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1 Descriptions and Features

1.1 General Description

AD1008+= AHs HA7|5 S 71zl 17l
2719 oscillatorel S35 Z2A HE7]E HA 2 Jdrh A%
circuit ¢} Digital algorithm=- %85}

g Wadol St

1.2 Features

e Supply voltage : 1.6V ~ 3.6V

e Embedded Simple LDO

e Embedded POR and Enable External Reset control
e Parallel, 3-Line/I°C Interface auto detectable

e Direct 4Mode LED Display

e 4level LED Dimming

e 1/O Interface: Parallel / 1°C / Aout

¢ Single/Multi option

o Operation mode selectable

Detect speed mode (with MCU) :

Active mode / Lowe power mode / Sleep mode

Auto mode :

Lower power mode < Active mode / Sleep Mode < Active mode
o Enabledndividual adjustment each channel sensitivity: 1of 8 Mode

o Very low frequency Harmonic Noise elimination
o Fixed frequency oscillation at any supply voltage
e Very low current consumption

o 1 Custom bits at I°C Bus

e Few external parts

¢ Auto digital calibration

o Package: 24-QFN

1.3 Application

Mobile applications.

Mini/Micro Audio systems.
Membrane Switch replacement.
Sealed control panel.

Door key.

Flat TVs.
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Rev 0.3 AD1008
2 Block Diagram & Pin Descriptions
2.1 Block Diagram
Figure 2-1 AD1008 Block Diagram
CSo Aout EN REG VCC LD7
A
CS1 LD6
DA LDO
CS2 { LD5
CS3 E —» OSC1 —» . LD4
?;' Digital 2
Detector o
Cs4 ) 0sc2 |—»l | LD3
CS5 j LD2
OSC3 ? #
110
cs6 Interface | LD1
CS7 GND SCK SDA INT LDO
2.2 Pin Diagram (24QFN)
CS0 REG VCC Aout EN LD7
I I I A o O O
CS1 o LD6
cs2 LD5
4 AD1008 -
CS4 LD3
Cs5 LD2
Cs6 LD1
I L L T L T JTL 1
CS7 GND SCK SDA INT LDO
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2.3 Pin Definition(24QFP)

Table 2-1 AD1008 Pin Definitions

No. Pin Name Description. le}
1 Csl Channel 1 Capacitor sensor input |
2 Cs2 Channel 2 Capacitor sensor input |
3 Cs3 Channel 3 Capacitor sensor input |
4 Cs4 Channel 4 Capacitor sensor input |
5 Cs5 Channel 5 Capacitor sensor input |
6 Cs6 Channel 6 Capacitor sensor input |
7 Cs7 Channel 7 Capacitor sensor input |
8 GND Ground Supply
9 SCK Serial Clock Line |
10 SDA Serial Data I/0
11 INT Interrupt @)
12 LDO Channel 0 Output @)
13 LD1 Channel 1 Qutput o
14 LD2 Channel 2 Output (@)
15 LD3 Channel 3 Output @)
16 LD4 Channel 4 Output o
17 LD5 Channel 5 Output (@)
18 LD6 Channel 6 Output o
19 LD7 Channel 7 Output o
20 EN Enable(Sensitivity set input when stand alone) |
21 Aout DA output @)
22 VCC Power Supply Supply
23 REG Regulator output @)
24 Cs0 Channel 0 Capacitor sensor input |

2.4 Electro-static Discharge (ESD)

Table 2-2 AD1008 Electro-static Discharge.

Pin Mode Value Unit
Inout bin HBM 8000 \Y
putp MM 500 Vv
. HBM 2000 \Y
Other pins MM 200 v
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Rev 0.3 AD1008
3 Characteristic
3.1 Maximum Absolute ratings
Maximum Absolute ratings
Parameter Symbol Value Unit
Supply Voltage Vcemax -0.3~6.0 \
Maximum Pin Voltage(Normal) Vpnmax -0.3~Vvdd+0.3 \
Maximum Pin Voltage(Open Collector) Vpomax -0.3~3.6 \
Storage temperature Tstg -45~150 °C
Operating temperature Topr -40~85 °C
Power Dissipation Pdmax 800 mw
3.2 Electrical Characteristics
VCC=3.3V. Ta=25.0°C Unless otherwise noted
Val
Characteristics Symbol Condition . aiue Unit
min typ max
Operating voltage range VDD - 1.6 - 3.6 \
Active Mode - 85 -
Current Consumption ldd Low power Mode 20 - uA
Sleep Mode 3.0 -
Sense Oscillation Fast
Frequency mode Any Vdd Voltage - 4.0 - MHz
Open Collector Output . Vout=0.4V ! )
Maximum sink current Isink Default setting 10 mA
Minimum Detective
Capacitance Difference AC ) ) ] 0.01 pF
Self calibration time Tcall After system reset - 25.6 - ms
Burst Sense Active Mode - 3.2 -
Oscillation Period Tp Low Power Mode - 24.0 ms
Sleep Mode - 1000
Response Time 1 Trl Active Mode - 12.8 - ms
Response Time 2 Tr2 Low Power Mode - 96.0 ms
Advanced Digital Chips, Inc. CONFIDENTIAL 5
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4  Application Note

4.1 Parameter Setting

AD1008= LA thgFst Ve

o T

interfacec. = A& & 4= 9t} 1811

o
2 52 3 749, Customer parameter= 2| part5o] o3l A1},

VCC
4.2 Standalone applications

ek parameter’t 2% partol & AAFHJEEE, BE
customer parameteri= Serial interface® #] % o] 7}&3}c}

4.2.1  Sensitivity setting

AD1008+ Power oné}L
aelal Ak ghell weEl %
(RFAI g AFEES o} tabl S J )

Register Value <10K 20K 30K 40K 50K 60K 70K 80K<
Sensitivity Level 1 2 3 4 5 6 7 8
Description «—High Sensitivity

Low Sensitivity—

e

w7} 49 A%
I~
T

o]
IR T

, 10mm*10mm sense pad< 5mm acrylic isolationS &

et A
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4.2.2 Internal detect mode(Frequency) setting

AD1008+= f1,f2, 13, 18]l f4= 47012 W4 system frequency”} AT}
Fa= 7F w23, F1 & AY =g th. 22]a U4 detect mode
(Frequency)= Uk 183 o] 71 Agtow MeE & 4 itk
Default value(None register)= f3 2.2 317t}

(M3e] 9low 10]a, glow 0ot}

Rdsm1=200K
Rdsm0=200K
_/ \_/ /
LD7 LD2 LD3
(Pin 19) (Pin 14) (Pin 15)
Internal detect mode setting
Rdetm1 RdetmO Detect mode
0 0 about fixed f3
0 1 about fixed f4
1 0 f3 and 4 rotation
1 1 Full rotation

4.2.3 Display mode setting

AD1008% 4714 LED display mode 7}31t}. “Select key on mode”, “All on
and select key off mode”, “Select key on and delayed off mode”, “ Key select
all on & select key off and delayed All off mode” ©]t}.

Display mode+ Th 193} #o] A3 Frhste] Ae & 4 gt}
(A3o] Slow 10]a1, glow 00|t}

Rdsm1=200K
Rdsm0=200K
/ / /
LD7 LD2 LD3
(Pin 19) (Pin 14) (Pin 15)
Display mode setting
Rdsm1 RdsmO Display mode
0 0 Mode 1
0 1 Mode 2
1 0 Mode 3
1 1 Mode 4

Advanced Digital Chips, Inc. CONFIDENTIAL 7
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Display mode
Mode Display mode
Mode 1 Select key on mode
Mode 2 All on and select key off mode
Mode 3 Select key on and delayed off mode
Mode 4 Select key off & other keys all On and delayed All off mode
Key on Key off LED ON
Select key
Mode 1
Other keys
Select key
Mode 2
Other keys
Select key
Mode 3
Other keys
Select key
Mode 4
Other keys

CONFIDENTIAL Advanced Digital Chips, Inc
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4.2.4 Detect Speed Setting

AD1008+= 3714 speed mode”} 9121, stand alone ¥ “3-%- 27}4] mode
=2 A&}, st Fast mode, tHE 3 7HE Slow mode©| th.

Display speed+= Tl 193 #o] A3& F7b ofo] A8 3 - ok
(A&o] dew 1, glom™ oo]t})

Rdm0=200K
/ /
LD7 LD4

(Pin 19) (Pin 16)

Detect Speed Setting

Detect speed mode

Fast mode (Low power mode<—— Active mode)

Slow mode (Sleep mode «—— Active mode)

Fast mode: AD1008+% Low power mode A ElolA key7} <14 %W
Active mode= W 7.

Slow mode: AD1008°] Sleep  mode AMEjol A, key7} 12415, 17
Active mode= ¥ 7.

oJw gk modedll A=, WHAlY keyd® ¥, Key’l 4xolll A=
mode™ W7 ¥4 %

Key7} 8% ¥ 4xF9% Fast mode?] 7 Low power mode® =
73}, Slow mode & 79 Sleep mode= 7 gt
Controllerell 2]3l Active mode”} A # =¥ (Stand alone -§--8-°ll 4
ek 4 lth), AD1008+ & Active mode® 52 ghtt

)

oh,

rr

X e

Ry

A Avlel wet 37F4] 54 mode® v T 3

High mode= &%} active mode® &2}ty AF{ AW BA| W keyQl 2
Al ZFS Fhr

Fast mode= 7] 422 Low power modeZ §2}3tt} Key A& § &2
modei= Active mode® W7 Hrt} ZF AH]E High modekX.th AT},

Slow modet 7|¥% o2 Sleep modez F2H3tl Key <124 & &3
modei= Active mode® W HTH (A7 &2v= 7H Ao
o] & keyscan mode®] F7]% Z+7Z} t}Et}. (6page. FHX)

Advanced Digital Chips, Inc. CONFIDENTIAL 9
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4.2.5 Display Delay time setting

Key 52t & =<1 % display(Display mode 2 & 4)¥ 73-%-, delay time(Tdl)
= AR & 5 Ik
Delay time& TS 193} o] Adow M4 3 4 gt}

T
(A&o] gow 1, glow oo]t})

Rdt0=200K
-/ -/
LD7 LD5
(Pin 19) (Pin 17)
Display Delay time setting
Rdt0 Delay time
0 2 sec
1 4 sec

4.2.6 Single/Multi setting

AD1008+= 2714 mode”Z} )

= Sl mode©] 17,
multimode £ & keyE #AE 3t}
Sing/Multi mode+ T 1R ¥} o] A S FUlste] A9 & 4 vk

Rmul=200K
LD7 INT
(Pin 19) (Pin 11)
Single/Multi setting
Rmul0 Mode
0 Single mode
1 Multi mode
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4.3 Register Map in serial setting

Write Slave address + “100111C0”be]t}. C+= custom bito] Tf.
Os 293 Zo]l AEgE F7t ste A & 4 Atk
(A&o] o 1, glow 00]t})

Recs=200K
N N
LD7 LD6
(Pin 19) (Pin 18)
Register Map in serial setting
Rcs I12C Slave address (write)
0 b"10011100"
1 b"10011110"
Register Map1
Sub address Data [7:0]
0X00 MTsng DRTmd OPRmd[1:0]
0X01 OPRIed[1:0] ILED[2:0]
0X02 OSCmd[1:0] ONtm[1:0]
0X03 1ch-Sensitivity [2:0] 2ch-Sensitivity [2:0]
0X04 3ch-Sensitivity [2:0] 4ch-Sensitivity [2:0]
0X05 5ch-Sensitivity [2:0] 6ch-Sensitivity [2:0]
0X06 7ch-Sensitivity [2:0] 8ch-Sensitivity [2:0]
0X08 8-CH Output Data[7:0](Read-Only)

Registerv= INT(PIN11)7} Highd = ¢1& 4 2lth.

MTsng : Single or Multi option

Value Operation
0 Single mode
1 Multi mode

DRTmd & OPRmd[1:0] : Operating mode
DRTmd OPRmd1 OPRmdO Operation
Active mode always
Fast mode (Low power mode «—— Active mode)
Slow mode (Sleep «—— Active mode)
NU
Active mode always
Low power mode always
Sleep mode always
NU

[l il il el elle]lle]
[l allellell gl Jlelle]
RO O Ok o

Advanced Digital Chips, Inc. CONFIDENTIAL 11
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OPRIed[1:0] : LED Display setting

OPRIed1 OPRIed0 Operation
0 0 Select key on mode
0 1 All on and select key off mode
1 0 Select key on and delayed off mode
1 1 Select key off & other keys all On and delayed All off mode

ILED[2:0] : LED Dimming

ILEDX ILEDX ILEDX Operation
0 0 0 ILED = Level 0
0 0 1 ILED = Level 1
0 1 1 ILED = Level 2
1 1 1 ILED = Level 3

OSCmd[1:0] : Detect mode (Frequency) setting
OSCmdl 0OSCmd0

Operation

0 0 about fixed f3
0 1 about fixed f4
1 0 f3 and f4 rotation
1 1 Full rotation

Rotation Mode(2'b10 & 2'b11):= Slevel #A=7bA] AR F 4= Q)

ONtm[1:0] : Display Delay time setting

ONtm1 OontmO Operation
0 0 about 1 sec
0 1 about 2 sec
1 0 about 3 sec
1 1 about 4 sec

Sensitivity [2:0] : Each channel sensitivity setting

D2

D1

DO Sensitivity

Operation

Level 1

High Sensitivity

Level 2

Level 3

Level 4 Detectable 10mm*10mm PAD in 5mm acrylic isolation.

Level 5

Level 6

Level 7

il lelelle]le)

I ellell J llelle)

rlo|k|ok|olr|o

Level 8

“AD1008"2 Rotation Mode
(OSCmd==10b, 11b)

Low sensitivity

A o), N3E 5-8level7Zbx] A& Q)

12
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Read Detect key

o_INTn

— 5%
SCL

§—rF §—1
SDA
§—rF |
1~8 9 10~17 18 st
Start | ] ! ! ! | P
I°C Device Address
(1001_11C1) ACK 8bit Date(Output State) NACK

The slave address is b"100111C1". (C is custom bit)

Write Register Data through 12C Interface

SCL

SDA
§—r7F § 9
Start | -8 A 1017 L 18
I°C Device Address .
('b1001_11C0) ACK 8bit Address ACK
J_u | | m ﬂ
s—1
J—9
v 19~26 | 27 | Stop
8bit Data ACK
Read Register Data through I12C Interface
] S/ §—7F —
scL
§ )] § 1
SDA
§—5 §—oF L]
Start | 1~8 | 9 | 10~17 | 18 | Stop
I°C Device Address .
(61001_11C0) ACK 8bit Address ACK
— §—7 §—9 [
§ § /9
SDA
§—3 §— -
Start | 19~26 | 27 v 28~35 | 36 | Stop
I?C Device Address .
('b1001_11C1) ACK 8bit Data NACK
CONFIDENTIAL 13
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4.3.1 Read DAout(Pin23)

-lineo. 2 data §Xlo] 71538kt

AD1008% 7+etdk DACYE $lof, key FEol wel 2 zgte] &= H)
pas

2o 2 2 sing moded| AW #]¢1 H Ul Key’l release® A=
8% Aout=VsupplyoliL, oW & key7} =219, Aoute] HsHE ofef ot

2o
Tfmax = 20us, Trmax = 5us
Tf f i i T
((
Vsupply 7]
. ([
7/8*Vsupply 7]
6/8*Vsupply
5/8*Vsupply
4/8*Vsupply
3/8*Vsupply
2/8*Vsupply
1/8*Vsupply
Vss —
All Key 8 Al Key 7 Al Key 1 Key 6 Al
release Activate release Activate release Activate Activate release
| -l -l -l | ] -l -l |-
Lot | L | L | Ll
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4.3.2 Layout Guidelines and best Practices
Layout Guidelines and best Practices
Sl. No. Category Min Max Recommendations / Remarks
1 Button Shape Solid round pat_tern, Round with LED
hole, rectangle with round corners
2 Button Size 2mm 20mm Recommend : Minimum = 5mm
3 Butto_n—Button 0.1mm Recommend : Minimum = 0.5mm
spacing
4 Button  Ground 0.1mm 2mm Recommend : Minimum = 0.5mm
Clearance
5 Ground flood — Hatched ground 7 mil trace and 45 mill
top layer grid (15% filling)
. Ground flood — gHreilct'ched ground 7 mil trace and 70 mil
bottom layer (10% filling)
Trace Length .
7 from Sensor pad The length shpuld be short as possible.
. ; Recommend : Length < 10cm
to device pin
8 Trace Width 0.17mm__ 0.2mm
Traces should be routed on the non
. button side. If any non CapSense trace
9 Trace Routing crosses CapSense trace, ensure that
intersection is orthogonal.
) - Via should be placed near the edge of
10 Via Position for the button pad to reduce trace length
the sensors ; . o
thereby increasing sensitivity.
Via Hole Size for .
1 sensor traces 10wy
12 Number of via 1 5 1
on sensor trace
Ca Sense Place Cap Sense series resistors close
p : to the device for noise suppression. Cap
series  resistor - ) L
13 lacement 10mm sense resistors have highest priority,
P place them first.
Distance
between . . .
14 Any CaglSense 10mil 20mil 20mil
trace to Ground
Mount the Device on the layer opposite
Device to button. The Cap Sense trace length
15 placement between the Device and buttons should
be minimum
Advanced Digital Chips, Inc. CONFIDENTIAL 15
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CapSence Button shapes

Recommend ‘ -

Not
Recommend

Button Layout Design

Button Ground
clearance

Recommended via-hole

Recommend Not recommend

16 CONFIDENTIAL Advanced Digital Chips, Inc
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4.4 Application

With u-Controller (With 12C interface)

Touch PAD 0 [ ]

Vce=1.6~3.6V
O
=
1uF
1EF I
1L
!J_\ ; [ [ ] |

Touch PAD 1 [} |
TouchPAD2 [} |
TouchPAD3 [} |
TouchPAD4 [
Touch PAD 5 [}———A4.
Touch PAD 6 [,

cs1

CS2

CS3

Cs4

CS5

CS6

CSo REG VCC  Aout EN LD7

. LD6

AD1008

LD2

LD1

CS7 GND SCK SDA INT LDO

SEEILE:

Touch PAD 7 [

10K X 3
\J \4
U-Controller
Advanced Digital Chips, Inc. CONFIDENTIAL 17
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4.5 Application Circuit

Standalone (Using Aout or Parallel)

_|I

Tﬁ % / Qvd yonoy

Ta1

[4a)

€al

¥ai

qdil

9d1

1 e 1 1 ]

0d1

Ld1

NI

g8001LAav

N3

vas s

inoy - 20N

953 | | 9avduonor
s | || savdyonoy
v | | vavdyonoL
e | eavdwonor
)| | zavdyenor
® . ] vavdwnoy

Buiyes spouw Joy Js)sisal jeuondo

E 0 avd Yyonoy.

NQ'E~9"L =00
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5 Package Outline(24QFN)

2700020050
—— 4, =0, ——] Exp. DAP -
o1 Dot 4.0000£0.050 + _“ | Jmr—
® — 1 guugud
J = =
0.40000,050 -] C '
4.000020050 L -] o= 270040050
-] — xp. DAP
J_: o= *
05000 BSC D C
AnOoNnnNnQ
[ emo ]
T0P VIEW BOTTOM VIEW

\ P

I

0.20340.025

L D SIDE VIEW
u.m-n.msj

DETAIL “A*
49 = 2 millimeters(mm)’ @]t}
Pin#1> identifier 3 chE ol EA)sloF ghel.
style pin 1 2 identifier o} 2% Wsdl AT}, Identifier packageS ©]-&3}# ™
g2 7159 identifier package i thE 7|59 package body 7]FS
INE=I [ s
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