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PIN ASSIGNMENT SDA J "
s
Pin No. Symbol Function L tsuaor
1 /RES Reset signal F [ s
2 SCL Clock input SCL /
3 SDA Data input
4 VSS Ground tomsra '1 aia
5 VDD Power Supply SDA e
6 VOuUT Voltage converter input/output pin
F CAP1P Capacitor 1 positive connection pin for voltage converter
8 CAP1N Capacitor 1 negative connection pin for voltage converter
9 VO Power supply for LCD drive (T 0°C to 85°C )
VBD=27 0 45V | VDD=45 to 5.5V
. Rating Rating ;
Item Signal Y { = Units|
37yt Py = =
BLOCK DIAGRAM pez & EZiGOE (BRERDEN) Min Max Min Max.
o g 8 @‘ 83%%, & b & w SCL clock frequency foix DC 400 DC 400 |KHz
Enatonloz 2 2 g ¢ SCL clock low period scL [ — 13 — 13 — "
m‘ SCL clock high period thieH 0.6 — 0.6 —
Data set-up time - tsuoar 180 = 100 - ns
i o . Data hold time = [ 0 0.9 0 09 | us
fae ) = SCL.SDA rise time scL. t, - 20+0.1¢.| 300 [20+0.1c| 300 |
ST7032i o = "_L - SCL,SDA fall time SDA t 20+0.1C.| 300 [20+0.1C| 300
- i j L g Ene;pac\llve load represent by each bus| Co _ 400 400 pf
Setup time for a repeated START
sEot.sE6m condition si tsusta — 0.6 - 0.6 - us
T o | o] o <] o o ~| o ml Start condition hold time tiosTa — 0.6 — 0.6 — us.
1€, 0n o - o a = o o o Setup time for STOP condition tsusTo — 0.6 — 0.6 — us
o ¢ 2 8 2 8 3§ § 7 )
cous 16*2 CHARACTER S o Bus free time between a Stop and scL tour _ 13 _ 13 _ &
AQM1602XA-RN-GBW START condition
DISPLAY INSTRUCTION TABLE
GENERAL SPECS > instruction table at “Extension mode”
= =-— = = — = (when “EXT" option pin connect to Vss, the instruction set follow below table)
R isplay Forma s aracter = Instruction
Instruction Code
2 Power Supply 3.3V Instruction Description 5 = e
3. Owverall Module Size 66 OmMmM\V) x 27 7mm(H) x max 2 0mm(D) s B =7 DB DB3|DB2|DB1| DEO 380KHz|540kHz [700KHz
4. Viewing Area(WW*H) 51.0mmO) x 15.7mmH) (E:)ggslra olo|ofo|o|oflo|ofo]n \gg:/;ﬁoa'z;zi?sfggHa,,'—':;j;C (el 059(ms
5. Dot Size (WH) 0.55mm(\W) x 0.80mm((H) 'Set DDRAM address to "00H" from
& Dot Piton (W) 0.60mm(A) x 0 65mm () Rewm (IR o | oo |o|o o |x (S rumeumorion ororn | [
7 Character Size (VW*H) 2.95mm{vV) x 5. 15mm{H) EDRAM are not (;hanged,
8. Character Pitch (W*H) B.45mmvY) x 5.85mm(H) Entry Mode Sets ?”'SZT mI°VE :';te‘f:':” and
9. Viewing Direction 6:00 O'Clock Set y o|lo|ofloflo|o|o|1]|w]|s 2‘;2‘:‘3;2‘5‘:?:;esrfc'm'nedejjmg 26.3 us|18.5 us |14.3 us
10. Driving Method 1/160Duty, 1/SBias data write and read.
11. Controller 1C ST70321-0D or compatible Display ololololololr|ole]|s|oyenedepayon [T Py F——
12. LC Fluid Options STN(GRAY)/Positive/Reflective FF B=1:cursor positionon__
13 Baokight Options A DL: interface data is 8/4 bits
Function Set] o | o | o | o | 1 |oL| n [on| %0 | 1s [N: number of line is 2/1 26.3 us|18.5us [14.3 us
14. Operating temperature -20°C ~ 60°C DH: double height font - - -
15 Storage temperature -30°C ~70°C ISTIRStuction table Select
16. RoHS RoHS compliant SgérzlsDEAM o | o | 1 |acs|acs|aca|acs|acz|act [aco f::"aeorRAM BEesAgdIess 26.3 us|18.5us [14.3 us
Read Busy Whether during internal operation or|
ABSOLUTE MAXIMUM RATINGS flag and o | 1 |eF |acs|acs|aca|acs|acz|act|aco :ﬁ;c::nf:n‘::z:v;dzier::i:gn?; ° ° )
address
It = T N can also be read
=m Symbol | min Lid Max Unit Writerdata 1| o |p7| 06|08 |Da|D3| D2 |01 | Do |Write datainto internal RAM 26.3 us|18.5 us [14.3 us
Operating temperature To -20 = [Se] °C to RAM (DDRAM/CGRAM/ICONRAM) 5 3 =
= Read data Read data from internal RAM
Storage temperature Tt 30 _ 70 o from RAM 1| 1 |p7]Ps|ps|ea o3| o2 | o1 | po | O W ICONRAM) 26.3 us(18.5us [14.3 us
Input voltage ~in o= — [vaaroz| v Note * : this bit is for test command , and must always setio 0"
Supply voltage for logic vdd- Vss -0.3 - 8.0 v Instruction table 0(1S=0)
— [S/C and R/L:
Supply voltage Tor LCD driving VO-Vss | vss-0.3 = 7.0-Vss N Cursor or Set cursor moving and display shift |, e e
Display Shift| © | © | © | ° | © | T |3¢|RL| x| X lcontrol bit, and the direction, without|2%-3 US| 18:5 us|14.3 us
Electrical Characteristics Of LCM e aeaata.
Set CGRAM | o | o | o | 1 |acs|acs|acs|ace|act|aco|Se! CORAM address inaddress 6.3 us|18.5us [14.3 us
Item Symbol Condition Min | Typ | Max|Unit
Instruction table 1(1S=1)
Power Supply Voltage| Vdd 25°C 31 (33|35 Vv i P BS=1:1/4 bias
ALt oo |o|o|o|1]|es|r2|F1|ro|BSS01/Sbias 26.3 us|18.5us 143 us
. quency F2~0: adjust internal OSC
Power Supply Current Idd Vdd=3.3V - 0.5 1.0 |mA s=ricoN frequency for FR frequency.
et Set ICON address in address
Input voltage (high) Vih Pins(SDA.SCL.RST)| 19| — |wvdd| v address O ° | O] 1|0 |0 |ACSACZIACTIACO o unter. ORI RS R EO S
Input voltage (low) Vil vdd=3.3V 03| - [os]| Vv Power/ICON e e et ol
P 9 - = 2 control/Contr| o | o | o | 1 | o | 1 |ion|Bon| cs | ca |22 iSO 26.3 us|18.5us [14.3 us
56°C S astsst R
Recommended LC Follower Rab| Rab | Rab [~on: St follower cireuit on/off
T e 25°C 4.3 145 4.7 00| o1 1| o |Fon Rab2~0: 26.3 us|18.5us|14.3 us
Driving Voltage fes e v contral 2 | 1| 9 |odiect rollower amplified ratio
ro°c = = - Contrastset [ 0 | o | o | 1| 1|1 |cs|cz|c|co|contastsetioninemalfoliower 63 us|18.5 us|14.3 us
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Figure 5. 2-line Interface protocol
| o |Lastcontrol 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
[ 7_[Another control byte will follow the data byte unless a STOP condition is received |
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POWER ON and extemal reset
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Function set
Contrastsel RS [RAV] D87 [ 086 [ DB DB4 [ B3 [ 0B2 [ 0BT 080
Wal tme ims RS [ 0er 056 s 03+ s pez [ogi e | [0 [0 [ o [o [T [1[wlok[o]is
AferVOD stable oo o [Tt es]efci]e]| 0x38 0.0 1y1 100 0
! 073 0 1 141 00 11 \_*_IWa""mP“-“S
Functon set Wallime 35345
RS [ RAW] D37 | DB [ D85 D4 [ B3 [ DB2 [ DB [ DBY Clear Display
o[ofofolt]i[n o]0 PowerTCONTContrast control RS [RAN] DE | DB5 085 [ DB | DB3 [ D82 DET [ 060
038 0 0 1yl 100 O oo [os oss oee oss owe s om] | LT[0 [0 [0 [T
Waittime >263 S U0 [0 [T [0 [ [m[em[co 001 0 0 0y0 0 0 0 1

Function set 056 0 1 091 01 10 \M%
RS [RW] 087 [ DB B3  DB4 [ 0B3 [ 082 DB [ 0B) @‘@ g OBFF cotl
C[uo[e T[T N]oR[C]®

RS [RA] 087  0B5 ] 035 D34 083 [ D82 81 [ 8D
ofofofofola[t]n]c]s
0x0C 0 0 0y0O 1 100
Walime >26.34.8
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- Clear Display
RS R/W DB7 DB6 DBS DB4 DB3 DB2 DB1 DBO
[oT<] I

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

RS R/W DB7 DB6 DBS5 DB4 DB3 DB2 DB1 DBO
[oTeo] I

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

RS R/W DB7 DB6 DBS DB4 DB3 DB2 DB1 _DBO
|o o]lolo 0|D|0|1|I/D|S|
Set the moving direction of cursor and display.
>  UD: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 displa;
When DDRAM read (CGRAM readAvrite) 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, /D> = "0" - shift right)
S VD Description
o T [Snirt the aimpimy to the 1ot
H L Shift the display to the right
® Display ON/OFF
RS R/W DB7 DB6 DBS DB4 DB3 DB2 DB1 DBO
| o I o | [o]oJoefe] 1 [p]ec]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

>  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
Alternating
display
Every
64 frames,
— —

When B = "Low", blink is off.

=

Cursor - ——
® Cursor or Display Shift
RS R/W DB7 DB6 DBS DB4 DB3 DB2 DB1 DBO
| o o | o | o | o 1 |S/C|R/L|X|Xl
>  S/C: Screen/Cursor select b

it
igh”, 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", 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

When S/C="H

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 Value
C C [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/W
O|O

DB7 DB6 DBS DB4 DB3 DB2 DB1 DBO
|0|O|1]DL|N|DH|D|IS|

*> 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 : Displ
When N

line number control bit
"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 QOH~27H
When DH= “High” and N= “High”, it is forbidden
When DH =" Low ", display font is normal (5x8 dot)

* IS : normalfextension instruction select
When IS=" High”, extension instruction be selected (refer extension instruction table)
When IS=" Low”, normal instruction be selected (refer normal instruction table)

® Set CGRAM Address

RS R/W DB7 DB6 DBS DB4 DB3 DB2 DB1
| o | o | | o | i |AC5|AC4|AC3|A02|AC1|ACO|

Set CGRAM address to AC.
This instruction makes CGRAM data available from MPU
® Set DDRAM Address

RS R/W DB7 DB6 DBS DB4 DB3 DB2 DB1 DBO
| o | o | | 1l |Ac6|Ac5|Ac4|Ac3|Ac2|Ac1|Aco|

Set DDRAM address to AC,

This instruction makes DDRAM data available from MPU.

When 1-line display mode (N = 0), DDRAM address is from "00H" to "4FH""

In 2-line display mode (N = 1), DDRAM address in the 1st line is from "00H" to "27H", and
DDRAM address in the 2nd line is from "40H" to "67H"
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#include <Wire.h>
#define LCD_ADRS 0x3E

1B IHE

IF—DEEZAH void init_LCD() {

d writeData(byte t_data ;

char moji[] " AQM1602XA-RN-GBW"; void writeData(byte {_data) iex'liz:ﬁ‘l(?rgkmnd(()x?ﬂ)'
//SCL=A5=LCDNo02 SDA=A4=LCD! ; 8%

\{:ﬁ setursa() {C No2 § CDNo3 Wire.beginTransmission(LCD_ADRS); delay(20);
AR, Wire write(0x40); writeCommand(0x39);
init_ LCD(); Wire.write(t_data); iﬂzgﬂm and(Ox14):
b Wire.endTransmission(); delay(20); ’
V«}ld 1_002(3 5 e delay(1); writeCommand(0x73);

for(int i = 05 i< 16; i++) { } X . delay(20);
writeData(moji[i]); (1D FESAH writeCommand(0x52);

) void writetCommand(byte t_command) delay(20);
writeCommand(0x40+0x80); // 2LINE TOP writeCommand(0x6C);

forinti = 0; i < 16; i++) { Wire.beginTransmission(LCD_ADRS); delay(20);
writeData(H+0xb1); Wie.write(0x00); e omand(0x38);
) ire.write(t_command); O (001
while(1){}//stop Wire.endTransmission(); delay(20): ’
; » delay(10); writeCommand(0x0C);

/--—-main end--— } delay(20);

}




