ALPSALPINE

High Sensitivity Capacitive Sensing ASIC Rev. 1.2

HSLCMBOO03A

(s

HSLCMBOO03A(BAF 2 — K& — L Comet) 3B EREREREKZ AR L 7-E#&#MmIF ASIC TF,

B HEFERHEE

B iENECAERE/AEFERENT
B CHEMEE : 16 F v %/ (Multi bit 2nd order A ¥ ADC)
B EUYEBE:64R— b CAERRLFvRLEYOEBE 4R —)
B b YERENE S : 58.33 /70 / 87.5 kHz (IEF%RK)
B F—N—HrFY Tt 60
m Y 7LEE 120 ~ 4080 [H]
m FREE 5.0V (4.75V to 5.5V)
m |/ORFEE 3.3V / 5.0V

m HEER
B iEECARERYE (16 Fv X LAKEE) 30 mA (TYP)
B HEEGR 530 uA (TYP)
m /Xy —¥ QFP 100 pin (O14mm /t=1.6mm )
B (X —Tx—X
m  SPI (MODE 0) 4MHz Max
B EKiREEE
B 42MHz : YRF7L7AYIY—X
B EEMAREE : AEC-Q100 Grade2 (-40°C to 105°C)
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OTP One Time Programmable Memory

Oscillator H#¥ES Oy JEREE (42MHz2)

BGR Band Gap Reference (1.2V)

REG18D 7 % JLE Low Dropped Out (LDO) Regulator (1.8V)
REG18A 77 182 A Low Dropped Out (LDO) Regulator (1.8V)
LDO45 7 7 1842 A Low Dropped Out (LDO) Regulator (4.5V)
Monitor NI/ —FE=X

BIAS HETRIE

AMP RERHT T

LPF 2 2k Low Pass Filter

ADC Analog Digital Converter (Multi bit 2nd order A ¥ ADC)
Waveform Generator 1E5%R 4 Ak [B] B
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Table 2-1: w7 —&

Description

1 VSShH Power GND Supply ground
2 S00 Sensor for A/D [0] or Shield
3 S01 Sensor for A/D [1] or Shield
4 S02 Sensor for A/D [2] or Shield
5 S03 Sensor for A/D [3] or Shield
6 S04 Sensor for A/D [4] or Shield
7 S05 Sensor for A/D [5] or Shield
8 S06 Sensor for A/D [6] or Shield
9 S07 Sensor for A/D [7] or Shield

Ain/out Connect to sensor electrode
10 S08 Sensor for A/D [8] or Shield
11 S09 Sensor for A/D [9] or Shield
12 S10 Sensor for A/D [10] or Shield
13 S11 AVDD Sensor for A/D [11] or Shield
14 S12 Sensor for A/D [12] or Shield
15 S13 Sensor for A/D [13] or Shield
16 S14 Sensor for A/D [14] or Shield
17 S15 Sensor for A/D [15] or Shield
18 VSS5 Power GND Supply ground
19 S16 Sensor for A/D [0] or Shield
20 S17 Sensor for A/D [1] or Shield
21 S18 Sensor for A/D [2] or Shield

Ain/out Connect to sensor electrode
22 S19 Sensor for A/D [3] or Shield
23 S20 Sensor for A/D [4] or Shield
24 S21 Sensor for A/D [5] or Shield
25 NC - - - Supply ground or Leave open
26 NC - - - Supply ground or Leave open
27 S22 Sensor for A/D [6] or Shield
28 S23 Sensor for A/D [7] or Shield
29 S24 Sensor for A/D [8] or Shield
30 S25 Sensor for A/D [9] or Shield
31 S26 ) Sensor for A/D [10] or Shield

Ain/out Connect to sensor electrode
32 S27 Sensor for A/D [11] or Shield
33 S28 Sensor for A/D [12] or Shield
34 S29 Sensor for A/D [13] or Shield
35 S30 Sensor for A/D [14] or Shield
36 S31 Sensor for A/D [15] or Shield
37 VSShH Power GND Supply ground
38 S32 Sensor for A/D [0] or Shield
39 S33 AVDD Sensor for A/D [1] or Shield
40 S34 Sensor for A/D [2] or Shield
41 S35 Sensor for A/D [3] or Shield
42 S36 Sensor for A/D [4] or Shield
43 S37 Sensor for A/D [5] or Shield
44 S38 Ain/out Sensor for A/D [6] or Shield Connect to sensor electrode
45 S39 Sensor for A/D [7] or Shield
46 S40 Sensor for A/D [8] or Shield
47 S41 Sensor for A/D [9] or Shield
48 S42 Sensor for A/D [10] or Shield
49 S43 Sensor for A/D [11] or Shield
50 S44 Sensor for A/D [12] or Shield
X A : Analog, D : Digital
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Description

51 NC - - - Supply ground or Leave open
52 S45 Sensor for A/D [13] or Shield
53 S46 Ain/out Sensor for A/D [14] or Shield Connect to sensor electrode
54 S47 Sensor for A/D [15] or Shield
55 VSShH Power GND Supply ground
56 S48 Sensor for A/D [0] or Shield
57 S49 Sensor for A/D [1] or Shield
58 S50 Sensor for A/D [2] or Shield
59 S51 Sensor for A/D [3] or Shield
60 S52 Sensor for A/D [4] or Shield
61 S53 Sensor for A/D [5] or Shield
62 S54 Sensor for A/D [6] or Shield
63 S55 AVDD Sensor for A/D [7] or Shield
Ain/out Connect to sensor electrode
64 S56 Sensor for A/D [8] or Shield
65 S57 Sensor for A/D [9] or Shield
66 S58 Sensor for A/D [10] or Shield
67 S59 Sensor for A/D [11] or Shield
68 S60 Sensor for A/D [12] or Shield
69 S61 Sensor for A/D [13] or Shield
70 S62 Sensor for A/D [14] or Shield
71 S63 Sensor for A/D [15] or Shield
72 VSS5 Power GND Supply ground
73 AVDD Power(out) Regulaor output for 4.5V analog Connect to capacitor
74 AS Ain/out VDD5 Active shield Connect to shield plane
75 NC - - - Supply ground or Leave open
76 NC - - - Supply ground or Leave open
7 AMON A out Analog monitor Leave open
78 TESTO Din Test mode select Leave open
79 TEST1 Din Test mode select Leave open
80 VSS5
N V5SS Power VDD5 GND Supply ground
82 nSD Din Shutdown set “H”: Normal or “L": Shutdown
83 VDD5 . .
) VDD5 Power Main power Supply main power
85 VDDA Power(out) Regulator output for 1.8V analog Connect to capacitor
86 VDD Power(out) Regulator output for 1.8V digital Connect to capacitor
87 VSS Power GND for digital Supply ground
88 XIN Ain/out External clock input Leave open
89 VSS Power GND for digital Supply ground
90 CLK_IO D in/out Clock signal in/out
91 SYNC_IO D in/out Synchronous signal in/out
92 DVDD Power DVDD Power for I/F Supply 10 power
93 DVSS Power GND for I/F Supply ground
94 MOSI Din SPI slave input
95 SCK Din SPI clock
96 MISO D out SPI slave output
97 nSS Din SPI slave select
98 DR D out Output data ready
99 SOFT_RST Din Register reset for TEST Leave open
100 NC - - - Supply ground or Leave open
X A : Analog, D : Digital
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Table 4-1 : #EEANSTTEB 5

Parameter Condition
VDD5 /NA /R avF oY C1 uF - 0.9 1.0 -
DVDD Az aAv 7Ty C2 uF - 0.09 0.1 -
VDD A /RO v T C3 uF - 0.9 1.0 1.2 %
VDDA /XA 823V F o C4 uF - 0.9 1.0 1.2 %
AVDD XA /ROy T oY Chb uF - 0.9 1.0 1.2 %

¥ BEABRNRTNSABREOI VT Y ELIICERT S L HHAETT

Supply © o VDD5| g5 2 S00
Voltage VDD5| g4 : : Sensor
DVDD 92 17 S15 Electrodes
lc2lc L (Group 0)
gi: | AVDD] 73 19 [ S16
Tl | 4 sz
[ | 86 24 |22
v - axol,, |52
Open = SYNC 10/, _ : Sensor
( or cascade the ICs) 36 S31 Electrodes
7 __nSD| gy | (Group 1)
38 53.»2
MOSI | g4 : :
MCU Interface | ~, SCK g5 50 (244
( DVDD Domain) MISO | 96
nSS S45
97 >2 . Sensor
DR 98 :
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(orOpen,GND) O——————177
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TEST1 79 _ . Sensor
Open i XIN " 1563 Electrodes
88 71 7\ (Group 3)
(or GND) L p
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VSS5 1 74 Sensor Shield
18
VSS5 SOFT_RST ™
37 99 ———
VSS5 55
VSS5 72 55 NC
V5SS 80 26  NC.
81 51 —= (or GND )
VSS 37 75 | NC
VSS NC
Dvss| 2 76
93 100N_C
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Figure 4-1: £E[REKK
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Table 5-1 : Sensor Spec. (&t B 2 A ERIE)

Parameter Symbol | Unit ‘ Condition
BREBRE Crg pF - 0.0036 0.17 3.0
=L FRNBE Crgl pF - 2 - 10
BHE®R - > —IIL FEBRE Crs pF - 40 70 130
Y- FRE Csg pF - 500 1200 1500
1% B BB E AR B R T Rrt kQ - - - 30 %
TR — MRS - Q/0 - - - 150

X LY DRCHTE Crg DRIE., KEIITKREFELET, BEERTRIELIDETT

IC Rrt
* o1 Sxx(to AFE)

RX % Sxc (= 00 to 63) Cre Icrg' Crs} AS (Sine Wave)

-
H

AS
VSS5, DVSS, VSS

Csg
GND T GND

Figure 5-1 : Sensor Model ({&xt B S A E8IE)

5.2 MER=ATE
Table 5-2 : Sensor Spec. BEAEAIF)

Parameter ‘ Symbol ‘ Unit ‘ Condition ‘ Min. ‘ Typ. | Max.

BRHRE (7Y h) Ctr pF - 0.5 1.0 3.0
RHERE (8 ACtr pF - -0.12 | -0.04 | -0.02

RX ZE#& - GND (or AS)ER[H HERE Crg pF AS pin = MVREF (DC &%) 15 30 130
TX TR - GND (or AS)ER[E HERE Ctg pF AS pin = MVREF (DC &BF) 15 30 130
RX Bt BIREEE Rrt kQ - - - 30

TX B EREEET Rtt kQ - - - 30
Bl — MER - Q/0 - - - 150

PS YYD RCHME Ctr DAIE, RESIERFL XY, HRBRTRIEIPLETT

detect Rrr Sex (t0 AFE)
- —1 XX (to
" 'C T
/7 Ctr—l_ Rtt
Ctr /4 RX Sxx (=000 63) Syy (Sine Wave)
7 TX Syy (yy =001to 63) - J_
( Shield ) * AS Crg Ctg—l_
VSS5, DVSS, VSS s GND
GND or AS (MVREF) *

X Shield BE%:%112¢, AIDBERDIELSDEHERTEZHENHY T (LY DORBRECERICKTE)
ZDigE. AS - GND B0#ERE(L Csg AHRICE > T W

Figure 5-2 : Sensor Model (1HE R E8IE)
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6.1 HENEKRER

Table 6-1 : #EXHKER

| Symbol ‘ Unit ‘ Condition
TRBE v - 03 °
DVDD
Va \Y - VDD5+0.3
AHNEE -0.3
Vo \Y - DVDD+0.3
RERE Tote °C - -55 125
FREK (25°C) b W 6,,=36.3°C/W 2750
m -
#7A18% (105°C) ‘ (JEDEC4 [BEIRE 1) 550

6.2 ENERM

Table 6-2 : Eh{Estt

Condition
BREE VDD5 v - 4.75 5 5.5
Av2—=—7z—REE DVDD v - 2.7 33 VDD5
BERE (BERE) Topr (Ta) °C - -40 25 105
BRI kIS Tvops rise | MS - 0.1 - 100
SPl & v b7 v 7R Tepien ms - 25 - -
Ty FET UL | Tispwor | US - 20 - -

X1 nSDIRF="L" — “‘H'DXA I IHofHd SPlavy FANE cokHE
¥2 nSDUEF="H" — “L"O&XA I 7HhonSDiHF="L" — “H &4 % X DK
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