ABSOLUTE MAXIMUM RATING

| SD1602HUOB=XA /&L CDEYa—-I B T S

.I.JW L= \ A N Q UI. \ﬂ —/ Ad. % Power Supply for Logic Vpp-Vss 0.3 7.0 Volt
‘d m N X N Au- __| m _.n.u L Power Supply for LCD “ Vop-Vo -0.3 12.0 Volt
ELECTRICAL CHARACTERISTICS Input Voltage A 03 Voo volt
B FEATURES = — e = LED Power Dissipation Pap - 370 mw
¢ 5x7DOTS WITH CURSOR N [ MIN
& BUILT-IN CONTROLLER (KS0066 OR EQUIVALENT) LCD Operating T0c | - | 48] - | v LED Forward current Lar - 80 mA
¢ 5V POWER SUPPLY Voltage Voo-Vo T25°c | - |4s5) - [ v LED Reverse Voltage Vr - 5 v
& 1/16 DUTY CYCLE T=50°C | - | 42] - |V
¢ 4.2V LED FORWARD VOLTAGE Supply Voltage Vop-Vss - 471 5 | 53| Vv
Supply Current Iop - -l 2] 4 |ma (2) Environmental Absolute Maximum Ratings
nput | "HIGH" Level]  Vin - 22 - Vol ¥ Normal Temperature Wide Temperature
Voltage | "LOW" Level Vi - 0 - 06| V Ttern - - -
B MECHANICAL DATA Output |"HIGH" Level|  Von - 24| - | - | v Operating Storage Operating Storage
DIMENSI o Voltage | "LOW" Level| Vo - - | - los| Vv Min, | Max. | Min, | Max. | Min, Max. | Min, | Max.
Module Size (WxHxT) 66.0 % 26.0 X 8.0 mm Ambient 0° 1507 20° +70° 20° +70° 30° +80°
Viewing Area (WxH) 520160 fm B BLOCK DIAGRAM Temperature C C C | #70C C C C C
Character Size (WxH) 246556 mm Humidity(without Note 2,4 Note 3,5 Note 4,5 Note 4,6
Character Pitch (W x H) 2.96 x 5.94 mm OOSamdmmﬁoa
Dot Size (Wx H) 0.46 x 0.66 mm .
Dot Pitch (Wx H) 0,50 0.70 mm 07—\ L Note2 Ta=50C: 80% RH max o .
cgﬁJ\ - L LCD PANEL Ta>50°C : Absolute humidity must be lower than the humidity of 85%RH at 50°C
CONTROLLER . Note3 Taat-20C will be<48hrs at 70°C will be <120hrs when humidity is higher than 70%.
m:eHH & Q Note 4 Background color changes slightly depending on ambient temperature. This phenomenon
| ves m%% Gowd | o | Ds2 |pmabiz. BS ——~ SEGH0 0 is reversible.
2 Voo | Supply Voltage 10 DB3 | DataBit3 «molfv Note 5 Ta=70C: 75RH max
- < Ouﬂzﬁ am T oo Vss || e Ta>70°C : absolute humidity must be lower than the humidity of 75%RH at 70°C
) r |regeorsees | 12| Dms | omabis Note 6 Taat-30°C will be <48hrs, at 80 °C will be <120hrs when humidity is higher than 70%.
5 | R |Readwiie 13 | DB6 |Datasite \ ELECTRICAL CHARACTERISTICS
S £ |FraboSions T4 O TPl K LED BACKLIGHT Item Symbol Condition Min. Typ Max, Unit note
7 DBO Data Bit 0 15 A LED Power HUO/{@H
8 DB1 Data Bit 1 16 K LED Power mﬁuﬁ_v\ for <UU-<mm R 45 5.0 55 Volt
Logic
B EXTERNAL DIMENSIONS Tnput Vi Llovel 0 - 06 Volt
Voltage Vi “H level 2.2 - VoD Volt
66.0£05 LCM Ta=0C - - -
Ty Sees Recommend Ta=25C 42 45 4.8
54, . _ a= ) . .
va 520 7o . 29 H\OHHUU .M/\H.OQEO Voo —Vo Volt
ol 0 _ 46,86 _ 2-04.0 ] 2.46 rving Ta=50C - . .
o <) _1 , _ (Pao@8.0 ] 0.46 Voltage
. o o ] 0.04 Power
) ; o o Supply Vpp =5.0V )
M_, m 2 ,mo wiiU. 6. gy Current for Iop Vpp-Vo =4.5V 2.0 3.0 mA
I e 9 %A 3 LOM
RRARRARARRAARAR 7 NEEEE LED Forward _
g R Voltage Vg If= 40 mA - 4.2 4.6 Volt
LRI , LED Forward
(Paciel 8 SCaLE4/1 Current Ir - - 40 - mA
LED Reverse I VR=5V _ } 02 mA
Current R ’
B E DAy 51 MEoNT OPTICAL CHARACTERISTICS
168BEY (P/—R) 168KY (HhVY—R) TF. Item Symbol Condition Min. Typ Max. Unit note
VE=4. 2V |F=40mATIMNT, 20a~100 e2ENENRZNTLTERL VIC ;
i : (12 o’clock) - 10 .
#mLTiEEb. :
[ pEay Viewing | Pb(60’clock) | when cr - 30 - 5 o1
1. 18FY=GND. 2BFY=5VT%. SC1602BSLB, SC1602BS anglerange | 19 °clock) 1.4 ) 30 ) cgree | %
—B&lE. ERDET. ®1(3 o’clock) 30
2. BiIR—REEHY — ~Mcind &, BB EVIEL <ERSNBVWSELHDET -
OTEELTZEL. Rise Time Tr 200
mS
Fall Time Tf Vpp-Yo 250
B TIMING CHARACTERISTICS =4.5V
Frame Frm Ta=25C ] 6 ] H 810
frequency Z >
FIG.1 WRITE OPERATION FIG.2 READ OPERATION Contrast Cr - 3.0 - 7
The
Brightness L 80 100 - d/od
RS RS i W Of Backlight )
4 Peak IF=40 mA
R/W A R/W ™ Virg Emission AP - 570 . nm
= 1 Wavelength
£ s E v e INTERFACE PIN ASSIGNMENT
to Pin No. | Pin Out Level Description
DBO~DB7 VHISG Valid Data V! DBO~DB7 VIR Valid Data :
e o VSS ov Power Supply Ground
2
(Write Data from MPU to MODULE) (Read Data from MODULE to MPU) VDD v Power Supply Voltage
3 VEE - Power Supply Voltage For LCD
4 .
TIMING CHARACTERISTICS RS HL | Register Select
AC Characteristics (VSS=0V , VDD=4.5V to 5.0V , Ta=0 to 50°C) 5 R/W H/L Read / Write
Mode Characteristic Symbol Min. Typ. Max. Unit
: = ymoo ) x - 6 E | HH—L | Enable Signal
E Cycle Time tc 1200 - - ns
o [ERise/Fall Time tRr - - 25 ns 7 DBO HL | DataBit0
m E Pulse Width (High,Low) tw 140 - - ns 8 DBI HL | DataBitl
° R/W And RS Setup Time tsut 0 - - ns 9 DB2 -
£ R/W And RS Hold Time tai 10 - - ns WL | DataBit2
Data Setup Time tsu 40 - - ns 10 DB3 H/L Data Bit 3
Data moE. Time tm 10 - - ns 11 DB4 H/L Data Bit 4
E Cycle Time tc 1200 - - ns
. |ERise /Fall Time tete - - 25 ns 12 DBS HL | DataBit5
W E Pulse Width(High , Low) tw 140 - - ns 13 DB6 H/L Data Bit 6
R/W And RS Setup Time tsu 0 - - ns
= 14 .
& |R/W And RS Hold Time ta 10 - ; ns DB7 H/L | DataBit7
Data Setup Time o - - 100 ns 15 A 42V | LED Power Supply (+)
Data Hold Time toH 10 - - ns 16 K ov LED Power Supply (—)




CHARACTER FONT TABLE Commands
HIGHER 4-BIT (D4 TO D7) of Character Code (Hexadecimal) . Instruction code o Execution
Instruction Description Time(fosc is
0 |1 12 8 9 |A|B RS |R/W|DB7|DB6|DB5|DB4|DB3 |DB2|DB1|DB0 270 kHz)
CG
RAM mm—— Clear Write"20H"toDDRAM.and set
° T Display | 0| O O O OO OO0 ynRaM address to00H" from AC 1.33mS
cG H Set DDRAM address to "00H "
1 RAM - Return 4 |from AC and return cursor to its
@) 3 Home 0101010101010 01 original position if shifted. 1.53m$
CG The contents of DDRAM are not changed .
~ | 2 |RAM Assign cursor moving direction
s 3) Eny g o lololo|o|o|1|uD|s |amdmakeshifofente display 39 S
k= CG Mode enable .
(&) n IS
o | 3 |RAM , Set display(D), cursor(C),and blinking of]
2 0 Display 5 1o 1 ol ol olo|1|D]|cC|B |cusor® onof 398
8 ca ON/OFF Control bt
= 4 RAM Cursor o Set cursor moving and display
(5] H 1 .
s ;5 . « | s [Shiftcontrol bit, and the
S ) EE  |mwEEw Emmaw U_%._% 01 01010 )01 SCHRL Direction , without changing 398
w mwg T e (B Shift DDRAM data
m 5 6) =" 58 e Fwm e Set interface data length (DL:4-
£ Function 4 | s [bit/8-bit),numbers of display
= MMZ H Set 010 070 1 DL N|F line(N:1-line/2-line), display fonf] SO
21 ° o typelF:5°8 dots/5*11 dots)
° Set CG , .
&« €6 : RAM | 0| 0| 0 | 1 |ACS|Acs|acs|aca|act|aco wwwmmﬁz address in address 39 S
w 7 WWHVS = Address )
e N SetDD :
o ca RAM | 0| 0| 1 |ACS|ACS|AC4|AC3|AC2|ACH|ACo |35t CORAM address imaddress 3948
e | 8 RaM Address ’
& () = Read Busy Whether during internal
A CcG =" EE Operation or not cat be known
< 9 |RAM A -._....m Flagand | 0 | 1 | BF |AC6{AC5]AC4|AC3|AC2|AC1|ACO By reading BF . The contents of 0ps
& @) e Address Address counter can also be read .
H O Q .l-l“ ." llll. . 0 s .
@] mmgnm Em E lunl Write Data Write data into internal RAM
= A wmws - i - toram | | | 0 |D7|D6|D5| D4 D3| D2 D1\ DO| e niccraNy. 438
CG [} o |E = o™ E L L .
mamam | (R Ea" | at = " Read Data Read data from internal RAM
B WMMS P w e 0 H From RAM 111 |D7{D6 D5 D4|D3|D2|DI|D0 (DDRAM/CGRAM) . 43 uS
CG - & i Code Description Executed Time (max)
e - = ] -
¢ W.\WZ = -._- m...i- i m /D=1 : Increment DL=0:4-bit DDRAM: Display Data RAM fep or fose=250kHz
OAQ ) B oE J— /D=0 : Decrement N=1:2 lines CGRAM: Character Generator RAM | However, when  Frequency
D IRAM - m m " ..". $=1: With display shift N=0: 1 lines ACG:CGRAM Address changes,
) - - S/C=1: Display shift F=1:5x 11 dots ADD:DDRAM Address Corresponds to | execution time also changes
n - -
E MMZ ..u- mn-..m i | §8/C=0 : Cursor movement F=0:5 x § dots cursor address. EX
Q) ot oE o mui R/L~1 : Shift to the right BF=1:Internal operation is AC: Address Counter, used for both | if fep or fose is 270kHz
CG r o R/L=0 ; Shift to the left being performed DDRAM and CGRAM 40p1s x 250/270=37yis
mwam n n
F Hﬂmwyw\h m " "-n llI- DL=1: 8-bit BF=0 : Instruction mcomeEm * ¢ Invalid,

B Power supply reset

The internal reset circle will be operated properly
when the following power supply conditions are satis-
fied If it is not operated properly,please perform
initial setting along with the instruction.

Meosuring | Stondard Value |

ltem Symbol | congition | emin, typ. [ mox. Unit

Power Supply Rise Time | tircc — 01— |10 | mS
 Power Supply OFF Time | toff —_— 1 =1 —mS

loff

0.1mSgtrecg 10mS tolf21mS

Note: toff defines period that power supply is off when
power supply shut down momentarily or repeats
on/off stote.

B CONNECTING BLOCK DIAGRAM

B Reset function

© Inititalization mode by Internal Reset Circuit

HD44780 automatically initializes (resets)when power
is supplied (built-in internal reset circuit). The follow-
ing instructions are executed in initialization. The.
busy flag (BF)is kept in busy state until initialization
ends. (BF=1)
The busy state is 10mS after Vdd reach to 4.5V.
1.Display clear
2.Function set

DL=1:8bit long interface data

DL=0:4bit F=0:5 X dot character font

N=1:2 lines

N=0:1 lines
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
Note:When coditions stated in "Power Supply Condi
tions Using Internal Reset Circuit" are not satisfied,
the internal reset circuit will not operate properly and
initialization will not be perfomed. Please make initial-
ization using MPU and "lInitialization along with
instructions.” -

Example of Interface

with 8—bit MPU (Z80)

DO~D7 DBO~DB7
RS AQ RS
R/W . = 1K
E \\MM m L5138 0 mmn series
Inside Internal Operation Ready for data zZgo A7 _IOM% r Module
No i G
D87 BTt >-EEE o, N 5., SR VSY < Dotc - o=
W.Mwmr_omo: _ mﬂOOr _ Wnnor Wﬁ.wnr __M_mmm.__m_coto: [0 e S S e — | /4 YY)
112314151617 1819l10]11]12113)14115/16
Character :
pDRAM | 00| 01|02 03 0a]05]|06|07] 8] 9 oalos]oclon]oE] or
Address 140 a1 [ a2 | a3 aa | a5 | 46 | 47] 48 | 49 [ 4a | 4B | ac| 4D | 48 | ar

I INITIALIZING BY INSTRUCTION

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

(1) When interface is 8 bits

When interface is 8—bit long.

*’;\n: more than 15ms after Vec rises to A,.w<|_

I

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1
[¢] 0 [*] 1

bBO
*

BF cannot be checked before this instruction.

function set (interface is 8 bits long).

0 1 * * *
L

]

[

[
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1
0 [9) [°] 1 * * *

DBO
*

BF cannot be checked before this instruction.
function set (interface is 8 bits long).

o
[

Wait more than 4.1ms

Wait more than 100 s

—

RS R/W DB7 DB6 DBS DB4 DB3 DB2 DB1 DBO BF cannot be checked before this instruction.

0 0 [o] [¢] 1 1 * * * * function set (interface is 8 bits long).
"BF cannot be checked after the following instructions.
When BF is not checked, the waiting time between
instructions is longer than the execution time.
Function Set (interface is 8 bits long. Specifiy the

RS R4W DB7 DB6 DBS DB4 DB3 DB2 DBT DBO| number of disploy Ines and sharemss soeg

o ¢} o] o 1 1 N F * * number of display lines and character be ¢hanged

) f) 0 [3) I5) 0 1 o [s) [5) afterwards.

0 0 0 9 0 0 0o o o 7 mmw_mwmq

[¢] o] [¢] [¢] Q (o] 0 1. 1/D 'S Entry ‘Mode Set

|

Initialization ends.

(1) When interface is 4 bits

When interface is 4—bit long.

. Wait _more than 15ms after Vec rises to 4.5V

RS R/W DB7 DB6 DBS DB4
[e] 0 o] ] 1 1

BF cannot be checked

befare this instruction.
function set (interface

is 4 bits long).

Wait more than 4.1ms

RS R/W DB7 DB6 DB5 DB4
o [} [o] [e] 1 1

BF cannot be checked

before this instruction.
function set (interface

is 4 bits long).

T 10m

Wait more than 100 s

I

]
]

|
N
]

RS R/W DB7 DB6 DBS DB4 BF cannot be checked before this instruction.

¢} o ] 0 1 1 function set (interface is 4 bits long).
BF cannot be checked after the lowing instructions.
When BF is not checked, the waiting time between
instructions is longer than the execution time.

RS R/W DB7 DB6& DBS DB4 Function Set (interface is 4 bits long. Specifiy the

o o (<) [+ 1 0 number of display es and character font). The

) re) 6} e} ] ) number of display lines and character be changed

o o N F - " afterwards.

o) o} [e] (o] o] o "

o o 1 o ° o Display OFF

[s] [e] o o o o .

° o ° ° ° . Display ON

(e} o o o (o} (o]

o 0 o i i/ s Entry Mode Set

Ini ization ends.

itialization by instruction is required .



