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Capacitive Sensing Controller No.SBDSD-020
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HSLCMBOO1A Product Brief

1.2 7ovyvoE

Table 1-1: 7By 7iE
78y 7 DOHA

CPU

32 £ b RISC CPU (SYNOPSYS ARC EM4TM 21 MHz Max)

MTP

Non-Volatile Memory
> AXAVAXEY

cA0K /34 b (4096 /N4 k x10 £ &)

> AVT7FAAX—=3vAXEY 512284+ (128 N4 kx4t 5 &)

MTP_CTRL(ECC)

ECC #geff& MTP o> bR —3

GPIO_CTRL GPIOarbto—7

SPI_CTRL SPlarbto—7

EUART_CTRL EUART o> bO—7

MODE CTRL MODEZ>» +E—7Z

HF TIMER BERRZAY

LF TIMER BERXA~

WWDT Window Watchdog Timer

SRAM Static Random Access Memory 8k /XA |

RAM CTRL (ECC) ECCH#geffZE RAM > bR —7

APB GASKET Advanced Peripheral Bus Gasket

AHB SWITCH Advanced High-Performance Bus ¥4 &z

SYS CTRL SRAFL avihbo—3

RST CTRL Dy barvbko—3

CLK CTRL sAaysavihko—3

AFE_CTRL AFEa>y bo—73

HFOSC High Frequency Oscillator (42MHz)

LFOSC Low Frequency Oscillator (32kHz)

LDO18D 7 % LA Low Dropped Out (LDO) Regulator (1.8V)

LDO18A 77 8% A Low Dropped Out (LDO) Regulator (1.8V)

LDO45A 77847 A Low Dropped Out (LDO) Regulator (4.5V)

POR BHEERRE K

AFE (ADC) Analog Front End (Capacitance to Voltage Converter)
Analog Digital Converter (Multi bit 2nd order A ¥ ADC)

WAV_GEN TR A R [E] B
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VPP {47 g GND AIO2 /510
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Table 2-1: ¥ —%&

# Domain 10 * ‘ Function

1 GND - Ground Ground

2 S00 AVDD45 A-10 Sensor Electrode

3 S01 AVDD45 A-10 Sensor Electrode

4 S02 AVDD45 A-10 Sensor Electrode

5 S03 AVDD45 A-10 Sensor Electrode

6 S04 AVDD45 A-10 Sensor Electrode

7 S05 AVDD45 A-10 Sensor Electrode

8 S06 AVDD45 A-10 Sensor Electrode

9 S07 AVDD45 A-10 Sensor Electrode

10 S08 / AlOO AVDD45 | A-/D-10 Sensor Electrode / General Purpose 10

11 S09 / AlO1 AVDD45 | A-/D-10 Sensor Electrode / General Purpose 10

12 GND - Ground Ground

13 GND - Ground Ground

14 S10 / AlO2 AVDD45 | A-/D-10 Sensor Electrode / General Purpose 10

15 S11/AIO3 AVDD45 | A-/D-10 Sensor Electrode / General Purpose 10

16 S12 / AlO4 AVDD45 | A-/D-10 Sensor Electrode / General Purpose 10

17 S13/ AlO5 AVDD45 | A-/D-10 Sensor Electrode / General Purpose 10

18 S14 / AlO6 AVDD45 | A-/D-10 Sensor Electrode / General Purpose 10

19 S15/ AlO7 AVDD45 | A-/D-10 Sensor Electrode / General Purpose 10

20 AS AVDDA45 A-O Active Shield

21 GND - Ground Ground

22 AvDD45 AVDD45 A-10 4.5V Internal LDO Output for Analog

23 NMON VDD5V A-O Node Signal Monitor for Test

24 ADCO VDD5V A-l DC Level ADC Input

25 ADC1 VDD5V A-l DC Level ADC Input

26 TEST_PW VDD5V D-I (PD) External Power Mode Select for Test ('H' active)

27 VDD5V VDD5V Power 5V from External Power Regulator

28 GND - Ground Ground

29 AVDD18 AVDD18 A-10 1.8V Internal LDO Output for Analog

30 XTAL_IN / EXT_CLK DVDD18 A-10 Crystal oscillator Interface (42MHz) / External Clock In

31 DVDD18 DVDD18 A-10 1.8V Internal LDO Output for Digital

32 DGND - Ground Ground for Digital

33 TEST VDD5V D-I (PD) Test Mode Select ('H' active)

34 TCKC VDD5V D-I Test Clock Port for ARC Debugger

35 TMSC VDD5V D-10 Test Serial Data Port for ARC Debugger

36 RESET B VDD5V D-1 (PU) Hardware Reset ('L' active)

37 GND - Ground Ground

38 GPIO7 / PWM7 / SPI_SS VDD5V D-10 / SPI Slave Select ('L' active)
39 GPIO6 / PWM6 / SPI_MISO VDD5V D-10 / SPI Master In Slave Out
40 GPI0O5 / PWM5 / SPI_MOSI VDD5V D-10 / SPI Master Out Slave In
41 GP104 / PWM4 / SPI_SCK VDD5V D-10 General Purpose 10 / SPI Serial Clock
42 GPI0O3 / PWM3 / SPI_DR VDD5V D-10 / Pulse Width Modulation Output / SPI Data Ready
43 GP102 / PWM2 VDD5V D-10 -

44 GPIO1 / PWM1 / UART_TXD VDD5V D-10 / UART Transmit Data
45 GPIO0 / PWMO / UART_RXD VDD5V D-10 / UART Receive Data
46 VDD5V VDD5V Power 5V from External Power Regulator

47 VPP Vep Power MTP Program Voltage

48 VPP_S Vep Power MTP Program Voltage for Measure

49 GND - Ground Ground (Exposed Pad)

P A-: Analog , D-: Digital , 10 : In/Out, | : In, O : Out, PD : with Pull-Down , PU : with Pull-Up
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Table 3-1: A%
) — Kig b 0.15 0.20 0.25 mm
X % D 5.925 6.00 6.075 mm
- D2 - (4.70) - mm
Y Ik E 5.925 6.00 6.075 mm
- E2 - (4.70) - mm
D—FR L 0.30 0.40 0.50 mm
J—FEYF 0.35 0.40 0.45 mm
) — FIE F 2.15 2.20 2.25 mm
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Table 4-1: #EEAT T 2B

Parameter Symbol ‘ Unit ‘ Condition
VDD5V /34 /XX CAP1 c1* uF 0.9 1.0 -
VDD5V /XA /XX CAP2 C2 uF 0.9 1.0 -
AVDDA45 /3 A /XX CAP C3 uF 0.9 1.0 1.2
AVDD18 /x4 /XX CAP C4 4 uF 0.9 1.0 1.2
DVDD18 /¥4 /¥ X CAP Ch ™ uF 0.9 1.0 1.2
KBFIRT XTL MHz | WE OSC 2R ¥ 2% B IEFRETY 41 42 43

X1 BRARHRCTNIABTEDAVT Y2 WINICERT 2L HARETT

Power
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VDD5V (Pin 46) AS —
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c1 c2 c3| ca os[ DVDD18 S01 b——-
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{7 {7 {7 %7 — VPP_S so3 |
— TEST_PW so4 |
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GP104 / PWM4 / SPI_SCK S15 F——
| GPIO5 / PWM5 / SPI_MOSI 7
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Table 5-1 : Sensor Spec. ({3t B C A= HFE)

Parameter ‘ Symbol ‘ Unit ‘ Condition

¥ v/ R Crg pF 0 3
Y=L RN F v/ & Crgl pF 0 15
. . . Crgl >= 2pF DiFE 130
=L RFr TR Crs pF (Crel < 20F DBS 0 (90)
DA =CCE S A Csg pF 0 1500
RHER BRRE 2EH Rrr kQ 0 150 *
ERENEIR BIRE 2EH Rss kQ 0 50 *

_ detect Sxx I4: S00~S15 A IR

Figure 5-1 : Sensor Model (}&x 8 28

Crg
ﬁ Pin : Sxx
/, Pin : AS
Pin : GND
GND
5.2 ftHERERH

Table 5-2 : Sensor Spec. (EEA
| Symbol | Unit |

Parameter

1 L
Crg ;I;Crgl Crs

J_

cng

LYY DRCHFME Crg DIIE, KESITKREFELEFT, ERBRTRIENIVETT

Rrr

BAE)

Condition

BAE)

[—1— Pin:Sxx

(to AFE)

Pin : AS
(Sine Wave)

Pin : GND

BREF YR (F7EY F) Ctr pF 0.5 3
BREF v/ % (BE) -ACtr | pF -0.12 -0.02

BRHEER GND fEAF v/ & Crg pF AS Pin EfER L OREE AT 15 130

FEEMR GND fEEF v/t & Ctg pF AS Pin BB & OfEEZET 15 130
BRHER EREER 2R Rrr kQ 0 30 *
BE)EmR B 2N Rtt kQ 0 30 *

x

detect N .
© Sxx, Syy & S00~S15 H 5K 4 &R

A Ctr

T /7 Pin : Sxx
Ctr / R3¢ i
y g —~ Pin : Syy
Pin : GND
GND

X Shield Bl%2&IT5 ¢, A/DERDIEODEZERTE 5%

ZDFHA. AS - GND BDEHEREF Csg I

Rrr

—1

LYY DRCHME Ctr DAIE, KESIEREFELET, HaBRCTRIEPLETT

Crg

Co ]

Figure 5-2 : Sensor Model i@ EAEJIFE)

Pin : Sxx
(to AFE)

Pin : Syy
(Sine Wave)

Pin : GND
or Pin : AS *
(Reference Voltage)

EHHY 2T (Y ORERECERICKTE)
HoTEEW
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6.1 HNERAER

Table 6-1: ¥ BT

Condition .
BIREE VDD5V v -0.3 6
5.0V_I0 imFEE VIN50 v -0.3 6
45V_I0 i FERE VIN45 v -0.3 6
1.8V_IO inFEE VIN18 Y -0.3 1.98
RERE TSTG °C -55 125
FAEL (105°C) PD mW Oja=22.0°C/W - 450
6.2 ENESRM

Table 6-2 : BifESH

Condition

BIREE VDD5V Vv 4.75 5 5.5
5.0V_I0 #FEE Vinso Vv 0 - VDD5V
45V_10 BHFEE Vinas Vv 0 - AVDDA45
1.8V_I0 i FEE Vinis v 0 - DVDD18

BIFRE SR Ta °C -40 25 105

BiR E IR tvoor ms ZAA—7—E M 0.1 - 20

B R tsooTup ms Uty MEBRAO 77 —L 7z TEEET - - 0.4

Y4y 7L RIR trst us 1 - -
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