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1. General Description

AiP5908 is an 8-key touch chip and can be adjusted through external capacitance and command
configuration.
AiP5908 has a built-in I’C interface, which can be directly connected to the controller.

Features:
® (Capacitive touch key: 8 channels:
Configured as single-key mode or multi-key mode
®  Sensitivity is adjustable:
The hardware can be adjusted through the CO port external capacitance
The software can be adjusted globally, or each key can be adjusted individually
Suitable for various forms of capacitance when the touch keys
Suitable for the application of the thickness panel within 15mm
® Automatically adapt to changes in the external environment (such as changes in temperature and
humidity)
® Communication interface: I°C
A key result indicator port is used as an MCU interrupt signal
®  Ultra-low power consumption:
Operating frequency 1MHz, typical current: 70uA@5V
Operating frequency S00KHz, typical current: 43uA @5V
Operating frequency 250KHz, typical current: 30uA @5V
Operating frequency 125KHz, typical current: 23uA @5V
Configuration mode, supply current: 1uA @5V
® Packaging information: SOP14/QFN16
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Ordering Information:
Tube packing specifications:

Packaging | Markin Boxed
Part number ‘ ging g g TUt;?t tube BOX(ESI[ Notes
orm code quantity | o oy, | Guantity

Dimensions of

50 200 10000 | Plastic enclosure:

PCS/tube | tube/box | PCS/box | o) mum3-mm
Pin spacing:

AiP5908SA14.TB SOP14 AiP5908

1.27mm
Reel packing specifications:
Packaging | Marking Reel Boxed reel
Part number . . Notes
form code guantity quantity
Dimensions of
4000 8000 plastic enclosure:

AiP5908SA14.TR SOP14 AiP5908 8.7mmx3.9mm

PCS/reel PCS/box . 4
Pin spacing:
1.27mm
Dimensions of
plastic enclosure:
AiP5908QA16.TR | QFNI16 AiP5908 3000 30000 | 3 6 mx3.0mm

PCS/7 inch reel PCS/box . .
Pin spacing:

0.5mm

Dimensions of
plastic enclosure:
3.0mmx3.0mm
Pin spacing:
0.5mm

. . 6000 12000
AiP5908QA16.TR FN16 AiP5908
! Q Q ' PCS/13 inch reel PCS/box

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

2.1, Pin Configurations

vss[1| O 14| VDD
Co|2] (13 INT
KOO | 3| 12| SDA
KO1 |4 | 11| ScL
K02 | 5 | 10| KO7
KO3 [ 6 | | 9 | K06
K04 | 7| ' 8| K05
SOP14

Co| 1 P 12 | SCL
NC | 2 11 | NC
KOO | 3 10 | KO7
KO1 | 4 9 | K06
o el
I I0) < o)
o o o o
X X X 4
QFN16
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2.3+ Pin Description

Pin No. Pin Name 1/0 Description

SOP14 | QFN16
1 16 VSS POWER ground
2 1 Co /0 external capacitance: 10nF
3 3 K00 1/0 key port (floating when not in use)
4 4 K01 /0 key port (floating when not in use)
5 5 K02 1/0 key port (floating when not in use)
6 6 K03 1/0 key port (floating when not in use)
7 7 K04 1/0 key port (floating when not in use)
8 8 K05 /0 key port (floating when not in use)
9 9 K06 /0 key port (floating when not in use)
10 10 KO07 1/0 key port (floating when not in use)
11 12 SCL 1 I°C communication clock input pin
12 13 SDA 1/0 I°C communication data pin
13 14 INT (0] key valid output, valid level optional
14 15 VDD POWER supply voltage
- 2 NC - not connected
- 11 NC - not connected

3. Electrical Parameter

3.1. Absolute Maximum Ratings

(Tamy=25°C, unless otherwise specified)

Characteristic Symbol Conditions Value Unit
supply voltage VDD - -0.3 to +6.5 \Y
input voltage Vi all ports -0.3 to VDD+0.3 v
output voltage Vo all ports -0.3 to VDD+0.3 \Y
HIGH-level output current Ton INT, Kx -10 mA
LOW-level output current ToL INT, Kx 20 mA
storage temperature Tse - -65 to +150 T
soldering temperature TL 10s 260 T
3.2, Recommended Operating Conditions
Parameter Symbol Min. Typ. Max. Unit
supply voltage VDD 2.2 5.0 5.5 v
I°C HIGH-level input voltage Vi 0.8VDD - - A%
I°C LOW-level input voltage \%" - - 0.2VDD v
operating temperature Tamb 0 - +70 T
Address:Building B4,NO.777,Jianzhu Road,Binhu District, Wuxi City,Jiangsu Province 4

http://www.i-core. cn

P.C.: 214072

VER: 2024-05-B3




Tab: 835-12-B5

ll Wuxi I-CORE Electronics Co., Ltd.

3.3+ Electrical Characteristics
3.3.1. DC Characteristics
(Tamp=25°C, VDD=5V, VSS=0V, unless otherwise specified)

Parameter Symbol Conditions Min. Typ. Max. Unit
supply voltage VDD - 2.2 5 5.5
VDD=2.2V to 5.5V,
'HIGH-level Vi SCL. SDA 0.8VDD - VDD
input voltage
VDD=2.2V to 5.5V, Kx | VDD-0.1 - VDD v
. VDD=2.2V to 5.5V,
LOW-level input Vit SCL. SDA 0 - 0.2VDD A%
voltage
VDD=2.2V to 5.5V, Kx 0 - 0.1 v
HIGH-level VDD=2.2V to 5.5V,
output voltage Vou Iog=-10mA, INT, Kx VDD-1.0 ) ) \
VDD=2.2V to 5.5V,
LOW-level VoL Io.=20mA, SDA, INT, - - 1.0 \%
output voltage
Kx
HIGH-level
input leakage In SCL, SDA - - 1 pA
current
LOW-Ilevel input
leakage current T SCL, SDA ; & ) HA
pull_up R VDD=5V, SCL, SDA - 35 - KQ
resistance U VDD=3V, SCL, SDA - 70 - KQ
supply current Ists sleep mode - 0.7 2 pA
operating mode,
1MHz clock ) 70 13 HA
operating mode, )
R 500KHz clock 43 83 HA
PPy pbb operating mode, ) 30 55 A
250K Hz clock H
operating mode,
125KHz clock ) 23 40 HA
3.3.2. AC Characteristics
(Tamy=25°C, VDD=5V, VSS=0V, unless otherwise specified)
Parameter Symbol Conditions Min. Typ. Max. Unit
input capacitance Cmn
output capacitance Cout - - - 10 pF
I/O capacitance Cio
Address:Building B4,NO.777,Jianzhu Road,Binhu District, Wuxi City,Jiangsu Province 5
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4, Function Description
4.1, Function Registers List

NO. Function Registers Address Description

1 system control register 0x3A Enable key detection/configuration mode

2 operating mode register 0x21 Configure the system operating mode

3 detection ref.erence update 0x22 Configure the internal detection reference
register update speed

4 development mode register 1 0x2D Turn on/off the Development mode

5 development mode register 2 0x2A Turn on/off the Development mode

6 key channel gnable control 0x23 Turn on/off the key port
register

7 global sensitivity register 0x20 Configure the global key sensitivity

8 key threshold register 0x00~0x07 | Configure a single key sensitivity

9 key value register (R) 0x34 (Srteoarg_t)hne1 ;:)urrent key detection results

4.2, Register Description

4.2.1, System Control Register (Address 0x3A)

Bit B7 | B6 | BS | B4 | B3 | B2 | Bl | BO | Resetvalue
Address 0x3A SYS 0x00
_ Enter the configuration mode, the touch detection function is off, and the
SYS= 0x5A . .
function register can be set.
SYS= 0x00 Enter working mode while initializing the touch detection module.

After the circuit is powered on, although SYS=0x00, the circuit does not stably perform the touch function
because the touch detection module is not internally initialized. Therefore, after the power-on, must first
enter the configuration mode, and then enter the operating mode.

4.2.2. Operating Mode Register (Address 0x21)

Bit B7 B6 B5 B4 B3 B2 B1 BO Reset value
Address 0x21 0 1 0 1 INT M/S OSC 0x00

INT= 0 When the key is triggered, INT port output “L”; INT port returns to “H”
when the key is released.

INT= 1 When the key is triggered, INT port output a fixed width LOW-level pulse.

M/S= 0 Single-key mode: The touch chip only recognizes a single key

M/S= 1 Multi-key mode: Press all the keys at the same time, and output all the
valid key values.

OSC= 00 system clock selection: 1000KHz

OSC= 01 system clock selection: S00KHz

OSC= 10 system clock selection: 250KHz

OSC= 11 system clock selection: 125KHz

B7 to B4 must be set to 0101, otherwise it will not work properly

Address:Building B4,NO.777,Jianzhu Road,Binhu District, Wuxi City,Jiangsu Province 6
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In single-key mode, when multiple keys are pressed simultaneously:

If there is an order, only one pressed key can be detected;

If pressed simultaneously, all pressed keys are invalid.
The faster the system clock, the greater the power consumption, but at the same time can obtain faster key
detection efficiency.

4.2.3, Detection Reference Update Register (Address 0x22)

Bit B7 | B6 | Bs | B4 | B3 | B2 | Bl | B0 | Resetvalue
Address 0x22 UD 0x20
UD= 0x20 Update the key detection reference value in the default mode
UD= 0x00 Update the key detection reference value in high-speed mode

In the high-speed mode, the automatic update of the key detection reference value can be accelerated, but
it has a bad effect on the anti-interference ability of the circuit. Therefore, it is not recommended to modify
the configuration of the register when there is no special use requirement.

Special circumstances shall refer to:

1. Unable to avoid powering on while holding the key down.

2. Unable to avoid rapid temperature and humidity changes after power on.

3. Other changes in the peripheral environment or hardware conditions with a large amplitude in a short

time

4.2.4, Development Mode Register 1/2 (Address 0x2D, 0x2A)

Bit B7 | B6 | B5 | B4 | B3 | B2 | Bl | BO | Resetvalue
Address 0x2D T™O 0x00
Address 0x2A ™1 0x10

T™MO0= 0x00 .
Normal operating mode

T™1= 0x10

TMO= 0x80 ~ Development mode, relax the key detection standard, so that the overall

T™MI= OxEF module can touch the key port of the chip, can also trigger the key function.
The setting value of “Key Threshold Register” is not valid. Therefore, it is
not recommended to modify the register when working normally.
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4.2.5. Key Channel Enable Control Register (Address 0x23)

Bit B7 B6 B5 B4 B3 B2 B1 BO Reset value
Address 0x23 K7 K6 K5 K4 K3 K2 K1 KO 0x00
Kn= 0 Turn on the corresponding KOn port
Kn= 1 Turn off the corresponding KOn port

4.2.6. Global Sensitivity Register (Address 0x20)

Bit B7 | B6 | B5 | B4 | B3 | B2 | Bl | B0 | Resetvalue
Address 0x20 GSR 0x02
GSR= 0x01~0xOF  Adjust the sensitivity of all the key ports

The smaller the value, the lower the sensitivity, and the smaller the
corresponding scan period, allowing faster key input.

The larger the value, the higher the sensitivity, and the longer the
corresponding scan period, and the key frequency should be slowed
down.

4.2.7. Key Threshold Register (Address 0x00~0x07)

Bit B7 | B6 | Bs | B4 | B3 | B2 | Bl | BO | Resetvalue
Address 0x00 ORO 0x04
Address 0x01 OR1 0x04
Address 0x02 OR2 0x04
Address 0x03 OR3 0x04
Address 0x04 OR4 0x04
Address 0x05 ORS5 0x04
Address 0x06 OR6 0x04
Address 0x07 OR7 0x04

ORn= 0x01~0xFF ORn corresponds to the key KOn, which is used to set the

sensitivity of a key individually.

The smaller the value, the higher the sensitivity.

4.2.8. Key Value Register (R, Address 0x34)

Bit B7 B6 B5 B4 B3 B2 Bl BO Reset value

Address 0x34 | VR7 VR6 VRS VR4 VR3 VR2 VRI1 VRO 0x00

The register can only perform read operations.
VRn corresponds to the key KOn, which is used to store the state of each key

VRn= 0 Key KOn is not currently pressed
VRn= 1 Key KOn is currently pressed
Address:Building B4,NO.777,Jianzhu Road,Binhu District, Wuxi City,Jiangsu Province 8
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4.3, I°C Communication Method Description

4.3.1. Overview

AiP5908 provides a standard I°C interface. Serial data line (SDA) and serial clock line (SCL) have built-in
pull-up resistance. The SDA and SCL must remain HIGH-level when the bus is idle.

AiP5908 can only be used as slave for I*C communication with slave address 1010110.

AiP5908 I’C communication uses the “address + data” mode to perform the communication:

stgrtc slave address acknlowledge register address acknhowledge data ackn.owledge st.op.
condition signal signal signal condition
START 1010110‘%;2 ACK XXXXXXXX ACK XXXXXXXX ACK STOP
N A J N J N ) - J
MCU send MCU send MCU send MCU send MCU send
AiP5908 send AiP5908 send AiP5908 send

Write operation

After the slave address, W/R is the read/write command. Follow up to write operation when W/R=0 and

read operation later when W/R=1.

St}.irF slave address ECkH.OWIedge register address ackn.owledge St.o P tﬂt slave address ackn‘owledge data ackt{owledge St.o P
condition signal signal condition | condition signal gignal condition
START 1010110vgé§z ACK XXXXXXXX ACK STOP START 1010110?{;‘ ACK XXXXXXXX ACK STOP
U _ \ ) . A J [N
MCU send MCU send MCU send MCU send MCU send
AiP5908 send AiP5908 send AiP5908 send  AiP5908 send

Read operation
For reading operation, it is necessary to set the required register address with a START-STOP cycle, and
then use the next START-STOP cycle to read the data.

Address:Building B4,NO.777,Jianzhu Road,Binhu District, Wuxi City,Jiangsu Province 9
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5. Typical Application Circuit And Application Note

‘\}—l 104

oV

§.RO

| VSS

193 co
K00
Ko1
K02
K03
K04

VDD
INT
SDA
SCL
KO7
K06
K05

3 3w

R3

o \

00000000

"$33333%%

=~
D
<

* The resistance RO at power supply port and 104 capacitance can improve the anti-interference ability, RO

recommended resistance value is 22Q.

* The resistance R1 in series at the key port can improve the anti-interference ability, and the
recommended resistance value range is 1K to 20KQ.
* The pull-up resistance R2 at SDA and SCL port, recommended resistance value: 5K to 10KQ.

MCU

* The resistance R3 in serial at SDA and SCL ports, recommended resistance value: 200 to 2000€2.
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6. Package Information

6.1. SOP14

Y

A

Wl

il

2023/12/A Dimensions In Millimeters
Symbol Min. Max.
A 1.50 1.75
Al 0.05 0.25
A2 1.30 —
b 0.33 0.50
c 0.19 0.25
D 8.43 8.76
E 5.80 6.25
El 3.75 4.00
e 1.27
L 0.40 0.89
0 0° 8°
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6.2, QFN16
D Do
bl h
i
1 ooy,
9 N ] <
N | o D) 2
- ) C
=] C
/
0000 .
r\)[’f)\‘lu)}*]i (E}[FRM] N O|
TOP VIEW
BOTTOM VIEW
|
W_E#]_D -
U SIDE VIEW z
2024/01/B |Dimensions In Millimeters
Symbol Min Max
A 0.70 0.80
Al 0 0.05
b 0.18 0.30
bl 0.16
C 0.18 0.25
D 2.90 3.10
D2 1.55 1.80
€ 0.50
Ne 1.50
Nd 1.50
E 2.90 3.10
E2 1.55 1.80
L 0.30 0.50
h 0.20 0.45
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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
Lead | um Hexaval quybro Dibuty! Butylbe | pioet B
and y d ent Polybro | minate nzyl hylh Diisobu
Part name an i ; phthala ylhex
mercur . chromiu | minated | d hthala tyl
lead cadmi . . te p yl
y m biphenyl | biphen te hthal phthala
compou | compo | U™ compoun| s yl phthala
nds unds comp ds ethers te
ounds
Lead
O O O o O 0] O 0] o O
frame
Plastic
. o o o o 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.
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