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PIN ASSIGNMENT te Tinon
SDA
1 Power supply for LCD drive Tovosta Foussn
2 Voltage converter input/output pin (Ta=-30°C 10 85°C )
3 o itor 1 m i in T It T | VDD=2.7 to 4.5V | VDD=4.5t0 5.5V
apacitor 1 negative connection pin for voltage converter Hni 'Signal| Symbol o Rating Rating Units,
4 Capacitor 1 positive connection pin for voltage converter | Min. Max. Min. Max.
5 P S | SCL clock frequency fscik DC 400 DC 400 |KHz
ower Supply SCL clock low period SCL tow —_ 1.3 — 1.3 — us
6 Ground SCL clock high period ton 0.6 — 0.6 —
7 Data input Dals setup time o | tsuoar _ 180 - 100 — |'ns
- Data hold time thooar 0 0.9 0 0.9 us
8 Clock input SCL,SDA rise time SCL. t 2040.1¢ 300 [20+0.1C| 300 ne
9 Reset signal SCL,SDA fall time SDA 1 20+0.1C.| 300 [20+0.1C| 300
Capacitive load represent by each bus Ce 400 400 pf
line . -
Setup time for a repeated START _ _
condition s susta - 0.8 0.6 us
Start condition hold time tuos — 0.6 06 us
GENERAL SPECS POWER SUPPLY
Setup time for STOP condition tsusto — 0.6 - 0.6 — us
1. Display Formal 16"2 Character Bus free time between a Stop and scL t o 13 _ 13 _ us
2. Power Supply 3.3V START condition e : .
3. OQverall Module Size 41.2mm(W) x 23.07mm(H) VDDF——¢—
4. Viewing Area(WH) 38.2mm(W) x 12.82mm(H) ——1.0uf DISPLAY INSTRUCTION TABLE
5. Dot Size (W™H) 0.34mm(W) x 0.50mm(H) YOUT— Instruction Code . Inslruct\.?n
- " - " . xecution Time
6. Dot Pitch (W'H) 0.38mm(W) x 0.58mm(H) LCM CAPIN =VDD Instruction = Tmwosr omelossloaslossloazlomrlose Description osc= |osc= |0se=
7. Character Size (W"H) 1.86mm(W) x 4.56mm(H) —1.0uf 380KHz 540kHz |700KHz
8. Character Pitch (W*H) 2.26mm(W) x 5.26mm(H) Clear Write "20H" to DDRAM. and set 1.08 | 076 (0.59ms
3 Viewing Drecton 550 O Clock CAP1P Display Sl o] %]°] " |oDRAM address to "00H" from AC | ms | ms
- - - Set DDRAM address to "00H" from
10. Driving Method 1/17Duty,1/5Bias VeS——m Return olololololololols AC and return cursor 1o its original | 1.08 | 076 |0.59 ms
11. Controller IC ST70321-0D or compatible = Home X position if shifted. The contents of ms ms
12. LC Fluid Options STN(GRAY )/Posttive/Reflective DDRAM are not changed.
13. Backlight Options Without Entry Mode Sete iurs:( m‘ove :Ifﬁfn and
: specifies display shift. ese
14. Operating temperature 20°C ~ 80°C Set 0 (] o] [+ Q [4] ] 11| s aperations are performed during 26.3 us |18.5us 143 us
15. Storage temperature -30°C ~ 85°C data write and read.
Displa D=1:entire display on
16._RoHS RoHS compliant ON?O%,F o|ofelo|o|a|1|D]|c|e |c=tecursoren 26.3 us |18.5 us|14.3 us
B=1:cursor position on
ABSOLUTE MAXIMUM RATINGS _ o o o
Function Set| o [ o | o | o | 1 |oL| N [oH| 0 |1s | 26.3 us [18.5 us |14.3 us
DH: double height font
Item Symbol Min Typ Max Unit IS: instruction table select
- Set DDRAM Set DDRAM address in address
Operating temperature Top -20 - 20 Lle} address 9| 0 | 1 |ACE|ACE AC4|ACS AC2IACT(ACD) oo 26.3 us (18.5us|14.3 us
Storage temperature Tst -30 - 85 °C Read Busy \Whether during internal operation or|
- not can be known by reading BF
Input voltage Vin 0.3 - Vdd+0.3 v gggrgr;g 0 | 1| BF |ACe|aCs|Ace|AC AC|ACT|ACO S e coUnter 0 0 0
Supply voltage for logic Vdd- Vss -0.3 - 6.0 Y _ can also be read.
- Write data 1| o107 o6l os|04| 03| 02| D1 | Do |Write data into internal RAM 26.3 us |18.5 us | 143 us
Supply voltage for LCD driving VO0-Vss Vss-0.3 - 7.0-Vss \ to RAM (DDRAM/CGRAM/ICONRAM) | [ | e
Read data Read data from internal RAM
1| 1 |D7|De|D5|D4|D3|D2|D1|D0 26.3 us [18.5 us |14.3 us
ELECTRICAL CHARACTERISTICS from RAM__| DDRAMIGSRAMICONRAM)
Note * : this bit is for test command , and must always set to "0”
Item Symbol Condition Min Typ Max Unit Instruction table 0(1S=0)
vdd 250 S/C and R/L:
Power Supply Voltage 3.1 3.3 35 Y] Cursoror | r Set cursor moving and display shift
Display Shift O[O0 )00 T SICIRLE XX il bit, and the direction, without 28 Ss =R (ahs
Power Supply Current Idd Vdd=3.3V - 0.5 1.0 mA changing DDRAM data
Set CGRAM address in address
Input voltage (high) Vih Pins(SDA,SCL,RST) 1.9 _ vdd v Set CGRAM | o | o | o | 1 |Ac5|aca|Acz|ac2|Act |aco counter 26.3 us 18.5us|14.3 us
Input voltage (low) Vil Vdd=3.3V -0.3 - 0.8 \% Instruction table 1(1IS=1)
-20°C 4.8 51 53 Internal OSC g:ﬂ ?:g :ias
N as
Eﬁsﬁ]’gr{}iﬂggg LC1 Vooves 25°C 46 4.8 5.0 v frequency | ° | | °|°|° T |BS T2 P11 leaig. adjust internal 0SC 263us 185 us 143 us
20°C 4.2 44 46 frequency for FR frequency.
g’géllg’s%N o |0 | 0| 1|0 o|acs|aczact|aco|SetION address in adress 26.3 us 18.5us|14.3 us
Power/ICON lon: ICON display on/off
control/Contr| o | o | o | 1| 0 | 1 |lon |Bon| c5 | ca 20N S8t booster circuit onjoff 26.3us 18.5us|14.3 us
ast set [C5,C4: Contrast set for internal
follower mode.
Fon: set follower circuit on/off
‘I::gr\:g_\gler ool || 1] o |ron 0| R R IRapa; 26.3us 18.5us[143 us
select follower amplified ratio
Contrastset | 0 |0 | o | 1|1 | 1 |ca|c2|er|co rcn‘;!'fs‘ setforintemalfollewer o6 3 us 18.5us|14.3 us
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F/z. Bus y 737, WED DDRAM P RLU XAV —IL, mHERD
CENERFEA.

AU=TPRURIE, Ox7CTT, (PFRLRX 0O0111110+0 (RW))
IV EO—JUNA RTIT—=45, DYV RDIBEI RSE, NERT—YR
RF—HDIBEI] ComEIELET,

vy FO)I%’\RS O. T—FIEFRS=1ICZVZFET,

T = EEHE 0=17T. =T —%¥ECo=07TT,

acknowled, ackn ds acknowledgement acknowledgement acknowledgement
from ST7032i from ST7032i from STT032i from ST70321 from E‘ITUSZI
|S‘g'1'1‘1'1‘ | | ‘ | Control byte ‘A| T T atye’ ! | | ELE——_— |A| T T Tlabye’ ! |A‘p|
| | Ll | \‘SII\II\ | I I |
slave address RW 1 byte n==0hytes
2n==Obytes MSB...ooine LSB
command word
Co Co
Tpl T T T T T ‘ ‘D'])'D‘D'l)'])‘n'n
01111 ] Cog 000000
Hnn LT S0
slave address control byte data byte
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/IW Operation
= . Instruction Write operation (MPU writes Instruction code
into IR)
H L |Data Write operation (MPU writes data into DR)
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Power/ICON/Contrast control
RS [RAV [DE7 | DB6 [DBS5 [DB4 [ DB3 | DB2 [ DB1 [ DBO
0 JoJo[1]o 1 [ lon [Bon [ c5 | c4
0xb6 0 1 0|1 0 1 1T 0
Wait time >40m$S A 4
After VDD stable | Wait time >26.3 ¢ § |

| POWER ON and external reset

Function set Follower control

RS [RAV | DE7 [ DB6 [ DB5 [ DB4 | DB3 [ DB2 [ DB1 | DBO RS [RAV |DBE7 [ DB6 | DBS [ DB4 | DB3 | DB2 [ DB1 | DBO

o [ o o[ 1] 0| Fon | Rab2 | Rab1 | Rabo

o [o[o ol 1]+t NJeH]G ]IS
0x38001‘11000 0x6C011r0110

] Wait time >200m$
(for power stable)

| Walt time >26.3 2 S

Function set Function set

RS [RAW]DB7 [DB6 | DBS5 | DB4 [ DB3 [ DB2 [ DB1 | DBO RS |RAW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB | DBO

0o JoJoJoTJT1 [+t N]JoH] 0TS

o oo o[t [ 1 [N]|DH] DO IS
0x39 0 0 1 1 1 0 0 1 0x38 0 0 1 1 1 0 0 0
A

[ Walt time »26.3 2 § ] f

Wait time >26.3 4 S |

Internal OSC frequency Display ON/OFF contirol

RS [RMW | DB7 [ DB6 [ DBS5 [ DB4 | DB3 [ DB2 [ DB1 [ DBO RS |RAW | DB7 | DBG | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

0 oo [oJo| 1 [BS|[F2|F1]|Fo 0Jo0o oo |o|o[1|[Dp[c]|®

0x14000"10100 oxo¢c 0 0 oOofO0O 1 1 0 0

| Wait time >26.3 4 S ] ‘

Wait time >26.3 2 S |

'

Contrast set Clear _Display
RS [RAV | DB7 | DB6 | DB5 | DB4 | DB3 [ DB2 [ DB1 | DBO RS [RAW|DB7 |DEG | DBS5 | DB4 | DB3 | DB2 | DE1 | DBO
o [0 [0 [ 1 [ 1] 1 ]cs[c2]ci]co 0o JoJoJoJoJoJoJoJoltHt
0 0xor 0 0 0(0 O 0 0 1

0x70 0 1 1|1 0 0 O
3

| Wait time >26.3 ;£ § ]

) 4
Wait time > 1. 08n § |

{ Initialization end |
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BiRsExT™ DDRAMPRUX (1 6&%*s) A

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

00|(01|02|03|04|05|06|07|08|09|0A|0B|0C|0D|OE |OF

DDRAM

Address

40 |41 (42|43 |44 |45 | 46| 47 | 48 |49 |4A | 4B |4C | 4D | 4E | 4F

Instruction Description
Clear Display

RS R/W DB7 DB6 DBS5 DB4 DB3 DB2 DB1 DBO
ENENS

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 (/D = "1").
Return Home

DB7 DB6 DBS DB4 DB3 DB2 DB1 DBO
[ x|

RS R/W
[o]o] [e]ele]e]e]e]n

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
DB7 DB6 DBS5 DB4 DB3 DB2 DB1 DBO
| /D I S |

RS R/W
ENENN

Set the moving direction of cursor and display.

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

When 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
When DDRAM read (CGRAM read/write) 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 (/D = "1":

shift left, I/D = "0" : shift right).
s /D Description
H H Shift the display to the left
H L Shift the display to the right
Display ON/OFF
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

OIOIO]OI1|DIC BI

OIO

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

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

When C = "Low", cursor is disappeared in current display, but I/’D register remains its data.

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

character at the cursor position.
When B = "Low", blink is off.
Cursor or Display Shift
RS R/W

DB7 DB6 DB5 DB4 DB3 DB2 DB1 _DBO
Iolo]o]1 [S/C‘R/LIX[X|

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

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

R/L: Right/Left
When R/L="High"

When R/L="Low", set direction to left.
Without 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
When displayed data is shifted

. set direction to right.

line. Note that display shift is performed simultaneously in all the line
repeatedly, each line shifted individually. When display shift is performed, the contents of address counter are

not changed.
o s/ic | RIL Description AC value
= = Shift cursor to the left AC=AC-1
LE 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/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
lolo olo| IDL[NIDHIOIISI
- DL : Interface data length control bit
When DL = "High", it means 8-bit bus mode with MPU
When DL = “Low", it means 4-bit bus mode with MPU. So to speak, DL is a signal to select 8-bit or 4-bit

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

- N : Display line number control bit
When N = "High", 2-line display mode is set.
When N = "Low", it means 1-line display mode.

-~ DH : Double height font type control bit
When DH = " High " and N= “Low”, display font is selected to double height mode(5x16 dot), RAM address

can only use OOH~27H.
When DH= “High” and N= "High", it is forbidden.
When DH = " Low ", display font is normal (5x8 dot).
- IS : normal/extension instruction select

When IS=" High”, extension instruction be selected (refer extension instruction table)

When IS=" Low", normal instruction be selected (refer normal instruction table)



