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Quality Certified Environmentally Certified
1SO 9001:2008 1SO 14001:2004
Licence No: TA1062-QC-EC Licence No: TA1062-QC-EC

1. Precautions in use of LCM
1.1 Use Modules

1. When modules switch on or off, after accessing positive supply power with 5+0.5 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

1.2 Module 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

1.3 Soldering
1. Iron head temperature: 280£10°C
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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

2. Mechanical Specifications

Quality Certified
1SO 9001:2008
Licence No: TA1062-QC-EC

Environmentally Certified
1SO 14001:2004
Licence No: TA1062-QC-EC

Item Value Unit
Number of Characters 16X2 Character
Character Format 5X8 Dots -
Character Pitch 2.96(W)X5.4(H) MM
Character Size 2.46(W) X4.7(H) MM
Dot size 0.46(W)X0.5(H) MM
Dot pitch 0.5(W)X0.6(H) MM
Module dimension 59 (W)X26(H) X5.7(T) MM
Active Area 46.86(W)X 10.1(H) MM
Viewing Area 50(W) X 16 (H) MM
Lcd type STN(GRAY),

TRANSFLECTIVE/POSITIVE
Controller ST70321
Duty 1/16 -
Bias 1/5 -
Viewing direction 12 O’clock -
Backlight EDGE, WHITE -
Module No Connector

3. Absolute Maximum Ratings

Item Symbol | Conditions | Min. Max. Unit
Power supply Voltage VDD - -0.3 6.0 \Y
Input voltage Range VIN - -0.3 | VDD+0.3 A%
Operating temperature TOPR - -20 70 T
Storage temperature TSTG - -30 80 T

Static electricity

Be sure that you are grounded when handing LCM
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Notes: 1. Exceeding the absolute maximum ratings may cause permanent damage to

device. Functional operation under these conditions is not implied.

4. Backlight Characteristic

4.1 Electrical / optical specifications

Quality Certified Environmentally Certified
1SO 9001:2008 1SO 14001:2004
Licence No: TA1062-QC-EC Licence No: TA1062-QC-EC

Ta =254
Item Symbol Condition | Min. | Typ.| Max.| Unit
Forward voltage Ve [f=60mAx2, | 29 |32 | 3.6 v
White
LED Iy If=60mAx2, - [ 150] -- |Cd/m2
*Luminous Intensity White
Chromaticity X [f=60mAx2, | 0.26 |0.31| 0.36
Coordinate White
y 0.25 [0.32| 0.37
Reverse Current | VR=5YV, -- - | 0.1 mA
White
Note: * Measured at the bare LED back-light unit.
4.2 LED Maximum Operating Range
Item Symbol White Unit
Power Dissipation N 528 mW
Forward Current I 60x2 mA
Reverse Voltage Vr 5 A%

5.DC Electrical Characteristics (Without LED back-light)
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TQCS|
(TA=-30C to 85(C,VDD=2T7V -
Symbol| Characteristics | Test Condition | Min. | Typ. | Max. Unlt
VDD Operating Voltage 2.7 45 V
Vico LCD Voltage V0-Vss 2.7 7.0 V
VDD=3.0V
lec  |Power Supply Current (Use internal 160 | 230 UA
booster/follower circuit)
Input High Voltage
\ !
/i (Except OSC1) 19 VDD /
Input Low Voltage
LY. _ 3
/ur | (Except 0SCH1) 0.3 08 |V
Input High Voltage 0.7
Vo \ \
Input Low Voltage 02
1l'~HI||_2 4 1I'~"ll
(OSCT) VDD
Cutput High Voltage _ . 0.75
\ = _ \
fo 1™ (DB0 - DBY) ox =-10MA 1 ypp !
Output Low Voltage _
VoL (DBO - DBY) lor=1.0mA 0.8 \V
Cutput High Voltage _ 0.8
\ = \ \
‘oo | (ExceptDBO-DB7)|  lw=OUIMA - ypp bV
Output Low Voltage B 0.2
Vouz | (ExceptDB0-DB7) |  lo-=0-04MA voo |V
Reow | Common Resistance | Viep =4V, |3 =0.05mA 2 20 KO
Reze | Segment Resistance | Vo =4V, |, =0.05mA 2 30 KO
Input Leak
ea ot Vi =0V to VDD 1 -| HA
lzy= | Pull Up MOS Current VDD =3V 20 30 40 uA
fosc | Oscillation frequency| VDD = 3V, 1/17duty 350 | 540 | 1100 | KHz
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(TA=-30C to85(,VDD=45V-55V)

TQCSI

Symbol| Characteristics | Test Condition | Min. | Typ. | Max. | Unit
VDD Operating Yoltage 45 5.9 V
Vieo LCD Voltage V0-Vss 2.7 7.0 v

VDD=5.0V
l.c  |Power Supply Current (Use internal - 240 | 340 UA
booster/follower circuit)
Input High Voltage / /
Vi (Except OSC1) 21 VoD \
Input Low Voltage \
Vi | (Except 0SC1) 0.3 08 |V
Input High Voltage 0.7
Vi (0SC1) VDD vbb v
Input Low Voltage /
Yz (0SC1) ' 10y
Qutput High Voltage o
Vo (DBO - DB7) lop =-1.0mA 3.8 VDD \
Qutput Low Voltage _
\ = _ \
Vot (DBO - DBY) lo, = 1.0mA 0.8 v
Qutput High Voltage 0.8
Vs = _ \ /
fore | (ExceptDBO-DB7) | 'ov=-00IMA - ypp /B0
Qutput Low Voltage _ 02
Vouz | (Except DBO - DBT) lou = 0.04mA : voo |V
Reew  |Common Resistance| Vigp =4V, |3 =0.05mA - 2 20 KO
Rsze | Segment Resistance| Viop =4V, |, =0.05mA - 2 30 KO
e | P LeaKage Vye = 0V to VDD Ry 1| A
lzue  |Pull Up MOS Current VDD =5V 65 95 125 HA
fosc | Oscillation frequency| VDD = 5V, 1/17duty 350 | H40 | 100 | KHz

6.0ptical Characteristics

1/16 duty, 1/5 bias, Vop=4.2V, Ta=25C
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Environmentally Certified
1SO 14001:2004
Licence No: TA1062-QC-EC

Item Symbol Conditions Min. Typ. Max
Driving voltage | Vop=VDD-VO -- 4.2 - IS0 90072008
Viewing angle - C>2.0,=04€| 30 - - Notes 1 & 2
Contrast C T=54 =08 3.0 - - Note 3
Response time(rise) ton T =544 =0 - - 240ms Note 4
Response time(fall) toff T =54 =0 - - 220ms Note 4

Note 1: Definition of angles ~and £

Light (when reflected) z ( =0

Sensor Cmax.
Y (£=180 <
( ) LCD panel C(éltrast
« X AT O 2.0
AN N X(£=90° )
= \
z @
Light (when transmitted ) Y(£=0" )
(=90" ) Note

Note 3: Definition of contrast C

Brightness (reflection) of unselected dot (B2)

C =
Brightness (reflection) of selected dot (B1)
VOP
Brightness (reflection) of 0
selected dot
-VOP
(%) \
\
‘ Brightness
(reflection) of Co
\ B2 unselected dot
\
Brightness \
(reflection) B1 \
\
\

operating voltage (v)

viewing angle ~(®fixed)

: Optimum viewing angle with the

naked eye and viewing angle ~at

Cmax. Above are not always the same

In .1

[

1

L

Note 4: Definition of response time

Jl ]

Note 2: Definition of viewing angles -1 and £2

11

]

Non—selected state

—

Selected state

—

Non-—selected state

ntrast

x 10%

|

tr

panel which is displayed 1 cm?

V orr : Operating voltage

ton : Response time (rise)
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f rruv : Frame frequency
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7.Interface Pin Description

Quality Certified
1SO 9001:2008

NO. Symbol Function

1 RST Reset Signal Input(Active Low)

5 SCL Serial Clock Input

3 SDA Serial Data 1/0

4 VSS Ground

5 VDD Power Supply

6 CAP1+ |For voltage booster circuit(VDD-VSS)
External capacitor about 0.1u~4.7uf

7 CAP1-

3 Vout DC/DC voltage converter. Connect a
capacity between this terminal and VDD
when the built-in booster is used.

Intel 8051 interface( I°C )
1€
COMI to COM16{——>
PL610 P17 [« 2 > SDA, SCL

80

Inte] 8051 Serial ST7032
Vext = Vo VCC (2.7~ 5.5V) Vee (2.7~ 3.5V)
o O O
] !
VOUT VDD 0.luf~luf VIN VDD
VIN T lvour
— lcapip CAP1P
0.47uf~2.20f ——
— lcAPIN CAP1N
8. RELIABILITY
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8.1Reliability

transition time 5 min,

repeated 10times

Test item Test condition Evaluation and assessment
Operation at high 40°C 42 °C 90%RH for No abnormalities in
temperature and 500hours functions® and
humidity appearance™®*
. . No abnormalities in
Operation athigh | g5 0040 oC for 500 hours finctions* and
temperatur unctions™® an
perature
appearance™®*
~204~+60°C Left for 1 No abnormalities in
Heat shock hour at each temperature,

functions* and

appearance™®*

Low temperature

-2042 °C for 500 hours

No abnormalities in
functions* and

appearance™®*

Sweep for 1 min at 10 Hz,

No abnormalities in

a height of 10cm

Vibration 55Hz, 10Hz, amplitude functions* and
1.5mm 2 hrs each in the appearance**
X,Y and Z directions
No abnormalities in
Dropped onto a board from
Drop shock functions* and

appearance™®*

* Dissipation current, contrast and display functions

** Polarizing filter deterioration, other appearance defects

8.2Liquid crystal panel service life
100,000 hours minimum at 25°C4¢10°C

8.3 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

9. Timing Characteristics
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¢ |2C interface

iy
SDA
i LI:I 71 I — e
Chicn | SR
4
SCL / /
T A L
. Hiy; DAT
SDA
I..‘-. =il
{ Ta =-30°C to 85°C )
VDD=2.7 to 4.5V | VDD=4.5 to 5.5V
ltem Signal| Symbol |Condition Halmg EanTN] Units
Min. Max. Min. Max.
SCL clock frequency fecix DC 400 DC 400 |KHz
SCL clock low period SCL tLow — 1.3 1.3 us
SCL clock high period teizn 06 - 0.6 -
Data set-up time 5| tsu-oaT 180 — 100 — ns
Data hold time tyo.paT 0 09 0 0.9 us
SCL,SDA rise time SCL, . 20+0.1C0| 300 |20+0.1¢.) 300 e
SCL,SDA fall time SDA t 20+0.1¢.| 300 [20+0.1¢.] 300
ltiinaepacnwe load represent by each bus o L _ 400 _ 400 of
Setup time for a repeated START L - _ _
condition g lsusTa 06 0.6 us
Start condition hold time tuo.sTa — 06 - 0.6 - us
Setup time for STOP condition tey.sro — 0.6 - 0.6 - us
Bus free time between a Stop and . _ . _
START condition SCL | awe - 3 3 us
10.Display Command
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TGCSL, TGCS)
» instruction table at “Normal mode”
(When "EXT" option pin connect to VDD, the instruction set follow below table)
. Instruction
Instruction Code -
. T Execution Time
Instruction Description 5= Josc= [0scs
RS DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0 no0KHz|540KHz [700KHz
. Write "20H" to DDRAM. and set 1.08 | 0.76 [0.59ms
Clear Display | 0 OO0 00O T o an address to "00H" from AC | ms | ms
Set DDRAM address to "00H" from
AC and return cursor to its original | 1.08 | 0.76 [0.59ms
Return Home | 0 glo(ofo|0]0O]1
* position if shifted. The contents of | Ms | ms
DDRAM are not changed.
Sets cursor move direction and
Entry Mode | o0lolo|o|o|1|m]|g [PEClesdspayshit These —— Joq s clee5us|143 us
Set operations are performed during
rata write and read.
. D=1:entire displav an
Displa :
ONFOF:‘IZ 0 Q10001 |D]|C/|B |C=1cursoron 26.3us|185us|14.3 us
B=1.cursor position on
SIC and RiL:
Cursor or Set cursor moving and display shift
. |l 0 ololo|1|siclRL 28.3 us |18.5us |14.3 us
Display Shift " | * control bit, and the direction, without
changing DDRAM data.
Function Set| 0 | 0| 0|0 | 1 00| N | x| x [« [ MeracedaaisBbE  Hog s ugl185us 143 us
N: number of line is 2/1
Set CGRAM address in address
Set CGRAM| o 0 | 1 |ACH|AC4|AC3|AC2|ACT|ACD munt;r 26.3us|18.5us |14.3 us
Set DDRAM | 1 |acs|acs|acalacalaca|act [aco[>St PORAM address Inaddress e 148 5 us 14,3 us
address counter
Read Busy Whether during internal operation or
not can be known by reading BF.
flag and 0 BF |ACK|ACS|AC4|AC3|AC2|ACT [ACD yreading 0 0 0
addrESS The contents of address counter
can also be read.
Write data Write data into internal RAM
: 26.3us|185us|14.3 us
to RAM 1 07 D6 D5 D4 D3 D21 DT D0 (DDRAM/CGRAM)
Read data Read data from intemal RAM
1 D7 |D6 | D5 | D4 | D3| D2 | D1 | DO 26.3 us [18.5us |14.3 us
from RAM (DDRAM/CGRAM)
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i

instruction table at “Extension mode”

(when "EXT” option pin conneact to Vss, the instruction set follow below table)

Instruction Code

Instruction
Execution Time

mode.

Instruction Description
OSC= |0ScC= |osc=
RS |R/W|DB7|DB6|DB5|DB4|DB3|DE2 |DB1|DBO e [ e e
Clear \Write "20H" to DDRAM. and set 1.08 | 0.76 [0.59ms
. o|lo|o|lo|lolo|lo|lo]|ol]|n
Display DDRAM address to "DOH" from AC | ms ms
Set DDRAM address to "00H" from
Return AC and return cursor to its original 1.08 0.76 |0.59 ms
o|lo|olo|lo|loloflo]| 1]« S
Home position if shifted. The contents of ms ms
DDRAM are not changed.
Sets cursor move direction and
EntryMode | (| o | ol oo |o|ol| 1 |up]|s [sPeciies display shift These 26.3 us |18.5us |14.3 us
Set operations are performed during
data write and read.
Disbla D=1:entire display on
P 0 0 0 0 0 0 1 D c B [[C=1:cursoron 26,3 us |18.5us [14.2 us
ON/OFF ; .
B=1:curser position on
DL: interface data is 8/4 bits
. M: number of line is 2/1
FunctionSet| o |0 | o | o | 1 |oL|N|DH| |18 _ ) 26.3 us [18.5 us |14.3 us
DH: double height font
I1S: instruction table select
Set DDRAM | 1 | | | acs|acs|aca|aca|acz|act|aco|S6t PORAM address in address o 5 14 5 us [14.3 us
address counter
- — .
Read Busy s e cpereien
flag and 0 | 1 | BF |ACB|ACS5|AC4 [AC3|AC2|ACT|ACD y g =t 0 0 0
The contents of address counter
address
can also be read.
Write data \Write data into internal RAM
: 26.3 us [18.5us [14.3 us
to RAM 1|0 |Db7|Ds D5 D4 D3| D201 Do (DDRAMI/CGRAM/ICONRAM)
Read data Read data from internal RAM
1|1 |07|D6|D5|D4 | D3| D2 |D1| D0 26.3 us [18.5 us [14.3 us
from RAM (DDRAM/CGRAM/ICONRAM)
Note * : this bit is for test command , and must always set to “0"
Instruction table 0(1S=0)
S/C and R/L:
Cursor or Set cursor moving and display shift
h lolo|oflo|ol 1 |sc|rL ; 26.3 us |[18.5 us [14.3 us
Display Shift * | * lcontrol bit, and the direction, without
changing DDRAM data.
Set CGRAM address in address
SetCGRAM| o | 0 | 0 | 1 |acs|ac4|ac3|acz|act|aco ounter 26.3 us [18.5 us |14.3 us
Instruction table 1{1S=1)
BS=1-1/4 bias
Internal OSC BS=0:1/5 bias
o|lo|o|lo|ol|1|Bs|F2|F|FoO : 26.3 us |18.5 us |14.3 us
frequency F2~0: adjust internal OSC
frequency for FR frequency.
Set ICON Set ICON address in address
0 0 ) 26.3 us (18.5us [14.3 us
address 0| 1|0 |0 |ac3|acz|act|aco) C 0
Power/ICON e o
control/Contrl o [ o [ o | 1|0 | 1 |lon|Bon|C5 | C4 - - 26.3 us [18.5 us |14.3 us
C5,C4: Contrast set for internal
ast set
follower mode.
Fon: set follower circuit on/off
\\"
Follower 0|0 fo|1]1]0 |Fn|®REIREIRa o 26.3 us |18.5 us [14.3 us
control 2010 - .
select follower amplified ratio.
Contrastset | 0 |0 | o | 1| 1|1 |c3|cz|ct]|gp|Contrastsetiorinternal follower g 5 s 118.5 us [14.3 us

11. Character Pattern
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TQCSI
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12. LCM Dimension
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