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1. General Description

AiP1723 is a driver with key scan interface control dedicated circuit, integrated MCU digital interface, data
latches, LCD driver, keyboard scanning, Symphony backlight driver circuit. It is mainly used in segment code
LCD display applications that require extended keys and backlight electronic coded switch functions, such as
home video systems, wall-hung boilers and other products of the display driver.

Features:

Using low-power CMOS process

Display mode: 4 <20 LCD driver

Key Scan: Upto 4 %3

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

2 universal input interface can be connected wave wheel electronic code switch
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, DIO

Oscillation mode: Built-in RC oscillator (typical oscillation frequency 128KHz +5%)
Built-in power-on reset circuit

Package: SOP32

Ordering Information:
Tube packing specifications:

. . Boxed
Part number Pa(;kagmg Marking Tub(_e tube Boxe_d Notes
orm code quantity : guantity
guantity
Dimensions of
plastic enclosure:
. . 20 80 1600
AiP1723SA32.TB SOP32 AiP1723 PCS/tube | tube/box | PCS/box 2-1.0mm-><7.§mm
Pin spacing:
1.27mm
Reel packing specifications:
Part number Pa(;kagmg Marking Reel_ Boxed !’eel Notes
orm code guantity guantity
Dimensions of
. . 1250 1250 plastic enclosure:
AiP1723SA32.TR SOP32 AiP1723 PCS/recl PCS/box 21.0mm>7 5mm
Pin spacing:1.27mm

Note: If the physical information is inconsistent with the ordering information, please refer to the actual
product.
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2. Block Diagram And Pin Description
2.1, Block Diagram

!
DIO @ according to display —”|COM0~COM3
! L storage driver | JISEG4~SEGII
CLK }—> =5 :SEGIS~SEGI9
| a |
| - | 24/ P f
STB ——» B port ——»SEG24/SWO0~-SEG25/SW 1
: Q> command multiplexinz —N‘SbGzo/PWMO~SI:G23/PWM3
i decoder = [ *"SEG28/KI0~SEG31/KI3
: :
| k trol ?
| |IRC sequential ey.con.t ——»KS3~KSI
| oscillation control e !
| I
| |
| I
- Q)
= 2
oo
Figure 1
2.2 Pin Configurations
VDD []10Q 32 ] coMo
DIO ]2 31 L] Coml
CLK []3 30 1 com2
STB 14 29 [ com3
GND []5 28 [] SEG4
KSI [}6 27 [J SEGS5
KS2 [17 26 [ SEG6
KS3 18 25 [ SEG7
SEGIVUKI2 [ 19 24 [ SEGS
SEG30/KIZ []10 23 [ SEGY
SEG29/KI11 [ 11 22 1 SEGI0
SEG28/KI0 112 21 [ SEGII
SEG25/SWI1 []13 20 ] SEGIS
SEG24/SW0 [ 14 19 1 SEGI19
SEG23/PWM3 []15 18 [ SEG20/PWMO
SEG22/PWM2 [116 17 1 SEG21/PWMI
Figure 2
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2.3, Pin Description

Pin No. Pin Name Description
1 VDD Power supply
Serial data line
2 DIO This pin inputs serial data at the rising edge of the shift
clock(starting from the lower)
Clock input pin.
3 CLK This pin reads serial data at the rising edge and outputs data
at the falling edge.
Serial interface  Strobe Pin
4 STB 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
Key data input Pins
6~8 KS1~KS3 The data sent to these pins are latched at the end of the
display cycle.(Internal Pull-Low Resistor )
7219 SEG3UKI3 ~ SEG28/KI0 Segment Output Pins(P-channel, open drain)
Also acts as the Key Source
13~14 SEG25/SW1 ~ SEG24/SW0 Segment output / Universal input composite port
15~18 SEG23/PWM3 ~ SEG20/PWMO | Segment output / PWM output Composite port
19~28 SEG19~SEG18,SEG11~SEG4 Segment output .
LCD segment drive output
90-32 COM3 ~ COMO Public—eno!ed output .
LCD Public-ended drive output
Note:
YDD
Internal curcuit 10K

DIO
_Cf_l

GND

Figure 3
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3. Electrical Parameter

3.1, Absolute Maximum Ratings
(Tamb=25"C, all voltage referenced to GND, unless otherwise specified.)

Parameter Symbol Conditions Value Unit
Logic Supply Voltage VDD - -0.5t0 +6.0 \
Logic input voltage VIN - -0.5to VDD + 0.5 \Y/
Ambient temperature Tamb - -40 to +85 T
Storage temperature Tstg - -65 to +150 T
Soldering Temperature TL 10s 250 T
3.2, Recommended Operating Range
(Tamp=-40°C to +85°C, GND=0V.)
Parameter Symbol Min. Typ. Max. Unit
Logic Supply Voltage VDD 2.7 5 5.5 \Y/
High-level input voltage ViH 0.7vDD - VDD \%
Low-level input voltage ViL 0 - 0.2vDD Vv
3.3. Electrical Characteristics
3.3.1. DC Characteristics
(Tamp=-40°C to +85°C, GND=0V, VDD=5V.)

Parameter Symbol Conditions Min. Typ. Max. Unit
Low-level output current loL1 COMO0~COM3,V0=0.5V 150 250 - uA
High-level output current loH1 COMO~COM3,VO=4.5V -120 -150 - UA
Low-level output current loL2 COMO~ COM3,VO=0.5V 120 200 - UA
High-level output current lon2 COMO~ COM3,vV0O=4.5V -70 -100 - UA

PWMO0~PWM3
Low-level output current loLs (output state) VO = 1V 30 60 - mA
PWM High-level PWMO0~PWM3
output current lor (set to output mode),VO=3V 15 25 i mA
KS Low-level KS1~KS3
output current los (set to output mode),VO=0.5V 15 30 i mA
KS High-level KS1~KS3
output current lora (set to output mode),VO=3V 15 25 i mA
DIO Low.level Ino V0=0.4V, DOUT 4 - . mA
output current
KI1/SW KI0~KI3/SW0~SW1
Pull-down resistor R (set to input mode) 20 i 80 ko
VIN=VDD/GND
Input current Iin CLK, DIO, STB - - + UA
High-level output current Vi CLK, DIO, STB 0.7vDD - - \
Low-level output current ViL CLK, DIO, STB - - 0.2vDD \
Hysteresis voltage VH CLK, DIO, STB - 0.35 - \
Dynamic current :
consumption IbDdyn No load, display off - - 1 mA
Address: Building B4,NO.777,Jianzhu Road,Binhu District, Wuxi City,Jiangsu Province 7120
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3.3.2, Switching Characteristics
(Tamb=-40"C to +85°C, GND=0V, VDD=5V.)

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
Oscillation frequency fosc - - 128 - KHz
CLK — DIO
. t - - 300 ns
Propagation delay PLe CL=15pF, R.=10KQ
trzL - - - 100 ns
Maximum clock frequency Finax Duty=50% 1 - - MHz
Input capacitance C CLK, DIO, STB - - 15 pF
3.3.3. Timing Characteristics
(Tamp=-40°C to +85°C, GND=0V, VDD=5V.)
Parameter Symbol Conditions Min. | Typ. | Max. | Unit
Clock pulse width PWcik - 400 - - ns
STB pulse width PWsTe - 1 - - us
Set-up time for data tseTup 100 - - ns
Hold time for data thoLD 100 - - ns
Propagation delay CLK to STB tcLk-sTB CLK1—STB? 1 - - us
Wait time Twait CLK1—CLK| 1 5 - us
4. Function Description
4.1, Switching Characteristic Waveform
PWsTE
sSTB \ ;
| PWoeoix PWoecik . touk-ste ——-—
CLK F L—/—x
|_____- tseTup - tHoLD
Y Y Y
ez troz
——
Dour L 1
trHz trzm
90 %
Slh'rG'l
10 %
Figure 4
Address: Building B4,NO.777,Jianzhu Road,Binhu District, Wuxi City,Jiangsu Province 8/ 20
http://www.i-core. cn P.C.: 214072 VER: 2024-08-B1



Tab: 835-12-B5

Wuxi I-CORE Electronics Co., Ltd.

4.2, Display Mode And RAM Address

Data transmitted from an external device to AiP1723 via the serial interface are stored in the Display RAM

and are assigned addresses.

COMO | COML | COM2 | COM3 | COMO | COM1 | COM2 | COM3 RAM Address
SEG4 SEG5 02H
SEG6 SEG7 03H
SEG8 SEG9 04H
SEG10 SEG11 05H
SEG18 SEG19 09H
SEG20 SEG21 0AH
SEG22 SEG23 OBH
SEG24 SEG25 0CH
SEG26 SEG27 ODH
SEG28 SEG29 OEH
SEG30 SEG31 OFH

BitO | Bitt | Bit2 | Bit3 | Bit4 | Bits | Bit6 | Bit7

4.3, Key Matrix & Key Input DATA Storage RAM
Key matrix consists of 3*4 array as shown below:

Each data entered by each key is stored as follows and read by a READ command, starting from the last

significant bit.

7~ ~ -~

w w2 w2

fa— ) o
—— —s —a-

*—O O—‘ 0 Oj 0 O—l KIO
—— —— ——

O oj 0 O_.l +—0 oj Kll
—— —a- —a-

0 o—l —0O Oj O cﬁ K12
— —— e,

Figure 5

K10/ K11/ K12/ K13/ K10/ K11/ K12/ K13/
SEG28 SEG29 | SEG30 SEG31 SEG28 | SEG29 | SEG30 | SEG3l1
X KS1 00H
KS2 KS3 01H
Bit0 Bitl Bit2 Bit3 Bit4 Bit5 Bit6 Bit7
9/ 20
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4.4, Port Control Register

4.4.1. PWM Register Instructions

Command (B1B0) Register High Low
00 PWMO XXb5b4 _b3b2b1b0
01 PWM1 XXb5b4 _b3b2b1b0
10 PWM?2 XXb5b4_b3b2b1b0
11 PWM3 XXb5b4_bh3b2b1b0

PWMO-PWM3 register instructions:

b5b4_b3b2b1b0

PWM Pulse Width Setting

O0H 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.
4.4.2. SW Input Register Instruction
Read by a READ command, starting from the last significant bit.
b0 b1l b2 b3 b4 b5 b6 b7
SWO0 SW1 - - 0 0 0 0

4.5, Commands Description

A command is fist byte(b0 to b7)inputted to AiP1723 via the DIO Pin after STB Pin has changed from high to

low state.
B7 B6 Instructions
0 0 Display setting command
0 1 Data setting commands
1 0 Display control commands
1 1 Address setting commands
4.5.1, Display Setting Commands
MSB LSB
0 0 b5 b4 b3 b2 bl b0
b1b0 General input port/SEG output settings
00 SEG24, SEG25
01 SEG24, SEG25
10 SEG24, SEG25
11 SWO0, SW1
Address: Building B4,NO.777,Jianzhu Road,Binhu District, Wuxi City,Jiangsu Province 10/ 20
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b5b4 PWM output port/SEG output setting
00 SEG20, SEG21, SEG22, SEG23
01 SEG20, SEG21, SEG22, PWM3
10 SEG22, SEG23, PWM2, PWM3
11 PWMO, PWM1, PWM2, PWM3
b3b2 Key input port/ SEG output setting
00 SEG28, SEG29, SEG30, SEG31
01 SEG28, SEG29, SEG30, KI3
10 SEG28, SEG29, Kl2, KI3
11 KI0, KI1, KI2, KI3

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

4.5.2, Data Setting Commands

MSB LSB
B7 B6 B5 B4 B3 | B2 Bl BO Function Instructions
0 1 i i 0 0 Writing data to the display
Data write & register

0 1 - - 0 1 read mode Writing data to PWM register

0 1 - - 1 0 setting Reading scanning data

0 1 rellgl\?;nt - - 1 1 Read key data

0 1 write 0’ i 0 i i _ Address Increment address_ after data

increment has been written

0 1 - 1 - - mode setting Fixed address

0 1 0 - - - Testing mode Normal operation mode

0 1 1 - - - settings Test mode

4.5.3. Address Setting
MSB LSB

B7 B6 B5 B4 B3 B2 Bl BO Address
1 1 0 0 0 0 00H
1 1 0 0 0 1 01H
1 1 0 0 1 0 02H
1 1 0 0 1 1 03H
1 1 0 1 0 0 04H
1 1 0 1 0 1 05H
1 1 Not relevant, write O 1 0 0 1 09H
1 1 1 0 1 0 0AH
1 1 1 0 1 1 OBH
1 1 1 1 0 0 O0CH
1 1 1 1 0 1 ODH
1 1 1 1 1 0 OEH
1 1 1 1 1 1 OFH

Note: Address setting commands are used to set the address of the display memory. The address is considered

11/ 20
VER: 2024-08-B1
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valid if it has a value of 00H to OFH.

4.5.4, Display Control
MSB LSB
1 0 b5 b4 b3 b2 bl b0

b5: System clock selection; when set to 0, the clock frequency is 256KHz and the display frame rate is 60Hz;
When set to 1, the clock frequency is 830kHz and the display frame rate is 200Hz.

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 000111.

4.6 Serial Data Transmission Format
Read and receive a BIT are the operation of rising clock edge.

4.6.1. Data Reception (write data)

CLK 1 2 3 4 5, 6 7 8

DIO X B?YBFX BIBX BlsX BfX B5 X_B6 X_BJ

STB

4.6.2. Data Read (read data)
|

s r T

DIO X B0 X_BI )C_)( By B0 X_BL X B2 X_B3 X
o |

S1B

write button command read the key data

‘ Twatt
Note: When reading data, it requires a wait time Twait (minimum 1us) from the serial clock CLK first eight
rising edge to CLK falling.

Address: Building B4,NO.777,Jianzhu Road,Binhu District, Wuxi City,Jiangsu Province 12/ 20
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4.7, Key Sweep, PWM, SW Applications

4.7.1. Key Sweep

Key scan is carried out automatically by AiP1723, without user control, the user need only read in accordance
with the timing key. It needs two display period to complete a key sweep , a display period takes about
8>500us and pressed two different keys in 8MS, both key value are showed when the button keys is pressed
firstly.

As shown in Figure 6 was observed with an oscilloscope output key KS1 and KS2 sweep waveform, showed
in Figure 7.

VDD

L——{vm coMp —=
-:_— 5)0] COM!I § ';'
= oS
oscilloscope probe 1 v > liaw P |2
o (-’ KS1 SEGS :,,‘
) o — KS2 SEGH t—=x
—1 'K SEG7 —
oscilloscope probe 2 T S 5
i1 FGIKIZ SEGD =
il SGIOKIL SEGI0 § ;
5 ¥GIXXI0 G =
[; FG23SWL FGIR ;)
T FGIHSWO FGI9 %
‘;‘ G213/ PWM SEGZUPWM | ;'_
— EGIZPWM SEGII/PWMI -

Figure 6

When the circuit scan at the keyboard scan the KSN waveform is below:

.

Tdisp=500us
Figure 7
Note: Tqisp is related to the oscillation frequency of the circuit, AiP1723 has passed several perfect by us, and

the oscillation frequency is not exactly the same.500us is only a reference, the value is subject to the actual
measurement.
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4.7.2. PWM Output
The control the PWM output is accordance with the flow of Figure 8. It can be observed with an oscilloscope

LED1, LED2 wave showed in Figure 9.

start
{
transmit
_ Y data(F1H)
internal
reset
Y
{ set address
write data (0xc3)
command:adopt the
fixed address mode
(45H) y
transmit
\ data(40H)
set address
(0xc0)
write display control
command:open PWM
transmit ouput port(9FH)
data(FOH)
Y {
set address
(0xcl) 210

Figure 8 Flowchart of control PWM output port

The wave observed by oscilloscope:

LEDI1
B =

LED2 : }8T 5 J J J J
i 1716T ;
e <
{  T=500US !

Figure 9
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Four PWM outputs are open drain output of N tube. When measured the waveform of LED1-4, the pull-up
resistor must be added. LED2 port output waveform is 1 / 16T with reference to FIG. 8. The width is setto T
when LED1 writing OFH in the address COH.When writing to the address 40H in C3H,the resulting pulse
width is 1 / 8T and simple formula given below:
t=mnxT

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

m  Negative Duty set by the LED1, LED2, LED3, LED4 (Low value defining the entire period (T))

n Negative Duty set by the LED123, LED456 (Low value defining the whole cycle (mT))

4.7.3+ Input Port of SW Switching Signal
MCU SW has functions to extend the input port .Similar principles operating SW input port and read the key.
Figure 10 is an example to introduce the principle of SW input port.

+5V

10K

VDD
HO Swo &
L) Swl
O sw2
O sw3 MCU

GND Caty interface

&b

Figure 10

W o —

For example, you can read the value is 03H according to the flow of figure 11.

start

internal
reset

Y
SW read data
command

read a

byte

\
Process

program|

h
end

Figure 11
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4.8, Typical Transmission Format Of Serial Data When In Application

4.8.1. 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.

CIX LU GO GO GO e LU CE

oo | Conmnd] | | Canmmxl? | | Commvrl? | Dhtal | Lhtal | """" | Chtan | | Conmnancd

S| I I [1

-

Commandl: Set Display Mode

Command2: Set Data Command

Command3: Set display address

Datal~n: Transmit display data to the Command3 address and the following addresses (Up to 14 bytes)
Command4: Display control command

4.8.2. 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.

ax LT iy iy O O I [TIITIT]
oo I Coanmmnd] II Conmand? II Conmrand3 Il Thatal || Connendd II Datal I I Carmends I
s;B | [ [ M 11 [

Commandl: Set Display Mode
Command2: Set Data Command
Command3: Set display address 1

Datal: 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

4.8.3. Reading The Key Sequence

CLK L L e P L LT

DIO ‘ Conumand] ‘ ‘ Datal H Data2 H Data3 H

STB |

Commandl: Set Display Mode
Datal~3: Read key data
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4.9, Pin Drive Waveforms

Using the waveform which displayed “2”,when 1/4 multiplexing and 1/3 bias drive:
COM3

COM2 ¢ \\\*- COMO d g \‘2
Ve

COM1

: : Vi

; COM1 me Vi
como—{] VA ;
cowe UL [ [t

1 ] \'D

' \'3

Va

COM3 jWLL

L} VO

SEGO

SEG1—E}\

SEGO

S

SEG1

493
£

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
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5.2 Applications Notes

1. In the use of pins of SEG20/PWMO0, SEG21/PWM1, SEG22/PWM2, SEG23/PWM3, SEG25/SW1,
SEG24/SWO0, SEG28/KI0, SEG29/KI1, SEG30/KI2,SEG31/KI3, 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. Only select 2-way general input SW extension or no input port function;

4. Only select 1,2,4 key input port as key scan or don’t use key scan function;

5. The filter capacitor between VDD, and GND in the PCB traces should be placed as close as possible
AiP1723 chip to enhance the filtering effect;

6. Three 100P capacitors connected to DIO, CLK, STB communication port can reduce interference to the
communications port.
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6. Package Information

6.1, SOP32 Package Information

HiiNininin|nin|ni
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2023/12/A Dimensions In Millimeters
Symbol Min. Max.
A 2.24 2.59
Al 0.05 0.25
E 10.20 10.60
El 7.40 7.62
D 20.68 21.08
L 0.55 0.95
e 1.27
b 0.30 | 050
c 0.25
0 0° | 8°
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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 2. B
and y and ;L:]rg ent Polybro | minate | Dibutyl nzyl hD'Iﬁeit Diisobu
Part name mercur | qmi | chromiu | minated | d phthala phthala ?/ tyl
lead y m biphenyl | biphen | € te yhth |z | phthala
compou | compo | M compoun| s yl phthala | e
nds unds comp 1 s ethers te
ounds
Lead
) o ) (@) O (@) ] () O 0]
frame
Plastic
. o (@] o (@] o o @] o @] o
resin
Chip o o o o o o o o o o
The lead o o o o o o o o o o
Plastic
sheet o o o o o o o o o o
installed
o: Indicates that the content of hazardous substances or elements in the detection limit
explanatio of the following the SJ/T11363-2006 standard.
n x: 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.

20/ 20
VER: 2024-08-B1

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





