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5C1601A (16 CHARACTERS X 1 LINES)

FEATURES MECHANICAL DATA
1. 5X 7 DOTS WITH CURSOR ITEM DIMENSIONS UNIT
2. BUILT IN CONTROLLER (HD44780U OR EQUIVALENT) Module Size (W x H x T) 800x360x88 (127 LED) mm
Viewing Area (W x H ) 65.0 x 16.0 mrn
5. 5V POWER SUPPLY Character Size (W x H) 3.07 x 6.56 mm
4. 1/16 DUTY CYCLE Character Pitch (W x H) 377 X 6.56 mm
5. 4.2V LED FORWARD VOLTAGE Dot Size (W x H) 055x075 mm
Dot Pitch (W x H) 063x083 mm
INTERFACE PIN CONNECTIONS ELECTRICAL CHARACTERISTICS
NO|SYMBOL | FUNCTION | NO. [SYMBOL FUNCTION ITEM SYMBOL | CONDITION | MIN.[TYP. [ TYP. | UNIT
1 Vss ov 9 DB2 DATA RIT2 LCD Operating Ta=0"C 48 v
2 Voo 5V 10 DB3 DATA BIT3 Voltage Voo-Vo Ta =25 a5 Y
3 Vo Contrast Adj " DB4 DATA BIT4 Ta =50"C 42 v
4 RS Register Select 12 DB5 DATA BITS Supply Voltage Von-Vss 47 5 53 \
5 R/W Read/Write 13 DB6 DATA BIT6 Input "High" Level VH 22 Voo \
6 E Enable Signal 14 DB7 DATABIT/ Voltage "Low" Level Vil 0 06 v
7 DBO Data BitQ 15 A LED POWER Output "High" Level Vo - 2.4 \
8 DBY Data Bit1 16 K LED POWER Voltage "Low" Level Vo 04 v
EXTERNAL DIMENSIONS
2.3 /5.0 { (LED=12.7) 3.77
8.0 P2.54%¥15=38.1 1.4 8.8 3.07
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SC1602A (16 CHARACTERS X 2 LINES)

FEATURES MECHANICAL DATA
1. 5 X 7 DOTS WITH CURSOR ITEM DIMENSIONS UNIT
2. BUILT IN CONTROLLER (HD44780U OR EQUIVALENT) Module Size (W x H X T) 80.0x 36.0x88 (127 LED) mm
POWER SUPPLY Viewing Arca (W x H ) 650 x 16.0 mm
3.5V Character Size (W x H) 2.96 x 5.56 mm
4. 1/16 DUTY CYCLE Character Pitch (W x H) 355 x 5.94 mm
5. 4.2V LED FORWARD VOLTAGE Dot Size (W x H) 056x066 mm
Dot Pitch (W x H) 0.60 x 0.70 mm
INTERFACE PIN CONNECTIONS ELECTRICAL CHARACTERISTICS
NO|SYMBOL| FUNCTION | NO. |SYMBOL| FUNCTION ITEM SYMBOL | CONDITION | MIN. | TYP. | TYP. | UNIT
1 Vss ov 9 DB2 DATA BIT2 LCD Operating Ta=0"C 48 v
2 Voo 5V 10 DB3 DATA BIT3 Voltage Voo-Vo Ta=25"C 45 v
3 Vo Contrast Adj. | 11 DB4 DATA BIT4 Ta =50"C 42 v
4 RS Register Select 12 DBS DATA BITS Supply Voltage Voo-Vsy 47 5 5% \
5| R/W Read/Write 13 DB6 DATA BIT6 Input "High" Level ViH 22 Voo v
6 E Enable Signal 14 DB7 DATA BIT7 Voltage "Low" Level Vie 0 06 Vv
7 | bBO Data Bit0 15 A LED POWER Output "High" Level Vo 24 v
8 DB1 Data Bit1 16 K LED POWER Voltage "Low" Level Vo 04 \
EXTERNAL DIMENSIONS
80.0+0.5
LED=12.7
2.0 ll= 75.0 | ( 8.8 27)
8.0 P2.54x15=38.1, 16=81.00 4.8 2.96
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B Pin Assignment
Pin no. Symbol Level Function
1 Vss — 0V (GND)
2 Vo — Power supply +5V
3 Vo — Contrast adjustment voltage
Selects Registers
4 RS H/L H: Data register (when writing and rcading)
L: Instruction register (writing)
Busy flag and address counter (reading)
Rcad/write select signal
5 R/W H/L H: Data read (Module—MPU)
L. Data write (Modulee—MPU)
6 E HH—-L Enable signal
Data bus lines. see description below
DBs+~DBy :
High-order lines of data bus with three-state. bi-directional function for usc
in data transfer with the MPU. DB7 may also be used to check the busy
714 DB.~DB7 H/L ﬂag
DBo~-DBs3 :
Low-order lines of data bus with three-state. bi-directional function for use
in data transfer with the MPU. These lines arc not used when interfacing
with a 4-bit microprocessor.

B Electric Maximum Ratings
Item Symbol Min Max Unit Remarks
Power supply for logic Vob - Vss -03 +7 \Y
Signal input voltage Vin S03SVINE VDL + 03 Vv
Static electricity — — I 100 \% See Note

Note : Electro-static discharge resistance is tested by charging a 200 pf capacitor and discharging it by contact

with a interface connector pin.

B Example Of Power Supply

FIG.1 Normal Temperature Type
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*Note:lf V

Thermistor th(25‘0=155krohm],R=4200[K)
Resistors:Rp=30(k-ohm

Transistors:PNP Type.

Vee: +5V, Vss: OV(Logic Suply)

Vzi —BV(-7.8~ —B.2V)
Vee<Vz,Rz=(Vz-Vee)/5 [k—ohm]

\Rs=6.8[k—ohm],Rm=3.3[k—ohm]

FIG.2 Extended Temperature Type

[

vary from recommended value, you cannot get proper contrast or viewing angle

® fxamples of Temperature Compensation Circuits for Extended Temp Type. (Only for reference)

vz

Thermistor:Rth(25°Q=15[k-ohm],B=4200(K]
Resistors:Rp=150[k—ohm],Rs=8.2[k—ohm],Rm=3.9[k- ohm]

Transistors:PNP Type.
Vee: +5V, Vss: OV(Logic
Vz: —11V(=10.725~ -11

sL.puyg
275V

Vee<Vz,Rz=(Vz—Vee)/5 [k-ohm]

14139232 1
o B PP o o
a
7
[%—o GND GND
u Ve +5V
= 1 1 5 +5v
b Vo :10K ~ 20K -
> —

(A) 1/8Duty — 1/4Bias (B) 1/16Duty — 1/5Bias
VeeO——p—
Module Module Module Module
equivalent " [ equivalent equivalent ~[equivalent
load load load lood
Vee ——
Fig.2
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B DC Characteristics

Standard value ) .
Item Symbol Condition Unit| Applicable terminal
Min | Typ | Max
Power supply voltage Vbp 45 5.00 5.5 \" Vbp
Input "H" level voltage Vi 22 — Vop A% RS,R/W E.DBo~-DB7
Input "L" level voltage ViL -0.3 — 0.6 A%
Output "H" level voltage Vou |[-Ion=0205mA| 2.4 — — \% DBo~-DB~
Output "L" level voltage Vou IoL=1.2mA — — 04 \%
Input leakage current It Vin= 0~Vpp -1 — 1.0 uA RS,R/W,E,DB(erBv
Power supply current Ipp Vop =5V — — 3.0 mA Vbbb
LCD Power supply voltage Viep Vo - Vo 3.0 — 110 | V Vo
B AC Characteristics
Item Symbol Min Max Unit
Enable cycle time tcyce 500 — ns
Enable pulse width | "High level " PWen 230 — ns
Enable rise/fall time ter . tef — 20 ns
Address set-up time I RSR/W to E tas 40 — ns
Address hold time taH 10 — ns
Data set-up time tDsw 80 — ns
Data delay time tbDR — 160 ns
Data hold time (writing) ty 10 — ns
Data hold time (reading) {DHR 5 — ns
Clock oscillation frequency fosc 270 (TYP) KHz

B Timing Characteristics

Writing Timing

Reading Timing
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tEr
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VIH1 VIHI

VIHI VIHI VIHI VIHI
RS VILI VILI RS VILI VIL}<
tAH tAH
s, tAS ¢
W / W VIHI %
R/W VILI R/'W

o,

DB0~DB7

DB0~DB7




B Display Commands

Instruction RS | RAW| DB7| DB6| DB5| DB4| DB3| DB2| DB1| DBO Description
1 Clear display ololololololololo Clears entire display and scts DD
RAM address 0 in address counter
Sets DD RAM address 0 in address
. counter. Also returns display from
2' Return home Opojofojoepo ool being shifted to original pgsnyion_ DD
RAM contents remain unchanged
I/D=1: Increment
3: Entry mode set ofojofloflojo]o]|1|I/D /D=0 Decrement
S=1: Accompanies_display shift
D=1/0: Display on/off
4: Display on/off Ojpojopororor1ybyc C=1/0: Cursor on/off
B=1: Blink of Cursor
S/C=1: Display shift
5 Cursor/display shift O[O0]J0]0f0] 1 [S/CIRL| * S/C=0: Cursor move
R/L=0: Shift to left
R/L=1: Shift to right
DL=1: 8 bits. DL=0: 4 bits
6: Function set 010100 | I|DLN|F]|* N=1:2 lines. N=0- 1 linc
F=1:5X10 dots, F=0: 5X8 dots
7-Set CGRAM address | 0 | 0 | 0 [ 1 Acg ACG: CG RAM address
8 Set DD RAM address | 0 | 0 1 Abp ADD: DD RAM add’rcss corresponds
to cursor address
. ) BF=1: Busy. BF=0: Not busy
9 Read busy flag/address| 0 I | BF Ac AC: Address counter used for both of
counter CG and DD RAM address
10: Write data 110 Write data Write data to CG or DD RAM
11: Read data 1|1 Read data Read data from CG or DD RAM

¥ Execution Time ( E:) of Instruction: ( Under condition of fcp or fosc =
1&2 E=152ms

3~11:E=37 us
% " " Either 0 or 1

270 KHz)




B Initializing by instruction

If the power supply conditions for correctly operating the internal reset circuit are not met,

initialization by instruction is required.

(1) When interface is 8 bits

Wait more than 15ms
after VDD rises to 4.5V

]

0 0 0 0 1 1 * *

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
* *

* BF can not be checked before this
instruction
* Function set

[ Wait more than 4.1ms

l

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

* BF cannot be checked before this
instruction

o 0 0 0 1 1 ¥ *

* *

* Function set

I
l Wait more than 100 ;s

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

* BF cannot be checked before this
instruction

0 0 0 0 1 1 * *

* * * Function set

BF can be checked after the
following instruction. When
BF is not checked, the waiting
time between instructions is
longer than the execution time.

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBI1 DB0

* Function set : Specify the number of display
lines and character font

0o 0 0 1 1

* The number of display linecs and character
font can not bc changed aftcrwards.

* Display OFF

(=
(=]

1 * Display Clear

=)
=)
olole| o
o|le
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=)

® Entry Mode Set

l

Initialization ends

(1) When interface is 4 bits

Wait more than 15ms
after VDD rises to 4.5V

RS R/W DB7 DB6 DB5 DB4
o 0 0o o 1 1

l

[ wait more than 4.1ms

I

RS R/W DB7 DB6 DB5 DB4

0 0 0 0 1 1

[ Wait more than 100 s

I

RS R/W DB7 DB6 DB5 DB4

0o o0 o0 0 1 1

RS R/W DB7 DB6 DB5 DB4
0 0 0 0 1 0
0 0 0 O 1 0
0 0 N F % «x
0 0 0 0 0 o0
0 0 1 0 0 0
0 0 0 0 0 O
0 0 0 0 0 1
0 0 0 0 0 0
0 0 0 1 1)o S

® BF cannot be checked before this instruction

* Function sct

® BF can not be checked before this instruction

* Function set

* BF can not be checked before this instruction

* Function sct

BF can be checked after the
following instruction. When BF is
not checked, the waiting time
between instructions is longer than
the execution time.

* Function set - Specify the number of display lines and
character font

* The number of display lines and character font can not
be changed afterwards

* Display OFF
* Display Clear

® Entry Mode Set

|

Initialization ends



