG31 a1
o
ona | oz | Bt |0 | g

RAM Mapping

RAM can be accessed by the READ, WRITE,
and READ-MODIFY-WRITE commands. The
following is a mapping from the RAM to the
LCD pattern:
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System Oscillator

The HT1621 system clock is used to generate

the time base/watch dog timer (WDT) clock fre-
quency,

LCD driving clock, and tone frequency.

The source of the clock may be from an on-chip

RC oscillator (256kHz), a crystal oscillator
(32.768kHz), or an external 256kHz clock by the

S/W setting. The configuration of the system

oscillator is as shown. After the SYS DIS com-mand

is executed, the system clock will stop

Command format

There are two mode commands to configure the
LCM resources and to transfer the LCD dis-play
data. The configuration mode of the LCM

is called command mode, and its command mode
ID is 1 0 0. The command mode consists of a

system configuration command, a system fre-quency

The mode command should be issued before the
data or command is transferred. If successive
commands have been issued, the command
mode ID, namely 1 0 0, can be omitted. While
the system is operating in the non-successive
command or the non-successive address data
mode, the CS pin should be set to “1” and the
previous operation mode will be reset also. Once
the CS pin returns to “0”, a new operation mode

ID should be issued first.

and the LCD bias generator will turn off. That
command is, however, available only for the
on-chip RC oscillator or for the crystal oscilla-tor.
Once the system clock stops, the LCD dis-play
will become blank, and the time base/WDT

lose its function as well.

The LCD OFF command is used to turn the

LCD bias generator off. After the LCD bias
generator switches off by issuing the LCD OFF
command, using the SYS DIS command re-duces

power consumption, serving as a system.

selection command, an LCD configuration

command. The data mode, on the other hand,

includes READ, WRITE, and READ-MODIFY-
WRITE

operations. The following are the data

mode IDs and the command mode ID:

Operation Mode ID
READ Data 110
WRITE Data 101

READ-MODIFY-WRITE Data 101
COMMAND

Command | 100
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Interfacing
Only 4 lines are required to interface with the
LCM. The CS line is used to initialize the
serial interface circuit and to terminate the
communication between the host controller and the
LCM. If the CS pin is set to 1, the data and
command issued between the host controller and
the LCM are first disabled and then initialized.
Before issuing a mode command or mode switch-ing,
a high level pulse is required to initialize the
serial interface of the LCM. The DATA line is
the serial data input/output line. Data to be read

or written or commands to be written have to be

6) TIMING DIAGRAM

WRITE mode fcommand code: 10 1)

= |

passed through the DATA line. The RD line is the
READ clock input. Data in the RAM are clocked
out on the falling edge of the RD signal, and the
clocked out data will then appear on the DATA
line. It is recommended that the host controller
read in correct data during the interval between
the rising edge and he next falling edge of the
RD signal. The WR line is the WRITE clock input.
The data, address, and command on the DATA
line are all clocked into the LCM on the rising
edge of the WR signal.

wr BB ULLS LA LA LR

oara 1|of 1]rs ad a5 azar adoo o1 oz o] 1] o [ Jas a4 a3 az a1 adoo 01 e o)
Memaory Address 1{MAT) DatalBlai) Memory Address 2IMAZ) Datal Mag)

Command mods [command coda : 1 00)

0 Jcs o7 o6 caca cacz o1 coQdOdcs o7 o csce ccz et oo
Command 1 Comimarnd. Cormmand i Command

ar
Data Mode

A TA Lo

Mode (data & command mode)

= | I [
marn UK 00 XD TR XD/ /X

Camimiand Camimand Comimand
W, Address & [kata G Addresa & Data O Adoress & [rata
Data Modes Craka Mode Data Mods

= i 7 N i i 7 ol I i 7k i

Mote: It is suggested that the host controller shoiild read in the data from the DATA line between
the raising edge of the BT} line and the falling edge of the next ED line.



READ-MODIFY-WRITE mode (command code © 10 1)

= | N

we UL B BLLEULAAE ]

A5 LFLFLELE ndhdidi ¥

DATA 1 Lo ] 1 JAs At A3 Az a1 adooDi og F;a||:~:| D1 02 nm 1 |as ma a5 4z a1 sojoo o1 oz [::z]
MmOy BOCIass 1IMAT) DAL MAT)  DEACMAT) ATy BOCrass 2 MAZ] LA MAZ)

READ-MODIFY-WRITE modelsuccesshe address accessing)

= |

B P Y E P YL E P LY LY O PP YE Y P YR P YE Y YF S P Y
w5 1F1F151F IfIfifly LfFLFLF
— 1 o] 1 a5 ad a5 a2 a1 sgooo o odeo 01 2 oeoo 01 oe oajoo o1 0e DEoo D1 0z caloo

Mamory BOWeGHNA)  DAIAIMA) | DalmelMA]  DalaiMi+1] DaalMas1)  Dalaaez)

7) Command Summary

Name Command Code D/C Function
READ a5 a4 a3 a2 al a0 do d1 d2 d3 D Read data in the RAM
101
WRITE a5 a4 a3 a2 al a0 do d1 d2 d3 D Write data t the RAM
READ 101
MODIFY a5 a4 a3a2ala0dodld2 D READ and WRITE t the RAM
WRITE d3
SYS DIS 10000000000X C Turn off both system oscillator

SYSEN 10000000000X
LCD OFF 10000000010X
LCD ON 10000000011X

TIME
TIME

CLRTIMER 100000011XXX

RC 25
BIAS
TOPT

TNORMAL 10011100011X

And LCD bias generator
Turn on system oscillator
Turn off LCD bias generator
Turn on LCD bias generator
RDIS 10000000100X Disable time base output
REN 10000000110X Enable time base output
6K 100000110XXX
1/3 1000010abX1X

10011100011X

ab=10:4 commons option

Test mode

o009 000000

Normal mode

PAGE

Power On
ResetDefault

Clear the contents of time base generator

System clock source, on-chip RC oscillator
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Note:
X : Dont care

a5~a0 : RAM addresses

d3~d0 : RAM data

D/C : Data/command mode

All the bold forms, namely 1 1 0,1 0 1, and 1 0 0, are mode commands. Of these, 1 0 0
indicates the command mode ID. If successive commands have been issued, the command
mode ID except the first command will be omitted. It is suggested that the host controller
should initialize the LCM after power on reset, for power on reset may fail, which in turn

leads to the malfunctioning of the LCM.
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