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1. General Description

AiP31567A is a single-chip dot matrix LCD driver which incorporates LCD controller and
common/segment drivers. AiP31567A can be connected directly to a microprocessor with 8-bit parallel
interface, 4-line serial interface (SPI-4), 3-line serial interface (SPI-3) or 12C serial interface. Display data
sent from MPU is stored in the internal Display Data RAM (DDRAM) of 132>65 bits. The display data
bits which are stored in DDRAM are directly related to the pixels of LCD panel. AiP31567A contains 132
segment-outputs, 64 common-outputs and 1 icon-common-output. With built-in oscillation circuit and low
power consumption power circuit, AiP31567A generates LCD driving signal without external clock or
power, so that it is possible to make a display system with the fewest components and minimal power
consumption.
Features:

Single-chip LCD Controller & Driver
On-chip Display Data RAM (DDRAM)
Capacity: 132>65=8580 bits
Directly display RAM pattern from DDRAM
Selectable Display Duty (by SEL2 & SEL1)
1/65 duty: 132 segment <65 common
1/55 duty: 132 segment <55 common
1/49 duty: 132 segment <49 common
1/33 duty: 132 segment <33 common
Microprocessor Interface
Bidirectional 8-bit parallel interface supports:8080-series and 6800-series MPU
Serial interface: 4-line SPI (SPI1-4), 3-line SPI (SPI-3), 12C
Abundant Functions
Display ON/OFF, Normal/Reverse Display Mode, Set Display Start Line, Read IC Status, Set all
Display Points ON, Set LCD Bias, Electronic Volume Control, Read-modify-Write, Select Segment
Driver Direction, Power Saving Mode, Select Common Driver Direction, Select Voltage Regulator
Resistor Ratio (for VV0).
External Hardware Reset Pin (RSTB)
Built-in Oscillation Circuit
No external component required
Low Power Consumption Analog Circuit
\oltage Booster (4X, 5X)
High-accuracy Voltage Regulator for LCD Vop: (Thermal Gradient: -0.05%/°C)
\oltage Follower for LCD Bias Voltage
Wide Operation Voltage Range
VDD1-GND1=1.8V~3.3V (TYP)
VDD2-GND2=1.8V~3.3V (TYP)
VDD3-GND3=1.8V~3.3V (TYP)
Temperature Range: -40°C~85°C
Package Type: COG
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2~ Block Diagram And Pin Description
2.1, Block Diagram
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Figure 1. Functional diagram
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2.2~ Pin Description

Pin No.

‘ Pin Name ‘ Type ‘

Description

LCD Driver Output Pins

LCD segment driver outputs.
The display data and the frame control the output voltage.

Display Erame Segment driver output voltage
data Normal display | Inverse display
SEGO to H + VG GND
104~235 0]
SEG131 H - GND VG
L + GND VG
L - VG GND
display OFF, GND GND
power save
LCD common driver outputs.
The internal scanning signal and the frame control the output voltage.
Scan Framd Comment driver output voltage
signal Normal display | Inverse display
71~102, COMO to H + XV0
236~267 COM63 H - VO
L + VM
L - VM
display OFF, GND
power save
COMS1, LCD common driver outputs for icons.
103, 268 COMS2 0o The output signals of these two pins are the same.
(COMS) When icon feature is not used, these pins should be left open.
Microprocessor Interface Pins
Hardware reset input pin. When RSTB is “L”, internal initialization is
4 RSTB I ! ; . R
executed and the internal registers will be initialized.
Chip select input pin. Interface access is enabled when CSB is “L”.
2 cSB I When CSB is non-active (CSB=“H”), D[7:0] pins are high
impedance.
It determines whether the access is related to data or command.
S A0 I A0="H": Indicates that signals on D[7:0] are display data.
A0=“L": Indicates that signals on D[7:0] are command.
Read/Write execution control pin. When PSB is “H”,
C86 | MPUtype | RWR Description
6800 Read/Write control input pin.
H series RIW | RIW=“H": read.
R/W=“L": write.
6 RWR I Write enable input pin.
L 8080 MR Signals on D[7:0] will be
series latched at the rising edge of
/WR signal.
RWR is used to decide slave address (SA1) in 12C serial interface.
RWR is not used in 3-line and 4-line SPI interface and should fix to
“H” by VDD1 or VDDH.
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ERD

Read/Write execution control pin. When PSB is “H”,
C86 MPU type | RWR Description

Read/Write control input pin.
R/W=“H": When E is “H”,
D[7:0] are in output mode.
R/W=“L": Signals on D[7:0]
are latched at the falling
edge of E signal.

Read enable input pin.

When /RD is “L”, D[7:0] are
in output mode.

ERD is used to decide slave address (SA0) in 12C serial interface.
ERD is not used in 3-Line and 4-Line SPI interface and should fix to
“H” by VDD1 or VDDH.

H 6800 E
Series

L 8080

. /IRD
series

9-~15, 17

D[7:0]

/0

When using 8-bit parallel interface: (6800 or 8080 mode):

8-bit bi-directional data bus. Connect to the data bus of 8-bit
microprocessor.

When CSB is non-active (CSB=“H”), D[7:0] pins are high
impedance.

/0

When using serial interface: 4-line SPI, 3-line SPI or 12C serial
interface:

D[0]=SCL.: Serial clock input.

D[1]=SDA _IN: Serial data input.

D[2:3]=SDA_OUT: Serial data output.

D[1:3] must be connected together as SDA.:

D[4:7]=(1,1,1,1): ID Pin. D[4:7] should fix to “H” or “L” by VDDH
or GNDL. ID[0:3] can be read 4-bit ID only for serial interface from
D[4:7].

Configuratio

n Pins

3,8

VDD

)

Logic “1” level for option pins which should connected to “H”.

16, 56, 62,
66

GND

o

Logic “0” level for option pins which should connected to “L”.

61

PSB

PSB selects the interface type: Serial or Parallel.

59

C86

C86 selects the microprocessor type in parallel interface mode

63

SI2

SI2 selects the interface type: 12C serial interface or not
SI2 PSB C86 Selected Interface

L L L Serial 3-Line SPI Interface

L L H Serial 4-Line SPI Interface

L H L Parallel 8080 Series MPU Interface
L H H Parallel 6800 Series MPU Interface
H L X 12C Serial Interface

65, 67

SEL[2:1]

These pins select the display duty and bias of AiP31567A.
SEL2 SEL1 Duty

L L 1/65
L H 1/49
H L 1/33
H H 1/55

Bias
1/9 or 1/7
1/8 or 1/6
1/6 or 1/5
1/8 or 1/6

58

TSEL

TSEL is high power mode function.
TSEL=“L", Off mode (1.6V<VG<VDD2-0.2V, for general use).
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TSEL=“H", On mode (VDD2-0.2V<V(G<3.8V).
Note: VG=(Vop/bias)>2

Power System Pins

18, 19, 68 VDD1 power | Digital power. If VDD1=VDD2, connect to VDD2 externally.
20~22, 69 VDD2 power | Analog power. If VDD1=VDD?2, connect to VDD1 externally.
23,70 VDD3 power | Power for reference voltage circuit.
24, 25 GND1 power | Digital ground. Connect to GND2 externally.
27~29 GND2 power | Analog ground. Connect to GND1 externally.
26 GND3 power | Ground for reference voltage circuit.
VO is the LCD driving voltage for common circuits at negative frame.
33, 34, V0O V0O is the output of VO regulator.
30~32 Vol power | VOl is the VO input of common circuits.
Be sure that: VO>VG>VM>GND>XVO0 (under operation).
V0O, VO0I should be connected together in ITO layout.
XVO0 is the LCD driving voltage for common circuits at positive
%% V0O power gi/rg% is the output of XV0 regulat
~ is the output o regulator.
37~39 XVol XVO0lI is the XVO input of common circuits.
XV00, XVO0I should be connected together in ITO layout.
VG is the LCD driving voltage for segment circuits.
45, 42~44 VGO power | VGO is the output of VG regulator.
VGI VGl is the VG input of segment circuits.
VGO, VGI should be connected together in ITO layout.
40, 41 VMO power VM is the LCD driving voltage for common circuits.
0.8V<VM<VG.
Test Pins
Test pin for power system.
55 VREF T o . . .
This pin must be left open (without any kinds of connection).
50~54, T1~T8 T Do NOT use._Reserved for testing.
46~47 Must be floating.
49 TECOM T Do NOT use._Reserved for testing.
Must be floating.
1 cL T Do not use. Reserved for testing.

Must be floating.

Note: After VDD1 is turned ON, any MPU interface pins cannot be left floating.
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2.3 Recommend ITO Resistance

Pin Name ITO Resistance
VMO, VREF, T[1:8], TFCOM, CL floating
vDD1,vDD2,vDD3 <100Q
GND1, GND2, GND3 <70Q
VO(VO0I, V0O), VG(VGI, VGO), XVO(XV00, XV0I) <200Q
A0, RWR, ERD, CSB, D[7:0] <700Q
PSB, C86, SEL[2:1], SI2, TSEL <5kQ
D[0:3] (12C) <100Q
D[0:3] (SPI) <300Q
RSTB 2~3kQ

Note:

[1] To prevent the ESD pulse resetting the internal register, applications should increase the resistance of
RSTB signal (add a series resistor or increase ITO resistance). The value is different from modules.

[2] The option setting to be “H” should connect to VDD1 or VDDH.
[3] The option setting to be “L” should connect to GND.

3. Electrical Parameter

3.1, Absolute Maximum Ratings
(Voltages are referenced to GND(ground=0V), unless otherwise specified.)

Parameter Symbol Conditions Min. Max. Unit
digital power supply VDD1 i 03 40 v
voltage
analog power supply | \/pp5 \pp3 - 0.3 4.0 v
voltage
LCD power supply VO0-XVO - -0.3 18 v
voltage
input voltage VIN - -0.3 VDD1+0.3 \%
operating temperature Toer - -40 +85 C
storage temperature Tstg - -55 +125 C
Note:
[1] Insure the voltage levels of VO, VDD2, VG, VM, GND and XV0 always match the correct relation:
V0>VDD2>VG>VM>GND>XV0
[2] VIN should be less than or equal to 3.6V. (VIN<3.6V)
S
} VG, VM
System (MFLU) side
o
Chip side
Figure 2. Voltage relationship
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Tab: 835-12

3.2, Electrical Characteristics (DC Characteristics)

3.2.1. DC Characteristics 1
(Tamp=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions Min. | Typ. | Max. | Unit Appplli%able
Opera“?%vo"age VDD1 . 17 . 36 | Vv VDD1
Opera“?g)vo"age VDD2 . 17 | - | 36 | Vv VDD2
Operat"(‘g)vo'tage VDD3 . 17 . 36 | Vv VDD3

Input High-level i 0.7x i MPU
Voltage Vine VDD1 RED) v Interface
Input Low-level 0.3x MPU
Voltage Viee i GND1 i vop1 | Vv Interface
Output High-level _ _ 0.8x \ .
Voltage VoHe lout=1mA,vDD1=1.8V VDD1 VDD1 \Y D[7:0]
Output Low-level _ _ 0.2x% .
Voltage VoLc lour=-1mA,vDD1=1.8V GND1 - VDD1 \Y D[7:0]
Input Leakage MPU
Current Iy i - i 10 UA Interface
Output Leakage MPU
Current Lo i -3.0 i 3.0 UA Interface
Liquid Crystal VOP=8SVil . | 06 | 08 | k@ | COMXx
. o AV=0.85V

Driver ON Ron Tamp=25C VG=1.9V

Resistance AV=0.19V - 13 15 kQ SEGx
Frame Frequency FR Duty:1/65_, OE’=8'5V’ 70 75 80 Hz -

Tamp=25C
LCD Power Supply | /) ¢ Tamy=25C 4.0 - | 1365 | V| VO-XVO
Voltage
3.2.2, DC Characteristics 2
Parameter Symbol Conditions Min. | Typ. | Max. | Unit
Display Pattern: VDD1=VDD2=VDD3=3.0V, Booster X5 i

Black (Static) ISS VOP=8.5V, Bias=1/9 Tpy=25C 80 | 130 | uA

; VDD1=VDD2=VDD3=3.0V, Booster X5
Display OFF ISS VOP=8.5V, Bias=1/9, Tory=25C - 70 110 UA
Power Down ISS VDD1=VDD2=VDD3=3.0V, Tam=25"C - 1.0 3.0 uA

Note: Current consumption: During Display, with internal power system, current consumed by whole IC

(bare die).
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3.3+ Electrical Characteristics (AC Characteristics)
3.3.1. System Bus Timing for 6800 Series MPU
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Figure 3. AC Characteristics 1
(VDD1=3.3V, Tqmy,=25C)

Item Signal Symbol Conditions Min. Max. Unit
address setup time AO taws - 0 - ns
address hold time tans - 10 - ns
system cycle time teyes - 240 - ns

enable L pulse width
(WRITE) tewLw - 80 - ns
enable H pulse width
(WRITE) E tewnw - 80 - ns
enable L pulse width
(READ) tewLr - 80 - ns
enable H pulse width
(READ) tewHr - 140 - ns
write data setup time tose - 40 - ns
write data hold time toHs - 10 - ns
read data access time | DI[7:0] taccs CL=16pF - 70 ns
read data output _
disable time tore CL=16pF 5 50 ns
Address: Building B4,NO.777,Jianzhu Road,Binhu District,Wuxi City,Jiangsu Province 9/ 61

http://www.i-core. cn P.C.: 214072

VER: 2019-12-Al




ll Wuxi I-CORE Electronics Co., Ltd.

Tab: 835-12

rev:B3

Number: AiP31567A-AX-XS-A043EN

(vDD1=2.8V, Tm,=25C)

Item Signal Symbol Conditions Min. Max. Unit
address setup time A0 taws - 0 - ns
address hold time tans - 0 - ns
system cycle time teyes - 400 - ns

enable L pulse width
(WRITE) tewLw - 220 - ns
enable H pulse width
(WRITE) E tewrw - 180 - ns
enable L pulse width
(READ) tewLr - 220 - ns
enable H pulse width
(READ) tewnr - 180 - ns
write data setup time toss - 40 - ns
write data hold time toHs - 20 - ns
read data access time | D[7:0] taccs CL=16pF - 140 ns
read data output _
disable time tons CL=16pF 10 100 ns
(VDD1=1.8V, Tomy=25C)

Item Signal Symbol Conditions Min. Max. Unit
address setup time A0 taws - 0 - ns
address hold time tans - 0 - ns
system cycle time teyes - 640 - ns

enable L pulse width
(WRITE) teww - 360 - ns
enable H pulse width
(WRITE) E Tewhw - 280 - ns
enable L pulse width
(READ) tewtr - 360 - ns
enable H pulse width
(READ) tewrr - 280 - ns
write data setup time tbss - 80 - ns
write data hold time tons - 20 - ns
read data access time | D[7:0] taccs CL=16pF - 240 ns
read data output _
disable time tons CL=16pF 10 200 ns

Note:

[1] The input signal rise time and fall time (tr, tf) is specified at 15ns or less. When the system cycle time
is extremely fast, (tr+tf) < (tcycs—tewrw—tewnw) for (tr+tf) < (tcyce—tewLr—tewnr) are specified.

[2] All timing is specified using 20% and 80% of VDD as the reference.

[3] tewww and tewr are specified as the overlap between CSB being “L” and E.

Address: Building B4,NO.777,Jianzhu Road,Binhu District,Wuxi City,Jiangsu Province

http://www.i-core. cn

P.C.: 214072

10/ 61
VER: 2019-12-Al




ll Wuxi I-CORE Electronics Co., Ltd.

Number: AiP31567A-AX-XS-A043EN

Tab: 835-12

rev:B3

3.3.2. System Bus Timing for 8080 Series MPU
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Figure 4. AC Characteristics 2

Item Signal Symbol Conditions Min. Max. Unit
address setup time AO taws - 0 - ns
address hold time tans - 10 - ns
system cycle time tcyes - 240 - ns
/WR L pulse width t i 80 i ns

(WRITE) /WR ccLw
/WR H pulse width
(WRITE) techw - 80 - ns
/RD L pulse width
(READ) - tectr - 140 - ns
/RD H pulse width ¢ i 80 i ns
(READ) CCHR
write data setup time toss - 40 - ns
write data hold time tons - 20 - ns
read access time D[7:0] taccs CL=16pF - 70 ns
read output disable _
time toms CL=16pF 5 50 ns
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(vDD1=2.8V, Tm,=25C)

Item Signal Symbol Conditions Min. Max. Unit
address setup time A0 taws - 0 - ns
address hold time tans - 0 - ns
system cycle time teyes - 400 - ns
/WR L pulse width
(WRITE) /WR tecLw - 220 - ns

/WR H pulse width
(WR'TE) techw - 180 - ns

/RD L pulse width
(READ) - tcclr - 220 - ns
/RD H pulse width ¢ ) 180 _ ns

(READ) CCHR
write data setup time toss - 40 - ns
write data hold time toHs - 20 - ns
read access time D[7:0] taccs CL=16pF - 140 ns
read output disable tons CL=16pF 10 100 ns
time
(VDD1=1.8V, Tqmy,=257C)

Item Signal Symbol Conditions Min. Max. Unit
address setup time A0 taws - 0 - ns
address hold time tans - 0 - ns
system cycle time teyes - 640 - ns
/WR L pulse width

(WR'TE) /WR tccLw = 360 - ns
/WR H pulse width
(WRITE) techw - 280 - ns
/RD L pulse width
(READ) RD tectr - 360 - ns
/RD H pulse width ¢ i 280 i ns
(READ) CCHR
write data setup time tbss - 80 - ns
write data hold time toHs - 20 - ns
read access time D[7:0] taccs CL=16pF - 240 ns
reatl WP A tors CL=16pF 10 | 200 ns

Note:

[1] The input signal rise time and fall time (tr, tf) is specified at 15ns or less. When the system cycle time
is extremely fast, (tr+tf) < (tcvcs—tecow— techw) for (tr+tf) < (teyce—tccir—tecnr) are specified.

[2] All timing is specified using 20% and 80% of VDD as the reference.

[3] tccuw and teeLr are specified as the overlap between CSB being “L” and WR and RD being at the “L”

level.
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3.3.3+ System Bus Timing for 4-Line Serial Interface

L]

Al

Lesy | £
‘ tsas tsan

>< last bit ><

Figure 5. AC Characteristics 3

SCL

:

SDA

(VDD1=3.3V, Tom=257C)

Item Signal Symbol Conditions Min. Max. Unit
serial clock period tscve = 50 - ns
SCL “H” pulse width SCL tshw - 25 - ns
SCL “L” pulse width tsiw - 25 - ns
address setup time AO tsas - 20 - ns
address hold time tsan - 10 - ns
data setup t.ime SDA tsps - 20 - ns
data hold time tspn - 10 - ns
CSB-SCL time CSB fcss - 20 - ns
CSB-SCL time tesh - 40 - ns

(VDD1=2.8V, Tqmy,=25C)

Item Signal Symbol Conditions Min. Max. Unit
serial clock period tscye - 100 - ns
SCL “H” pulse width SCL tshw - 50 - ns
SCL “L” pulse width tsLw - 50 - ns
address setup time AO tsas - 30 - ns
address hold time tsan - 20 - ns
data setup t-ime SDA tsps - 30 - ns
data hold time tspn - 20 - ns
CSB-SCL time CSB fcss - 30 - ns
CSB-SCL time tesh - 60 - ns
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(VDD1=1.8V, Tgmy,=25C)
Item Signal Symbol Conditions Min. Max. Unit
serial clock period tscve - 200 - ns
SCL “H” pulse width SCL tshw - 80 - ns
SCL “L” pulse width tsLw - 80 - ns
address setup time A0 tsas - 60 - ns
address hold time tsan - 30 - ns
data setup t_ime SDA tsps - 60 - ns
data hold time tspn - 30 - ns
CSB-SCL time CSB tcss - 40 - ns
CSB-SCL time tesH - 100 - ns
Note:

[1] The input signal rise and fall time (tr, tf) are specified at 15ns or less.
[2] All timing is specified using 20% and 80% of VDD as the standard.

3.3.4. System Bus Timing for 3-Line Serial Interface

CSB 4: toss™ € Losy :)/
f'//i
« tsoye™)
SCL Lo € oy
tf —3 tr
 Lops ™ [€ig,> i
//
SDA \ . .
First bit I, Last bit
f 7/

(VDD1=3.3V, Tom=257C)

Figure 6. AC Characteristics 4

Item Signal Symbol Conditions Min. Max. Unit
serial clock period tscve - 50 - ns
SCL “H” pulse width SCL tshw - 25 - ns
SCL “L” pulse width tsiw - 25 - ns
data setup time t - 20 - ns

P SDA SDS

data hold time tspn - 10 - ns
CSB-SCL time CSB tess - 20 - ns
CSB-SCL time tesh - 40 - ns
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(VDD1=2.8V, Tgmy,=25C)
Item Signal Symbol Conditions Min. Max Unit
serial clock period tscve - 100 - ns
SCL “H” pulse width SCL tshw - 50 - ns
SCL “L” pulse width tsLw - 50 - ns
data setup t_ime SDA tsps - 30 - ns
data hold time tspn - 20 - ns
CSB-SCL time CSB tess - 30 - ns
CSB-SCL time tesh - 60 - ns
(VDD1=1.8V, Tqmy,=25C)
Item Signal Symbol Conditions Min. Max Unit
serial clock period tscve - 200 - ns
SCL “H” pulse width SCL tshw - 80 - ns
SCL “L” pulse width tsLw - 80 - ns
data setup t_ime SDA tsps - 60 - ns
data hold time tspn - 30 - ns
CSB-SCL time CSB tcss - 40 - ns
CSB-SCL time tesh - 100 - ns

3.3.5. Serial Interface (12C Interface)

A

10.0AT T : — Loypar

SDA _/ \\
—

SCL

SDA

ffl

by "tHa-sm"‘ Cow™ [ty
\

N\ N\,

-t

4

r

SLESTA >

(VDD1=3.3V, Tom=257C)

\
A

Figure 7. AC Characteristics 5
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Item Signal Symbol Conditions Min. Max. Unit
SCL clock frequency fseL - - 400 kHz
SCL clock low period SCL tLow - 160 - ns
SCL clock high period thicH - 60 - ns
data set-up time tsu;pATA - 80 - ns
data hold time thp:pATA - 40 - ns
setup time for a SDA
repeated START tsu:sta - 90 - ns
condition
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start condition hold
time thp;sTA - 220 - ns
setup time for STOP
condition tsu;sTo - 110 - ns
bus free time between
a STOP and START taur - 150 - ns
(VDD1=2.8V, Tgmy,=25C)
Item Signal Symbol Conditions Min. Max. Unit
SCL clock frequency fscL - - 400 kHz
SCL clock low period SCL tLow - 160 - ns
SCL clock high period thicH - 60 - ns
data set-up time tsu;pATA - 80 - ns
data hold time tHp:DATA - 40 - ns
setup time for a
repeated START tsu;stA - 90 - ns
condition
start condition hold SDA
time thp;sTA - 220 - ns
setup time for STOP
condition tsu;sto - 110 - ns
bus free time between ¢ § 150 i ns
a STOP and START BUF
3.3.6. Hardware Reset Timing
Lon
RSTE
ty
internal status >< during reset reset finished

Figure 8. AC Characteristics 6

(VDD1=3.3V, Tomy=25C)

Item Symbol Conditions Min. Max. Unit
VDD1=3.3V - 1.0 us
reset time tr VDD1=2.8V - 2.0 us
VDD1=1.8V - 3.0 us
VDD1=3.3V 1.0 - us
reset “L” pulse width trw VDD1=2.8V 2.0 - us
VDD1=1.8V 3.0 - us
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4. Function Description

4.1, Microprocessor Interface

4.1.1, Chip Select Input

CSB pin is used for chip selection. When CSB is “L”, the microprocessor interface is enabled and
AiP31567A can interface with an MPU. When CSB is “H”, the inputs of A0, ERD and RWR with any
combination will be ignored and D[7:0] are high impedance. In the serial interface (3-Line, 4-Line SPI and
12C), the internal shift register and serial counter are reset when CSB is “H”.

4.1.2. Interface Selection
The interface selection is controlled by C86, PSB and SI2 pins. The selection for parallel or serial interface
is shown in the following table:

SI2 PSB C86 CSB A0 ERD RWR D[7:0] MPU Interface
L L L - - - refer to serial 3-Line SPI interface
L H - - interface 4-Line SPI interface
L H CSB /RD MWR 8080-series parallel

A0 D[7:0] interface
L H H E R/W ' 6800-series parallel
interface
H L X i i SA0 | sa1 | refertoserial o oo interface
interface

Note: The un-used pins are marked as “-” and should be fixed to “H” by VDD1 or VDDH.

4.1.3. Parallel Interface
The data transfer type is determined by signals on A0, ERD and RWR as shown in the following table.

Common Pins 6800-Series 8080-Series L
CSB A0 E(ERD) | RW(RWR) | /RD(ERD) | /WR(RWR) Description
H H H L H display data read out
H H L H L display data write
L L H H L H internal status read
L H L H L writes to internal register
(instruction)
4.1.4, Setting Serial Interface
Serial Mode SI2 PSB | C86 | CSB A0 ERD | RWR D[7:0]
8-Line SP | L L |csB| - - - | ID3,ID2,ID1,1D0,SDA,SDA,SDA,SCL
interface
A-LineSPI | L | H |csB| A0 | - - | ID3,ID2,ID1,1D0,SDA,SDA,SDA,SCL
interface
12C serial H L | X - - | SA0 | SA1 |ID3,ID2,ID1,1D0,SDA SDA SDA,SCL
interface
Note:

[1] The un-used pins are marked as “-” and should be fixed to “H” by VDD1 or VDDH.

[2] C86 is marked as “X” and can be fixed to “H” or “L”.
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4.2, 4-line SPI interface (SI2=“L”, PSB=“L” and C86=“H")

WhenAiP31567A is active (CSB=“L"), serial data (SDA) and serial clock (SCL) inputs are enabled.
WhenAiP31567A is not active (CSB=“H"), the internal 8-bit shift register and 3-bit counter are reset.
Serial data on SDA is latched at the rising edge of serial clock on SCL. After the 8th serial clock, the
serial data will be processed to be 8-bit parallel data. The address selection pin (AQ), which is latched at
the 8th clock, indicates the 8-bit parallel data is display data or instruction. The 8-bit parallel data will be
display data when A0 is “H” and will be instruction when AQ is “L”. The read feature is not available in
this mode. The DDRAM column address pointer will be increased by one automatically after each byte
of DDRAM access. Please note that the SCL signal quality is very important and external noise maybe
causes unexpected data/instruction latch.

csb T\ /\
SDA X p7 X 06 X ps X pa X 03 X2 X 01 X 00 Y 7

Figure 9. 4-Line SPI Access

Note: Some MPU will set the interface to be Hi-Z (high impedance) mode when power saving mode or
after hardware reset. This is not allowed when the VDD 1of AiP31567A is turned ON. Because the floating
input (especially for those control pins such as CSB, RSTB, RWR or ERD...) maybe cause abnormal latch
and cause abnormal display.

4.3, 3-line SPI interface (SI2=“L”, PSB=“L” and C86=*“L")

The 3-Line SPI (9-bit) uses 3 pins (CSB, SDA and SCL) to communicate with MPU. When CSB is “L”,
IC is active and the SDA and SCL pins are enabled. Serial data is latched at the rising edge of serial clock.
The internal shift register collects serial bits and reformat them into 8-bit data after the last (9th) clock.
After CSB returns to “H”, IC is inactive and the internal shift register and counter are reset. The
parameter/command indicator is the “AQ” bit at the 1st bit of each 9-bit serial data.

4.3.1, Write Parameter by 3-Line SPI (A0=1)
When AQ is “1”, the transferred 8-bit is parameter.

CSB T\ /N

AO=1 A0=1

SDA~ A0 X D7 X D6 X D5 X D4 X D3 X D2 X D1 X DO Y AC \

1 st an 3rd 4lh 51h Blh 7th 8lh glh 1 st
Figure 10. 3-Line SPI Write Data
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4.3.2. Write Instruction by 3-Line SPI (A0=0)
When A0 is “0”, the transferred 8-bit is instruction.

CSB\ /\

A0=0 AD=0

SDA A0 D7 X D6 X D5 X D4 X D3 X D2 X D1 X DO Y e

Figure 11. 3-Line SP1 Write Instruction

4.4, 12C serial interface (S12=“H”, PSB=“L” and C86=“X")

The 12C Interface is for bi-directional, two-line communication between different 1Cs or modules. The
two lines are a Serial Data line (SDA) and a Serial Clock line (SCL). Both lines must be connected with a
pull-up resistor which drives SDA and SCL to high when the bus is not busy. Data transfer can be
initiated only when the bus is not busy.

4.4.1, Bit Transfer

One data bit is transferred during each clock pulse. The data on the SDA line must remain stable during the
HIGH period of the clock pulse because changes of SDA line at this time will be interpreted as START or
STOP. Bit transfer is illustrated in Figure 12.

o J N VT

_/

| data line stable | | 1
data valid change of data allowed

o) CF X

Figure 12. Bit Transfer

4.4.2, Start and Stop Conditions

Both SDA and SCL lines remain HIGH when the bus is not busy. A HIGH-to-LOW transition of SDA,
while SCL is HIGH is defined as the START condition (S). A LOW-to-HIGH transition of SDA while
SCL is HIGH is defined as the STOP condition (P). The START and STOP conditions are illustrated in
Figure 13.

start condition stop condition

Figure 13. Definition of STRAT and STOP Condition
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4.4.3. System Configuration

The system configuration is illustrated in Figure 14 and some word-definitions are explained below:

- Transmitter: the device which sends the data to the bus.

- Receiver: the device which receives the data from the bus.

- Master: the device which initiates a transfer generates clock signals and terminates a transfer.

- Slave: the device which is addressed by a master.

- Multi-Master: more than one master can attempt to control the bus at the same time without corrupting
the message.

- Arbitration: the procedure to ensure that, if more than one master tries to control the bus simultaneously,
only one is allowed to do so and the message is not corrupted.

- Synchronization: procedure to synchronize the clock signals of two or more devices.

Master Slave Slave Slave Slave
Transmitter Receiver (1) Receiver (2) Receiver (3) Receiver (4)
/Receiver 0111100 0111101 0111110 0111111
SDA i 5 & & it
SCL = = v b &

Figure 14. System Configuration

4.4.4, Acknowledgement

Each byte of eight bits is followed by an acknowledge-bit. The acknowledge-bit is a HIGH signal put on
SDA by the transmitter during the time when the master generates an extra acknowledge-related clock
pulse. A slave receiver which is addressed must generate an acknowledge-bit after the reception of each
byte. The device that acknowledges must pull-down the SDA line during the acknowledge-clock pulse,
so that the SDA line is stable LOW during the HIGH period of the acknowledge-related clock pulse
(set-up and hold times must be taken into consideration). Acknowledgement on the 12C Interface is
illustrated in Figure 15.

data output by ©

‘oo
! kW) o
fransmitter P\ : / }( ¥ 4 /
| ' / [} !a iy /

I clock pulse for
SCL from master |

acknowledgement
SN/ 2\ e\ S e
start ronditiqm ................. /

not acknowledged

acknowledeged——>\ /

Figure 15. Acknowledgement of 12C Interface

data output by

receiver :

J P S
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4.4.5, 12C Interface Protocol

AiP31567A supports command/data write to addressed slaves on the bus. Before any data is transmitted
on the 12C Interface, the device, which should respond, is addressed first. Four 7-bit slave addresses
(0111100, 0111101, 0111110 and 0111111) are reserved for AiP31567A. The least significant 2 bits of the
slave address is set by connecting SAO and SAL1 to either logic 0 (GND) or logic 1 (VDDH). The 12C
Interface protocol is illustrated in Figure 16.

Z12Z [ila D|D|D|D|D|D|D|D Tla p|ojp|p/pD|D|D
01T BBZ] (S[Z[°[°1°1° °1° 76ls|4|3|2|1]0]  [SIF[°[°|°(°|° © |7ls|5]|4|3/2/10
Slave Address ‘ Sontrol Bg:fmma L Wﬂ'::;'a Byte Control Byte ‘ Data Byte

write mode (R'W="0")

acknowledgement from  acknowledgement from  acknowledgement from acknowledgement from acknowledgement from

AiP31567A AiPTSG?A AiP31567A AiP31567A AiP31567A
Slave Address |y Conlrol Byte Data Byle Control Byle Dala Byle
sjof1]1]1 1%%0.&120{}0{}0GA?EEE{???%AGE[)UUGUGA?E?E?E?S‘A‘P
5 T 2n>=0 (Byte) T 1Byte n>=0 (Bytc)
Command Word % [5] = — LSB
8 8
Last control byte. Only a stream of data bytes is allowed to follow.
Co 0 This stream may only be terminated by a STOP or RE-START condition.
1 Another control byte will follow the data byte.

Figure 16. 12C Interface Protocol

The sequence is initiated with a START condition (S) from the 12C Interface master, which is followed
by the slave address. All slaves with the corresponding address acknowledge in parallel, all the others
will ignore the 12C Interface transfer. After acknowledgement, one or more command words are followed
and define the status of the addressed slaves. A command word consists of a control byte, which defines
Co and A0, and a data byte.

The last control byte is tagged with a cleared most significant bit (i.e. the continuation bit Co). After a
control byte with a cleared Co bit, only data byte(s) will follow. The state of the A0 bit defines whether
the following data bytes are interpreted as commands or as RAM data. All addressed slaves on the bus
also acknowledge the control and data bytes. After the last control byte either a series of display data
bytes or command data bytes may follow (depending on the AQ bit setting).

If the AO bit of the last control byte is set to logic 1, these data bytes (display data bytes) will be stored in
the display RAM at the address specified by the internal data pointer. The data pointer is automatically
updated and the data is directed to the intended AiP31567A device.

If the AO bit of the last control byte is set to logic O, these data bytes (command data byte) will be
decoded and the setting of AiP31567A will be changed according to the received commands.

Only the addressed slave makes the acknowledgement after each byte. At the end of the transmission the
bus master issues a STOP condition (P). If no acknowledge is generated by the master after a byte, the
driver stops transferring data to the master.
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4.5, Data Transfer

AiP31567A uses bus latch and internal data bus for parallel interface data transfer. When writing data
from MPU to the DDRAM, data is automatically transferred from the bus latch to the DDRAM as shown
in Figure 17. When reading data from the on-chip DDRAM to MPU, the first read cycle reads the content
in bus latch (dummy read) and the data that MPU should read will be output at the next read cycle as
shown in Figure 18. That means: after setting the target address, a dummy read cycle is required before
the following read-operation. Therefore, the data of the specified address cannot be read at the first read
of display data right after setting the address, but can be read at the second read of display data.

writing

JWR

MPU

onin ——(N (52

L

bustach X N X ~Nii X Niz X Ni3
write signal J J J J

Figure 17. Data Transfer: Write

internal timing

reading

SHR \_
g

Enimmy Datsn read Data read
Read #n #n+l

Mdress set

address preset

: - read signal !
internal timing 5 !
! ! >

column address X Preset N
bus latch >< N >< n >< n+l >< n+2

Figure 18. Data Transfer: Read

B
L

< Increment N+l

X
X

Note: 8080 interface: 8-bit;
6800 interface: 8-hit;
3-Line interface: 1-hit;
4-Line interface: 1-bit;
12C interface: 8-bit.
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4.6, Display Data Ram (DDRAM)
AiP31567A is built-in a RAM with 132>65 bit capacity which stores the display data. The display data
RAM (DDRAM) store the dot data of the LCD. It is an addressable array with 132 columns by 65 rows
(8-page with 8-bit and 1-page with 1-bit). The X-address is directly related to the column output number.
Each pixel can be selected when the page and column addresses are specified (please refer to Figure 19
detailed illustration). The rows are divided into: 8 pages (Page-O~Page-7) each with 8 lines (for
COMO0~63) and Page-8 with only 1 line (COMS, for icon). The display data (D7~D0) corresponds to the
LCD common-line direction and DO is on top. All pages can be accessed through D[7:0] directly except
icon page. Icon RAM uses only 1-bit of data bus (D0). Refer to Figure 20 for detailed illustration. The
microprocessor can write to and read from DDRAM by the 1/O buffer. Since the LCD controller operates
independently, data can be written into DDRAM at the same time as data is being displayed without
causing the LCD flicker or data-conflict.

COND
COMI
COM2
Com3
COM4

liguid crystal display

Figure 19. DDRAM Mapping (Default Setting)

po |1 ol | o 0
[11 8 [ | O l (]
x| oo [ |
pa ool |1 0
D4 1 1|0 i 0
display data ram

LSB

TE

D7

MSB

1-bit ICON /

O~ WN=20O
Y-address

L— o0 X-address 131 ——
Figure 20. DDRAM Format
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4.7. Addressing

Data is downloaded into the Display Data RAM matrix in AiP31567A as byte-format. The Display Data
RAM has a matrix of 132 by 65 bits. The address ranges are: X=0~131 (column address), Y=0~8 (page
address). Addresses outside these ranges are not allowed.

4.7.1, Page Address Circuit

This circuit provides the page address of DDRAM. It incorporates 4-bit Page Address Register which can
be modified by the “Page Address Set” instruction only. The Page Address must be set before accessing
DDRAM content. Page Address “8” is a special RAM area for the icons with only one valid bit: DO.

4.7.2. Column Address Circuit

The column address of DDRAM is specified by the Column Address Set command. The column address
is increased (+1) after each display data access (read/write). This allows MPU accessing DDRAM
content continuously. This feature stops at the end of each page (Column Address “83h™) because the
Column Address and Page Address circuits are independent. For example, both Page Address and
Column Address should be assigned for changing the DDRAM pointer from (Page-0, Column-83h) to
(Page-1, Column-0).

Furthermore, Register MX and MY makes it possible to invert the relationship between the DDRAM and
the outputs (COM/SEG). It is necessary to rewrite the display data into DDRAM after changing MX
setting.
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Column Address(Hex) CON Output Map
Page Address | oo\o1\oz\os|o4 05|06|07|08| Mx=0 |7B|7C|7D|7E|7F|80|81|82|83 1/65 Duty PAD No.
D3|D2|D1|DO 83|82|81|80|7F|7E|7D|7C|7B| Mx=1 |08|07|06|05|04|03|02|01|00 uy=0 | mr=1 (com)
Do —t—3> 00H ->CON0 COm63 102
| D1 | —> o011 coml | comsz 236
| p2 | ——> o021 com2 | comsi 101
ololalo D3 Page 0 03H CON3 COm60 237
D4 04H COm4 Coms9 100
| D5 | 05H coms | comss 238
| D6 | 06H come | coms? 99
DT 07TH cOom7 COM5S6 239
Do 08H CON8 COM55 98
| D1 | 09H como | comsd 240
| p2 | 0AH CON10 | COMS3 97
ololol1 D3 :- Page 1 OBH comi1 coms2 241
D4 OCH com12 COoms1 96
| D5 | 0DH CON13 | COMS0 242
| 6 | OEH CON14 | COM49 95
DT OFH Ccom1s com48 243
Do 10H COn16 Com47 94
| D1 | 118 CON17 | COM46 244
| p2 | 12H CON18 | COM45 93
olol1lo D3 13H com19 com44 245
D4 Page 2 148 COM20 | com4ds 92
| 05 | 158 CON21L | COM42 246
| D6 | 16H CON22 | COM4l 91
DT 17H comz23 Ccom40 247
| Do | 18H CON2¢ | COM39 90
| o1 | 19H CON25 | CoM3s 248
D2 180 | CON26 | COM37 89
olol1l1 ? Page 3 1BH i ‘CUIZT COmM36 249
| D4 | icH |8 ]conza CON35 88
| 05 | 1DH % \conza Con3d 250
| 6 | 1EH 'gf \conso COn33 87
D7 1FH ; ‘:‘UM:SI com3z2 251
| Do | 208 |3 l:onzz coms1 86
D1 210 % Qomsa COn30 252
D2 a (!0]![34 comz9 B89
? P. 4 23H '% (*!]![35 comz2s 253
o100 age 2
| D4 | 248 |§ cbnza conz? 84
D5 25H c&ms? Conz6 254
D6 26H C(i]![:iﬂ Comzs 83
? 27TH C(#![:SB com24 2585
| Do | 28H coluo conz3 82
D1 29H coi-n conzz 256
D2 2AH CUlt‘lZ comz1 81
ol1lol1 ? Page 5 2BH CO]‘43 COom20 287
| D4 | 2CH com‘p COn19 80
D5 2DH comis comg 258
D6 2EH CUM“G comi? 79
? 2FH COM‘{T COM16 259
| Do | 30H comb CON15 78
D1 31H comb Com4 260
D2 32H CUMﬁ* com13 T
AR ? Page 6 33H COME]‘ com12 261
| D4 | 34H comsﬂ comi1 76
D5 35H comss\ CON10 262
i 36H CUMﬁi\ com9 79
D7 37H CONSa [ cong 263
| Do | 38H COMS6 l cony 74
D1 39H coms? || come 264
i 3AH comss COoms 73
ol1l1 | 28] Page 7 3BH coms9 | Comt 269
D4 3CH coM&o || COm3 72
D5 3DH comel comz 266
i 3EH come2 \ com1 71
D7 3FH conss |V como 267
1|o]o|0o]| DO Page 8 ICONS | ICOMS | 103, 268
2IE|EE|8|E(2|2|2 Rﬁﬁ%sﬁ%*ﬁ”“”"-‘
EREREEREE EE I EER RN N NN NN NN NN (SEG)
Figure 21. DDRAM and Output Map (COM/SEG) 1/65Duty
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Column Address CON Output Map
Page Address 0[]‘ 01 ‘ 02| 03‘ 04|05|06|07|08| MXI=0 YB|7C|7D|TE|7F | B0 | 81|82 |83 1/49 Duty PAD No.
D3|D2|D1|DO Data B3|82|81(BO|7F|TE(7D|7C|7TB| MX=1 08|07 |06|05|04|03|02|01 |00 ny=o0 HY=1 (ComM)
Do —t—3 00H S CONO COM4T 102
1 ——> 01H COM1 COM46 236
i — 021 com2 COM45 101
ololo Oi Page 0 03H CcOM3 COM44 237
L 04H COM4 COmM43 100
E 05H COMS COmM42 238
i 06H COM6 COM41 99
DT O7TH COomy COM40 239
Do 08H coms COM39 98
D1 09H COM9 COM38 240
D2 0AH COm10 COM3T 97
olololt i Page 1 OBH com11 COM36 241
l OCH com12 COM35 96
E ODH cOm13 COM34 242
i OEH COM14 COM33 95
DT OFH COM15 COmM32 243
ﬂ 10H COM16 COM31 94
L 11H COm17 COM30 244
D2 12H CcOom18 COmM29 93
olol1 0? Page 2 13H CONM19 COM28 245
D4 14H \ COmM20 COM27 92
D5 15H \COMZI COM26 246
E 16H lCOMZZ COM25 91
D7 17TH ",‘0]![23 COM24 247
i 18H kOMZi cOom23 90
L 19H (‘0]![25 com22 248
£ 1AH - CblZB COmM21 89
olol1l1 ﬂ Page 3 1BH i C¥l27 COM20 249
i 1CH & C(‘IZB COM19 88
Do 1DH g CC‘!{ZB cOom1is 250
D6 1EH ‘ai CU¥30 COM17 87
DT 1FH E CU]‘SI COM16 251
Do 200 5 COM‘SZ COM15 86
1 211 % COMk:} COM14 252
i 22°H E COMiii COM13 85
ol1lo Oi Page 4 230 'E COM$ CcOmM12 253
L 240 |5 COMS*. COM11 84
E 25H ° COMS't COM10 254
i 26H C0]f[3d‘ COoms 83
DT 27TH COMSB\ coms 255
Do 28H CO]MO\ com? 82
D1 29H Ccom41 l COm6 256
D2 ZAH Ccom42 COmMS 81
ol1lol1 i Page 5 2BH cOm43 cOomd 257
l 2CH COM4d4 COn3 80
E 2DH COM45 “ comz2 258
i 2EH COM46 \ comi 79
DT 2FH Com4T7 wCOMO 259
ﬂ 30H
L 31H
& 32H
oj1]1]|0 2 Page 6 31
D4 34H
D5 35H
E 36H
D7 3TH
i 38H
L 39H
£ 3AH
o|1|1(1 £ Page7 SBH
i 3CH
Do 3DH
D6 3EH
DT 3FH
1(0|0[0]| DO Page 8 IICOMS ICOMS 103, 268
2lelg|s|8(8|g|a|y Eﬁi%sﬁ%:ﬁ”"”“-‘
R e e e e =R R N NN NN N NN (SEG)

Figure 22. DDRAM and Output Map (COM/SEG)
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Column Address COM Qutput Map
Page Address | 00\01\02\03\04 05|06|07|08| Mi=0 |7B|7C|7D|7E|7F|80|81 82|83 1/33 Duty PAD No.
D3|D2|D1|DO 83|82|81|80|7F|7E|7D|7C|7B| MX=1 |08|07|06|05|04|03|02| 01|00 ny=0 | Wy=1 (com)
DO ——> 00H >CON0 | COM31 102
(D1 | ——> 01K com. | comso 236
D2 ——> o0z conz | comze 101
olololoe 23] Page 0 03H con3 | comzs 237
| D4 | 04 coms | comzt 100
| 5 | 05H cOns | comze 238
D6 06H COME | com2s 99
| b7 | 07H con7 | comz4 239
DO 08H cons | comzs 98
(o1 | 09H coms | comzz 240
D2 0AH CONl0 | COMz1 97
ololols 23] :— Page1 OBE CON1l | COM20 241
| D4 | 0CH CON1Z | COM19 96
D5 O0DE \com13 conig 242
D6 OEH \con1s | comr 95
D7 OFE bonis | coms 243
| o | 10H donie | comis 94
D1 11H c\;n'r comi4 244
| p2 | 12E c(\na com13 93
olol1|oe 23] Page 2 13E co\us comi2 245
D4 14H co}\zn com1l 92
D5 15H comp1 | comio 246
[ 16 | 16H condz | coms 91
D7 17H conzg | cous 247
| o | 18H cmnz‘\ conv 20
| o1 | 19E comzs\ CoNG 248
D2 14 | comzs\ CONS 89
olola|s 08 Page 3 1BH |3 conz7 || coms 249
D4 1CH conzg | coums 88
D5 1DE conze || couz 250
[ 16 | 1ER |3 couso || com 87
D7 1FE |3 conar | Vcomo 251
| Do | 200 |5
D1 21 |5
| o2 | 200 |9
o[1(o0]0 D3 Page 4 s
D4 24H
| 5 | 25H
| 6 | 26H
D7 27H
Do 28H
[ b1 | 20H
| o2 | 20H
o101 b3 Page 5 20
D4 2CH
| 5 | 2DE
D6 2EH
D7 2FH
DO 30H
D1 31H
| p2 | 32H
ol1la|o 23 Page 6 338
| D4 | 34H
D5 35H
| s | 36H
D7 37H
DO 38H
D1 39H
| p2 | 3AH
o111 L Page 7 3B
D4 3CH
D5 3DH
D6 3EH
D7 3FE
1{0|0|0] Do Page 8 Icons | ICONS | 103, 268
HEIHMBEEEELE SI85|R|RBIR|B|8) s

Figure 23. DDRAM and Output Map (COM/SEG) 1/33Duty
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Column Address COMN Qutput Map
Page Address | 00|01|02‘03‘04 05|06|07|08| MX=0 |7B|7C|7D|7E|7F|80|81|82|83 1/55Duty PAD No.
D3|D2|D1|DO 83|82|81|80|7F|[7E|7D|7C|7B| MX-1 |08|07|06|05|04|03| 02|01 00 nY=0 uy-1 (com
Do ——> 00H > COM0 | CONs3 102
D1 —> 018 l coml | comsz 236
D2 —> 020 com2 | comsi 101
olololol 2% Page 0 030 COM3 | CONSO 237
| D4 | 04H COM4 | CON49 100
D5 05H COMS | COM48 238
D6 06H COME | COM47 99
D7 07H COM? | COM46 239
Do 08H COM8 | CON45 98
D1 05H COM9 | COM4d 240
| bz | 0AH COM10 | CON43 97
ololols 23 :— Page1 OBH CoMil | Com42 241
D4 0CH comi2 | Comdl 96
D5 0DH COM13 | COM40 242
D6 OEH comi4 | comse 95
D7 OFH COM15 | COmM3g 243
| Do | 108 COM16 | CON37 94
D1 1180 COM17 | COM36 244
D2 12H comig | comss 93
ololslol® Page 2 130 COM19 | COM34 245
D4 148 Comz0 | CON33 92
D5 150 com21 | comsz 246
| D6 | 16H comz2 | Ccomsl 91
D7 17H [ conz3 | comso 247
Do 18H ‘,comzd‘ CoN29 90
D1 190 \comzs conzg 248
D2 1AH | 'lezs conzvy 89
ololslq [L23 Page 3 1BH i ‘:0[27 CON26 249
D4 ICH | #0[28 Con25 38
| D5 | 1DH @ domza conz4 250
D6 1EH E t,bw[so conz3 87
D7 1FH | cimm conzz 251
DO 200 |3 cdmsz conz1 36
D1 218 % co\‘f{sz CON20 252
D2 220 |4 co[{m CON1Y 85
ol1lolo 23] Py 1 230 ? corlsa CONn18 253
D4 240 |5 cor{{as ConL7 84
D5 250 | com’g'r CON16 254
D6 26H comka CONL5 83
D7 278 comis con14 255
DO 28H com\o COML3 32
| b1 | 298 comi coniz 256
D2 280 comq Con1l 81
olilols 28 — 2EH com:i CON10 257
D4 2CH comu\ Con9 80
D5 2DH coms\ cons 258
D6 2EH CON46 '| CON7 79
D7 2FH com4r \ cone 259
| Do | 30H con4g | coms 78
D1 31H comds | coms 260
D2 320 conso || coms 77
ol1lslol 28 Page 6 330 comsi || comz2 261
D4 348 Cons2 l Con1 76
D5 350 coms3 | como 262
| D6 | 36H
D7 37H
Do 38H
D1 390
D2 34H
of1 1|12 Page 7 SEH
| D4 | 3CH
D5 3DH
D6 3EH
D7 3FH
10|00 Do Page 8 r ICONS | ICOMS | 103, 268
S EEEE NIBIR|B|E R(B|5)8 Mo

Figure 24. DDRAM and Output Map (COM/SEG) 1/55Duty
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4.7.3+ Line Address Circuit

The Line Address Circuit incorporates a counter and a Line Address register which is changed only by
the “Display Start Line Set” instruction. This circuit assigns DDRAM a Line Address corresponding to
the first display line (COMO). Therefore, by setting Line Address repeatedly, AiP31567A can realize the
screen scrolling without changing the contents of DDRAM as shown in Figure 25. The last common is
always the COMS (common output for the icons). That means the icons will never scroll with the general
display data.

Column Address
Page Address | 00]01[02]0s]04]05[06]07]08] mx=0 [78[rc[[7E[7r[s0]s1[s82]8s
D3|D2|D1|DO 7B| mx=1 |o8|o7|06| 05| 04¢|03|02 01 |00 =0
| o | 00H ) | como
| o1 | o018 | com
| p2 | 02H || comz
olo|o|o 22 Page 0 03t ||_cons
D4 04t | coms
[05 | o5H ||__cons
D6 06H COné6
D7 oTH [ conr
| Do | o8H [ cons
| o1 | 09 I cons
| p2 | o4l || comio
ololols |28 Page 1 0BH || comi
D4 ocH || comz
[05 | oDH || comisz
[ 06 | OEH | |_come
| o7 | OFH conis
| Do | 10H || come
| ;1| 11H | comLy
| p2 | 120 | conis
ololalol 28] Page2 180 | conig
| pe | 148 | conzo
D5 150 | conz1
[ 06 | 160 | conzz
D7 17H Ccomz3
| Do | 18H | conz4
| o1 | 198 | conzs
| p2 | AR | | CON26
ofof1|s 22 Page 3 LEH 7? conz1
| D4 | 1CH &1 conzs
D5 1pH |8 conzs
E 1EH ';i conzo
D7 1FH |5 consi
| Do | 208 |5 consz
| o1 | an |7 conss
| p2 | 22n |@ cons4
of1]o|o 22 Page 4 L | conss |
| D4 | 24n |8 | con3s
5 250 |© | const
[ 06 | 26H | conss
[o7 | 27H | conss
Do 28H \ COm40
| b1 | 29H \ cons1
| p2 | 280 | con4z
ol1lol 28] page s 2BH | con43
| Dt | 2cH I cons4
| p5 | 2DH con4s
D6 2EH | CON46
DT 2FH | COMLT
Do 30H | Ccon4s
E 31H | consg
| p2 | 320 | conso
of1|1]o 22 Page 6 354 | conal
| Dt | 340 | consz
| b5 | 35H | conss
D6 36H | consd
D7 37H \ conss
Do 38H | conse
D1 39H Ccons7
| p2 | 34H | comss
of1 1|1 22 Page 7 sk e
| D4 | 3cH || comso
| b5 | 3DH || come1
| b6 | 3EH || comsz
D7 3FH U/ | _comss
1]oloof po Page 8 _ .| 1coms
*lalg|s|glale|z|n slelelgla|g|elz|g| PaoNe Regardless of the display start line
””””””””” bl Bl il el T Tl Bl Bl address. Always the last line.

Figure 25. Start Line Function
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4.8, Display Data Latch Circuit

The display data latch circuit latches temporarily display data of each segment output which will be
output at the next clock. The special functions such as reverse display, display OFF and display all points
ON only change the data in the latch and the content in the Display Data RAM is not changed.

4.9, Oscillation Circuit

The built-in oscillation circuit generates the system clock for the liquid crystal driving circuit. The
oscillation circuit is enabled after initializing AiP31567A. The clock will not be output to reduce the
power consumption.

4.10, Liquid Crystal Driver Power Circuit

The built-in power circuits generate the voltage levels which are necessary to drive the liquid crystal. It
consumes low power with the fewest external components. The built-in power system has voltage booster,
voltage regulator and voltage follower circuits. Before power AiP31567A OFF, a Power OFF procedure
is needed (please refer to the OPERATION FLOW section).

4.11. External Components of Power Circuit
Recommended power circuit peripherals have only two capacitors. The value of these two capacitors are
decided by the panel size or the loading.

|C internal |C external
Vo

W0 penerator

WG generator b =

¥oDe Jfl
] T

G (H ]

|_.. Xvo

¥N0 generator

Figure 26. Power Circuit (C1, C2, R1 default N.C.)

Components selection notes:
[1] If the panel size is larger than 2 or heavy loading, the capacitor C1 and C2 must be added.
[2] If the icon is used, the capacitor C1 and C2 must be added.
[3] If the module is abnormal power down or do not follow the power off sequence, the resistor R1 can be
added according to the display performance on LCD panel.
[4] The referential external component value:
C1=0.1uF~1.0uF (Non-Polar/25V, default N.C.)
C2=0.1uF~1.0uF (Non-Polar/6V, default N.C.)
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R1=500KQ~1MQ (default N.C.)
Higher capacitor values are recommended for ripple reduction.
[5] In high power mode, C2 must be connected.

4.12, Regulator Circuit

The built-in high accuracy regulation circuit has 8 regulation ratios and each one has 64 EV-levels for
voltage adjustment. Without additional external component, the output voltage can be changed by
instructions such as “Regulation Ratio” and “Set EV”. The detailed setting method can be found in the
INSTRUCTION DESCRIPTION section.

4.13. Reset Circuit

Setting RSTB to “L” can initialize internal function. While RSTB is “L”, no instruction except read
status can be accepted. RSTB pin must connect to the reset pin of MPU and initialization by RSTB pin is
essential before operating. Please note the hardware reset is not same as the software reset. When RSTB
becomes “L”, the hardware reset procedure will start. When RESET instruction is executed, the software
reset procedure will start. The procedure is listed below:

Procedure Hardware Reset Software Reset

Display OFF: D=0, all SEGs/COM s output at GND

Normal Display: INV=0, AP=0

SEG Normal Direction: MX=0

Clear Serial Counter and Shift Register (if using Serial
Interface)

Bias Selection: BS=0

Booster Level BL=0

Exit Power Saving Mode

Power Control OFF: VB=0, VR=0, VF=0

N-Line Inversion NL[4:0] = (0, 1, 1, 0, 0)

Extension Command Set: Mode=0

Display Setting Mode: DSM=0

Duty: DT[3:0]=(0,0,0,0)

Set Bias: BA[2:0]=(0,0,0)

Frame Rate: FR[2:0]=(0,0,0)

Exit Read-modify-Write mode

Start Line S[5:0]=0

Column Address X[7:0]=0

Page Address Y[3:0]=0

COM Normal Direction: MY=0

V0 Regulation Ratio RR[2:0]=(1,0,0)

< < I K I KKK IK KKK I IKLIKIKIKLIKIL <KL
< < <)< << <X XXX PXPX XXX X[ X [ X[X|X

EV[5:0]=(1,0,0,0,0,0)

After power-on, RAM data are undefined and the display status is “Display OFF”. It’s better to initialize
whole DDRAM (ex: fill all 00h or write the display pattern) before turning the Display ON. Besides, the
power is not stable at the time that the power is just turned ON. A hardware reset is needed to initialize
those internal registers after the power is stable.
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4.14. Instruction

4,14.1. Instruction Table

. R/W Command Byte o
No. Instruction A0 description
(RWR) | p7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
. D=1, display ON;
1 Display ON/OFF 0 0 1 0 1 0 1 1 1 D D=0 display OFF
2 Set Start Line 0 0 0 1 S5 S4 S3 S2 S1 SO Set display start line
3 Set Page Address 0 0 1 0 1 1 Y3 | Y2 | YLl | YO Set page address
0 0 0 0 0 1 X7 X6 X5 x4 Set column address
(MSB)
4 | Set Column Address Set column address
0 0 0 0 0 0 X3 | X2 X1 X0 (LSB)
5 Read Status 0 1 0 MX D RST 0 0 0 0 Read IC Status
6 Write Data 1 0 D7 | D6 | D5 | D4 | D3 | D2 | D1 | Do | VNt dgﬂa’ data to
7 Read Data 1 1 D7 | D6 | D5 | D4 | D3 | D2 | D1 | Do | Red d'sgiyh/?ata from
Set scan direction of
. SEG
8 SEG Direction 0 0 1 0 1 0 0 0 0 MX MX=L1, reverse direction
MX=0, normal direction
. INV =1, inverse display
9 Inverse Display 0 0 1 0 1 0 0 1 1 INV INV =0, normal display
10 All Pixel ON 0 0 1 ol 1| oo | 1| o | ap| APLsetalpixlON
AP=0, normal display
Select bias setting
11 Bias Select 0 0 1 0 1 0 0 0 1 BS 0=1/9; 1=1/7
(at 1/65 duty)
Column address
12 | Read-modify-Write 0 0 1 1 1 0 0 0 0 0 increment:
Read:+0; Write:+1
13 END 0 0 1 1 1 0 1 1 1 0 Exit Read-modify-Write
mode
14 RESET 0 0 1 1 1 0 0 0 1 0 Software reset
Set output direction of
15 | COM Direction | 0 0 1110 o |m| - | - | - COM
MY=1, reverse direction
MY=0, normal direction
Control built-in power
16 Power Control 0 0 0 0 1 0 1 VB | VR | VF circuit ON/OEE
17 | Regulation Ratio | 0 0 0| o] 1] 0| o |RR2|RRL|RRo| Select reg‘r’;‘?it(')o” resistor
0 0 1 0 0 0 0 0 0 1 Double command
18 Set EV Set electronic volume
0 0 0 0 |EV5|EV4|EV3|EV2|EV1|EVO0 (EV) level
0 0 1 1 1 1 1 0 0 0 Double command
Set booster level:
19 Set Booster
0 0 0 0 0 0 0 0 0 | BL BL=0:4X
BL=1:5X
Display OFF &
20 Power Save 0 0 (1) + (10) compound command All Pixel ON
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21 NOP 0 0 1 1 1 0 0 1 1 No operation
) 0 0 1 0 0 0 1 0 1 L .
22 Set N-Line Set N-Line inversion
0 0 0 0 0 NL4 | NL3 | NL2 | NL1 | NLO
23 Release N-Line 0 0 1 0 0 0 1 0 0 Exit N-Line inversion
0 1 1 1 1 1 1 0 0 SPI read status command
24 SPI Read Status
0 1 0 |MX| D |RST|ID3|ID2 | ID1 | IDO SPI read DDRAM
command
0 1 1 1 1 1 1 0 1 SPI read DDRAM
25 | SPI Read DDRAM command
1 1 D7 D6 D5 D4 D3 D2 D1 DO SPI read DDRAM
Extension Command Set
Mode=1: Enter extension
Extension Command command table
) Set 0 0 1 1 1 1 1 1 1 frode Mode=0;: Exit extension
command table
1 High P%V\,'\elr Mode 0 0 0 1 1 0 1 0 1 1 Enter high power mode
o | High Poer Mode | 0 ol1 /10| o | 1 | 0o | o | Exithighpower mode
Complex command
0 0 0 1 1 1 . ) DSM 0 DSM=1: Enter display
setting
. . 0 0 1 1 0 1 DT3 | DT2 | DT1 | DTO =0: Exit di
3 Display Setting DSM (;éiiti);l;dlsplay
Mode
0 0 1 0 0 1 0 BA2 | BAl1 | BAO When DSM=1, Set
duty(DTI[3:0]),
bias(BA[2:0]),
0 0 1 0 0 1 1 FR2 FR1 FRO
frame rate(FR[2:0])
Notes:
[1] Symbol “-” means this bit can be “H” or “L”.
[2] Do not use instructions not listed in these tables.
4.14.2. Display ON/OFF
A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO
0 0 1 0 1 0 1 1 1 D
D=1: Normal Display Mode.
D=0: Display OFF. All SEGs/COMs output with GND.
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4,14.3. Set Start Line

A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO

0 0 0 1 S5 S4 S3 S2 S1 SO

This instruction sets the line address of the Display Data RAM to determine the initial display line. The
display data of the specified line address is displayed at the top row (COMO) of the LCD panel.

S5 S4 S3 S2 S1 SO Line address

0 0 0 0 0 0 0
0 0 0 0 0 1 1
0 0 0 0 1 0 2
0 0 0 0 1 1 3

1 1 1 1 0 1 61

1 62

1 63

4.14.4, Set Page Address

A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO

0 0 1 0 1 1 Y3 Y2 Y1 YO0

Y [3:0] defines the Y address vector address of the display RAM.

Y3 Y2 Y1 YO Page Address Valid Bit
0 0 0 0 Page 0 D0~D7
0 0 0 1 Page 1 D0~D7
0 0 1 0 Page 2 D0~D7
0 1 1 0 Page 6 D0~D7

1 Page 7 D0~D7
1 0 0 0 Page 8 (icon page) Do

4,145, Set Column Address

A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 Do
0 0 0 0 0 1 X7 X6 X5 X4
0 0 0 0 0 0 X3 X2 X1 X0

The range of column address is 0...131. The parameter is separated into 2 instructions.

X7 X6 X5 X4 X3 X2 X1 X0 Column Address
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1 1
0 0 0 0 0 0 1 0 2
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0 0 0 0 0 0 1 1 3
0 0 0 0 0 0 1 129
0 0 0 0 0 1 0 130
0 0 0 0 0 1 1 131

4.14.6. Read Status

A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO

0 1 0 MX D RST 0 0 0 0

Read the internal status of AiP31567A.

MX=0: Normal direction (SEG0->SEG131);
MX=1: Reverse direction (SEG131->SEGO0).
D=0: Display ON;

D=1: Display OFF.

RST=1: During reset (hardware or software reset)
RST=0: Normal operation

4,14.7. Write Data

A0 | R/IW(RWR) D7‘D6‘D5‘D4‘D3‘D2|D1‘DO

1 0 Write data

8-bit data of Display Data from the microprocessor can be written to the RAM location specified by the
column address and page address. The column address is increased by 1 automatically so that the
microprocessor can continuously write data to the addressed page. During auto-increment, the column
address wraps to 0 after the last column is written.

4.14.8. Read Data

A0 | RIW(RWR) D7\D6\D5\D4\D3\D2]Dl\oo

1 1 Read data

8-bit data of Display Data from the RAM location specified by the column address and page address can
be read to the microprocessor.

4,14.9. SEG Direction

A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 Do

0 0 1 0 1 0 0 0 0 MX

MX=0: Normal direction (SEG0->SEG131);
MX=1: Reverse direction (SEG131->SEGO0).
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4.14.10. Inverse Display

A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO

0 0 1 0 1 0 0 1 1 INV

INV=0: Normal display;
INV=1: Inverse display.

4.14.11, All Pixel ON

A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO

0 0 1 0 1 0 0 1 0 AP

AP=0: Normal display;
AP=1: All pixels ON.

4,14.12. Bias Select

A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO
0 0 1 0 1 0 0 0 1 BS
Bias
Duty
BS=0 BS=1
1/65 1/9 17
1/49 1/8 1/6
1/33 1/6 1/5
1/55 1/8 1/6
Symbol Bias voltage
VO VO
VG 2/9%/0
VM 1/9%V/0
GND GND

4.14.13, Read-modify-Write

A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 Do

0 0 1 1 1 0 0 0 0 0

This command is used paired with the “END” instruction. Once this command has been input, the display
data read operation will not change the column address, but only the display data write operation will
increase the column address (X[7:0]+1). This mode is maintained until the END command is input. This
function makes it possible to reduce the load on the MPU when there are repeating data changes in a
specified display region, such as a blanking cursor.
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Read-Modify-Write

v

| Page Address Set

¥

| Column Address Set

¥

Read-Modify-Write Cycle

¥

-
Pl

| Dummy Read

¥

| Data Read

+

Mo

| Modify Data |

| Data Write {at same Address) |

<= Finished? =

I‘fss

Done

P

4.14.14. END

A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO

0 0 1 1 1 0 1 1 1 0

When the END command is input, the Read-modify-Write mode is released and the column address
returns to the address it was when the Read-modify-Write instruction was entered.

Retum to original address

v Address increased by Data Write
X N }( M+1 \( N+2 X N3 x

¥

N_X

Column
Address

Read-Modify-Write Start
Exit Read-Modify-Write

4.14.15. RESET

A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO

0 0 1 1 1 0 0 0 1 0

Please note this instruction is not complete same as hardware reset (RSTB=L) and cannot initialize the
built-in power circuit which is initialized by the RSTB pin.

4,14.16 COM Direction

A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO
0 0 1 1 0 0 MY - - -
MY=0: Normal direction (COMO0->COM63);
MY=1: Reverse direction (COM63->COMO).
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4,14.17. Power Control

A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO

0 0 0 0 1 0 1 VB VR VF

VB=0: Built-in Booster OFF;
VB=1: Built-in Booster ON.
VR=0: Built-in Regulator OFF;
VR=1: Built-in Regulator ON.
VF=0: Built-in Follower OFF;
VF=1: Built-in Follower ON.

4.14.18, Regulation Ratio

A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 1 0 0 RR2 RR1 RRO
RR2 RR1 RRO Regulation Ratio (RR)

0 0 0 3.0

0 0 1 35

0 1 0 4.0

0 1 1 4.5

1 0 0 5.0

1 0 1 5.5

1 1 0 6.0

1 1 1 6.5

The operation voltage (\VO0) calculation formula is shown below: (RR comes from Regulation Ratio, EV
comes from EV[5:0]) VO=RRx[1-(63-EV)/162] ><2.1, or VO=RR>=[(99+EV)/162] =2.1.

Symbol Register Value
RR RR[2:0] 3,35,4,45,5,55,6,6.5
EV EV[5:0] 0~63
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4.14.19. Set EV
A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO
0 0 1 0 0 0 0 0 0 1
0 0 0 0 EV5 EV4 EV3 EV2 EV1 EVO

That means these 2 bytes must be used together. They control the electronic volume to adjust a suitable
V0 voltage for the LCD.

( Electronic Volume Set )

I

Set EV (byte-1)
(0x81) )
Set EV (byle-2) N
(depends on requirameant) e

Set Complate?

Yes

o

VO (V) _ |

A Ta = 25°C with internal power circuit and VDD=3V Regulation Ratio
(RR[2:0])

15

- o — — = 111

3 —_—— __—— 110

12 - -7 101

" B L g 1TV

. e L T T L T e O

8 : - 010

7 001

6 000

5

4

3

2

1

0

» EV[5:0]
00H 1FH 3FH

EV[5:0] and RR[2:0] vs. VO Voltage

Address: Building B4,NO.777,Jianzhu Road,Binhu District,Wuxi City,Jiangsu Province 39/ 61
http://www.i-core. cn P.C.: 214072 VER: 2019-12-Al



Wuxi I-CORE Electronics Co., Ltd.

Tab: 835-12 rev:B3 Number: AiP31567A-AX-XS-A043EN
4.14.20 Power Save
A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO
0 0 1 0 1 0 1 1 1 0
0 0 1 0 1 0 0 1 0 1

This is compound instruction. The 1st instruction is Display OFF (D=0) and the 2nd instruction is All
Pixel ON (AP=1). The Power Save mode starts the following procedure:

1. Stops internal oscillation circuit;
2. Stops the built-in power circuits;

3. Stops the LCD driving circuits and keeps the common and segment outputs at GND.

Mormal Moda )

Power Save Mode j

y

!

| Display OFF (AEH) |

| Cancel All Pixel ON (a4H) |

v

v

| All Pixel ON (A5H) | |

Dizplay ON (AFH) |

v

¥

.i Powear Save Mode } (:

Narmal Moda ::I

Enter Power Save Mode —  Exit Power Save Mode

After exiting Power Save mode, the settings will return to be as they were before.

4.14.21. Set Booster

A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO
0 0 1 1 1 1 1 0 0 0
0 0 0 0 BL
BL=0: Boost level=X4;
BL=1: Boost level=X5.
Ii Booster Ratio Set :I
Set Booster (byte-1) P
(FBH) -
Set Booster (byte-2)
(depends on requirement)
o B e— MNo
- Set Complete?
--‘F‘fes.
{ Done :1
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4.14.22. NOP
A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO
0 0 1 1 1 0 0 0 1 1

AiP31567A will do nothing when receiving this instruction.

4.14.23\ Set N-Line

A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO
0 0 1 0 0 0 0 1 0 1
0 0 0 0 0 NL4 NL3 NL2 NL1 NLO

This 2-byte instruction sets the inverted line number within range of 1 to 32 to improve the display
quality by controlling the phase of the internal frame signal. The DC bias maybe occurred if the N-line is
not set well. Be sure to confirm this factor after choosing a value of N.

NL4 NL3 NL2 NL1 NLO Selected N-Line Inversion
0 0 0 0 0 1-line inversion
0 0 0 0 1 2-line inversion
0 0 0 1 0 3-line inversion
0 0 0 1 1 4-line inversion
1 1 1 1 0 31-line inversion
1 1 32-line inversion

4,14.24. Release N-Line

A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 Do

0 0 1 0 0 0 0 1 0 0

This instruction makes the inversion mode back to the frame inversion from the N-Line inversion.

4.14.25. SPI Read Status

A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO
0 1 1 1 1 1 1 1 0 0
0 1 0 MX D RST ID3 ID2 ID1 IDO

4.14.26. SPI Read DDRAM

A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO
1 1 1 1 1 1 1 0 1
1 1 D7 D6 D5 D4 D3 D2 D1 DO
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4,14.27. Extension Command Set

A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO

0 0 1 1 1 1 1 1 0 Mode

Mode=0: Exit extension command set;
Mode=1: Enter extension command set.

4.14.28, High Power Mode

A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO

0 0 0 1 1 0 1 0 1 1

This instruction makes the High Power Mode turn on. This feature should be turned on when the VG
exceed VDD.

|: Enter High Power Mode Start :}

v

Extension Command Set “ON" (0xFF)

v

High Power Mode ON (0x6B)

v

Extension Command Set “OFF" (0xFE)

v

( Enter High Power Mode End )

A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO

0 0 0 1 1 0 0 1 0 0

This instruction makes the High Power Mode turn off.

i Exit High Power Mode Start :j
Extension Command Set *ON" (0xFF)

v

High Power Mode OFF (0xB4)

v

Extension Command Set *OFF" (0xFE)

v

(" ExitHigh Power Mode End )
M, -
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4.14.29, Display Setting Mode

A0 R/W(RWR) D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 1 1 1 - - DSM 0
0 0 1 1 0 1 DT3 DT2 DT1 DTO
0 0 1 0 0 1 0 BA2 BA1l BAO
0 0 1 0 0 1 1 FR2 FR1 FRO

DSM=0: Exit display setting mode;

DSM=1: Enter display setting mode.

This instruction enables Display Setting Mode. The duty, bias, and frame rate must be initialized by
command when display setting mode is enabled.

DT[3:0] sets the display duty and has priority over the SEL[2:1].

DT3 DT2 DT1 DTO Selected Duty Ratio
0 1 0 0 65 (1/64+1 icon)
0 1 1 1 55 (1/54+1 icon)
0 1 0 1 49 (1/48+1 icon)
0 1 1 0 33 (1/32+1 icon)
1 1 1 0 17 (1/16+1 icon)
1 0 1 0 9 (1/8+1 icon)

FR[2:0] specifies the frame rate for different duty.

Frame Rate(Hz)

FR2 FR1 Fi8 9 duty ~ 17 duty 33 duty ~ 65 duty
0 0 0 70 75
0 0 1 105 110
0 1 0 140 150
0 1 1 175 190
1 0 0 195 220
1 0 1 230 250
1 1 0 275 300

(" Enter Display Setting Mode Start )

| Extension Command Set “0ON" (0xFF) ‘

¥

| Display Setting Mode “ON" (0x72) ‘

v

| Extension Command Set “OFF” (0xFE) ‘

v

Set Duty (DT[3:0])

v

Set Bias (BA[2:0])

v

Set Frame Rate (FR[2:0])

v

lf Set Display Setting Mode End jJ
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4.15, Operation Flow
4.15.1, Power ON

( Power ON )

|

Waitl power stable, t=1ms

!

Keep RSTB=L
Wall rasat start, t=5us
Sel RSTB=H
Wailt resat finished, t=5us

'

Defaull State

.

Bias Select (0XA2)
SEG Direction{JXA0)
COM Direction{0XC0)

Regulation Ratic{0X24)
Set EVIDXE10X2]

Power Control| DHEE.-'DXEE.-‘D]!KEF] ——

Arrange bo execute all thesa
procedures from releasing
e resal slate b0 setiang the
Powesr Control within Sms.

n case of other models,
axacule thege procedures
frarm tuming OM the power
o Setling the Power Control

[Initialize DDRAM [Page 078} |

| Display OM |

|

( MNormal Operating )]

Vi M
Z—) VDOl G0

¥ID1
Lipy-wa
Vo2 50
VIDA

VDD2, vDD3)
|1'I T ’|4’. rrj/\
V1l

RSTR

VI i
é} LY L I
VI |
. .

| -4 L

VIR AN VD2 G
VIl
(VoDe, VOO ——

RSTR

tki
o il

Figure 24. RSTB=L or H, while Power ON

Note: The detailed description can be found in the respective sections listed below.
[1] Please refer to the timing specification of tgy and tr.

[2] More details about RESET refer to 4.13
[3] The 5ms requirement depends on the characterist

ics of LCD panel and the external component of the

power circuit. It is recommended to check with the real products with external component.
[4] The detailed instruction functionality is described in 4.14.
[5] Power stable is defined as the time that the later power (VDDI or VDDA) reaches 90% of its rated

voltage.
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4.15.2, Timing Requirement

Item Symbol Requirement Note
VDDA power delay tonva 0 < tonvz A_pplying VDDI and VDDA in any order
will not damage IC.

1. If RSTB is Low, High or unstable
during power ON, a successful hardware
reset by RSTB is required after VDDI is
stable.

2. RSTB=L can be input at any time after

RSTB input time ton-RsT no limitation power is stable.

3. trw and tg should match the timing
specification of RSTB.

4. To prevent abnormal display, the
recommended timing is: 1ms<ton.rsT
<30ms.

Note: The requirement listed here is to prevent abnormal display on LCD module.

4.15.3. Display Data

Wite Display Data (After Initialized) jl

v

Function setup by command

Display Stant Line Set ((1X40)
Page Address Set  (0XB0)
Column Address Set (00 10/0X00)

v

Display Data Wiite  (0XXX)

v

Display ONAOFF (0XAF)

N

v

End of Whita Display Data

o
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4.15.4, Refresh
It is recommended to use the refresh sequence regularly in a specified interval.

. AD
:\,_ RelreT Flow ) \ f

| Use Reset command or NOP command | Dsta - -
+ a

| Set all commands to the ready state |

( Refresh DRAM ) MR \_/ \

Max: 100ms (€—tgon—M™

Regulator

Max: 100ms (€—tzqn—M

Follower
Max: 100ms (€—taon—™
Booster
GND < |
COM/SEG - ~e i
™ Foree to VSS by IC (typ: 200ms)

Note:

[1] The power stable time is determined by LCD panel loading.

[2] The power stable time in this figure is base on: LCD Panel Size=1.4 without capacitor (VDD=2.7V,
Vop=9V).

4.15.5. Power OFF Flow and Sequence (use power save instruction)
In power save mode, LCD outputs are fixed to GND and all analog outputs are discharged. The power
can be turned OFF after AiP31567A is in the power save mode.

( Mormal Mode ) AO
0 A\ /

[ Display OFF (AEH) |
¥ Data E ASH
| All Poal OM (A5H) |

+ IWR
[ Wait iﬁoms | Tum Off VDDA after
discharge complets
[ Tum VDD1~VDD3 OFF | VDDA
(VDDZ VDD3) —— Lovom
C Power OFF b
vDD1, Hf VDDIVDDAS1Y.
RSTB - NOT be guaranised
VO‘ [ trorF— e Lyzor
il
GND ‘i ;f
XVO v
) onoon
coM. o] oo |- | SRR

After the built-in power circuits are OFF and completely discharged, the power (VDDI, VDDA) can be
removed.
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4.15.6. Power OFF Flow and Sequence (use hardware reset function)

{ Mormal Mode j RSTB m
v 1]
Tum Off VDDA after

| setRsTB=L (wait>1,,) | VDDA 7 discharge complets
l’ (VD02 VDD3) - -«

| Set RSTB=H | ' N
1 _

| Wak 250ms | vDDI i
* (vDD1) |:l"::::_ NOT be guaranieed

I, —
[ Tum vnmiwm oFF | Vo €t — Pty
( Power OFF ),

Y, I —

GND
XVO0 —/

I VDDINVDDA iz gone,
COM ' e BND| — _f;lgmmﬁze:gr
SEG | |

After the built-in power circuits are OFF and completely discharged, the power (VDDI, VDDA) can be
removed.

Note:

[1] teore: Internal Power discharge time. -->250ms (max).

[2] tv2orr: Period between VDDI and VDDA OFF time.-->0ms (min).

[3] It is NOT recommended to turn VDDI OFF before VDDA. Without VVDDI, the internal status cannot
be guaranteed and internal discharge-process maybe stopped. The un-discharged power maybe flows into
COMY/SEG output(s) and the liquid crystal in panel maybe polarized.

[4] 1IC will NOT be damaged if either VDDI or VDDA is OFF while another is ON.

[5] The timing is dependent on panel loading and the external capacitor(s).

[6] The timing in these figures is base on the condition that: LCD Panel Size=1.4 without capacitor.

[7] When turning VDDA OFF, the falling time should follow the specification: 20ms< tpg,; <0.2sec
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5. Typical Application Circuit And Application Specification
5.1, Application Circuit -- 6800 Interface

[T nedace S0
P ide | :
CoMIDl == B coue ITO Side | FPC Side 5 System g:?hlpmr Maode OFF
— ; ty: 165
— — ) voad ; Blas: 1/9
e |—— =—gaw | TSEL=L
Se0 | M seqy | e — ; C1: 0.1uF-0.47uFl 25V
= seas  lsat — C2: 0.1uF~0.47uFi BV
e - i £3: 0.01uF~2.2uF/ BV
[Rime — | ; R1: 500KO™1MO
—
1| TREL ;
e ] |
| vrEF ;
|5 . !
12 ;
|5 :

3

L

Default NC :
'
¥

e

THT TP

"z

C1 '

p Face Up

B

i Default NC ¥
TR3i
3 00 i R1 i
L Default NC §
[ .
m T
] ;
Alanm 33— !
| voDa  ——— :
| vooe ¥DD |
— | VDO i
| vooe P
| oo [
| oo I
1| o@ 03 ¢
O :-3‘.41 E
|| o6 RN S
]| os ——Ea—i
E =
|| o2 o+
| o1
] & _—Dﬂ_:
EEFD E |
;“' i |70 S
SEELIJI E- R 1| &0 RSN — . |-
P - || RETE ——55-‘1'—|
==l Cong | [
coms(—= s COMT 1 w CES§ — C3
1 S E—
Cllew H Default NC
=3 = : k
comz =2, COME =

e
—
—
=
e
_
—_1
=
=
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5.2, Application Circuit -- 8080 Interface

:
T icteice: 8060

W ] . ¥
Couz{=t— = rewna ITO Side | FPC Side : S!p's-tﬂ‘m H|gh Power Mode OFF
— S p— ! Diuty: 1/65
e e —— 0| vooz I : Bias: 1/9
oM TI COME = E I ; TSEL=L
e | ™ m o =G Hla. —1 : C1: 0.1uF~0.47uF/ 25V
= [z —1 : C2: 0.1uF~0.47 uF/ BV
s — i C3: 0.01uF~=2 2uFr BY
f.;;' i ; R1: 500K0™1M0
S| — :
Q) fm —/ |
|TaEL ——4 !
|| VDDH k
=) St
|5 ! i
o LE] i E
q} | H ;
1| TRCoM i
1178 f
=il :
45| vao T ;
| e :
) e
Frm| [T C2 i
| I 17| e I)efault NC ,
40| VD K
35| v £
| mvm 4
Q. o %F—T—-’“!
e et
E ' ey Default NCE
3 = 1| v RL |
I|GHOZ Default NC
Of awoz . i
m =37 .
|| @mo i
(= a4 :
]| VDDE — E
-D 01| vooz NEO |
m— O] Voo E
1| VDDE [
o
71| voe :
1| o7 Or ¥
0 1|aHDL i
(o6 ———— B
| i ——T
|{ca £
o o
Jeo | —— ]
= oo ——=
s 0 — e LB
o T won s
cous|=3s = DOM }w J— ics
'=" o 2ol : Default NC
oMz |52 =, pomza ..: P
E[HHHHIIHHHHIIIJHIH_EH o
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5.3+ Application Circuit — 4-Line-SP1 Interface

LAY fatace 457
&l 37 . |
GOz =t - ITO Side | FPC Side : System High Power Mode OFF
== e ol vons ; Duty: 1165
o | — | voez i § Blas: 1/9
e = cous |vmot ' : TSEL =L
= o == T N— ; C1: 0.1uF~0.47uF! 25V
EEG3 m —_— i C2 0. 1uF~ 047 uF BY
sz | i C3: 0.01uF ™2 2uFi BV
=hoL ; R1: 500K0™1MO

paig

LI

JU LU U L L] LI LR LA L L

ce Up
ﬁﬂﬁﬂalg

&

1,
c2 i
Ibefaull NC |

'

pFa

R

P
P2 |

C1 :

&
Default NC |

-1

[H] l;_! _!

BBRRRERA S

Gold Bum

E2EEERRD

1
EEG130 I
TE.
Coa 35 i
TS c3

N T L e

Default NC

Poul
T

|“—| —

ullds

COMZ1

COr 2%
[ala ¥}

%THIFF”
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5.4, Application Circuit — 3-Line-SPI Interface

ILLILREEEECLLAE D
coma N'i'g =B comn ITO Side ! FPC Side E System  |High Power Mode OFF
— i S - ; Duty: 1/65
ez ! i Bias: 1/8
COMY |m— | vooz ! -
COMD |[—= oo voo1 . TSEL=L
e = | [ p— 5 C1:0.1uF~0.47 uFJ 25V
J|SELY  ——p i C2: 0. 1uF= 047 uF! B6Y
ez — [ C3: 0.01uF =2 2uF/ 6V
fEHo . R1: 5000 1MO0
]| VDD i
o E
J|TSEL - —— :
D 5| EoL i
VREF i
112 ! i
CD |5 ;
1| TR i
| RE] H
=l i
O.: |
457 | voo TR ;
| Rcl] |
© w2 |va ?7 L, |
Tl L) Default NC ;
S - g
=3 || v - £
| zovm i
Q. %3_'_.“1
| B i i
30| xvon c1 ¢
E 3‘ ﬁ Default Nci
I em i
|| erm TR3;
: . l'f:m R1 i
- EHD.Z N Default NC
oI .
o v
[N 3—
o —Egtiam
O | v -
| o ;
ot ;
J|SHOL i
[2e i
| ma i i
1| o3 H [
_—
0 o1 5_ F
feg —4/4————— B
| WO — H
nr : ERD — ! :
sEQian| 2 = S =53‘“ —_ :
cout|=28= op C)fm=TE ——m'—]
cous|== = Eg:fr w cani IC3
= 1 . = : Default NC
camM f‘ =R, OO .: P
ﬁ[ﬂllﬂllllﬂﬂﬂ][ﬂllﬂllﬂg%] o
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5.5, Application Circuit —12C Interface

E
I i

E T

comen[=2= g5 | ITO Side | FPC Side ! Systern  |High Power Mode OFF
i coMiE Bk i g
.......... el oo i Duty: 1/65
Do | —— w i i Bias: 1/9
| m Tl | | O F/ 25V
w5 e oy : C1: 0. uF~047u
seaz " seas | =Lt E £2: 0.1uF~0.47uF! BV
s — ; C3: 0.01uF~2.2uF/ 6V
oL ——p ; R1: 500K 1MQ
oo : R3: 3KO™5KO
oo | |

ce Up
ﬂﬂﬁ:ﬂﬁ;

i

™

SR
c2 i
I}efault NC

ra
ki

P
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Tab: 835-12 rev:B3 Number: AiP31567A-AX-XS-A043EN

5.6. Application Specification

5.6.1. Selection of Application Voltage

[1] Positive Booster: (VDD2>BL>BE) > V0 or (VDD2>BL>BE) > Vop.

[2] Negative Booster: [-VDD2x (BL — 1) XBE] < XVO0 or [VDD2x% (BL — 1) XBE] > (Vop-VG), where
VG=Vop>2/N.

[3] If VG=VDD2-0.2V, please enable high power mode.

[4] Vop requirement: [VDD2x (BL — 1) XBE] > [Vop>(N-2)/N] or [Vop < VDD2x (BL-1)
>XBE>N/(N-2)].

[5] BL is the booster stage and BE is the booster efficiency. Referential values are listed below: (assume
VDD2=VDD3=3.3V)

Module Size<1.0: BE=90% (Typical);

Actual BE should be determined by module loading and ITO resistance value.

[6] The worse condition should be considered. Furthermore, it should reserve some range for the
temperature compensation and the contrast control (for end-customer).

For quickly reference, the following table lists the EV setting range for VVop.
(VDD1=2.8V, VDD2=VVDD3=2.8V, bare dice, T,m»=25C)

. Vop
Bias Booster High Power Mode OFF High Power Mode ON
1/9 X5 8.5~11.5 8.5~13.5
1/8 X5 7.5~10.0 7.5~13.5
17 X5 6.5~9.0 6.5~13.0
1/6 X5 5.5~7.5 5.5~11.0
1/5 X5 4.5~6.5 4.5~9.0
1/4 X5 4.0~5.0 4.0~7.0
(vDD1=2.8V, VDD2=VDD3=2.8V, bare dice, T;m=25C)
. Vop
Bias . High Power Mode OFF High Power Mode ON
1/9 X5 8.5~13.5 8.5~13.5
1/8 X5 7.5~12.0 7.5~13.5
17 X5 6.5~10.5 6.5~13.0
1/6 X5 5.5~9.0 5.5~11.0
1/5 X5 4.5~7.5 4.5~9.0
1/4 X5 4.0~6.0 4.0~7.0
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5.6.2. ITO Layout Reference
The reference ITO layout is shown below:
*x  x
O IZJ“D DDI@ 'DDWZI][ oo (O D]E”D O (O DNEIW[D O (O D‘E”ﬁ
FPC FPC FPC| |FPC|| ||FPC| |[FPC|| |FPC||FPC
PIN PIN PIN| |PIN PIN| [PIN PIN || PIN
The equivalent circuit is shown below:
1. V0, XV0, VG
ICSide ' ITO @ FPC !CAP
Voout [ ——Ay— !
 [(RT |
Vos | WA —WA——
: R2 : R4 _l_
V0in SREVY'Y ¥ i :
' ORE i
Ideal Layout: R4=0Q, R2>>R1>R3
Acceptable Layout: R4+0Q, R2>>R1>R3>R4
Not Acceptable: R4> (R1 or R2 or R3)
2. VDD
ICSide ' ITO '@ FPC :Board
vDD1 — Wy ‘
v R :
VoDZ| WA ——
5 R2 : R4 : _'_
VOD3 | —AA .
' R3 i
Ideal Layout: R4=0Q, R3>>R1>R2
Acceptable Layout: R4#0Q, R3>>R1>R2>R4
Not Acceptable: R4> (R1 or R2 or R3)
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3. GND
IC Side ITO FPC 'Board
GND1 ——AAN—
R1
GND3 —'WV—O—'VV\I—_L
R2 R4 _I_
GND2 ——AA— )
R3 I
Ideal Layout: R4=0Q, R2>>R1>R3
Acceptable Layout: R4#0Q, R2>>R1>R3>R4
Not Acceptable: R4> (R1 or R2 or R3)
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6. PAD And PAD Center Coordinates
6.1, PAD Arrangement

q G 1805.45,-171.85
R 80 ( )
92 %
—— = 10 115
—— = TL 20|80
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—= = 15 15
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Chip Size 4242>652
Chip Thickness 300
Bump Height 9
Bump Size

PAD No. Size
71~91, 248~268 115x12
92~103, 104~235, 236~247 12x115
3, 8, 16, 55~70 30>45
46~54 25>45
1,2,4~7,9~15, 17~45 40>45

Bump Space

PAD No. Length

1~70 15

71~91, 248~268 14

92~103, 104~235, 236~247 36

[1] Unit: um.
[2] Refer to section “PAD CENTER COORDINATES” for ITO layout.

6.2 PAD Center Coordinates

PAD No. PAD Name X Y PAD No. PAD Name X Y
1 CL -1735 -254.5 135 SEG31 828 89.5
2 CSB -1680 -254.5 136 SEG32 804 219.5
3 VDDH -1630 -254.5 137 SEG33 780 89.5
4 RSTB -1580 -254.5 138 SEG34 756 219.5
5 A0 -1525 -254.5 139 SEG35 732 89.5
6 RWR -1470 -254.5 140 SEG36 708 219.5
7 ERD -1415 -254.5 141 SEG37 684 89.5
8 VDDH -1365 -254.5 142 SEG38 660 219.5
9 DO -1315 -254.5 143 SEG39 636 89.5
10 D1 -1260 -254.5 144 SEG40 612 219.5
11 D2 -1205 -254.5 145 SEG41 588 89.5
12 D3 -1150 -254.5 146 SEGA42 564 219.5
13 D4 -1095 -254.5 147 SEG43 540 89.5
14 D5 -1040 -254.5 148 SEG44 516 219.5
15 D6 -985 -254.5 149 SEG45 492 89.5
16 GNDL -935 -254.5 150 SEG46 468 219.5
17 D7 -885 -254.5 151 SEG47 444 89.5
18 VDD1 -830 -254.5 152 SEGA48 420 219.5
19 VDD1 =775 -254.5 153 SEG49 396 89.5
20 VDD2 -720 -254.5 154 SEG50 372 219.5
21 VDD2 -665 -254.5 155 SEG51 348 89.5
22 VDD2 -610 -254.5 156 SEG52 324 219.5
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23 VvDD3 -555 -254.5 157 SEG53 300 89.5
24 GND1 -500 -254.5 158 SEG54 276 219.5
25 GND1 -445 -254.5 159 SEGbH5 252 89.5
26 GND3 -390 -254.5 160 SEG56 228 219.5
27 GND2 -335 -254.5 161 SEG57 204 89.5
28 GND2 -280 -254.5 162 SEG58 180 219.5
29 GND2 -225 -254.5 163 SEGH9 156 89.5
30 VOl -170 -254.5 164 SEG60 132 219.5
31 VOl -115 -254.5 165 SEG61 108 89.5
32 VOl -60 -254.5 166 SEG62 84 219.5
33 V0O -5 -254.5 167 SEG63 60 89.5
34 V0O 50 -254.5 168 SEG64 36 219.5
35 XV0O 105 -254.5 169 SEG65 12 89.5
36 XV0O 160 -254.5 170 SEG66 -12 219.5
37 XVO0I 215 -254.5 171 SEG67 -36 89.5
38 XVO0I 270 -254.5 172 SEG68 -60 219.5
39 XVO0I 325 -254.5 173 SEG69 -84 89.5
40 VMO 380 -254.5 174 SEG70 -108 219.5
41 VMO 435 -254.5 175 SEG71 -132 89.5
42 VGI 490 -254.5 176 SEG72 -156 219.5
43 VGI 545 -254.5 177 SEG73 -180 89.5
44 VGI 600 -254.5 178 SEG74 -204 219.5
45 VGO 655 -254.5 179 SEG75 -228 89.5
46 T6 702.5 -254.5 180 SEG76 -252 219.5
47 T7 742.5 -254.5 181 SEG77 -276 89.5
48 T8 782.5 -254.5 182 SEG78 -300 219.5
49 TFCOM 822.5 -254.5 183 SEG79 -324 89.5
50 T1 862.5 -254.5 184 SEGS80 -348 219.5
51 T2 902.5 -254.5 185 SEGS81 -372 89.5
52 T3 942.5 -254.5 186 SEG82 -396 219.5
53 T4 982.5 -254.5 187 SEG83 -420 89.5
54 T5 1022.5 -254.5 188 SEG84 -444 219.5
55 VREF 1065 -254.5 189 SEG85 -468 89.5
56 GNDL 1110 -254.5 190 SEG86 -492 219.5
57 VDDH 1155 -254.5 191 SEG87 -516 89.5
58 TSEL 1200 -254.5 192 SEG88 -540 219.5
59 C86 1245 -254.5 193 SEG89 -564 89.5
60 VDDH 1290 -254.5 194 SEG90 -588 219.5
61 PSB 1335 -254.5 195 SEG9I1 -612 89.5
62 GNDL 1380 -254.5 196 SEG92 -636 219.5
63 SI2 1425 -254.5 197 SEG93 -660 89.5
64 VDDH 1470 -254.5 198 SEG94 -684 219.5
65 SEL1 1515 -254.5 199 SEG95 -708 89.5
66 GNDL 1560 -254.5 200 SEG96 =732 219.5
67 SEL2 1605 -254.5 201 SEG97 -756 89.5
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68 VvDD1 1650 -254.5 202 SEG98 -780 219.5
69 VvDD2 1695 -254.5 203 SEG99 -804 89.5
70 VvDD3 1740 -254.5 204 SEG100 -828 219.5
71 COM62 2009.5 -257.5 205 SEG101 -852 89.5
72 COM60 2009.5 -231.5 206 SEG102 -876 219.5
73 COM58 2009.5 -205.5 207 SEG103 -900 89.5
74 COMb56 2009.5 -179.5 208 SEG104 -924 219.5
75 COM54 2009.5 -153.5 209 SEG105 -948 89.5
76 COM52 2009.5 -127.5 210 SEG106 -972 219.5
77 COM50 2009.5 -101.5 211 SEG107 -996 89.5
78 COM48 2009.5 -75.5 212 SEG108 -1020 219.5
79 COM46 2009.5 -49.5 213 SEG109 -1044 89.5
80 COM44 2009.5 -23.5 214 SEG110 -1068 219.5
81 COM42 2009.5 2.5 215 SEG111 -1092 89.5
82 COM40 2009.5 28.5 216 SEG112 -1116 219.5
83 COM38 2009.5 54.5 217 SEG113 -1140 89.5
84 COM36 2009.5 80.5 218 SEG114 -1164 219.5
85 COM34 2009.5 106.5 219 SEG115 -1188 89.5
86 COM32 2009.5 132.5 220 SEG116 -1212 219.5
87 COM30 2009.5 158.5 221 SEG117 -1236 89.5
88 comz28 2009.5 184.5 222 SEG118 -1260 219.5
89 COM26 2009.5 210.5 223 SEG119 -1284 89.5
90 CcomM24 2009.5 236.5 224 SEG120 -1308 219.5
91 COM22 2009.5 262.5 225 SEG121 -1332 89.5
92 COoOM20 1880 219.5 226 SEG122 -1356 219.5
93 COM18 1856 89.5 227 SEG123 -1380 89.5
94 COM16 1832 219.5 228 SEG124 -1404 219.5
95 COM14 1808 89.5 229 SEG125 -1428 89.5
96 COM12 1784 219.5 230 SEG126 -1452 219.5
97 COM10 1760 89.5 231 SEG127 -1476 89.5
98 COMS8 1736 219.5 232 SEG128 -1500 219.5
99 COM6 1712 89.5 233 SEG129 -1524 89.5
100 COM4 1688 219.5 234 SEG130 -1548 219.5
101 COM2 1664 89.5 235 SEG131 -1572 89.5
102 COMO 1640 219.5 236 COM1 -1616 219.5
103 COMS2 1616 89.5 237 COM3 -1640 89.5
104 SEGO 1572 219.5 238 COM5 -1664 219.5
105 SEG1 1548 89.5 239 Com7 -1688 89.5
106 SEG2 1524 219.5 240 COoM9 -1712 219.5
107 SEG3 1500 89.5 241 COM11 -1736 89.5
108 SEG4 1476 219.5 242 coMm13 -1760 219.5
109 SEG5 1452 89.5 243 COM15 -1784 89.5
110 SEG6 1428 219.5 244 COM17 -1808 219.5
111 SEG7 1404 89.5 245 COM19 -1832 89.5
112 SEGS8 1380 219.5 246 coMm21 -1856 219.5
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113 SEG9 1356 89.5 247 com23 -1880 89.5
114 SEG10 1332 219.5 248 COM25 -2009.5 262.5
115 SEG11 1308 89.5 249 comz7 -2009.5 236.5
116 SEG12 1284 219.5 250 COM29 -2009.5 210.5
117 SEG13 1260 89.5 251 COM31 -2009.5 184.5
118 SEG14 1236 219.5 252 COM33 -2009.5 158.5
119 SEG15 1212 89.5 253 COM35 -2009.5 132.5
120 SEG16 1188 219.5 254 COM37 -2009.5 106.5
121 SEG17 1164 89.5 255 CcOoOM39 -2009.5 80.5
122 SEG18 1140 219.5 256 CcoM41 -2009.5 54.5
123 SEG19 1116 89.5 257 CcOoM43 -2009.5 28.5
124 SEG20 1092 219.5 258 COM45 -2009.5 2.5

125 SEG21 1068 89.5 259 com4r -2009.5 -23.5
126 SEG22 1044 219.5 260 COoM49 -2009.5 -49.5
127 SEG23 1020 89.5 261 COM51 -2009.5 -75.5
128 SEG24 996 219.5 262 COM53 -2009.5 -101.5
129 SEG25 972 89.5 263 COM55 -2009.5 -127.5
130 SEG26 948 219.5 264 COM57 -2009.5 -153.5
131 SEG27 924 89.5 265 COM59 -2009.5 -179.5
132 SEG28 900 219.5 266 COM61 -2009.5 -205.5
133 SEG29 876 89.5 267 COM63 -2009.5 -231.5
134 SEG30 852 219.5 268 COMS1 -2009.5 -257.5

Note:
[1] Unit: um.

[2] This is the default PAD Center Coordinate Table with 1/65 Duty.
[3] Tolerance: +/-0.05um.
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7. Statements And Notes
7.1, The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements

Cadm

Mercur | Hexaval Polybro .
Lead . Butylbe 9.
and y and ;l;]rg ent Polybro | minate | Dibutyl nzyl Ellﬁeit Diisobu
Part name mercur | S0 | chromiu | minated | d phthala | ol Iy tyl
lead |y m biphenyl | biphen | € te yhth |a | Phthala
compo| compo | UM compoun| s yl phthala | 4o
unds | unds comp 1 g ethers e
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
inSta“ed 0] O o O o O (@] o O (0]
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.
7.2~ Notion

Recommended carefully reading this information before the use of this product;

The information in this document are subject to change without notice;

This information is using to the reference only, the company is not responsible for any loss;

The company is not responsible for the any infringement of the third party patents or other rights of
the responsibility.
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