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LCD [AQMO0802A-FL-YBH]
1.1
DC3.3V 8 2
30mm 19.5mm ST70321 12C
1.5mm LED

1.0

1. Display Format

8*2 Character

. Power Supply

3.3V

. Overall Module Size

30.0mm(W) x 19.5mm(H) x max 5.5mm(D)

. Viewing Aera(W*H)

27.0mm(W) x 10.5mm(H

. Dot Pitch (W*H)

0.50mm(W) x 0.55mm(H

. Character Size (W*H)

2.45mm(W) x 4.35mm(H

. Character Pitch (W*H)

( (H)

( (H)
0.45mm(W) x 0.50mm(H)
( (H)

( (H)

(H)

2.95mm(W) x 4.90mm(H

2
3
4
5. Dot Size (W*H)
6
7
8
9

. Viewing Direction

6:00 O’Clock

10. Driving Method

1/16Duty,1/5Bias

11. Controller IC

ST70321 OR EQUIV

12. LC Fluid Options

STN (Y-G) /Positive

13. Polarizer Options Transflective
14. Backlight Options LED-SIDE(Y-G)
15. Operating temperature -20°C ~ 70°C
16. Storage temperature -30°C ~ 80°C
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Item Symbol Min Typ Max Unit
Operating temperature Top -20 - 70 °C
Storage temperature Tst -30 - 80 °C
Input voltage Vin Vss Vdd
Supply voltage for logic Vdd- Vss 2.7 - 5.5
Supply voltage for LCD drive Vdd- Vo 3.0 - 7.0
3.0
3.1
Item Symbol Condition Min Typ Max Unit
Power Supply
Vdd 25°C 3.3 \
Voltage
Power Supply Current Idd Vad=5.0v, 0.5 mA
fosc=270kHz
Input voltage (high) Vih H level 0.8vdd Vdd
Input voltage (low) Vil L level 0 0.2vdd
-20°C -
Recommended LC Driving 25°C 4.3 4.5 4.7 \
Vdd -Vo
Voltage 70°C -
3.2 LED
Item Symbol Condition Min Typ Max Unit
Operate  Current IF VF=3.3£0.2V 40 mA
Luminance Lv IF= 40 mA 30 cd/m?
Peak wave length Ap IF= 40 mA 570 575 nm
4.0 (Ta=25°C, Vdd= 3.3V+0.25V)
Item Symbol Condition Min Typ Max Unit
Viewing angle (horizontal) 0 Cr=20 -35 - 35 deg
Viewing angle (vertical) ® Cr=20 -25 - 40 deg
Contrast Ratio Cr ®=0°, 6=0° - 6 -
Response time (rise) Tr ®=0°, 6=0° - 180 300 ms
Response time (fall) Tf ®=0°, 6=0° - 150 250 ms




5.0

1.VO
5 VOUT SEG1-40
3.CAFIN
4 CAPIP —
5 VDD U 1 SEQT——— SEGED
6VSS
7 EDA CC::.'-.'H
B.5CL | COM16 - LCD 8X2
9XRSETB COM1B
+iA BL+
o LED BACKLIGHT
6.0
Pin No. Symbol Function
1 VO Open
2 VOUT DC/DC voltage converter output
3 CAPIN
Pins for DC/DC voltage converter
4 CAPIP
5 VDD +3.3V
6 VSS Ground
7 SDA Serial data input
8 SCL Serial clock input
9 XRSETB | Chip reset signal. Active when low
A BL+ Power Supply for BL+
K BL- Power Supply for BL-




7.0

8.0

<
3.3v 3.3v
vo vop |2
7 1 spA
8 scL vout -2—|
9 | XRSETB ﬁF
cAPIN |2
captp H—|
A Anode (1:5F
€ | cathode vss [-8
LCD
AQM0802
GND
\ ——— f— ———--
SDA
tour
[ i re——“—ss—— e A i ——————————— e e e e
tin L Lsv:par
LW —
SCL / /
Tonsmy %t & : K— L
t 1: DAT
SDA
Lsu:sm
( Ta=-30°C to 85°C )
VDD=2.7 to 4.5V | VDD=4.5 to 5.5V
Item Signal, Symbol |Condition Rating Bating Units
Min. Max Min. Max.
SCL clock frequency fscik DC 400 DC 400 |[KHz
SCL clock low period SCL o — 1.3 — 13 — ”
SCL clock high period ticH 0.6 = 0.6 =
Data set-up time S| tsupat . 180 - 100 — ns
Data hold time tHo.0aT 0 0.9 0 0.9 us
SCL.SDA rise time SCL, t 20+0.1C. | 300 |20+0.1C.| 300 -
SCL,SDA fall time SDA ty 2040.1C. | 300 |20+0.1C| 300
ﬁ‘;‘aepacnwe load represent by each bus Ce _ _ 400 _ 400 of
Ss;t:’ﬁ itc:?:e for a repeated START 5 - _ 0.6 _ 06 _ us
Start condition hold time tHp.sTA —_ 0.6 = 0.6 = us
Setup time for STOP condition tsusTo — 0.6 = 0.6 = us
Bus free time between a Stop and _ _
START condition SCL | taur == 13 1.3 us
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AQMO802A-FL-YBW CHARACTER MODULE VERI1.0
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AQMOB0ZA-FL-YBW CHARACTER MODULE VERI1.0
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o Test
NO Test Item Description o Remark
Condition
Applying the high storage temperature
High temperature
1 Under normal humidity for a long time 80 °C 96hrs
storage
Check normal performance
Applying the low storage temperature
Low temperature
2 Under normal humidity for a long time
storage
Check normal performance -30°C 96hrs
Apply the electric stress(Volatge and
High temperature
3 current) Under high temperature fora | 70 °C 96hrs Notel
Operation
long time
Low temperature Apply the electric stress Under low -20°C 96hrs Notel
4
Environmental | Operation temperature  for a long time Note2
Test High 90% RH 40°C
Apply high temperature and high
5 temperature/High 96hrs Note2
humidity storage for a long time
Humidity Storage
Apply the low and high temperature
cycle -30°C<<>25°C<>80°C <>
-30°C/80°C 10
6 Temperature Cycle 25°C 30min  10min 30min
cycle
10min 1 cycle Check normal
performance
Freq:10-55Hz
Max Acceleration
Vibration test(Package Applying vibration to product check 5G 1cycle
7
state) normal performance time:1min time
Mechanical X.Y.Z direction
Test for 15 mines
Applying shock to product check normal Drop them
o Shock test(package performance through 70cm
state) height to strike
horizontal plane
9 Other
Remark

Note1:Normal operations condition (25°C+5°C).

Note2:Pay attention to keep dewdrops from the module during this test.
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» instruction table at “Normal mode”
(When “EXT" option pin connect to VDD, the instruction set follow below table)

Instruction

Instruction Code

Description

Instruction
Execution Time

OSC= (0SC= |OSC=
RS DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0O 380KHz|540kHz | 700KHzZ
. Write "20H" to DDRAM. and set 1.08 0.76 [0.59ms
Clear Display W8 0 0 0 il 0 0 1 DDRAM address to "00H" from AC ms ms
Set DDRAM address fo "00H" from
AC and return cursor to its original 1.08 0.76 |0.59 ms
Retum Home g % 8D 0 ' % position if shifted. The contents of ms ms
DDRAM are not changed.
Sets cursor move direction and
Entryiode 0 6 |w | 0| |6 ¢ || s FRetesdepayshil:These 26.3 us [18.5 us |14.3 us
Set operations are performed during
data write and read.
: D="1:entire display on
Display 0 o|lo|lo|o|1]|D|c| B |C=tcursoron 26.3us|18.5us|14.3 us
ON/OFF L .
B="1:cursor position on
S/C and R/L:
Cursor or Set cursor moving and display shift
: ; SIC | RY . T : 26.3us|185us|14.3 us
Display Shift 0 O 00T e RL X e ontrol bit, and the direction, without
changing DDRAM dala.
. I ; i« 84 bi
Function Set| o 0 lo |1 |DL{N]| x| x| x D'_" MMl e s 8_4 bits 26.3us|18.5us|14.3 us
N: number of line is 2/1
Set CGRAM address in address
Set CGRAM | o 0 | 1 |AC5|AC4|AC3|AC2|ACT|ACD] - 26.3 us|18.5 us |14.3 us
Set DDRAM 8 1 |acs|acs|aca|aca|aca|act|aco|>®t DORAMaddress inaddress g 3 g1 18,5 us|14.3 us
address counter
Read Busy A e
flag and 0 BF |AC6|ACE5|AC4|AC3|AC2|ACT|ACD 4 o 0 0 0
The contents of address counter
address
can also be read.
Write data Write data into internal RAM
) A 3 ) 26.3us|18.5us|14.3 us
to RAM 1 07 |D6 | D5 (D4 | D D2 | D1 | DO (DDRAM/CGRAM)
Read data Read data from internal RAM
26.3us|185us|14.3 us
from RAM ! Dr | D6 | DS | D4 1D3 ) D21 D1 DO e avicGRAM)
Note:

Be sure the ST7032 is not in the busy state (BF = 0) before sending an instruction from the MPU to the ST7032.
If an instruction is sent without checking the busy flag, the time between the first instruction and next instruction
will take much longer than the instruction time itself. Refer to Instruction Table for the list of each instruction

execution time.




instruction table at “Extension mode”

r
(when “EXT" option pin connect to Vss, the instruction set follow below table)
. Instruction
. Instruction Code o Execution Time
Instruction Description st losc= loscs
RS ([RIW|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DBO 380KHz|540kHz | 700KHz
Clear Write "20H" to DDRAM. and set 1.08 | 0.76 |0.59ms
: glofojo|ojJofofofoO]n P
Display DDRAM address to "00H" from AC | ms | ms
Set DDRAM address to "00H" from
Return ololololololololy| |pCandretum cursortoits original | 1.08 | 0.76 [0.69ms
Home position if shifted. The contents of ms ms
DDRAM are not changed.
Sets cursor move direction and
Entry Mode SR o |0 | oo |01 |w]|s [Peciiesdiplayshit These 26.3 us|18.5us|14.3 us
Set operations are performed during
data write and read.
Displa D=1:entire display on
ONF/)OEF p|lojJo|0o|0o|O]|1|D]|C]| B |C=tcursoron 26.3us|18.5us|143 us
B=1:cursor position on
DL: interface data is 8/4 bits
: * N: number of line is 2/1
FunctionSet{ o | o [o | o | 1 |oL| N |DH|[0]| IS DH: double height font 26.3 us[18.5us|14.3 us
IS: instruction table select
SetD M Set DDRAM address in add
LODRAM BRI . |acs|acsiacs|aca|acz|act|acol5® Maddress in address  log 5 ye|18.5us|14.3 us
address counter
W hether during internal operation or
Read Busy not can be known by reading BF.
flag and 0 | 1 | BF |AC6|ACs|AC4|AC3|AC2|ACT|ACD 0 0 (]
The contents of address counter
address
can also be read
1 0 (D7 |D6 (D5 |D4 |D3 | D2|D1| D0 .Jus|18.5us .3 us
10 RANT bmsnecmeonray [2631]188us|143
Read data Read data from internal RAM
from RAM 1|1 |D7|D6|D5|D4|D3|D2|D1|D0 (DDRAM/CGRAM/ICONRAM) 26.3us|18.5us|14.3 us
Note * : this bit is for test command , and must always set to “0"
Instruction table 0(1S=0)
c S/C and R/L:
ursor or Set cursor moving and display shift
. : 1 |SIC|RI ; : :
Display Shift 0 R WO el % control bit, and the direction, without ghsum 160U 1850
changing DDRAM data.
Set CGRAM| o | o | 0 | 1 |acs|ac4|aca|ac2|act ACBHEE&SS{RAM address in address  |oe 5 e 18 6 us [14.3 ue
Instruction table 1(1S=1)
BS=1:1/4 bias
Internal OSC BS=0:1/5 bias
0|0 |(o|o|0|1|BS|F2|F1 ) ; g 14.
frequency F2-~0: adjust internal OSC 26308 10.5U8 145 us
frequency for FR frequency.
Set ICON Set ICON address in address
0 0 26. 18. 14.3
address 0| 1| 0| 0 |AC3|AC2|ACT|ACD - 3us|18.5us(14.3 us
Power/ICON lon: ICON display on/off
'S5 /
control/Contr{ o | o [ 0| 1 | o | 1 |on|Bon| s Rom: s ooster oot gl 26.3 us [18.5us |14.3 us
C5,C4: Contrast set for internal
ast set
follower mode.
Fon: set follower circuit on/off
Egﬁ:’ggler 0 | 0|0 | 1 0 |Fon R;b R_‘:'b R Rab2~0- 26.3us|18.5us (143 us
select follower amplified ratio.
Contrastset [0 |0 [ o |1 |1]1 |calcz|ci|co fw‘:}':‘:’s‘ setforinternal follower o6 3 us |18.6 us [14.3 us
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13.0
1. LCD

2.LCD

3.LCD
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