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1、General Description 

AiP1722 is a single-chip controller/driver for LCD. It consists of 15 segment output circuits and 4 common 

output circuits.The AiP1722 chip contains a backlight driver block  using 64 steps PWM control with 

software instructions. 

The AiP1722 chip contrans a 3-line serial interface so that it can connect straight to a MCU. 
 

Features: 

 Using Low consume CMOS process 

 Display mode: 4 × 15 LCD driver 

 3 LED Driver with 64 PWM, can be used in LCD backlight driver Symphony 

 1/2 or 1/3 LCD drive bias Optional 

 LCD operating voltage is adjustable for adjusting the brightness of the LCD screen 

 Serial interface: CLK, STB, DIN 

 Oscillation mode: Built-in RC oscillator (typical oscillation frequency 128KHz ± 5%) 

 Built-in power-on reset circuit 

 Package: SOP24 

 

Ordering Information: 

Tube packing specifications: 

Part number 
Packaging 

form 

Marking 

code 

Tube 

quantity 

Boxed 

tube 

quantity

Boxed 

quantity 
Notes 

AiP1722SA24.TB SOP24 AiP1722 
30 

PCS/tube

80 

tube/box

2400 

PCS/box

Dimensions of plastic 

enclosure: 

15.4mm×7.5mm   

Pin spacing: 1.27mm 

 

Reel packing specifications: 

Part number 
Packaging 

form 

Marking 

code 

Reel 

quantity 

Boxed reel 

quantity 
Notes 

AiP1722SA24.TR SOP24 AiP1722
1250 

PCS/reel 

1250 

PCS/box 

Dimensions of plastic 
enclosure: 15.4mm×7.5mm   
Pin spacing:1.27mm 

 

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

product. i-c
ore
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2、Block Diagram And Pin Description 

2.1、Block Diagram 

 
Figure 1. Functional block diagram 

 
2.2、Pin Configurations 

 
Figure 2. Pin Configurations 
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2.3、Pin Description 

Pin No. Pin Name Description 

1 VDD Power supply 

2 DIN 

Serial data line 

This pin inputs serial data at the rising edge of the shift 

clock(starting from the lower) 

3 CLK 

Clock input pin. 

This pin reads serial data at the rising edge and outputs data 

at the falling edge. 

4 STB 

Serial interface  Strobe Pin 

The data input after the STB has fallen is processed as a 

command. 

When this pin is “HIGH”,CLK is ignored. 

5 GND Ground Pin 

6~9 SEG31 ~ SEG28 Segment Output Pins 

10~12 

SEG23/PWM3 

SEG22/PWM2  

 SEG20/PWM0 

Segment output / PWM output Composite port 

It can be configured as segment output or PWM output port 

respectively. When it is used as PWM output, it has 16 

levels of PWM, which can be used for backlight driving of 

LCD. 

13~20 
SEG15~SEG12 

SEG7~SEG4 

Segment output 

LCD segment drive output 

21~24 COM3 ~ COM0 LCD common drive output. 
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3、Electrical Parameter 

3.1、Absolute Maximum Ratings  

(Tamb=25℃, all voltage referenced to GND, unless otherwise specified.)  

Parameter Symbol Conditions Value Unit 

Logic Supply Voltage VDD - -0.5 ~ +6.0 V 

Logic input voltage VIN - -0.5 ~ VDD + 0.5 V 

Ambient temperature Tamb - -40 ~ +85 ℃ 

Storage temperature Tstg - -65 ~ +150 ℃ 

Soldering Temperature TL 10s 260 ℃ 

 

 

3.2、Recommended Operating Range 

(Tamb=-40 ~ +85℃, GND=0V.) 

 

 

3.3、Electrical Characteristics 

3.3.1、DC Characteristics  

(Tamb=-40 ~ +85℃, GND=0V, VDD=5V.)   

Parameter Symbol Conditions Min. Typ. Max. Unit

Low-level output current IOL1 COM0 ~ COM3,VO=0.5V 150 250 - uA 

High-level output current IOH1 COM0 ~ COM3,VO=4.5V -120 -150 - uA 

Low-level output current IOL2 COM0 ~ COM3,VO=0.5V 120 200 - uA 

High-level output current IOH2 COM0 ~ COM3,VO=4.5V -70 -100 - uA 

Low-level output current IOL3 
PWM0 ~ PWM3 

(output state) ,VO = 1V 
30 60 - mA 

PWM High-level 

output current 
IOH3 

PWM0 ~ PWM3 

(set to output mode),VO=3V 
-15 -25 - mA 

Input current IIN 
VIN=VDD/GND 

CLK, DIN, STB 
- - ±2 uA 

High-level output current VIH CLK, DIN, STB 0.7VDD - - V 

Low-level output current VIL CLK, DIN, STB - - 0.2VDD V 

Hysteresis voltage VH CLK, DIN, STB - 0.35 - V 

Dynamic current 

consumption 
IDDdyn No load,display off - - 1 mA 

 

Parameter Symbol Min. Typ. Max. Unit 

Logic Supply Voltage VDD 2.7 5 5.5 V 

High-level input voltage VIH 0.7VDD - VDD V 

Low-level input voltage VIL 0 - 0.2VDD V 
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3.3.2、Switching Characteristics 

(Tamb=-40~ +85℃, GND=0V, VDD=5V.) 

Parameter Symbol Conditions Min. Typ. Max. Unit

Oscillation frequency fOSC - - 128 - KHz

Maximum clock frequency fmax Duty=50% 1 - - MHz

Input capacitance CI CLK, DIN, STB - - 15 pF 

 

 

3.3.3、Timing Characteristics 

(Tamb=-40 ~ +85℃, GND=0V, VDD=5V.) 

Parameter Symbol Conditions Min. Typ. Max. Unit

Clock pulse width PWCLK - 400 - - ns 

STB pulse width PWSTB - 1 - - us 

Set-up time for data tSETUP 
- 

100 - - ns 

Hold time for data tHOLD 100 - - ns 

Propagation delay CLK to STB tCLK-STB CLK↑→STB↑ 1 - - us 
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4、Function Description 

4.1、Switching Characteristic Waveform 

 
Figure 3. Timing Diagram 
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4.2、Display Mode And RAM Address 

Data transmitted from an external device to AiP1722 via the serial interface are stored in the Display RAM 

and are assigned addresses.  

When writing LCD display data, operate from low address to high address and from low byte to high byte. 
 

COM0 COM1 COM2 COM3 COM0 COM1 COM2 COM3

Address bit    

 

      RAM address 

SEG4 SEG5 02H 

SEG6 SEG7 03H 

SEG12 SEG13 06H 

SEG14 SEG15 07H 

SEG20 — 0AH 

SEG22 SEG23 0BH 

SEG28 SEG29 0EH 

SEG30 SEG31 0FH 

Bit0 Bit1 Bit2 Bit3 Bit4 Bit5 Bit6 Bit7 bit 

 

Table 1. Display Register Address Allocation Table 
 

 

4.3、Port Control Register 

4.3.1、PWM Register Instructions 

Command（B1B0） Register  High       Low 

00 PWM0 XXb5b4_b3b2b1b0 

10 PWM2 XXb5b4_b3b2b1b0 

11 PWM3 XXb5b4_b3b2b1b0 

 

PWM0-PWM3 register instructions： 

b5b4_b3b2b1b0 PWM Pulse Width Setting  

00H 0 

01H ~ 3EH 1/64～62/64 

3FH 1 

Note: When power is turned on, the initial state of all registers is set at 0. 

 

 

4.4、Commands Description 

A command is fist byte(b0 to b7)inputted to AiP1722 via the DIN Pin after STB Pin has changed from high to 

low state.  

B7 B6 Instructions 

0 0 Display setting command 

0 1 Data setting commands 
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1 0 Display control commands 

1 1 Address setting commands 

If the STB is set to high level when an instruction or data is transmitted, serial communication is initialized 
and the instruction or data is being transmitted. Invalid (previously transmitted instructions or data remain 
valid). 

 
 

4.4.1、Display Setting Commands 

After the working mode is set, it is not allowed to switch the working mode during use. 
   MSB                                                                           LSB 

0 0 b5 b4 0 0 0 0 

 

b5b4 PWM output port/SEG output setting 

00 SEG20、SEG22、SEG23 

01 SEG20、SEG22、PWM3 

10 SEG22、PWM2、PWM3 

11 PWM0、PWM2、PWM3 

Note: When power is turned on, the initial state of all registers is set at 0. 

 

4.4.2、Data Setting Commands 

MSB                                    LSB 

B7 B6 B5 B4 B3 B2 B1 B0 Function Instructions 

0 1 

00 

— — 0 0 
Data write mode 

setting 

Writing data to the 

display register 

0 1 — — 0 1 
Writing data to PWM 

register 

0 1 — 0 — — Address increment 

mode setting 

Increment address after 

data has been written 

0 1 — 1 — — Fixed address 

0 1 0 — — — Testing mode 

settings 

Normal operation mode 

0 1 1 — — — Test mode 

 

 

4.4.3、Address Setting 

MSB                                                      LSB 

B7 B6 B5 B4 B3 B2 B1 B0 Address 

1 1 

00 

0 0 0 0 00H 

1 1 0 0 1 0 02H 

1 1 0 0 1 1 03H 

1 1 0 1 1 0 06H 

1 1 0 1 1 1 07H 

1 1 1 0 1 0 0AH 

1 1 1 0 1 1 0BH 
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1 1 1 1 1 0 0EH 

1 1 1 1 1 1 0FH 

 

b3b2b1b0: Address of display register/backlight drive setting register. This instruction is used to set the 
address of the display register or the backlight drive setting register. At power-on, the address is set to 00H. 
Set the address of the display register. When the address is set to 10H or higher, the data is ignored until the 
effective address is set (00H~0FH). 
Set the address of the backlight drive setting register. When the address is set to 08H or higher, b3 data is 
ignored, and the effective address is set in the range of (00H~07H). 

Address selection: determine the object of this address operation according to the latest valid data setting 
instruction. If the data setting instruction is the mode of writing data to the display register, then this address is 
set to the display register address; If the data setting instruction is to write data to the PWM control register 
mode, then this address is set to the address of the backlight drive setting register. 
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4.4.4、Display Control 

MSB                                                                           LSB 

1 0 0 b4 b3 b2 b1 b0 

 

b4: Display switch position; 1: Display on   0: Display off 

b3: LCD drive bias setting bits; 1: 1/2 bias   0: 1/3 bias 

b2b1b0: LCD Operating voltage setting bit: 

When b2b1b0 equal to 111, the working voltage equal to VDD (VDD for the chip's operating voltage).When 

VDD is equal to 5V and b3 is equal to 1, regulating voltage is of range of about 2.24V-5V; b3 is equal to 0 (1/3 

bias), regulating voltage range is about 2.88-5V. 

Note: After power on, b5b4b3b2b1b0 is set to 00111. 

 

4.5、Serial Data Transmission Format 

Receive 1 BIT data and operate on the rising edge of the clock. 
 

4.5.1、Data Reception (write data) 
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4.6、PWM  Applications 

4.6.1、PWM Output 

The PWM output port is controlled according to the flow of fig. 5, and the waveforms of LED1 and 
LED2 can be observed with an oscilloscope, as shown in fig. 6: 
 

 
Figure 5. Flowchart of control PWM output port 

 

 

The wave observed by oscilloscope: 

 
Figure 6 
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Three channel PWM outputs are open drain output of N tube. When measured the waveform of LED1-3, the 

pull-up resistor must be added. LED2 port output waveform is 1 / 16T with reference to FIG. 8. The width is 

set to T when LED1 writing 0FH in the address C0H.When writing to the address 40H in C3H,the resulting 

pulse width is 1 / 8T and simple formula given below: 

t=mn×T 

   t   Output pulse width, T is a constant (about 500us) 

   m  Negative Duty set by the LED1, LED2, LED3 (Low value defining the entire period (T)) 

   n   Negative Duty set by the LED123 (Low value defining the whole cycle (mT)) 

 

4.7、Typical Transmission Format Of Serial Data When In Application 

4.7.1、Address Add Mode 

Use address auto increment mode, set the address is actually the starting address of the transmitted data stream 

is stored. Starting Address Command word has been sent, “STB” do not need to set high follow by the transfer 

of data, most 14BYTE, and data transfer is completed before the “STB” is set high. 

 
Command1:  Set Display Mode 

Command2:  Set Data Command 

Command3:  Set display address 

Data1~n:   Transmit display data to the Command3 address and the following addresses (Up to 14 bytes) 

Command4:  Display control command 

 

4.7.2、Fixed Address Mode 

Use fixed address mode, set the address which is actually a set of stored data to be transferred 1BYTE. After 

address been sent, “STB” do not need to set high, 1BYTE data need to transfer followly, and the “STB” is set 

high when data transfer is completed. Then re-set the address where the second data need to be stored, most 

14BYTE data transfer is completed, “STB” is set high at last. 

 
Command1:  Set Display Mode 

Command2:  Set Data Command 

Command3:  Set display address 1 

Data1:     Transmitting display data 1 to the Command3 addresses 

Command4:  Set display address 2 

Data2:     Transmitting display data 2 to the Command4 addresses 

Command5:  Display control command 
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4.8、Pin Drive Waveforms: 

Using the waveform which displayed “2”,when 1/4 multiplexing and 1/3 bias drive: 

 
V3=VDD (VDD supply voltage for the LCD) 

V2=2/3VDD 

V1=1/3VDD 

V0=0 
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5、Typical Application Circuit And Application Note 

5.1、Typical Application Circuit 

 
 

5.2、Applications Notes 

1. In the use of pins of SEG20/PWM0,, SEG22/PWM2, SEG23/PWM3, you can select the second function as 

needed. Once selected, it can not be switched; 

2. Only select 1,2,4 channel PWM pulse width modulation output or PWM function is not used; 

3. The filter capacitor between VDD, and GND in the PCB traces should be placed as close as possible 

AiP1722 chip to enhance the filtering effect; 

4. Three 100P capacitors connected to DIN, CLK, STB communication port can reduce interference to the 

communications port. i-c
ore
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6、Package Information 

6.1、SOP24 

θ

 

Symbol 
Dimensions (mm) 

Min. Max. 

A 2.35  2.65  

A1 0.10  0.30  

A2 2.13  2.44  

b 0.39  0.47  

c 0.25  0.30  

D 15.19  15.55  

E 10.10  10.57  

E1 7.40  7.62  

e 1.27 

L 0.41  1.00  

L1 1.30  1.50  

θ 0° 8° 
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7、Statements And Notes 

7.1、The name and content of Hazardous substances or Elements in the product 

Part name 

Hazardous substances or Elements 

Lead 
and  

lead 
compou
nds 

Mercur
y and 
mercur
y 
compo
unds 

Cadm
ium 
and 
cadmi
um 
comp
ounds 

Hexaval
ent 
chromiu
m 
compoun
ds 

Polybro
minated 
biphenyl
s 

Polybro
minate
d 
biphen
yl 
ethers 

Dibutyl 
phthala
te 

 

Butylbe
nzyl 
phthala
te 

 

Di-2-et
hylhex
yl 
phthala
te 

Diisobu
tyl 
phthala
te 

Lead 
frame 

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

Plastic 
resin 

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

Chip  ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

The lead ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

Plastic 
sheet 
installed 

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

explanatio
n 

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

of  the following the SJ/T11363-2006 standard. 

×：Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006 
Standard limit requirements. 

 

7.2、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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