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1. General Description
AiP31066L is a dot matrix LCD driver & controller LSI which is fabricated by low power CMOS
technology.

Features

* Character type dot matrix LCD driver & controller.

* Internal driver:16 common and 40 segment signal output.

* Easy interface with 4-bit or 8-bit MPU.

* Display character pattern:5x8 dots format (192 kinds) & 5x11 dots format (64 kinds).

* The Special character pattern is directly programmable by the Character Generator RAM.

* A customer character pattern is programmable by mask option.

* Programmable Driving Method by the same character font mask option:Display Waveform B-type

* [t can drive a maximum at 80 characters by using the AiP31065 or AiP31063 externally.

* Various instruction functions.

* Built-in automatic power on reset.

Internal Memory

- Character Generator ROM (CGROM):10,880 bits (192 charactersx5x8 dots) & (64 charactersx5x11
dots)

- Character Generator RAM (CGRAM):64x8 bits (8 charactersx5x8 dots)or (4 charactersx5x11 dots)

- Display Data RAM (DDRAM):80x%8 bits (80 characters max.)

» Low power operation

- Power supply voltage range (VDD):2.7 to 5.5V

- LCD driving voltage range (VDD-V5):3.0 to 7.0V

* CMOS process

* Programmable duty cycle:1/8,1/11,1/16

* Character Patterns:

Type of Character Patterns
AiP31066LC Character patterns of English &Japanese
AiP31066L-002 Character patterns of English &Russian
AiP31066L-003 Character patterns of English & Europe
AiP310661L-004 Character patterns of English & Persian

* Chip size: 2805%2555 (umxum).
*The IC substrate should be connected to VDD or float in the PCB layout artwork.
* 80 QFP, 80 LQFP or bare chip available (PAD Diagram is described in NO.7)
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Ordering Information:

Tube packing specifications:

Boxed

Packagin Markin
Part number ; amng q J TUt?t tube Boxi_(: Notes
orm code guantity quantity quantity

Dimensions of
plastic enclosure:

AiP31066LLB80.TB | LQFP80 | AiP31066L | 100 10 16001 0 mx10mm

PCS/plate | plate/box | PCS/box | . .

Pin spacing:
0.4mm

Note: If the physical information is inconsistent with the ordering information, please refer to the actual

product.
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2~ Block Diagram And Pin Description
2.1, Block Diagram
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2.2 Pin Configurations
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2.3+ Pin Description

http://www.i-core. cn

P.C.: 214072

2.3.1. QFP80
Pin No. Pin Name 1/0 Description Interface
3 VDD Supply Voltage for logical circuit
(+3V+10%,+5V£10%)
Supply Voltage P Power Supply
23 GND Ground (0V)
26~30 VI~V5 Bias voltage level for LCD driving
1~22
6380 S1~S40 Segment output O | Segment signal output for LCD drive LCD
47~62 Cl1~Cl6 Common output O | Common signal output for LCD drive LCD
24 0SC1 [ | Oscillator. When using internal oscillator, External
. connect external Rf resistor. . .
Oscillator " 1 clock i d ) resistor/oscillator
25 0SC2 0 external clock 1s used, connect it to (0SCI)
OSCl.
Extension driver . .
31 CLK1 Extension driver latch clock
Latch clock
Extension driver . . .
32 CLK2 ) Extension driver shift clock
Shift clock
Alternated signal O ) ) Extension driver
. Outputs the alternating signal to convert
34 M for LCD driver .
LCD driver waveform to AC.
output
35 D Display data Outputs extension driver data
interface (the 41st dot's data)
Used as register selection input.
When RS=“High”, Data register is
36 RS Register select I selected.
When RS=“Low”, Instruction register is
selected.
Used as read/write selection input.
37 R/W Read/Write I | When RW = “High”, read operation.
When RW = “Low”, write operation.
38 E Read/Write enable I | Used as read/write enable signal. MPU
In 8-bit bus mode, used as low order
39~42 DB0~DB3 I/0O | bidirectional data bus.
In 4-bit bus mode, open these pins.
Data bus 0-7 Il.l f%—bit 'bus mode, used as high order
bidirectional data bus.
43~46 DB4~DB7 I/O | In 4-bit bus mode, used as both high and
low order.
DB7 used for Busy Flag output.
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2.3.2. LQFPS0

Pin No. | Pin Name | I/O Description Interface
31 VDD P Supply Voltage for logical circuit (+3V+10%,
+5V£10%) P Supp]
21 GND P | Ground (OV) OWeL SUpPYY
24~28 V1~V5 P | Bias voltage level for LCD driving
1~20
6180 S1~S40 O | Segment signal output for LCD drive LCD
45~60 C1~Cl16 O | Common signal output for LCD drive LCD
22 0OSC1 I Oscillator.When using internal oscillator, connect External
” 0SC2 0 external Rf resistor. resistor/oscillat
If external clock is used, connect it to OSCI. or (OSC1)
29 CLK1 Extension driver latch clock
30 CLK2 Extension driver shift clock .
: . - Extension
O | Outputs the alternating signal to convert LCD driver .
32 M driver
waveform to AC.
33 D Outputs extension driver data (the 41st dot's data)
36 E Used as read/write enable signal.
Used as read/write selection input.
35 R/W When RW = “High”, read operation.
I When RW = “Low”, write operation.
Used as register selection input.
When RS="“High”, Data register is
34 RS
selected.
When RS=“Low”, Instruction register is selected. MPU
In 8-bit bus mode, used as low order
37~40 | DBO~DB3 | I/O | bidirectional data bus.
In 4-bit bus mode, open these pins.
In 8-bit bus mode, used as high order
bidirectional data bus.
41~44 | DB4~DB7 | 1/O ) )
In 4-bit bus mode, used as both high and low order.
DB7 used for Busy Flag output.
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3. Electrical Parameter

3.1, Absolute Maximum Ratings
(Tamy=25°C, All voltage referenced to GND, unless otherwise specified)

Characteristic Symbol Value Unit
Power Supply Voltage(1) VDD -0.3~+7.0 v
Power Supply Voltage(2) Viep VDD-12.0~VDD+0.3 v
Input Voltage Vin -0.3~VDD+0.3 v
Operating Temperature Topr -40~+85 °c
Storage Temperature Tsra -55~+125 °c
Soldering Temperature TL 250 C
Note: Voltage greater than above may damage the circuit. VDD>V1>V2>V3>V4>V5
3.2+ Electrical Characteristics
3.2.1. DC Characteristics 1
(VDD=4.5V~5.5V, T mp=-40~+85°C)
Characteristic Symbol Condition Min. Typ. Max. Unit
Operating Voltage VDD - 4.5 - 5.5 v
Internal oscillation or external
Supply Current Ipp clock. (VDD=5.0V. fosc=250KHz) - 0.55 0.8 mA
Input Voltage (1) Vi - 2.5 - VDD v
(except OSC1) Vi - -0.3 - 0.6
Input Voltage (2) Vi - VDD-1.0 - VDD v
(OSC1) Via - -0.2 - 1.0
Output Voltage (1) VOHI IOH:-O.ZOSIHA 2.4 - - v
(DBO to DB7) VoL, Ior=1.2mA - - 0.4
Output Voltage (2) Vomr Io=-40mA 0.9VDD - -
(except DBO to v
DB7) VoL [o=40mA - - | 0.1VDD
Input Leakage »
Current IIKG V[N* 0V to VDD -1 - 1 UA
Input Low Current I Vin=0V,VDD=5V(PULL UP) -50 -125 -250
Internal Clock _ 0 _
(external Ry) fosci R=91kQ+2%(VDD=5V) 190 270 350 kHz
fosc 125 270 410 kHz
External Clock duty - 45 50 55 %
tr,tr - - 0.2 ms
. IO::I:SOHA, VLCD:4-0V
COM ON resistance Recom COMI1.COM16 - - 20 "
. IO: iSOuA,VLCD=4.0V
SEG ON resistance Rseg SEG1-SEG40 - - 30
LCD Driving .
Voltage Vicp VDD-V5(1/5,1/4 Bias) 3.0 - 7.0 v
Address: Building B4,NO.777,Jianzhu Road,Binhu District,Wuxi City,Jiangsu Province 10/ 39
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3.2.2. DC Characteristics 2
(VDD=2.7V~4.5V, Tymp=-40~+85°C)

Characteristic Symbol Condition Min. Typ. Max. | Unit
Operating Voltage VDD - 2.7 - 4.5 v
Internal oscillation or external
Supply Current oo | jock. (VDD=3.0V,fosc=250kHz) y 0.2 04 | mA
Input Voltage (1) Vini - 0.7VDD - VDD
A%
(except OSC1) \ - -0.3 - 0.55
Input Voltage (2) Vi B 0.7VDD B VDD
v
(0SC1) Vs - - = 0.2VDD
Output Voltage (1) VOHI IOH:-O. ImA 0.75VDD - - v
(DBO to DB7) VoL Ior=0.1mA ' - | o02vDD
Output Voltage (2) VOH2 IO=—40mA 0.8VDD - 2 v
(except DBO to DB7) Voo To=40mA . _ 0.2VDD
Input Leakage Current Iikg Vin=0V to VDD -1 - 1
uA
Input Low Current I Vin=0V,VDD=3V(PULL UP) -10 -50 -120
Internal Clock . o .
(external Ry) fosci R75kQ42%(VDD=3V) 190 270 350 kHz
foscz 125 270 410 kHz
External Clock duty - 45 50 55 %
tr,tE - - 0.2 ms
. IOZﬂZSOHA,VLCD:4.OV
COM ON resistance Reom COMI.COM16 - - 20 o
. Io=£50uA,Vicp=4.0V
SEG ON resistance Rk SEG1-SEG40 - - 30
LCD Driving Voltage Viep VDD-V5 (1/5,1/4 Bias) 3.0 - 7.0 A%
LCD Driving Voltage
Duty 1/8, 1/11 Duty 1/16 Duty
Power : : :
Bias 1/4 Bias 1/5 Bias
VDD VDD VDD
Vi VDD-V | cp/4 VDD-Vcp/5
V2 VDD-V;cp/2 VDD-2Vcp/5
V3 VDD-V¢p/2 VDD-3Vcp/5
V4 VDD-3Vcp/4 VDD-4V p/5
V5 VDD-Vicp VDD-Vicp
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3.2.3v AC Characteristics 1
(VDD=4.5V~5.5V, Tym,=-40~+85°C)

Mode Characteristic Symbol Min. Typ. Max. | Unit
E Cycle Time te 500 - -
E Rise/Fall Time trotF - - 20
Write Mode E Pulse Width (High,Low) tw 230 - -
(Refer to R/W and RS Setup Time toul 40 - - ns
Figure 1) R/W and RS Hold Time tH 10 - -
Data Setup Time toun 80 - -
Data Hold Time t 10 - -
E Cycle Time te 500 - -
E Rise/Fall Time tr,tF - - 20
Read Mode E Pulse Width (High, Low) tw 230 - -
(Refer to R/W and RS Setup Time tsu 40 - - ns
Figure 2) R/W and RS Hold Time ty 10 - -
Data Output Delay Time to - - 120
Data Hold Time tpH 5 - -

3.2.4. AC Characteristics 2
(VDD=2.7V~4.5V, Tym,=-40~+85°C)

Mode Characteristic Symbol Min. Typ. Max. | Unit
E Cycle Time tewn 1000 - -
E Rise/Fall Time tR,tp - - 25
Write Mode E Pulse Width (High,Low) tw 450 - -
(Refer to R/W and RS Setup Time tSu1 60 - - ns
Figure 1) R/W and RS Hold Time tH 20 - -
Data Setup Time tow2 195 - -
Data Hold Time t 10 - -
E Cycle Time te 1000 - -
E Rise/Fall Time trotF - - 25
Read Mode E Pulse Width (High,Low) tw 450 - -
(Refer to R/W and RS Setup Time tou 60 - - ns
Figure 2) R/W and RS Hold Time tu 20 - -
Data Output Delay Time tb - - 360
Data Hold Time toH 5 - -
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3.2.5. AC Characteristics 3
(VDD=2.7V~4.5V, Tyn,=-40~+85°C)

Mode Characteristic Symbol Min. Typ. Max. | Unit
Clock Pulse Width (High, Low) te 800 - -
Interface Mode Clock Rise/Fall Time trotr - - 25
with Extension Clock Setup Time T= 500 - - ns
Driver (Refer to Data Setup Time tsu2 300 - -
Figure 3) Data Hold Time tou 300 - -
M Delay Time toMm -1000 - 1000
4. Testing Circuit
4.1, AC Testing Circuit
>§L VIH1 VIH1 3§<
RS
— VIL1 VIL1 F
th1
tsul | »
W \ 1 | /
N VILT XLt
tw ™
‘ M|t
—. ‘—
VIH1¥~ A /7
E VIL1 7_/ \T VI
—»| | . 11 2
_ - VIH1 ) VIH‘I:
DBO ~DBT7 v Vaid Dda viLJ
* fc >
Figure 1. Write Mode Timing Diagram
- VIH1 VIHPL
RS ] A
S VIL1 VILY

tsu th |
R/W VI :' VIH1
th
’ tw |
j—t
-\“'IyL ;L
B VIL],,_ | VIL1 <+ VIL1
—| |¢—tr
e D— “tDH_
- F VIH1 J
DBO~DB? Valid Data L]
L VIL1 VILY

tc

Figure 2 . Read Mode Timing Diagram

v
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* "l
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—| |[«—tDM

Figure 3 . Interface Mode With Extension Driver Timing Diagram

5. Function Description

5.1, System Interface

This chip has both kinds of interface type with MPU: 4-bit bus and 8-bit bus.

4-bit bus and 8-bit bus are selected by the DL bit in the instruction register. During read or write operation,
two 8-bit registers are used. One is the data register (DR), and the other is the instruction register (IR).

The data register (DR) is used as a temporary data storage place for being written into or read from
DDRAM/CGRAM.The target RAM is selected by RAM address setting instruction.Each internal
operation, reading from or writing into RAM, is done automatically. Thus, after MPU reads DR data, the
data in the next DDRAM/CGRAM address is transferred into DR automatically. Also, after MPU writes
data to DR, the data in DR is transferred into DDRAM/CGRAM automatically.

The Instruction register (IR) is used only to store instruction codes transferred from MPU. MPU cannot
use it to read instruction data. To select a register, you can use RS input pin in 4-bit/8-bit bus mode.
Various kinds of Operations according to RS and R/W bits:

RS R/W Operation
L L Instruction Write operation (MPU writes Instruction code into IR)
L H Read Busy flag(DB7) and address counter (DBO to DB6)
H L Data Write operation (MPU writes data into DR)
H H Data Read operation (MPU reads data from DR)
Address: Building B4,NO.777,Jianzhu Road,Binhu District,Wuxi City,Jiangsu Province 14/ 39
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® Busy Flag (BF)
BF="High”, indicates that the internal operation is being processed. So during this time the next
instruction cannot be accepted. BF can be read through DB7 port when RS=“Low” and R/W="High”
(Read Instruction Operation). Before executing the next instruction, be sure that BF is not “High”.

® Address Counter (AC)
The address Counter (AC) stores DDRAM/CGRAM addresses, transferred from IR. After writing into
(reading from) DDRAM/CGRAM, AC is automatically increased (decreased) by 1. When RS="“Low” and
R/W=“High”, AC can be read through ports DB0 to DB6.
® Display Data RAM (DDRAM)
DDRAM stores display data of maximum 80x8 bits (80 characters). DDRAM address is set in the address
counter (AC) as a hexadecimal number (Refer to Fig-4.)

MSB LSB

‘ ACB ACH AC4 AC3 AC2 AC1 ACD

Figure 4 . DDRAM Address

1) 1-line display
In case of 1-line display, the address range of DDRAM is 00H-4FH.
An extension driver will be used. Fig-5 shows the example with 40 segment extension driver added.

Display position

1 2 3 4 5 & 7 8 5 10 11 12 12 14 15 16 17 18 19 20 21 22 23 24

COnt
Coma

nn|mim? 05 | o6 |:|r:|.f)F|L|F.‘lE |m[||||9||3|u||ﬁ|m||r|

n::=|m

u?| 3s|us|-3a|na|nc

SEG EG EG1 Extangion Driver (40SEG) SEG 5 - rver (40SEG) SEGA
SEG1 ATP31066L SEG40 SEG1 Extansion Drver (405EG) SEGAD \\ SEG] Extension Dviver (d0SEG) SEGAD
——DORAN address

{ 2 3 4 5 § 7 a 9 10 11 12 13 14 15 18 17 18 19 20 21 22 23 24
COM1 - .
—_ m|m_33|n: 05 us|n?|ua| oo | oA .‘)B||JC|D[’; oE | oF | 10 ¥ |9||3 2] 15 m||7r 1s|
CoM |

SEGH LIP3 1066L SEG40 SEGT Extenson [?rr.'m {405EG) SEG40 BEGT Extenson Drver (405EG) SEGLD

(After Shift Left)

1 2 3 4 5 & 7 a 9 10 11 12 13 14 15 18 17 18 19 20 21 22 23 24
comt
—|¢F|D:J|[-;|:-2|-33|u.'. 13 |¢||s|1s|
cama

us|ua| D?|US[UB|DA|OE:DC|UD|UE; |m= |n||1||2
{ |

e = iver (40SEG) SEGID SEG1 Exter river (40SEG) SEGH
SEG1 ATP31066L SEGAD SEG Extansion Driver (40SEG) SEGID SEG Extension Driver (d0SEG) SEGAD
(Afler Shift Right)

Figure 5 . 1-line x 24 char. display with 40 SEG. extension driver
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2) 2-line display
In case of 2-line display, the address range of DDRAM is 00H-27H and 40H-67H.
An extension driver will be used. Fig-6 shows the example with 40 segment extension driver added.

Display positen
t 2 2 4 5 & T & 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

_|DE|D1|3;|E3|C& a5 | ce=n?| os|oofoafo :5|-'.1=| 10 i!lt? 13 |.4||a 1~3||?|
COME

DDRAM addrass
‘...+.m|¢1|42|-3| 5 | a6 | 47 ‘.13!:9 dA .aai.:c|.u:>|.:5|.-1:=| |-I||5: &2 53|5—1|'55|56 57
COMIE

SEGI ATPS1066L SEGA0 SEG1 Extension Driver (405EG) SEGAD SEG1 Extension Deiver (J0SEG) SEGA0

1 2 3 4 5 & T 8 B 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
‘"':"’_'|m i:-D|EIE|EIF|1C| |11|1z|=3|1¢||5||E|1?||a|
COMG

MEH I-.TI'.c_z';"IS']".';.T,'['Ié"[’.é'_".ﬁ']'}fs'] [Té'[]'q'.i%’]]’é'ﬂﬁ“|'§é"E'-—_['éﬂ E'."] L:E]F & [s7

SEGT SEGAD SEG1 Extension Drver (405SEG) SEGA0 SEG1 Extension Dviver (4052G) SEGAD
ATP310GEL 5% : WOSER) 5G] £ RoTED)

0z o3 ] oe ‘.:@!cm|ne. oc

B

=

(After Shift Left)

5 g9 10 1 12 13 14 15 /18 I7 18 18 20 21 32 23 24
eam ’-?|:|3 o n:-‘c3|_|u5|usi ||:||'|l33 5&[E#|DE|G€IDD|DE| |-}F|IE|11 ,2||3|14]|~.~
COM2
covel e ¢n|.u|42|.13|u§:5 45| ia?|¢a|:aisai¢s|m|m 5E |.'r-|5ﬂ|5| MEIEEE
COME | 1 | |

SEG1 Extension Drives (A0SEG) SEGA0  SEG1 Extension Driver (205EG) SEG40
(ATtEr Shint Right)

SEG1 - aTpatpesL EO4

Figure 6 . 2-linex24 char. display with 40 SEG. extension driver

® CGROM(Character Generator ROM)
CGROM has a 5x8 dots 192 characters pattern and a 5x11 dots 64 characters pattern.
CGROM has 192 character patterns of 5x8 dots, and 64 character patterns of 5x11 dots.

® CGRAM(Character Generator RAM)
CGRAM has up to 5x8 dots 8 characters or 5x11 dots 4 characters. By writing font data to CGRAM, user
defined characters can be used (Refer to Table 1)

® Timing Generation Circuit
Timing generation circuit generates clock signals for the internal operations.

® | CD Driver Circuit

LCD Driver circuit has 16 common and 40 segment signals for LCD driving. Data from
CGRAM/CGROM is transferred to a 40-bit segment latch serially, and then is stored to 40-bit shift latch.
When each common is selected by 16-bit common register, segment data is also output through segment
driver from a 40-bit segment latch. In case of 1-line display mode, COMI1 to COMS8 have 1/8 duty or
COM1 to COM11 have 1/11 duty, and in 2-line mode, COM1 to COM16 have a 1/16 duty ratio.

® Cursor/Blink Control Circuit
It controls the cursor/blink ON/OFF at cursor position.
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Table 1. Relationship between Character Code (DDRAM) and Character Pattern (CGRAM)

%‘Sgﬁ:ﬂr ga(;g)e CGRAM address CGRAM Data Pattern
D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO A5 | A4 | A3 | A2 | Al | AO P7|P6|P5|P4|P3|P2|P1|PO number
0 0 0 0 1 1 1 0
0 0 1 0 0 1 0 0
0 1 0 0 0 1 0 0
0 1 1 0 0 1 0 0
0000x///// o o <X o T o o | pattemn
1 0 1 0 0 1 0 0
1 1 0 0 1 1 1 0
1 1 1 0 0 0 0 0
0 0 0 0 1 1 1 0
0 0 1 1 0 0 0 1
0 1 0 1 0 0 0 0
0 1 1 1 0|0 0 0
00| 0| 0] x / / / / / T T o o X1 x| * Bl o ol ol o pattern2
1 0 1 1 0 0 0 1
1 1 0 0 1 1 1 0
1 1 1 0 0 0 0 0
%k % *
% %k *
%k k *
% % *
/7/7 0olofo HEEEEERE
// 0 0 1 1 0 0 0 0
%/ ol1]o 1lolofo]o
0 1 1 1 1 1 1 0
o000 x/// %%/1 o | %% K P To o o] patems
%%% 1]o]1 1|ofofo]1
1 1 0 1 1 1 1 0
7 / / / 1] oJojofo]o
Character Code
CGRAM address CGRAM Data Pattern
(DDRAM data) ber
D7 | D6 | D5 | D4 | D3| D2 | D1|DO0 A5 | A4 | A3 | A2 | Al | AO P7|P6|P5|P4|P3|P2|P1|PO numbe
/ olof[o]o olof1]o]o
/ 0 0 0 1 0 0 1 0 0
0 0 1 0 1 1 1 1 1
/ / / 0o |11 1o 1]o/1
0 0 0 0 X X X | x| X patternl
0 1 0 0 1 0 1 0 1
0 1 0 1 1 1 1 1 1
0 1 1 0 0 0 1 0 0
0 1 1 1 0 0 1 0 0
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5.2, Instruction Description
To overcome the speed difference between the internal clock of AiP31066L and the MPU clock,
AiP31066L performs internal operations by storing control information to IR or DR. The internal
operation is determined according to the signal from MPU, composed of read/write and data bus (Refer to
Table 3).
Instructions can be divided largely into four groups:
1) AiP31066L function set instructions (set display methods, set data length, etc.)
2) address set instructions to internal RAM
3) data transfer instructions with internal RAM
4) others
The address of the internal RAM is automatically increased or decreased by 1.
Note: During internal operation, Busy Flag (DB7) is read “High”.
Busy Flag check must be preceded by the next instruction.
When an MPU program with checking the Busy Flag (DB7) is made, it must be necessary 1/2 fosc
for executing the next instruction by the falling edge of the 'E' signal after the Busy Flag (DB7)
goes to “Low”.

1) Clear Display
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

0 0 0 0 0 0 0 0 0 1

Clear all the display data by writing “20H” (space code) to all DDRAM address, and set DDRAM address
to “O0H” into AC (address counter). Return cursor to the original status, namely, bring the cursor to the
left edge on the first line of the display. Make the entry mode increment (I/D="High”).

2) Return Home
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

0 0 0 0 0 0 0 0 1

* " dont care

Return Home is cursor return home instruction. Set DDRAM address to “00H” into the address counter.
Return cursor to its original site and return display to its original status, if shifted.
Contents of DDRAM does not change.

3) Entry Mode Set
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

0 0 0 0 0 0 0 1 /D SH

Set the moving direction of cursor and display.

I/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 way as DDRAM, when reading from or writing to CGRAM.
SH:Shift of entire display
When DDRAM read (CGRAM read/write) operation or SH=“Low”, shifting of entire display is not
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performed. If SH="High” and DDRAM write operation, shift of entire display is performed according
to I/D value (I/D="High”:shift left, I/D = “Low”:shift right).

4) Display ON/OFF Control
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

0 0 0 0 0 0 1 D C B

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 remains 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 preserves its data.
B: Cursor Blink ON/OFF control bit

When B="“High”, cursor blink is on, which performs alternately between all the “High” data and
display characters at the cursor position.

When B="“Low”, blink is off.

5) Cursor or Display Shift
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

a 0 ] 0 0 1 SIC RIL -

Shifting of right/left cursor position or display without writing or reading of display data. This instruction
is used to correct or search display data.(Refer to Table 2) During 2-line mode display, cursor moves to the
2nd line after the 40th digit of the 1st line.

Note that display shift is performed simultaneously in all the lines. When displayed data is shifted
repeatedly, each line is shifted individually. When display shift is performed, the contents of the address
counter are not changed.

Table 2. Shift Patterns According to S/C and R/L Bits

S/IC R/L Operation

Shift cursor to the left, AC is decreased by 1

Shift cursor to the right, AC is increased by 1

Shift all the display to the left, cursor moves according to the display

el el k=R =]
— o (—[O

Shift all the display to the right, cursor moves according to the display

6) Function Set
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

0 0 0 0 1 DL N F - -

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. Hence, DL is a signal to select 8-bit or 4-bit
bus mode.
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When 4-bit bus mode, it needs to transfer 4-bit data twice.
N:Display line number control bit
When N="“Low”,1-line display mode is set.
When N="High”,2-line display mode is set.
F:Display font type control bit
When F=“Low”,5%8 dots format display mode is set.
When F=“High”,5x11 dots format display mode.

7) Set CGRAM Address
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

0 0 0 1 AC5 | AC4 | AC3 | AC2 | AC1 | ACO

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

8) Set DDRAM Address
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

0 ] 1 ACE | AC5 | AC4 | AC3 | AC2 | AC1 | ACD

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

When 1-line display mode (N=Low), DDRAM address is from “00H” to “4FH”. In 2-line display mode
(N=High), DDRAM address in the 1st line is from “00H” to “27H”, and DDRAM address in the 2nd line
is from “40H” to “67H”.

9) Read Busy Flag & Address
RS RW DBY DB DBs DB4 DB3 DBz DB1 DBO

0 1 BF | ACE | AC5 | AC4 | AC3 | ACZ | AC1 | ACOD

This instruction shows whether AiP31066L is in internal operation or not.

If the resultant BF is “High”, internal operation is in progress and should wait until BF is to be Low, which
by then the next instruction can be performed. In this instruction you can also read the value of the address
counter.

10) Write data to RAM
RS R\W DB7 DB6 DB DB4 DB3 DB2Z DB1 DBO

1 0 D7 D6 D5 D4 D3 D2 D1 Do

Write binary 8-bit data to DDRAM/CGRAM. The selection of RAM from DDRAM, and CGRAM, is set
by the previous address set instruction (DRAM address set, CGRAM address set). RAM set instruction
can also determine the AC direction to RAM. After write operation, the address is automatically
increased/decreased by 1, according to the entry mode.
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11) Read data from RAM
RS rRW DBY DB DB5 DB4 DB3 DBz DB1 DBO

1 1 D7 D6 D3 D4 D3 D2 D1 DO

Read binary 8-bit data from DDRAM/CGRAM. The selection of RAM is set by the previous address set
instruction. If the address set instruction of RAM is not performed before this instruction, the data that has
been read first is invalid, as the direction of AC is not Yet determined. If RAM data is read several times
without RAM address instructions set before read operation, the correct RAM data can be obtained from
the second. But the first data would be incorrect, as there is no time margin to transfer RAM data.

In case of DDRAM read operation, cursor shift instruction plays the same role as DDRAM address set
instruction, it also transfers RAM data to output data register.

After read operation, address counter is automatically increased/decreased by 1 according to the entry
mode. After CGRAM read operation, display shift may not be executed correctly.

NOTE:In case of RAM write operation, AC is increased/decreased by 1 as in read operation.

At this time, AC indicates the next address position, but only the previous data can be read by the read

instruction.
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Table 3. Instruction Table

Instruction Code Execution
Instruction Description time (fosc=
RS |R/W|DB7|DB6|DB5|DB4 |DB3|(DE2|DB1|DBO 270 kHz)
Clear Write '20H"to DDRAM and set
Display 0o 0o o 0 00T InhRAM address to D0H" from AC 1.53 ms
Set DDRAM address to '00H"
Return from AC and return cursor to its
Home o|l0|o0o| 0|0 0|0 1 - |original position if shifted. 1.3 ms
The contents of DDRAM are not
changed.
Entry Mode Assign cursor moving direction
Set oloe|opopo 0 1o sH and enable the shift of entire display. 39 ps
) . Set display(D), cursor(C),
g;:sglgﬁligl o|l0|0| 0|0 1 D | ¢ | B |and blinking of cursor(B) on/off 39 s
control bit.
Cursor ar Set cursor moving and display 39 us
Display o|l0o | 0| 0| 1|[SC|RL - |shift control bit, and the direction, ;
Shift without changing of DDRAM data.
Set interface data length (DL:
Function Set ololo oLl Nl e i 8-t_J|tf4_-t:-|t:)= n_umbers of_d|sp|ay line 39 us
(N2 2-line/1-line) and, display
font type (F-5x11dots/5=8 dots)
Set CGRAM ol o . lacs|acalacalacalact|aco Set CGRAM address in address 39 s
Address counter.
Set DDRAM 0 1 |acelacslacalacslacz2 actlace Set DDRAM address in address 39 s
Address counter.
Whether during internal operation
Read Busy :
Flag and 1 | BF |acs|acs|aca |aca|acz|act|aco| 2 not can be known by reading BF. 0 us
Address The contents of address counter
can also be read.
Write Data to ) Write data into internal RAM
RAM 0 |D7 |D6 | D5 | D4 |D3|D2|D1|DO0 (DDRAM/CGRAM). 43 us
Read Data ) Read data from internal RAM
from RAM 1 |D7 |D6 | D5 | D4 |D3| D2 |D1| D0 (DDRAM/CGRAM). 43 us

* <% dont care

Note: When an MPU program with checking the Busy Flag(DB7) is made, it must be necessary 1/2fosc is

necessary for executing the next instruction by the falling edge of the 'E' signal after the Busy Flag (DB7)

goes to “Low”.
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5.3+ Interface With MPU

1) Interface with 8-bit MPU
When interfacing data length are 8-bit, transfer is performed at a time through 8 ports, from DBO to DB7.

Example of timing sequence is shown below.

RS

RIW —/ -
= _/ ./ L/ S .
Internal / Internal Operation \ f
signal
No
DB7 x DATA x / Busy \ f Bus‘y’\ \ Busy / x DATA x
| | |
AN

|
N\ A A

1 | | |
Instruction Busy Flag Check  Busy Flag Check  Busy Flag Check Instruction

Figure 7 . Example of 8-bit Bus Mode Timing Diagram

2) Interface with 4-bit MPU

When interfacing data length are 4-bit, only 4 ports, from DB4 to DB7, are used as data bus.

At First, the higher 4-bit (in case of 8-bit bus mode, the contents of DB4-DB7), and then the lower 4-bit
(in case of 8-bit bus mode, the contents of DB0-DB3) are transferred. So transfer is performed twice Busy
Flag outputs “High” after the second transfer is ended.

Example of timing sequence is shown below.

RS

R/W / \
= JUYUL YUY UYL YL
'”?ema' f Internal Operation \ /
signal
No
LN EICY TSN D SR 2 8 6
| |
. N M

I
I fl |
Instruction Busy Flag Check Busy Flag Check Instruction

Figure 8 . Example of 4-bit Bus Mode Timing Diagram

5.4, Initializing

When the power is turned on, AiP31066L is initialized automatically by power on reset circuit.

During the initialization, the following instructions are executed, and BF (Busy Flag) is kept “High” (busy
state) to the end of initialization.

(1) Display Clear instruction: Write “20H” to all DDRAM

(2) Set Functions instruction:
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DL=“High’:8-bit bus mode
N="“Low”:1-line display mode
F="“Low”:5x8 font type
(3) Control Display ON/OFF instruction:
D=“Low”:Display OFF
C="Low”:Cursor OFF
B=“Low”:Blink OFF
(4) Set Entry Mode instruction: I/D="“High”:Increment by 1
SH=“Low”:No entire display shift

5.5, Frame Frequency
1) 1/8 duty cycle

1-Line =selection period

1 2|3 4|-"|?|8' 2|3|---|T|E‘-|
VDL i
Wl
COM1
Ve
WE
Ly 1 Frame l Frame

I
¥

-

2
1-Line selection period = 400 clocks
1 Frame=400%8%3.7us=11850us=11.9ms (1 clock=3.7us, fosc=270kHz)
Frame frequency=1/11.9ms=84.4Hz

2) 1/11 duty cycle

1-Line =zelection period

P23 af s [l w25 ] e |w] ]

WIDD
W
COmM
Wil
W5
!1 1 Frame »le 1 Frame _'__JI
1-Line selection period = 400 clocks
1 Frame=400x11x3.7us=16300us=16.3ms (1 clock=3.7us,fosc=270kHz)
Frame frequency=1/16.3ms=61.4Hz
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3) 1/16 duty cycle

1-Line =zelection period

1|2|3|4|**-|15 1G|1|2|3|--~|15|1E|

DD

w1

COMA

/4

W5
la 1 Frame e | Frame .
5 >

1-Line selection period = 200 clocks
1 Frame=200x16x3.7us=11850us=11.9ms (1 clock=3.7us,fosc=270kHz)
Frame frequency=1/11.9ms=84.3Hz

5.6 Initializing By Instruction
1) 8-bit interface mode (Condition:fosc=270kHz)

‘ Power on ‘

v

Wait for more than 15 ms
after VoD risesto 4.5 v

l 0 1-line mode
Function set X 1 2-line mode
RS | R/'W | DBT | DB6 | DBS | DB4 | DB3 | DB2 | DB1 | DBO
o | o 0 0 1 1 N F X X y 0 5%8 dots
1 5711 dots
¥

‘ Wait for more than 39 us

l D 0 display off
Display ON/OFF Control ! Hispiay o0
RS | R/'W | DBY | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO 0 UISDrOf
0 0 0 0 0 0 1 D c B c 3 e
b4 0 blink off
‘ Wait for more than 39 s B z T
Display Clear
RS | RAW | DBT | DB6 | DBS | DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 0 0 0 0 0 0 1
v
‘ Wait for more than 1.53 ms
Entry Mode Set
: D | decrement mode
RS | R/'W | DBT | DB6 | DBS | DB4 | DB3 | DB2 | DB1 | DBO I/D i
1 increment mode
0 0 0 0 0 0 0 1 D | SH
S 0 entire shift off
v P
S 1 entire shift on
Initialization end
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2) 4-bit interface mode (Condition:fosc=270kHz)

FPower on

)

Wait for more than 15 ms
after Vdd risesto 4.5 v

l

Function set N Q '|-Iine ek
RS | Rf'W | DBY | DB6 | DBS | DE4 | DB2 | DB2 | DB1 | DBO 1 Aline;mado
0 0 0 0 1 0 X X X -
N R R 1 0 | X | X | X | X F ? 55*181d§:§5
0 0 N F X X X X X
h
Wait for more than 39 LS
l . 0 display off
1 display on
Display ON/OFF Control
Rs | Riw | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO o L2 cursor off
0o | o 0 0 0 0 X X X X 1 cursor on
0 0 1 D C B X X X X
3 5 0] blink off
Wait for more than 39 s ! blink on
Display Clear
RS /W | DBY | DB6 | DBS | DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 0 0 0 X X X X
0 0 0 0 0 1 X X X X
v
Wait for more than 1.53 ms
Entry &.lmde Set /D 0 | decrement mode
Rs | Rw [ DB7 | DB6 | DBS | DB4 | DB3 | DB2 | DB1 | DBO 1| increment mode
0 0 0 0 0 0 X X X X _ _
0 0 0 1 W | sH | x X X X SH 0 ent!,re Shfﬂ off
entire shift on
L 3
Initialization end
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Tab: 835-12-B4 Number: AiP31066L-AX-XS-A007EN

ll Wuxi I-CORE Electronics Co., Ltd.

6~ Typical Application Circuit And Application Note

6.1, Typical Application
1) LCD Panel:8 charactersx1-line format (5x7 dots+1cursor line,1/4 bias,1/8 duty)

c1

cr
ca R .f“; 8 e

51
A1F310686L

510
538
539
540

2) LCD Panel:8 charactersx1-line format (5x10 dots+1cursor line,1/4 bias,1/11 duty)

C1

I FoEE

cin

cn
A1 P31066L
31

510

538
529
=40
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Tab: 835-12-B4 Number: AiP31066L-AX-XS-A007EN

3) LCD Panel:8 charactersx2 -line format (5x7 dots+line,1/5 bias,1/16 duty)

c

-
i

#1F31066L

ci5
C16 EA AR T B E Y T
|

310

S35
=40

4) LCD Panel:16 charactersx1-line format (5x7 dots+1cursor line,1/5 bias,1/16 duty)

C1

oy
ca
51

A1F31086L

S10

533
40

Cle

29/ 39
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Tab: 835-12-B4 Number: AiP31066L-AX-XS-A007EN

5) LCD Panel:4 charactersx2-line format (5x7 dots+1cursor line,1/4 bias,1/8 duty)

51
10
512
319
S20
fon | - ¥
Loy '* I|
ca J)
Fir A
(
AiF31066L 4
I:. \{_.i*
| ]
DY e i Pa AR i i
521
530
SE:A‘S
S40
6.2, Bias Voltage Divide Circuit
® 1/4 bias,1/8 or 1/11 duty
voD VDD
W1
V2 ATP310BEL
W3
W
R _
Wa
GMND or
Other voltage
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ll Wuxi I-CORE Electronics Co., Ltd.

® 1/5 bias,1/16 duty

VDD VDD
R
A
R =
- V2
R = ATPS1066L
R V3
;- W
R =
V5

GND or i
Other voltage "l’,

7~ PAD Diagram And PAD Location
7.1, PAD Diagram

(= O v [ O 71

I O O O | A 5
FOOHHHOOHOHO OO E]

Hi1119 g
0 1

Chip Size: 2805%2555(um>um)
PAD Size: 85x85(umxum)
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Tab: 835-12-B4

Number: AiP31066L-AX-XS-A007EN

7.2~ PAD Location

PAD No. | PAD Name X Y PAD No. | PAD Name X Y
1 S22 -1293.75 | -1126.9 42 DB2 1293.25 1126.9
2 S21 -1181.25 | -1126.9 43 DB3 1180.75 1126.9
3 S20 -1068.75 | -1126.9 44 DB4 1068.25 1126.9
4 S19 -956.25 -1126.9 45 DB5 955.75 1126.9
5 S18 -843.75 -1126.9 46 DB6 843.25 1126.9
6 S17 -731.25 -1126.9 47 DB7 730.75 1126.9
7 S16 -618.75 -1126.9 48 Cl 618.25 1126.9
8 S15 -506.25 -1126.9 49 C2 505.75 1126.9
9 S14 -393.75 -1126.9 50 C3 393.25 1126.9
10 S13 -281.25 -1126.9 51 C4 280.75 1126.9
11 S12 -168.75 -1126.9 52 C5 168.25 1126.9
12 S11 -56.25 -1126.9 53 Co6 55.75 1126.9
13 S10 56.25 -1126.9 54 C7 -56.75 1126.9
14 S9 168.75 -1126.9 55 C8 -169.25 1126.9
15 S8 281.25 -1126.9 56 C9 -281.75 1126.9
16 S7 393.75 -1126.9 57 C10 -394.25 1126.9
17 S6 506.25 -1126.9 58 Cl11 -506.75 1126.9
18 S5 618.75 -1126.9 59 Cl12 -619.25 1126.9
19 S4 731.25 -1126.9 60 C13 -731.75 1126.9
20 S3 843.75 -1126.9 61 Cl4 -844.25 1126.9
21 S2 956.25 -1126.9 62 Cl15 -956.75 1126.9
22 S1 1068.75 -1126.9 63 Clé6 -1069.25 1126.9
23 GND 1181.25 -1126.9 64 S40 -1181.75 1126.9
24 OSCl1 1293.75 -1126.9 65 S39 -1294.25 1126.9
25 0OSC2 1258 -924.7 66 S38 -1257.9 793.1
26 \"2! 1258 -810.7 67 S37 -1257.9 679.1
27 V2 1258 -696.7 68 S36 -1257.9 565.1
28 V3 1258 -582.7 69 S35 -1257.9 451.1
29 V4 1258 -468.7 70 S34 -1257.9 337.1
30 V5 1258 -354.7 71 S33 -1257.9 223.1
31 CLKl1 1258 -240.7 72 S32 -1257.9 109.1
32 CLK2 1258 -126.7 73 S31 -1257.9 -4.9
33 VDD 1258 -12.7 74 S30 -1257.9 -118.9
34 M 1258 101.3 75 S29 -1257.9 -232.9
35 D 1258 215.3 76 S28 -1257.9 -346.9
36 RS 1258 329.3 77 S27 -1257.9 -460.9
37 R/'W 1258 4433 78 S26 -1257.9 -574.9
38 E 1258 557.3 79 S25 -1257.9 -688.9
39 NC 1258 671.3 80 S24 -1257.9 -802.9
40 DBO0 1258 785.3 81 S23 -1257.9 -916.9
41 DBI1 1258 899.3

(Unit:um)
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Number: AiP31066L-AX-XS-A007EN

Tab: 835-12-B4

8. Package Information

8.1. QFP80
o —
m —A2
ARRARARRAAARAAAARAAARRRAR| | ~
| — I m
o — )
o — E
o —
a— 2-TOP E-MARK #2.040.1 0.2MAX DEPTH — [@
- — —o
[ I, [~
Jeol  _ B 1 i @ . —)
= v i —r
- — — _/‘\,__,z’ —
| .
— 2-BTM E-MARK #3.0£0.1 0,1%0.05 DEPTH —
o — —r
= & =
= —r
— “—INDEX #1.2+0.1 0.440.1 DEPTH — ‘i.l,
o
| \
EERREREREREE) ™
o l-EEm - el A A
COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)
SYMBOL | MIN NOM MAX
A - -_ 3.30
- Al 0.10 — 0.40
| A2 2.65 2.75 2.85
AS 1.20 1.30 1.40
b 0.32 - 0.42
b1 0.32 Q.35 0.38
c 0.14 - 0.20
cl 0.14 0.15 0.16
D 23,60 23.90 24,20
D1 19.90 20.00 2010
E 17.60 17.90 18.20
h E1 13.90 14.00 14.10
e 0.70 0.80 0.90
WITH PLATING
SRR, BASE METAL | GI1D 22.00REF
\LS 3’/ EiE 0.60 |*66G§: EF[ 1.00
T \ \ - o .
I : ;\-, L1 1.95REF
L B S T e e B T S Bt S \'\"\\ n ﬁ 2‘ a-
0] 11" 13 15°
SECTION A=# 1] 2 3 5 7
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Tab: 835-12-B4 Number: AiP31066L-AX-XS-A007EN
8.2. LQFP80
(J I 7
B\\ TC

DETAIL: F

Dimensions (mm)

Symbol Min. Max.
A - 1.60
Al 0.05 0.15
A2 1.35 1.45
b 0.14 0.22
c 0.13 0.17

11.80 12.20
D1 9.90 10.10
E 11.80 12.20
El 9.90 10.10
e 0.40
0.45 | 0.75
L1 1.00
0 0° | 7°
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9. Character Patterns

Patterns

9.1. AiP31066LC Character

HIILL | HIILE | FICIEIL | FIFTEIED
1 ' _ﬁ

o
=

s
U

|

k-

1L, | HLHH

=

B

e o DL

iv ATy

A

o o ]

<

eIy

™ | LLLL | LLLH | LLHL | LLHH | LHLL | LHLH | LHHL | LHHH | HLLL | HLLH | HLI
Abit ™~ B S T B
1 I - = 1
LLLL |
LLLH HEEE ]

- el
| cEHH




Wuxi I-CORE Electronics Co., Ltd.
Tab: 835-12-B4 Number: AiP31066L-AX-XS-A007EN

9.2. AiP31066L-002 Character Patterns

5

*
A

Jﬁ

L=

CCT1 1

n

L

>

2

0

A 1 L3
b3 H

H Al

==l ‘E
ol

it
H

P2

EEEHH HHEH

o
ﬁ

|

HHHH

F 5

r

=

#;

Bl

r

I

e

%

EEHEHI

HeaX

1l

k %

i

!

HI LHHL | LHHH | HLLL | HLLH | HLHL. | HLHH | HHLI. | HHLH | HHHL. | HHHH

' FIHR

Tt

P

k

P

e bin

dmiz - bH

i
LT

L1112 lim"aH

JZiz ok

5

LLLH | LLHL | LLHH

d

|

e IE
sk

o= 2
|

o | YT
s
i E
“ {
I

HH :I: -

= .

L H|{HHHH IHHHHIH RER B
FOIT -
L

1HT FHIEH BR
e HH
1 11 || \ T || -
N B 1

LL O
| HH
]
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LELL|
HH HEH
-
-
mml |l ——
LI [ -]
-

THEI ! ]
| - I
i ol Hl ! 72 ﬁ !
i FEEH | |
o e e e e e o e
I 1 1 .l
HLLI - ]

HHH|

HILHH|

i
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HHHI
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ll Tab: 835-12-B4
9.3+ AiP31066L-003 Character Patterns

l

.

iy

E
E

2201

o =M I3 i 25 Y

HEHL E

Fish Lo

2

TSy
Flley

L EIE

k2

N N O O O T

!
-

£z

o

£

" ZEBRbrel
r

I T O O I I A

1 N

il Eam! \
| 4{_};77;{_\‘;7 | o JJL\I | - 111

R e o e o | e e e o e e
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Gaaiei )y

0 O O O 6 6
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#ECSce 350" Pliey
- [#4DTdEIEE " drga
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9.4, AiP31066L-004 Character Patterns

. B BEFE ilf%=h£¢
._E'lllag;I L¢
E"ElEhPLanahi“

| B4ADTAL_QFeae)
__E;EEUEUIQQgEEé@

"-""-" | |
mﬂﬂﬂwiifiﬁ
‘Wgw.u

HHHHH :::-I"-I'.-'l-"'a--i.hl_._'l.u.ﬂiu.l_l |

LLEILL

e
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10, Statements And Notes

10.1. The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements
Cadm
Lead | Mercur ium Hexaval Polybro Dibutvl | BUYIbe | Diet
y and ent Polybro | minate 1buty 1 Diisobu

and and nzy hylhex
Part name mercur . chromiu | minated | d phthala hthala Y tyl

lead cadmi . . te p yl

y m biphenyl | biphen te hthal phthala
compo | compo | "™ compoun| s yl phthaa 1 4o
unds | ynds comp ds ethers te
ounds

Lead frame o o o o o o o o o o
Plastic resin o o o o o o o o o o
Chip o o o o o o o o o o
The lead o o o o o o o o o o
Plastic sheet
. O O O o O o) o o o (]
installed

o: Indicates that the content of hazardous substances or elements in the detection limit

. of the following the SJ/T11363-2006 standard.

explanation

x: Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006

Standard limit requirements.

10.2. Notes

We recommend you to read this chapter carefully before using this product.

The information in this chapter is provided for reference only and i-Core disclaims any express or implied
warranties, including but not limited to applicability, special application or non-infringement of third party
rights.

This product is not suitable for critical equipment such as life-saving, life-sustaining or safety equipment.
It is also not suitable for applications that may result in personal injury, death, or serious property or
environmental damage due to product malfunction or failure. I-Core will not be liable for any damages
incurred by the customers at their own risk for such applications.

The customer is responsible for conducting all necessary tests i-Core’s application to avoid failure in the
application or the application of the customer’ s third party users. I-Core does not accept any liability.

The Company reserves the right to change or improve the information published in this chapter at any time.
The information in this chapter are subject to change without notice. We recommend the customer to
consult our sales staff before purchasing.

Please obtain related materials form i-Core’s regular channels and we are not responsible for its content if
it is provided by sources other than our company.

In case of any conflict between the Chinese and English version, the version is subject to the Chinese one.
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