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- 12C interface
SDA
PIN ASSIGNMENT A e (vl et
POWER SUPPLY o Lan toupar
Pin No. || Symbol I Function " sCI T/~ AN\, |/ T
1 VO |TestPIN for VLCD,leave it open I ; . .
\/DD Py ~ i t- timnr
2 VOUT |DC/DC voltage converter output l1 o SDA
— i
3 CAPIN |For voltage booster circuit(VDD-VSS), | VouT
4 CAPIP |External capacitor about 0.1u~4.7uf
LM capin— ZVDD T e
5 VDD |+3.3V 1.0uf Item Signal| Symbol Condition E=ing & Units,
Min. Max. | min Max.
6 VSS Ground CAP1P SCL clock frequency focue DC 400 DC 400 [ KHz
N N SCL clock low period scL o — 1.3 — 1.3 —
7 SDA |Serial data input SGL clock high period [P o6 = o6 = “=
- - Data set-up time tevont 180 = 100 = s
8 SCL |Serial clock input Vss + Data hold time S ioar - B s 5 o5 | us
A N - SCL,SDA rise time scL, t 20+0.1¢ 300 |20+0.1C 300
9 XRSETB| Chip reset signal. Active when low SCL SDA fall e SDA ™ - So767C | 500 [zom0ac So0 | ™
Cap ive load represcnt by cach bus) = _ 200 _ “00 Pt
line v
. . . Seti t for a ted START
BLOCK DIAGRAM Backlight Control Circuit condlition 1 [TPEE s | B - o.e e e
For LCM (1x4=4 pcs LED) Start condition hold time thnsia —_ 0.6 0.6 us
Setup time for STOP condition teusio — ae a6 us
>— " -
;ﬁm - SEG1-40 .fy'\ START conattion. "~ Stop and scL thue — 1.3 - 1.3 - us
3.CAPIN = iy R R
v e _ P m—— DISPLAY INSTRUCTION TaBle
ST7032i [ | . Instruction
8.vss | com1 \i Instruction Code Execution Time
7.SDA = N Instruction Description oec= |
8.sCL < com1e : LCD 8X2 RS |R/W|DE7|DB6|DE5|DB4|DE3 DE2|DB1 DEBO OSc= |0sc= 0sc=
6 XRSETB— = comie 380KHz|540kHz | 7T00KHz
Clear ololololololol olalq [write 20H to DDRAM. and set 1.08 | 076 [0.59ms
Display DDRAM address to "00H" from AC ms ms
Set DDRAM address to "00H" from
Return IAC and return cursor to its original 1.08 0.76 |0.59 ms
Home 0101010100100 |1 | X | ionifshifted. The contents of ms ms
ABSOLUTE MAXIMUM RATINGS DDRAM are not changed.
[Sets cursor move direction and
Item Symbol | Min Typ | Max |Unit Entry Mode ololololol|ol|ol 1 |u| o [specifiesdispiayshift These 26.3 us [18.5 us |14.3 us
= Set ! ions are performed during B - =
= _ o P
Operating temperature Top 20 TOo C st write and read
Storage temperature Tst -20 - 20 °C Displa D=1.entire display on
Input voltage vin vss — vdd ~ ONEOI¥F olo|o|o|o|o|1 D|c | 8 |c=tcursoron 26.3 us [18.5 us [14.3 us.
- B=1:cursor position on
Supply voltage for logic Vdd- Vss 2.7 - 5.5 W DL: interface data is 8/4 bits
Supply voltage for LCD drive| Vdd- Vo 3.0 - 7.0 A Function Set| o | o [0 | o | 1 |oL| N |pH|*o | is [N numberofiine is 211 26.3 us|18.5 us |14.3 us
DH: double height font
GENERAL SPECS S instruction table select
i >~ > Set DDRAM o a 1 |ACE|ACS|AC4 | AC3 | ACZ | ACT|ACO (Set DDRAM address in address 26.3 us|18.5us 143 us
1. Display Format 872 Character address 5 lcounter .. . =
2. Power Supply 3.3v Read B Whether during internal operation or|
3. Owerall Module Size 30.0mMmmM(VV) x 19.5mm(H) x max 5.5mmi(D) ea usy not can be knawn by reading BF
4. Viewing Aera(W H) 27.0mm(W) x 10.5mm(H) flag and O | 1| BF |ACE|ACEIACHIACE AC2\ACT ACDIn . contents of address counter ¢ ¢ ¢
5. Dot Size (W*'H) 0.45mm (W) x 0.50mm(H) lcan also be read.
6. Dot Pitch (W"H) O©.50mm (W) x 0.55mm((H) Write data | | o | 57 | o6 | o5 | 0 | D3 | D2 | 1 | Do [Vite data o internal RAM 26.3us|18.5us 143 us
7. Character Size (VW~"H) 2 ASmm(VV) x 4 35mm(H) to RAM (DDRAM/CGRAM/ICONRAM)
8. Character Pitch (W~-H) 2. 95mm(W) x 4.90mim(H) fﬁgﬁng:ﬁ 1| 1 |o7|pe|D5|Ds | D2 D2 | D1 | DO ?;;;zazg‘;\”;u;%g&s:m) 26.3 us|18.5 us 143 us
9. Viewing Direction 6:00 ©O'Clock Note *: this bit is for test command , and must always set to 0~
10. Driving Method 1/16Duty, 1/5Bias
11. Controller IC ST70321 OR EQUIV Instruction table 0(1S=0)
12. Display mode STN (GRAY > /Positive/ Transflective S/C and R/L:
13. Backlight Options LED-SIDE(White) giusrs\oar OSrh\ft olololololleelrl x| x Seltculrzr_:(r modvmg :_nd ‘: Ia‘y (s:i"t 26.3 us|18.5 us |14.3 us
14. Operating temperature -20°C ~ 70°C play (control bit, and the direction, withou
15 Storage temperature -30°C —~ 80°C ichanaing DDRAM data.
16. RoHS RoHS Compliant Set CGRAM | o | 0 | o | 1 |acs|ac4|aca|acz|act|aco f::ﬁSrRAM address in address |55 3 us|18.5 us|14.3 us
ical-Opti st i =25 i isti :
Electrical-Optical Characteristics Of LED Backlight (Ta=25°C) Electrical Characteristics Of LCM Instruction table 1(1S=1)
Item [Symbol|  Condition | Min| Typ [Max| Unit ltem Symbol| Condition | Min | Typ| Max |Unit BS=1:1/4 bias
0]\ 5 Internal OSC| o | 4 | 4 | o | o | 4 |&s|re |1 | ro [BS=0:1/5bias 26.3 us[18.5 us |14.3 us
Forward Voliage' Vi If=B0mA  |31] 33 |35| V Power Supply \loltage|  Vdd 25°C - 133 - |V frequency F2~0: adjust internal 0SC g - -
o - frequency for FR frequency.
Reverse Voltage vr - - - |4V Vdd=5.0V S
i oly IV, . - et [CON Set ICON address in address
— m e Tlan Power Supply Current| - Idd | ¢« =70t mA L > Seirees © oo | 1|0 0 |ac3acz|act acol>> = 26.3 us|18.5 us|14.3 us
- - - - P N lon: ICON display on/off
Uniformity™ A |(Lmin/Lymax)s|70%| - | - Input voltage (high) Vih Hlevel |0.8Vdd| - | Vdd |V Power/ICON Bon: set booster circuit on/off
, " N control/Contr| o | 6 [ 6 | 1 | 0 | 1 |lon|Bon|c5 | ca C5.ca- C { set for internal 26.3 us [18.5 us [14.3 us.
Peakwavelength | Ao - | -~ |m Input voltage (low) Vil Llevel 0 - |02Vdd | V ast set :C4: Contrast set for intemnal
follower mode.
oo Tre—’
X If=80mA  |0.26] - [0.30| um y od -20°C - - Fon: set follower circuit on/off
Chroma coordinate Recommer P w3 a5 a7 1 Ec?ll!tor\gler 0 oo | 1|1 |0 |rn PR R Raks: 26.3 us|18.5 us | 14.3 us
y If=60mA  [027] - [031] um bvn Driving Vi o S - S| AT |V lselect follower amplified ratio.
oltage -
Lifefime' 1f=60mA 20000) - [Hours ¢ 70°C - | - Contrastset | o | o | o |1 |1 |1 |cs|cz|eci|co u;zg:“ setforinternal follower 156 3 us|18.5 us [14.3 us
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Last control byte to be sent. Only a stream of data bytes is allowed to follow.
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.
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Instructicn Write operation (MPU writes Instruction code

I, |Data Write operation

(MPU writes data into DR)

¥ERREHIM

Power/ICON/Contrast control ]
RS [RAV | Db | D6 | DBs | be4 | DBs | DB2 | DB1 [ B0 |
© [ 0 [ o [ 7 [ 0 [ 7 [ion[Bon] o5

0xb6 9] 1 9] 1

Wait time >40ms v
After VDD stable Wait time >263 4 S

POWER ON and external reset

Function set ] [ Follower control

|
BSM[RAV 557 [ b5 [ 055 [ Das [ 083 [ ez [ DB [ D80 |

RST[RAw] D57 [ 56 | o5 [ oBe | D53 [ oBZ [ DB1 | 550 \ I
[o o T N DHI G [ is o lTo o] [ 0 | Fon | mepz [ meb1 | mevo |
0x38 0 0 1 1 0 ox60 0 1 T]0 1
A
Waitfimo >263 4 S Wait fime >200mS

(for power stable)

ction set hotion

LES |R/W|DB7\DBG|DBS\DBA|DBB|DBZ|DB1|DBO\

Fu set ]
RS |R/\I\I|DE7\DBS|DES|DBA|DEB\DB2|DB1 [oBo |
o [ o | | I | [oH T o Tis]
0x39 o R

Wait fime >26.3 2 S Walt time 526 3 2 S

Display ON/OFF contro
RS [RAW | Db7 | DBG6 [DBS [ DB4 [ DB3 | ot [OoB1]DBO0

Tnternal OSC frequenc
(] | e nas oes [5e4 [oes Daz|na1|nac\
[ o 1 o [es [ F2 [ Fi1 [ Fo ]

6 6 o0 o6lo o[ +1[blc e
0x1400010100 0xoC 0 0 ©0]O0O 1 1 0 o0
Walt time >26.3 4 S
[ Contrast set [ Clear DlsP'iﬁi |
=S Tmw 557585 [o8s [ OBs | B3 G52 [ 567556 [[RS TRV 5B7 [DB6 | DBS [ BB4 | bB3 | BB2 [ BB1 [ BBG |
|0|0|0[1:|:1 T | cs [ c2 [ o1 | oo e To T o] o6 o] o616 o6 [ o[ 1]
0x70 0 1 1]1 0 0 0 o0 0x01t 0o o0 o0]JO 0 0 0 1
Walt time >26.342 S Walit time > 1. 08m S

Initialization end
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Instruction Description
Clear Display
RS R/WW DB7 DB6 DBS DB4 DB3 DB2 DB1_DBO
[ele] [e]elefelefelef]

Clear all the display data by writing "20H" (space code) to all DDRAM address, and set DDRAM address to
HOOH" 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

RS R/VWW DB7 DB6 DBS DB4 DB3 DB2 DB1 DBO

| o™ [a ] alelslalals]x]
s o 12 oo s e s et A et "G e e e ot
T L e S, e, T P, e oo e e oo counter
no
S e e

RS R/VW DB7 DB6 DBS DB4 DB3 DB2 DB1 DBO

[©1%] [efelolelolr[vw]s]

Set the moving direction of cursor and display.

vD : t / 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 readAvrite) operation or S = "Low", shift of entire display is not performe

S = "High" and DDRAM write operation, shift of entire display is performed according to I/D value (/D
Shift left, /D = "O" : shift right)

s VD Description
- - [Shirt the display to the left
- [N Shirt the display to the right

® Display ON/OFF

RS R/W DB7 DB6 DBS5 DB4 DB3 DB2 DB1 _DBO
ofle] [eJefefe[ [o]e]e]

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
> S ; Sursor ON/OFFE control bit
When C = "High", cursor is turned on
When © = "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 DBS5 DB4 DB3 DB2 DB1 _DBO
|0Io| |o|o|o|1|s/clR/le|X|

> S/C: Screen/Cursor select bit

i
High”, Screen is controlled by R/L bit
Low”, Cursor is controlled by R/L bit.

When S/
When S/

e
When R/L="High", set direction to right

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

not changed

s/C R/L Description AC \lalue
[ C Shift cursor to the left
[ (=] Shift cursor to the right
(=] [ [Shift display to the left.Cursor follows the display shift
(=] H Shift display to the right. Cursor follows the display shift |AC=AC
Display ON/OFF
RS R/W DB7 DB6 DBS5 DB4 DB3 DB2 DB1_DBO
° [ = | IEHEHENEEN NN
Control display/cursor/blink ON/OFFE 1 bit register

B,; Dlzplay oN/oRE control bit
wWh ", entire display is turned on.

When D = "Low", display is turned off, but display data is remained in DDRAM

= "High', cursor is turned on

ow', cursor is disappeared in current display, but I/D register remains its data

F control bit
Cursor blink s on, that performs alternate between all the high data and display

character at
When B = "Low", blink is off.

e cursor position

Cursor or Display Shift
RS R/W DB7 DB6 DBS5 DB4 DB3 DB2 DB1_DBO
|0|o|Io|o|o|1|s/c|R/LIxIx|

bit
een is controlled by R/L bit
", Cursor is controlled by R/L bit

re

igh”, set direction to right
R/L="Low", set direction to left

WitnGt Wit Or Feacing OF Gismiay Gata, shift fight/left cursor position or display. This Instruction Is Lsed 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

repeatedily, each line shifted individually. When display shift is performed, the contents of address counter are
ot changed.

s/c R/ Description

C Shift cursor to the lert
= =] [Shirt cursor to the rignt

=] C [Shirt display to the left._Cursor follows the display shift

=) =) Shift display to the right. Cursor follows the display shift_|AG—AC

Function Set
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
|0|O||O|0|1|DLIN|DH|O|IS|

data length bit
RN benor “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
Whe "High™, 2-line display mode is set

it means 1-line display mode.

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)



