Standard LCD Module BG-MC1602DLS-01
H PHYSICAL DATA
Ttem Contents Unit
LCD type STN Grey ---
LCD duty 1/16 ---
LCD bias 1/5 ---
Viewing direction 6 o’clock
Module size (WxHxT) 80 % 36 x 14MAX (3.15" x 1.42" x 0.55"MAX) mm
Viewing area (WxH) 64.5 x 13.8 (2.54" x 0.54") mm
Number of characters (charactersxlines) | 16 x 2 ===
Character matrix (WxH) 5% 8 dots
Character size (WxH) 2.95 x 4.35(0.116” x 0.171") mm
Dot size (WxH) 0.55 x 0.50 (0.022" x 0.020") mm
Dot pitch (WxH) 0.60 x 0.55 (0.024” x 0.022") mm
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H ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Parameter Symbol Min Max Unit
Supply voltage for logic VDD -0.3 7.0 Vi
Supply voltage for LCD VDD - VO -0.3 VDD+0.3 \i
Input voltage VI -0.3 VDD+0.3 \i
Operating temperature TOP 0 50 °C
Storage temperature TST -10 60 °C

B ELECTRICAL CHARACTERISTICS (vDD = +5V+10% , VSS=0V, Ta=25°C)

U DC Characteristics

Parameter Symbel Condition Min Typ Max Unit
Supply voltage for logic VDD — 4.5 5.0 55 v
Supply current for logic 1IDD o 1.38 3 mA
0°C 4.5 4.8 5.1 V
Operating voltage for LCD VDD - VO 25°C 4.3 4.6 4.9 \%
50°C 4.2 4.5 4.8 V
Supply voltage for back light VF — 4.2 4.6 \
Supply current for back light IF VF=4.2V — 130 220 mA
Input voltage ' H ' level VIH --- 2.2 --- VDD \
Input voltage 'L 'level VIL - -0.3 0.6 v
u AC Characteristics
® Write mode
Characteristic Symbol Min. Typ. Max. Unit Test pin
E cycle time te 500 -— - ns E
E rise time t --- - 25 ns E
E fall time 1 -— 25 ns E
E pulse width (High, L.ow) ty 220 --- e ns E
R/W and RS set-up time tern 40 -— - ns R/W, RS
R/W and RS hold time Ty 10 - - ns R/W, RS
Data set-up time ta 60 -— - ns DB, ~ DB,
Data hold time thy 10 -— — ns DB, ~ DB,
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Standard LCD Module BG-MC1602DLS-01
® Read mode
Characteristic Symbol Min, Typ- Max. Unit Test pin
E cycle time L~ 500 - --- ns E
E rise time 1, —- -~ 25 ns E
L fall time 1. - — 25 ns E
E pulse width ty 220 - --—- ns E
R/W and RS set-up time toy 40 - --- ns R/W, RS
R/W and RS hold time t, 10 - --- ns R/W, RS
Data output delay time iy - --- 120 ns DB~ DB,
Data hold time top 20 -— --- ns DB, ~ DB,
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B OPERATING PRINCIPLES & METHODS

u Control and Display Command

Execution Time
Command RS DB, | DB, | DB | DB, | DB, | DB, | DB, | DB, (fy5c = 250k Hz) Remark
DISPLAY L L L L L L L L H 1.64ms
CLEAR
RETURN HOME L L L L [ L L H X 1.64ms Cursor move to first digit
ENTRY MODE L L L L L L H I'D SH 42ps * I/D : Set cursor move direction
SET H | Increase
/D
L | Decrease
» SH : Specifies shift of display
H | Display is shifted
SH
L | Display is not
shifted
DISPLAY L L L L L H D C B 42us » Display
ON/QOFF H | Display on
D
Display off
L isplay o |
» Cursor
H | Cursor on
C
L | Cursor off
¢ Blinking
H | Blinking on
B
L | Blinking off
SHIFT L L L L H S/C | RIL X X 42ps H | Display shif
5/C
L | Cursor move
H | Right shift ]
R/L ]
L |Leftshift |
SET FUNCTION L L L H DL N F X X 42ps H |8 bits mterface
DL
L |4 bits interface
H | 2 line display
N
L |1 line display
H |5 X 10 dots
F
L [5X7dots
SET CG RAM L L H CG RAM address 42us CG RAM Data is sent and
ADDRESS (corresponds to cursor address) received after this setting
SET DD RAM L H DD RAM address 42us DD RAM Data is sent and
ADDRESS received after this setting
READ BUSY L BF Address Counter used for Ops H | Bus
FLAG & bath DD & CG RAM address BF ¥
ADDRESS L |Ready
— Reads BF indication internal
operating is being performed
— Reads address counter contents
WRITE DATA H Write Data 46pus Write data into DD or CG RAM
READ DATA H Read Data 46ps Read data from DD or CG RAM

X : Don’t care
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Standard LCD Module BG-MC1602DLS-01

u Initializing by Internal Reset Circuit

The KS0070B automatically initializes (resets) when the power is on using the internal reset circuit. The following
instruction are executed in initialization. The busy flag is kept in busy state (BF=1) until initialization ends. The busy state is 10ms
after VDD rises to 4.5V,

(1) Display Clear

(2) Function Set

DL =1 : 8-bit interface data

N=0: 1-line display

F=0: 5x7-dot character font
(3) Display On/Off Control

D =0 : Display Off

C =0: Cursor Off

B =0:Blink Off
(4) Entry Mode Set

1/D =1 :+1 (Increment)

S =0: No Shift

U Imitializing by Instruction

| Power On |
|

[ Wait for more than 15ms after VDD rises to 4.5V |

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO | BF cannot be checked before this instruction.
0 0 0 0 1 1 b * * * Function Set

|

[ Wait for more than 4.1ms |

|

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO | BF cannot be checked before this instruction.
0O 0 0 0 1 1 * " " * Function Set

\
| Wait for more than 100us |

|
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBI DBO | BF cannot be checked before this instruction.
0 0 0 0 1 1 * * * * Function Set

\

| BF can be checked after following

\ instruction.

\ When BF is not checked, the waiting time

| between instructions is longer than execution

instruction time.

|

RS R/W DB7 DB6 DBS DB4 DB3 DB2 DBI DBO | Function Set (Specify the number of display
0o 0 0 0 1 1 N F * * lines and character font.) The number of

display lines and character font cannot be
changed afterwards.
0 0 0 Display Off
Display Clear
0 0 0 0 0 0 0 1 IID S Entry Mode Set
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Initialization ends
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00H [01H | 02H | 03H | 04H | 05H | 06H | 07H [ 08H | 09H |0AH [0BH | 0CH [0DH | OEH | OFH
40H |41H | 42H | 43H | 44H | 45H | 46H | 47H | 48H | 49H |4AH | 4BH |4CH |4DH | 4EH | 4FH

11

10

Characters
First line
Second line

B DISPLAY DATA RAM ADDRESS MAP
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B INTERFACE PIN CONNECTIONS

Pin NO. Symbol Level Description
1 VSS ov Ground
2 VDD 5.0V Supply voltage tor logic
3 VO --- Input voltage for LCD
4 RS H/L H : Data, L : Instruction code
5 R/W H/L H : Read mode, L : Write mode
6 E H,H->L Chip enable signal
7 DBO0 H/L Data bit
8 DB1 H/L Data bit 1
9 DB2 H/L Data bit 2
10 DB3 H/L Data bit 3
11 DB4 H/L Data bit 4
12 DB5 H/L Data bit 5
13 DB6 H/L Data bit 6
14 DB7 H/L. Data bit 7
15 BLA 4.2V Back light anode
16 BLK [ Back light cathode




