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1. Precautions in use of LCM

1.1Use Modules

1. When modules switch on or off, after accessing positive supply power with 510.5 voltage ,then input
signal levels, if signal levels input before supply power becomes stable or switches off, IC circuits off,
modules will be damaged , as a result , modules will be damaged.

2. Dot matrix modules are high path —-number LCDs, they are largely related to the contrast ,view
angle ,driving voltage when displaying , so you should adjust it to get best contrast and view angle, if it
is too high , not only displays are effected, but also let life shorted.

3. When using under regulated working temperature below, the display responsiveness it too slow, when
using under regulated temperature above, whole display surface turns dark, this is not damaged, when
the temperature returns normal, all displays become normal

1.2Module storage

1. Storaging temperature:-30~+80°C

2. Place in dark sites to avoid strong lights

3. Don’t place other thing on their surfaces

4. Packaged in polyer materials (with anti-static electricity layers) and sealed

1.3Soldering

1. Iron head temperature: 280+10°C

2. Soldering time: <3-4S

3. Soldering material: eutectic nature, low melting point
4. Don’t use acid solder

5. Soldering don’t repeat above 3 times
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2. Mechanical Specifications

Item Value Unit
Number of dots 144X32 Dot
Dot size 0.39X0.39 mm
Dot pitch 0.42X0.42 mm
Module dimension 84(W)X44(H)X12.5(T) mm
Viewing Area 65(W)X16(H) mm
Active Area 60.45(W) X 13.41(H) mm
Duty 1/33 -
Bias 1/6 -
Viewing direction 6 O’clock -
Led type STN YELLOW-GREEN i
TRANSFLECTIVE/POSITIVE
Controller ST7920-0A
Backlight YELLOW-GREEN -
Module No Connector
Remark
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3. Backlight Characteristic

3.1 Electrical / optical specifications

Ta =25°C
Item Symbol Condition | Min. | Typ. |Max.| Unit
If=120mA,
Forward voltage Vs Yellow Green | 38 | 42 | 44 | V
If=120mA,
*Luminous Intensity lv Yellow Green | 80 | 120 | - |cd/m?
Peak Emission If=120mA,
Wavelength AP Yellow Green | 967 | 572 | 577 | nm
Spectrum Radiation If=120mA,
Bandwidth Al Yellow Green | = | 20 | — | nm
VR=8V,
Reverse Current Ix | Yellow Green | - - 102 | mA
Note: * Please refer to CIE 1931 Chromaticity diagram.
3.2 LED Maximum Operating Range
Item Symbol Yellow-Green Unit
Power Dissipation Pab 528 mwW
Forward Current I 120 mA
Reverse \Woltage VR 5 \
4. Absolute Maximum Ratings
Item Symbol |Conditions| Min. Max. Unit
Power supply Voltage VDD - -0.3 55 \Y/
Input voltage VIN - -0.3 | VDD+0.3 \%
Operating temperature TOPR - -20 70 °C
Storage temperature TSTG - -30 80 °C
Static electricity Be sure that you are grounded when handing LCM

Notes: 1. Exceeding the absolute maximum ratings may cause permanent damage to the
device. Functional operation under these conditions is not implied.
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5. DC Electrical Characteristics

Syvmbal Characteristics  |Test Condition

Vop Operating Voltage - 43 - 5.5 V

Vi LCD Voltage VO-Vgg 3.0 - 7 \Y
Iec Power Supply Current | fose = 340KHz, Vpp=3V - 045 0.73 mA

Rf=33K{!]
Vg Input High Voltage - 0 Wpp| - Voo Vv
(Except OSCI)
Vi Input Low Voltage - 03 - 0.6 V
(Except OSCI)
Vi Input High Voltage - Vop-1 - Voo V
(OSC1)
Vi Input Low Voltage - - - 1.0 V
(OSC1)
Vom Output High Voltage Iog=-0.1mA 08Vpp - Vm V
(DBO -DBT)
Vou Output Low Voltage [ =0.1mA - - 04 V
(DBO - DBT)
Vom Output High Voltage log=-0.04mA 0.8Vop - Voo V
(Except DBO - DB7)
Voo Output Low Voltage Iop =0.04mA - - 0.1Vpp \Y
(Except DBO - DB7)
lizax | Input Leakage Current V=0V to Vpp -1 - 1 LA
Ieue Pull Up MOS Current Vop =5V 75 80 83 LA
TEL: +886-2-2680-7766 PAGE 7/23 FAX.:+886-2-2668-8378
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1/33 duty, 1/6 bias, Vopr=5.8V, Ta=25°C

Item Symbol | Conditions Min. Typ Max Reference
Viewing angle 0 C>2.0,0=0°C| 30° - Notes 1 & 2
Contrast C 0=5°, J=0° 3.0 - - Note 3
Response time(rise)|  ton 0=5°, &=0° - - 260ms Note 4
Response time(fall) | toff 0=5°, J=0° - - 380ms Note 4

Note 1: Definition of angles 6 and &

Light (when reflected) z (6=0°) Cmax
Sensor N =
0
Y’ (2=180°) % j Contrast
% LCD panel
; C
X’ \ - X(2=90°) 200 S S —
R |
| |
I - \ % | |
01 62
Light (when transmitted ) Y (&=70°) viewing angle 0 (< fixed)
—ono Note : Optimum viewing angle with the
(6=90°) od
naked eye and viewing angle 0 at
Cmax. Above are not always the same
Note 3: Definition of contrast C Note 4: Definition of response time
Brightness (reflection) of unselected dot (B2)
C=
Brightness (reflection) of selected dot (B1)
VOP 1
A1l [l 5
Brightness (reflection) of j U U -
(%) selected dot —VOP
| . Non-selected state | Selected state| Non-—selected state
} Brightness
B2 (reflection) of Contrast 90%
P
Brightness unselected dot x 1 0%
M~
(reflection) Bl
\ ;
\ e T Time
0 Note: Measured with a transmissive LCD
operating voltage (v) panel which is displayed 1 cm?
V orr : Operating voltage f rrm : Frame frequency
ton : Response time (rise) t orr : Response time (fall)
TEL: +886-2-2680-7766 PAGE 8/23 FAX.:+886-2-2668-8378
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7. Interface Pin Description

NO. Symbol Function
1 VSS Ground (0V)
2 VDD Power supply for Logic circuit
3 NC NC
4 RS Data / Instruction select
5 R/W Read / Write select
6 E Enable signal
7-14 DB0-DB7 Data Bus line
15 LED A Power supply for LED
16 LED K Power supply for LED
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8. RELIABILITY
Test item Test condition Evaluation and assessment
Operation at high 40°C+2°C No abnormalities in
H *
temperature and 90%RH for 500hours functions* and
humidity appearance**
. : No abnormalities in
Operation athigh | 5ge¢.1¢ for 500 hours functions* and
temperature
appearance**
- (0]
-20+ ~+70°C Left for 1 No abnormalities in
Heat shock hour at. e.ach .temperaFure, functions* and
transition time 5 min, appearance**
repeated 10times
. No abnormalities in
Low temperature -0+£2°C for 500 hours functions* and
appearance**
o Sweep for 1 min at _10 Hz, No abnormalities in
Vibration 55Hz, 10Hz, ampllltude functions* and
1.5mm 2 hrs each in the appearance**
X,Y and Z directions
Dropped onto a board from No ahimeTnalticsiin
Drop shock ) functions* and
a height of 10cm
appearance**

* Dissipation current, contrast and display functions
** Polarizing filter deterioration, other appearance defects

8.1 Liquid crystal panel service life
100,000 hours minimum at 25°C+10°C

8.2 Definition of panel service life
® Contrast becomes 30% of initial value
® Current consumption becomes three times higher than initial value
® Remarkable alignment deterioration occurs in LCD cell layer
°

Unusual operation occurs in display functions
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9. Timing Characteristics

write data to ST7920
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A
4

3

‘_'1"—__«: » . Tan
R/W ]
LEW - TaH »
E /l L ._//
™ - Tosw Tn
DEO—-DB7 >< Valid data :‘><
- TC .
read data from ST7920
Rs > D
- Tas - Tas
R/W e ™
] «—— LE¥ - -« T2E o
= )/z - /
Tooe IH
CBO-DB7 ;<. Walid data >
- Tc
Symbol Characteristics Test Condition Min. | Typ. Max. Unit
Internal Clock Operation
fose | OSC Frequency | R = 33KQ | 480 | 540 | 600 | KHz
External Clock Operation
few External Frequency = 480 540 600 KHz
Duty Cycle = 45 a0 55 Vo
TrTF Rise/Fall Time = = - 02 s
Write Mode (Writing data from MPU to 5T7920)
Te Enable Cycle Time Pin E 1200 = = ns
Tew Enable Pulse Width FPin E 140 = 5 ns
Tr,Te |Enable Rise/Fall Time Pin E = = 25 ns
Tas Address Setup Time Pins: RS RW E 10 - - ns
T aH Address Hold Time Pins: R5 RW . E 20 = 5 ns
Tosw Data Setup Time Pins: DBO - DB7 40 - - ns
Th Data Hold Time Pins: DBO - DB7Y 20 - - ns
Read Mode (Reading Data from S5T7920 to MFPU)
Te Enable Cycle Time Pin E 1200 = = ns
Tew Enable Pulse Width Pin E 140 - - ns
Tr.Te [Enable Rise/Fall Time Pin E = = 25 ns
Tas Address Setup Time Fins: RS, EW . E 10 = = ns
Tan Address Hold Time Fins: RS EW . E 20 = s ns
Toor Data Delay Time Pins: DBO - DBY = = 100 ns
TH Data Hold Time Pins: DBO - DBY 20 = = ns

TEL: +886-2-2680-7766
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10. Display Command

Instruction set 1: (RE=0: basic instruction)

code o Exec time
Ins Description ]
RS |RW |DB7|DB6|DB3|DB4|DE3|DE2|DE1|DEO (540KHZ)
Fill DDEAM with "20H", and set DDEAM address counter
CLEAR O T O O 4 4 I O O 1.6 ms
{AC ) to "0OH"
Set DDEAM address counter { AC ) to "00H", and put cursor
HOME AT O 4 O O O I 4 T2us
to origin . the content of DDEAM are not changed
ENTRY Set cursor position and display shift when doing write or read
gl|o|lo|Oo|lOf0O|0O]1|ID|S T2us
MODE operation
D=1: display ON
DISPLAY
oloejofo )01 |D|C|B|C=l: cursorON 72 us
ON/OFF
B=1: blink ON
CURSOER . _
Cursor posttion and display shift control | the content of
DISPLAY | 0 | Q0[O |0 |0 |1 |SC|IRL| X | X 72 us
DDEAM aze not changed
CONTROL
DI=1 &-BIT interface
FUNCTION ] DL=0 4-BIT interface
0|00 | 0|1 |DLfX X | X 72 us
SET RE RE=1: extended instruction
RE=0: basic instruction
SET Set CGRAM address to address couater ( AC )
CGRAM | 0 | 0 [0 |1 [AC5AC4|AC3|ACI|ACT|ACO|Make sure that in extended instruction SR=0 {scroll or 72 us
ADDE. RAM address select)
SET
] Set DDEAM address to address connter ( AC )
DDEAM 0101 ACS[ACH|ACI|ACI|ACT|ACD 72 us
ACH ACH is fixed ta 0
ADDE.
READ
BUSY Read busy flag ( BF ) for completion of internal cperation, also
0 | 1 |BF |ACS|ACS[ACH|ACI|ACI|ACT|ACD 0us
FLAG (BF ) Read oot the value of address connter { AC )
& ADDE.
WERITE Write data to internal FAM
1|0 |D7|D6(D5|D4|D3|D2|D1 (D0 72 us
RAN {(DDRAM/CGRAM/GDRAM)
READ RAM Fead data from internal RAM
1|1 |D7|D6|D5|D4|D3|D2|D1 (D0 72 us
{DDRAM/CGRAM/GDEAM)
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Instruction set 2: (RE=1: extended instruction)

code L. Exec. time
Inst. description

ES |[RW |DB7|DB6|DB5|DE4|DE3|DB2|DB1|DBO (S40KHZ)

Enter stand by mode. any other instruction can terminate
STANDBY [ O | © 0 0100 |0 0 0 1 72 us
(Coml..32 halted)

SCROLL or
RAM SE=1: enable vertical scroll position
4] 0 1] 0] 4] 4] 0 1] 1 | SKE T2 us
ADDE.. SE=0: enable CGEAM address(basic instruction)
SELECT

Select 1 cut of 4 line (1n DDRAM) and decide whether to
EEVERSE | 0 0 0 0 0 0 0 1 | Bl | RO [reverse the display by toggling this mstruction T2us
R1.R0 initial value is 00

DIL=1 &-BIT mterface
DIL=0 4-BIT mterface

EXTENDED
1 EE=1: extended instruction set
FUNCTION | © 0 1] 1] 1 |DL| X G 0 T2 us
RE RE={: basic instruction set
SET
G=1 :graphic display OV
G=0 :graphic display OFF
SET
IRAM or
Qo 0 0 1 [ACS|AC4|AC3[AC2|AC][ACD|SR=1: AC5~ACO the address of vertical scroll 72 us
SCROLL
ADDER
Set GDEAM address to address counter [ AC )
SET
First set vertical address and the horizontal address by
GRAPHIC 0] 4] 0 |ACIAC2|ACL|ACD i
0 0 1 consecutive writing T2us
RAM 0 |ACS|ACS|ACI|ACZ|ACL[ACD
Wertical address range ACS5._ACO
ADDE.

Horizontal address range AC3. . ACO

Initial 5ettin§(Regislel' fla g) (RE=0: basic instruction)

code o
Inst. Description

BES |BW |DE7|DE6|DB5(DBE4(DE3|DBE2|\DE1L |DEO

xRy |0 o |oolojo]o| 1 |wb]|s

Cursor move to 1ight DDEAM address counter ( AC ) plus 1

MODE SET 110
DISPLAY 0| a o]0 L 1 D|C|B . .
Dasplay, cursor and blink  ALL OFF
STATUS .

CURSOR | g (o |o|o|o |1 |sclrL|x|x

DISPLAY No cursor or display shift operation
SHIFT XX
0
FUNCTION (o0 o0 1 (DL X RE XX

8 BIT MPU interface | basic instruction set

SET

TEL: +886-2-2680-7766 PAGE 13/23 FAX.:+886-2-2668-8378
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Initial setting(Register flag) (RE=1: extended instruction set)

code L.
Inst. description
ES |RW |DE7|DE6|DBS5|DE4|DB3|DE2|DEL|DEO
SCROLLOR| o | g o |o|o|o|o|o|1|sk
EAM .
Allow IRAMaddress or set CGRAM address
ADDR.
0
SELECT
0 0 0| 0 ] ] ] 1 |Bl1| RO
REVERSE Begin with normal and toggle to reverse
0|0
1
EXTENDED| ¢ (0 |0 |0 | 1 |[DL|X G| o
FUNCTION RE Grapluc display OFF
SET 0

11. Circuit Block Diagram

TEL: +886-2-2680-7766

VDD
: )
Vee VDD
Protl« » RS
Prot2« » R/W .
— o
A, Prot 3 » E A
- »
DO to D7 1« » DO to D7 o
GND Vss
| Vss
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