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BLOCK DIAGRAM SDA tour
) trien Tsvimar
Tiow N .
2 VOUT — o SEG1-40 ‘
3.CAPIN——— A=
4.CAPIP———= Toi;sta - ' — " K— t
R SEG1-—-——- SEG40 - r HD; DAT
o-VDD ST7032i SDA
6VSS ——
7SDA — COM1
: M A !
gscL | = comis of | LCD 8X2
9.XRSETB—— COM16 Tsussma tsu:sm0
( Ta =-30°C to 85°C )
VDD=2.7 to 4.5V | VDD=4.5 to 5.5V
Item Signal| Symbol Condition sating Eating Units
Min. Max. Min. Max.
SCL clock frequency fscik DC 400 DC 400 KHz
PIN ASSIGNMENT SCL clock low period scL | tow — 1.3 — 1.3 i
POWER SUPPLY SCL clock high period t 06 - 0.6 -
Symbol Function g P HIGH - -
Data set-up time s tsupaT 180 — 100 - ns
1 VO Test PIN for VLCD,Iea\/e it open Data hold time tHo.DAT 0 09 0 09 us
2 VOUT DC/DC voltage converter output vDD - SCL,SDA rise time SCL, t i 20+0.1C 300 |[20+0.1C)| 300 ns
3 CAPIN | For voltage booster circuit(VDD-VSS) VoUT 1o SCL,SDA fall time SDA tf 20+0.1C.| 300 |20+0.1C.| 300
4 CAPIP | External capacitor about 0.1u~4.7uf LeM l(_:apacitive load represent by each bus cy _ _ 400 _ 400 | pf
CAPIN|—— =VDD ne
S vDD +3.3V 1.0uf Setup time for a repeated START t _ 06 _ 06 _ us
6 VSS Ground CAP1P T condition s SU;STA . .
N - Start condition hold time tho-sTA — 0.6 - 0.6 — us
7 SDA Serial data input :
5 SCL | serial olook input vSS 2 Setup time for STOP condition tsu.sTo — 06 - 06 — | us
9 XRSETB | Chip reset signal. Active when low Bus free time between a Stop and scL ¢ o 13 B 13 B us
START condition BUF : :
GENERAL SPECS
1. Display Format 8*2 Character DISPLAY INSTRUCTION TABLE
2. P Suppl 3.3V - -
ower Supply . Instruction Code Engsz;:)(:lgrme
3. Overall Module Size 30.0mm(W) x 19.56mm(H) x max 5.5mm(D) Instruction Description = - —
1. Viewing Area(W*H) 27 0mmW) x 10.5mm(H) RS |R/W|DB7|DB6|DB5|DB4|DB3(DB2|DB1|DBO 30880?(1& ?j)iaz ?OSOC}:(_HZ
1. Dot Size (VW*H) 0.45mm(W) x 0.50mm(H) Clear ololololololalolol ¢ |write"20H"to DDRAM. and set 1.08 0.76 (0.59 ms
5 Dot Pitoh (W*H) 0.50mm(W) x 0. 55mm(H) Display DDRAM address to "00H" from AC | ms ms
- Set DDRAM address to "00H" from
3. Character Size (W*H) 2.45mm(W) x 4.35mm(H) Return ° o o 0 o ° ° ° 1 AC and return cursor to its original 1.08 0.76 |0.59 ms
4. Character Pitch (VW*H) 2.95mm(WV) x 4. 90mm(H) Home * position if shifted. The contents of ms ms
5. Viewing Direction 6:00 O'Clock DDRAM are not changed
— Sets cursor move direction and
6. Driving Method 1/16Duty, 1/58ias Entry Mode specifies display shift. These 26.3 us | 18.5 us |14.3
7. Controller IC ST70321-0D or compatible Set o|0jojojo oo 1 DS operations are performed during -3 us|18.5us |14.3 us
1. Display Mode STN(Gray)/Positive/Reflective data write and read
T - : D=1:entire display on
1 Baokllght Options nNC Bllsl/‘?cl)aglz o o] 0 o] 0 o] 1 D (e} B cursor on 26.3 us [18.5 us |[14.3 us
1. Operating temperature -20°C ~ 70°C cursor position on
1. Storage temperature -30°C ~ 80°C DL: interface data is 8/4 bits
2. RoHS RoHS Compliant Function Set| o | o | o | o | 1 |bL| n |oH | %o | 1s |N: numberofiine is 2/1 26.3 us [18.5 us [14.3 us
DH: double height font
IS: instruction table select
ABSOLUTE MAXIMUM RATINGS Set DDRAM Set DDRAM address in address
address 0 | 0 | 1 |ACS|AC5|ACH|AC3|ACZ|ACT|ACO] C C 26.3 us (18.5 us (14.3 us
Item Symbol Min Typ Max Unit Read Busy \Whether during internal operation or
A o not can be known by reading BF.
Operating temperature Top -20 - 70 C flag and o 1 | BF |[AC6|ACS5|AC4|AC3|AC2|ACT|ACO 0 0 0
address The contents of address counter
Storage temperature Tst -30 - 80 °C ] can also be read.
Input voltage Vin Vss - vdd \Y :/C\)“;I?tg\l\cjlata 1 0 |D7 | D6 |D5|D4|D3|D2|D1| DO :;::)n::;lt::g:&rls}ligca)INRRAAMM) 26.3us |18.5us (14.3 us
Supply voltage for logic Vdd- Vss 2.7 - 5.5 \4 Read data + | 1 lo7los|os| o4l o3| b2l o1 oo |Read data from internal RAM T PR Pye—
Supply voltage for LCD drive Vdd- Vo 3.0 - 7.0 \ from RAM (DDRAM/CGRAM/ICONRAM)
_ Note * : this bit is for test command , and must always set to “0”
. - Instruction table 0(IS=0
Electrical Characteristics Of LCM sic an(d RIL: )
Cursor or Set curser moving and display shift
Item Symbol Condition Min Typ Max Unit Display Shift ° ° ° ° 0 To|se R x ¥ Jcontrol bit, and the direction, without i | T8 s | ke 1
changing DDRAM data.
Power Supply Yolage Vad 2% 21 22 20 A4 Set CGRAM | o | o | o | 1 |acs|aca|acs|acz|act|aco|SSt CORAM addressin address 54 3 s 118.5 us [14.3 us
Power Supply Current Idd Vdd=3.3V - 0.5 1.0 mA counter ) ) i
Input voltage (high) Vih Pins:(SDA,SCL,XRS 0.8vdd - vdd Vv Instruction table 1(IS=1)
Input voltage (low) Vil ETB) Vdd=3.3Vv 0 - 0.2vdd v BS=1:1/4 bias
50°C 46 48 50 }nternal OSC| 5 1ol olalolilas|elelre BS=0:1/5 bias T s .
Recommended LC — requency F2~0: adjust internal OSC
Driving Voltage Vvdd -Vo 25°C 4.3 4.5 4.7 v frequency for FR frequency.
70°C 4.0 4.2 4.4 Set ICON o 0| o 1|00 |acs|acz|act|aco|Set!CON addressin address 26.3 us (18.5us (14.3 us
address counter.
lon: ICON display on/off
Power/ICON .
control/Contr| o | o | o | 1 | 0 | 1 |ion |Bon|cs | ca gg”éfz:b“sw °"°f'“ on/off | 26.3 us |18.5 us |14.3 us
ast set : Contrast set for internal
follower mode.
Fon: set follower circuit on/off
Egrl]lg,‘gler olo|o|1]|1]|0]Foen R:t’ be R;“ Rab2~0: 26.3 us|18.5 us [14.3 us
select follower amplified ratio.
Contrastset |0 | o | o |1 |1 |1 |ca|ca|ct|co Enzzt;a“ setforinternal follower 56 3 5| 18.5 us [14.3 us
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Figure 5. 2-line Interface protocol
0 Last control byte to be sent. Only a stream of data bytes is allowed to follow.
Co This stream may only be terminated by a STOP condition.
1 |Another control byte will follow the data byte unless a STOP condition is received.
RS [R/W Operation
- L Instruction Write operation (MPU writes Instructicon code
into IR)
H L |Data Write operation (MPU writes data into DR}
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Power/ICON/Contrast control
RS [RAW [DB7 [ DB6 [ DB5 | DB4 [ DB3 [ DB2 [ DB1 | DBO
0 [0 [ o[ 1t [T o] 1 Jion[Bon]|cs]| ca
Oxb6 0 1 O0O(|1 0 1 1 0
Wait time >40m$ Y
After VDD stable [ Wait time >26.3 4 S |

‘ POWER ON and external reset

Function set Follower control

RS [RAW [ DB7 [DB6 [DB5 [DB4 [ DB3 [ DB2 [ DB1 [ DBO RS [RA [DB7 [DB6 [ DB5 [ DB4 | DB3 [ DB2 [ DB1 [ DBO

o foJoJo |+ 1 [ n~NnfoH]o]iIs 0 [ o [ o[ 1] 1] o|Fon[Rab2]|[Rabt]|Rab0

OxeC 0 1 1|0 1 1 0 0

Wait time >200m S
(for power stable)

0x38001‘11000

[ Wait time >26.3 4 $ |

Function set Function set

RS [RMW | DB7 [DB6 [DB5 [ DB4 | DB3 | DB2 [ DB1 [ DBO RS [RAW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 ] DBO

0 JoJoJof[r[1[NJOH] OIS 000011 [ N][DH|[o0 IS

0x39 0 0 1 1 1 0o 0 1 0x38 0 0 1 1 1 0 0 0

A
| Wait time >26.3 4 § | f Wait time

>263 4 5 |

A
Internal OSC frequency OFF control

Display ON

RS [RM | DB7 | DB6 | DBS [ DB4 | DB3 | DB2 | DB1 [ DBO RS [RAW | DB7 | DB6 [ DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0o Jof[oJofo]t1[es|Fr]Fi[Fo 0o |oJoJ]oJo]1[p|c]s
0x14 0 0 O0[1 0 1 0 0 0xoc 0 0 0|0 1 1 0 0O
y A
| Wait time >26.3 4 S | | Wait time >26.3 4 S |
Contrast set Clear Display

RS [RAW [ DB7 [ DBG6 | DB5 | DB4 | DB3 | DB2 | DB | DBO RS [RAV|DB7 [DB6 | DB5 [ DB4 | DB3 [ DB2 [ DB1 | DBO

0 [ oo [ 1 [ 11 [cafca]eci]|co 0o [ofloeJoJoJofofofofHn

0x0tr 0 0 0|0 O 0 0 1

0x20 0 1 1}]1 0 0 0 O
Y

| Wait time >26.3 # S | |

Wait time > 1.08n § |

[ Initialization end |
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Instruction Description
Clear Display
RS R/W DB7 DB6 DBS DB4 DB3 DB2 DB1 DBO
| [o} [o} | o o o o o o o | 1

Clear all the display data by writing "20H" (space code) to all DDRAM address, and set DDRAM address to
"OOH" into AC (address counter). Return cursor to the original status, namely, bring the cursor to the left edge
on first line of the display. Make entry mode increment (I/D = "1').

Return Home

RS R/W
[o] o]

DBY7Y DB6 DBS DB4 DB3 DB2 DB1 DBO
(e} (e (e o] o] o] | 1 | X |

Return Home is cursor return home instruction. Set DDRAM address to "OOH" into the address counter
Return cursor to its original site and return display to its original status, if shifted. Contents of DDRAM do not
change

Entry Mode Set

DB7Y DB6 DBS DB4 DB3 DB2 DB1 DBO
(o] | (o] | (o] Q | Q | 1 | /D | p=3 |

Set the moving direction of cursor and display

/D : Increment /f decrement of DDRAM address (cursor or blink)
VWhen I/D = "High', cursor/blink moves to right and DDRAM address is increased by 1.

Vwhen I/D = "Low", cursor/blink moves to left and DDRAM address is decreased by 1.
* CGRAM operates the same as DDRAM, when read from or write to CGRAM

S: Shift of entire display
vwhen DDRAM read (CGRAM read/fwrite) operation or S = "Low', shift of entire display is not performed. If

S ="High'" and DDRAM write operation, shift of entire display is performed according to I/D value (I/[D = "1":
shift left, I/D = "0" : shift right).

s I’'D Description
H H Shift the display to the left
H L Shift the display to the right
Display ON/OFF
RS R/WW DB7 DBS DBS DB4 DB3 DB2 DB1 DEO
(e} | 0o O O | o] | (o] | 1 D | C | B

Control display/cursor/blink ON/OFF 1 bit register.
D : Display ON/OFF control bit
vwhen D = "High", entire display is turned on.
Vwhen D = "Low", display is turned off, but display data is remained in DDRAM.

C : Cursor ON/OFF control bit
vwwhen C = "High', cursor is turned on.

YWhen C = "Low", cursor is disappeared in current display, but I/D register remains its cata.

B : Cursor Blink ON/OFF control bit
Vwhen B = "High', cursor blink is on, that performs alternate between all the high data and display

character at the cursor position
VwWhen B = "Low", blink is off

Cursor or Display Shift
RS R/VWV DB7 DBG6 DBS DB4 DB3 DB2 DB1 DBO
o] (e} (o] (e} O | 1 | S/C | R/L | X | x |

S/C: Screen/Cursor select bit
When S/C="High”, Screen is controlled by R/L bit.

When S/rC="Low"”, Cursor is controlled by R/L bit.

R/L: Right/Left
When R/L="High", set direction to right.

wWhen R/L="Low"”, set direction to left
WwWithout writing or reading of display data, shift right/left cursor position or display. This instruction is used to

correct or search display data. During 2-line mode display, cursor moves to the 2nd line after 40th digit of 1st
line. Note that display shift is performed simultanecusly in all the line. When displayed data is shifted
repeatedly, each line shifted individually. vwhen display shift is performed, the contents of address counter are

not changed

sS/C R/L Description AC Value
L L Shift cursor to the left AC=AC-1
L H Shift cursor to the right AC=AC+1
H L Shift display to the left. Cursor follows the display shift AC=AC
H H Shift display to the right. Cursor follows the display shift |[AC=AC

Function Set

RS R/WW DBY DB DBS DB4 DB3 DB2 DB1 DBO
| (o] | o o | o | | DL | N | DH | o | 1S |
DL : Interface data length control bit
Vvhen DL = "High'', it means 8-bit bus Mmode with MPU
Vvhen DL = "Low", it means 4-bit bus Mmode with MPU. So to speak, DL is a signal to select 8-bit or 4-bit

bus mode.
Vvhen in 4-bit bus mode, it needs to transfer 4-bit data by two times.

N : Display line number control bit
wWhen N = "High', 2-line display mode is set

Ywhen N = "Low", it means 1-line display mode.

DH : Double height font type control bit
Vvhern DH = " High " and N= “Low”, display font is selected to double height mode(Sx16 dot), RANM address

can only use OOH—-27H.
Vwhen DH= “High” and N= “High~,
Vwhen DH = "

it is forbidden_
Low ', display font is normal (5x8 dot).

IS : normal/extension instruction select
VWwhen IS=" High”, extension instruction be selected (refer extension instruction table)

VWvhen IS=" Low”, normal instruction be selected (refer mnormal instruction table)




