TICOM Lcp MODULE TLC1602A
PHYSICAL DATA
Item Contents Unit
LCD type STN BLUE
LCD duty 1/16 ---
LCD bias 1/5 ---
Viewing direction 12 o’clock
Module size (WxHxT) 80%x36%x13.0MAX mm
Viewing area (WxH) 65%16 mm
Number of characters 16%2 ---
Character matrix (WxH) 5x8 dots
Character size (WxH) 2.96%x5.16 mm
Dot size (WxH) 0.56x0.61 mm
Dot pitch (WxH) 0.60x0.65 mm
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TICOM 1cD MODULE

TLC1602A
ABSOLUTE MAXIMUM RATINGS(Ta=257)
Parameter Symbol Min Max Unit
Supply voltage for logic VDD -0.3 7.0 V
Supply voltage for LCD VDD-VO -0.3 VDD+0.3 |V
Input voltage VI -0.3 VDD+0.3 |V
Operating temperature TOP -20 70 C
Storage temperature TST -30 80 C
ELECTRICAL CHARACTERISTICS(VDD=+5V % 10%, VSS=0V, Ta=25C)
DC Characteristics
Paramter Symbol | Condition Min Typ | Max Unit
Supply voltage for logic VDD — 4.5 5.0 5.5 V
Supply current for logic IDD --- --- 1.44 3 mA
0tC 4.6 4.9 5.2 \
Operating voltage for LCD VDD-VO 25°C 4.3 4.6 4.9 vV
60°C 4.0 4.3 4.6 \Y
Supply voltage for side light VF -—- - 4.2 4.6 V
Supply current for side light IF VF=4.2V --- 80 160 mA
Input voltage' H 'level VIH -—- 2.2 -—- VDD V
Input voltage'lL' level VIL --- -0.3 --- 0.6 V
AC Characteristics
(Vpp=4.910 5.3V, Ta=-30 o +85°C)
Mode Characteristics Symbol Min Typ Max Unit
E Cycle Time tc 200
E Rise / Fall Time I tF 20
_ E Pulse Width (High, Low) tw 230
Virite Mode RW and RS Setup Time tsu 40 s
(refer to Figure-6) :
R/W and RS Hold Time ty 10
Data Setup Time tsu2 a0
Data Hold Time to 10
E Cycle Time tc 200
E Rise / Fall Time I tF 20
E Pulse Width (High, Low) tw 230
Read Vode R/W and RS Setup Ti t 40
/W an etup Time su ns
(refer to Figure-7) P
R/W and RS Hold Time I 10
Data Output Delay Time tD 120
Data Hold Time tDH 5
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Figure 7. Read Mode Timing Diagram
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TICOM 1cD MODULE TLC1602A

B OPERATING PRINCIPLES & METHODS

4 Control and Display Command

Execution Time
Command RS |R'W | DB, | DE; [ DB; | DBy | DB; | DE, | DB, | DBy | (f,.=250kHz) Remark
DISPLAY L L L L L L L L L H 1.64ms
CLEAR
EETUERN HOME L L L L L L L L H X 1.6dms Cursor move to first digit
ENTRY MCODE L L L L L L L H ID SH 421 « /D : Set cursor move direction
SET H | Increase
ID
L |Decrease
« 5H - Specifies shift of display
H | Display is shifted
SH
L | Display is not
shifted
DISPLAY L L L L L L H D C B 420z  Display
ON/OFF — T
H | Display on
D
L | Display off
« Curzor
H | Cursor on
cCI—
L | Cursoroff
« Blinking
H | Blinking on
B
L | Blinking off
SHIFT L L L L L H SC | RL X X 42z H | Display shift
SC
L | Corsor move
H | Fight shaft
RL
L | Left shift
SET FUNCTION L L L L H DL N F X X 42us H |8 bite mferface
DL
L | 4 bits interface
H | 2 line display
N
L | 1 line chsplay
H [ 3X 10 dot=
F
L | 3X7dots
SET CGERAM L L L H CG RAM address 420 CG RAM Data is sent and
ADDERESS {corresponds to cursor address) recerved after this setting
SET DD RAM L L H DD FAM address 42ps DD RAM Data 15 sent and
ADDEESS received after this setting
READ BUSY L H BF Address Counter used for Ous "
FLAG & both DD & CG RAM address .l
ADDRESS L |Ready
— Read: BF indication internal
operating i3 being performed
— Reads address counter contents
WERITE DATA H L Write Data 46us Write data mnto DD or CG EAM
READ DATA H H Read Data 46015 Read data from DD or CG RAM

X :Don't care
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TICOM 1cD MODULE TLC1602A
INITIALIZING

When the power is tumed on, S6A0069 is initialized automatically by power on reset circuit. During the
initialization, the following instructions are executed, and BF(Busy Flag) is kept "High"(busy state) to the end of
initialization.

(1) Display Clear instruction: Write "20H" to all DDRAM

(2) Set Functions instruction
DL =1 : 8-bit bus mode
N =1 2-line display mode
F =0:5X8 font type
(3) Control Display ON/OFF instruction
D =0 : Display OFF
C =0: Cursor OFF
B =0:Blink OFF

(4) Set Entry Mode instruction
D =1 : Increment by 1
SH =0 : No entire display shift

INITIALIZING BY INSTRUCTION

1) 8-bit Interface Mode (Condition: fosc = 270kHz)

‘ FPower On |
Wait for more than 30ms afier bb rises o 4.5 V.
Wait for more than 40ms after bb rises to 2.7 W.
¢ 0 1-line mode
M
Function Set 1 2-line mode
RS |RW | DBY | DBS | DBS | DB4 | DE2 | DB2 | DB1 | DEBO
0 Display OFF
[a] Q 0] 0 1 1 M F X X F
1 Display OM
4
Wait for more than 34s
¢ o 0 Display OFF
1 Display OMN
Display ON/OFF Control
RS |RW | DBY | DBS | DBS | DB4 | DB32 | DB2 | DB1 | DBO 0 Cursor OFF
C
[a] Q 0] 0 0 (] 1 D C B 1 Cursor ON
y 0 Blink OFF
Wait for more than 38s B
¢ 1 Blink OMN
Display Clear
RS |RMW | DBY | DBS | DBS | DB4 | DB3 | DB2 | DB1 | DBO
0 Q (0] 0 0 (] 0] 0 o] 1
v
WWait for more than 1.58ms
¢ D 0 Decrement mode
Entry Mode Set 1 Increment mode
RS |RMW | DBY | DBS | DBS | DB4 | DB3 | DB2 | DB1 | DBO
0 Entire shift off
0 Q (0] 0 0 (] 0] 1 I’ SH SH
1 Entire shift on
y
‘ Initialization End |
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TICOM 1cD MODULE

TLC1602A

B INTERFACE PIN CONNECTIONS

Pin No. Symbol Level Description
1 VSS oV Ground
2 VDD 5.0V Supply voltage for logic
3 VO -—- Adjust contrast for LCD
4 RS H/L When RS="H’,Data register is sselected
When RS="L’, Instruction register is selected
5 R/W H/L H: Read mode , L: Write mode
6 E H,H—L Chip enable signal
7 DBO H/L Data Bus
8 DB1 H/L
9 DB2 H/L
10 DB3 H/L
11 DB4 H/L
12 DB5 H/L
13 DB6 H/L
14 DB7 H/L
15 BLA ov Back light anode
16 BLK 5.0V Back light cathode
RELIABILITY
¢ Content of Reliability Test
No Test Item Content of Test Test
Condition
1 High temperature | Endurance test applying the high storage 80°C
storage temperature for a long time. 96hrs
2 | Low temperature | Endurance test applying the low storage -30C
storage Temperature for a long time. 96hrs
High temperature | Endurance test applying the electric stress 70C
3 | operation (Voltage & Current)and the thermal stress to 96hrs
the element for a long time.
4 | Low temperature | Endurance test applying the electric stress -20°C
operation Under low temperature for a long time. 96hrs
5 | High temperature/ | Endurance test applying the high temperature and | 50°C,90%RH
Humedity storage | high humidity storage for a long time. 96hrs
High temperature | Endurance test applying the electric stress 40°C,90%RH
/ (Voltage & Current) and temperature/ humidity 96hrs
6 | Humidity stress to the element for a long time.
operation
Temperature Endurance test applying the low and high
cycle Temperature cycle. -20°C/70°C
-10C — 25C—5 60T 10cycles
7 30min 5min 30min
1 cycle
Vibration test Endurance test applying the vibration during 10~500Hz
8 Transportation and using. 100M/S2
120MIN
TLCOM ELECTRONICS CO., LTD 7 0755-29161619
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