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Table 1. ABSOLUTE MAXIMUM RATINGS (Tp = 25°C, Vg =0V)
Parameter Symbol Ratings Unit Remarks
Supply Voltage Vpp -0.3to +6.5 \%
Input Voltage VN -0.3to Vpp + 0.3 \ (Note 1)
Output Voltage VouT -0.3to Vpp +0.3 \ (Note 2)
Power Dissipation P4 max 160 mw Ta = +105°C, Mounted on a substrate (Note 3)
Peak Output Current lop 18 mA Per terminal, 50% Duty ratio (Note 2)
Total Output Current loa +40 mA Output total value of LSI, 25% Duty ratio
Storage Temperature Tstg -55to +125 °C

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality
should not be assumed, damage may occur and reliability may be affected.
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1. Apply to Cin0O to 7, Cref, nRST, SCL, SDA, SA, SCK, SI, nCS, GAIN.

2. Apply to Cdrv, PoutO to 7, SDA, SO, ERROR, INTOUT.

3. 4-layer glass epoxy board (40 x 50 x 0.8t mm).

Table 2. RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Conditions Min Typ Max Unit Remarks
Operating Supply Voltage Vpp 2.6 - 5.5 \%
Supply Ripple + Noise Vpp - - +20 mV (Note 4)
Operating Temperature Topr -40 25 105 °C

Functional operation above the stresses listed in the Recommended Operating Ranges is not implied. Extended exposure to stresses beyond

the Recommended Operating Ranges limits may affect device reliability.
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4. Inserting a high-valued capacitor and a low-valued capacitor in parallel between Vpp and Vsg is recommended. In this case, the small-valued
capacitor should be at least 0.1 uF, and is mounted near the LSI.

Table 3. ELECTRICAL CHARACTERISTICS

(Vss =0V, Vpp=2.61t05.5V, Tp = —40 to +105°C, Unless otherwise specified, the Cdrv drive frequency is fcpry = 143 kHz.
Not tested at low temperature before shipment.)

Parameter Symbol Conditions Min Typ Max Unit Remarks
Capacitance Detection Resolution N - - 8 bit
Output Noise RMS NrMs Minimum gain setting - - +1.0 LSB (Notes 5, 7)
Input Offset Capacitance CoffrancE - 8.0 - pF (Notes 5, 7)
Adjustment Range
Input Offset Capacitance Coffreso - 8 - bit
Adjustment Resolution
Cin Offset Drift Cinpripr | Minimum gain setting - - 18 LSB (Note 5)
Cin Detection Sensitivity Cingense | Minimum gain setting 0.04 - 0.12 LSB/fF (Note 6)
Cin Pin Leak Current Icin Cin = Hi-zZ - +25 +500 nA
Cin Allowable Parasitic Input Cingyp Cin against Vgg - - 30 pF (Notes 5, 7)
Capacitance
Cdrv Drive Frequency fcDrv 100 143 186 kHz
Cdrv Pin Leak Current IcDRv Cdrv = Hi-Z - +25 +500 nA
NRST Minimum Pulse Width tNRST 1 - - us (Note 5)
Power-on Reset Time tPoR - - 20 ms (Note 5)
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Table 3. ELECTRICAL CHARACTERISTICS (continued)
(Vss =0V, Vpp=2.61t05.5V, Ty =40 to +105°C, Unless otherwise specified, the Cdrv drive frequency is fcpry = 143 kHz.

Not tested at low temperature before shipment.)

Parameter Symbol Conditions Min Typ Max Unit Remarks
Power-on Reset Operation tporROP 10 - - ms (Note 5)
Condition: Hold Time
Power-on Reset Operation VpororP - - 0.1 Y (Note 5)
Condition: Input Voltage
Power-on Reset Operation tvDD 0V to Vpp 1 - - Vims (Note 5)
Condition: Power Supply Rise Rate
Pin Input Voltage Vi High input 0.8 Vpp - - \% (Notes 5, 8)
V||_ Low input - - 0.2 VDD
Pin Output Voltage Vou High output 0.8 Vpp - - \% (Note 9)
(loH = +3 MA)
VoL Low output - - 0.2 Vpp
(loL = -3 mA)
SDA Pin Leak Current VoL i%c SDA Low output - - 0.4 \%
(loL = -3 MA)
Pin Leak Current ILEAK - - +1 uA (Note 10)
Current Consumption Ibp When stand-alone - 320 390 uA (Notes 5, 7)
configuration and
non-touch
VDD =28V
When stand-alone - 740 900
configuration and
non-touch
VDD =55V
IsTRY During Sleep process - - 1 A (Note 7)

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product
performance may not be indicated by the Electrical Characteristics if operated under different conditions.

(B%EE0)

BMRIEZAUA, “BSEN” REDFIHHNEATIMRZG TH~REESE. IRETEFET

TS RES B —EL.

5. Design-guaranteed values (not tested before shipment).

6.
7. Tp=+25°C.
8.
9.
1

Measurements conducted using the test mode in the LSI.

Apply to nRST, SCL, SDA, SA, SCK, SI, nCS, GAIN.
Apply to Cdrv, PoutO to 7, SO, ERROR, INTOUT.
0.Apply to nRST, SCL, SDA, SA, SCK, SI, nCS, GAIN.
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Table 4. 12C COMPATIBLE BUS TIMING CHARACTERISTICS
(Vss=0V,Vpp=2.61t05.5V, Ty = —40 to +105°C, Not tested at low temperature before shipment.)

Parameter Symbol Pin Name Conditions Min Typ Max Unit Remarks
SCL Clock Frequency fscL SCL - - 400 kHz
START Condition Hold Time tHD:STA SCL, SDA 0.6 - - us
SCL Clock Low Period tLow SCL 1.3 - - us
SCL Clock High Period tHIGH SCL 0.6 - - us
Repeated START Condition tsu:sTA SCL, SDA 0.6 - - us (Note 11)
Setup Time
Data Hold Time tHD:DAT SCL, SDA 0 - 0.9 us
Data Setup Time tsu:pAT SCL, SDA 100 - - us (Note 11)
SDA, SCL Rise/Fall Time t/ SCL, SDA - - 300 us (Note 11)
STOP Condition Setup Time tsu:sTo SCL, SDA 0.6 - - us
STOP-to-START Bus Release Time tBUF SCL, SDA 1.3 - - us (Note 11)
11. Design-guaranteed values (not tested before shipment).
Table 5. SPI BUS TIMING CHARACTERISTICS
(Vss =0V, Vpp =2.61t05.5V, Tp = -40 to +105°C, Not tested at low temperature before shipment.)
Parameter Symbol Pin Name Conditions Min Typ Max Unit Remarks
SCK Clock Frequency fsck SCK - - 5 MHz
SCK Clock Low Time tLow SCK 90 - - ns (Note 12)
SCK Clock High Time tHIGH SCK 90 - - ns (Note 12)
Input Signal Rise/Fall Time t /4 nCS, SCK, SlI - - 300 ns (Note 12)
nCS Setup Time tsu:ncs nCs, SCK 920 - - ns (Note 12)
SCK Clock Setup Time tsu:sck nCs, SCK 20 - - ns (Note 12)
Data Setup Time tsu:si SCK, SlI 20 - - ns (Note 12)
Data Hold Time tHp:sI SCK, SlI 30 - - ns (Note 12)
nCS Hold Time tHD:NCS nCS, SCK 90 - - ns (Note 12)
SCK Clock Hold Time tHD:sCcK nCS, SCK 90 - - ns (Note 12)
nCS Standby Pulse Width tcpH nCs 90 - - ns (Note 12)
Output High Impedance Time tcHz nCs, SO - - 80 ns (Note 12)
from nCS
Output Data Determination Time ty SCK, SO - - 80 ns (Note 12)
Output Data Hold Time tHD:so SCK, SO 0 - - ns (Note 12)
Output Low Impedance Time toLz SCK, SO 0 - - ns (Note 12)

from SCK Clock

12. Design-guaranteed values (not tested before shipment).
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Slave Slave Slave Slave
Figure 3.
o SHURS (T A2 325 1 P 2t k5 KR4
| START | Slave Address | Write:Ll ACK | Register Address (N) | ACK |
Slave Slave
| RESTARTl Slave Address | Read:Hl ACK | Data read from Register Address (N) | ACK | Data read from Register Address (N+1)| ACK | Data read from Register Address (N+2)| NACKl STOP |
Slave Master Master Master
Figure 4.
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Table 6.
SA Pin Input 7-bit Slave Address Binary Notation 8-bit Slave Address
Low 0x16 00101100b (Write) 0x2C
00101101b (Read) 0x2D
High 0x17 00101110b (Write) 0x2E
00101111b (Read) 0x2F
SPI#EHEH(SPIHER 0 /#3 3)
tcPH
nCs
D
tSU;SCK [tsuncs, tHIGH | tLow tr f  HDNCS| tHD;sCK
1
\ e | I X
I I
 1su;si | tHD;sI
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SO _ 2 VALID
Hi-Z
ty
Figure 5.
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Write=L
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SO Hi-Z .
Figure 6.
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Data read from Register Address(N)

Figure 7.
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Table 7. PIN ASSIGNMENT
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[ 15 Poutd
| 16 Pouts
| 17 Pout6

JOOOO0D

| 18 Pout7

] 19 Cref

d 20 ERROR

LU d 21 cdwv

HARARARREARARN

cnd 7 B
Vss 6 D |
Vop 5 P
cn3 4 P |
cin2 3 P |
cinl 2 p_|
cno 1 P _J

Figure 9. Pin Assignment

22

23

24

25

26

27

28

INTOUT

GAIN

SCL/SCK

SDA/SI

SA/SO

nCS

nRST

Pin No. Pin Name Pin No. Pin Name
1 Cin0 15 Pout4
2 Cinl 16 Pout5
3 Cin2 17 Pout6
4 Cin3 18 Pout7
5 Vpp 19 Cref
6 Vss 20 ERROR
7 Cind 21 Cdrv
8 Cin5 22 INTOUT
9 Ciné 23 GAIN
10 Cin7 24 SCL/SCK
11 Pout0 25 SDA/SI
12 Poutl 26 SA/SO
13 Pout2 27 nCS
14 Pout3 28 nRST
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Table 8. PIN FUNCTION

LC717A00AR

Pin Name I/0 Pin Functions Pin Type
Cin0 110 Capacitance sensor input
Cinl I/10 Capacitance sensor input VpD
Cin2 I/10 Capacitance sensor input AMP
Cin3 110 Capacitance sensor input D\<|
Cind I/10 Capacitance sensor input [ 1 2% |><l
Cin5 I/10 Capacitance sensor input
Ciné I/10 Capacitance sensor input P
Cin7 1’0 Capacitance sensor input Vss \I\f
Cref 110 Reference capacitance input Buffer
Pout0 (0] Cin0 judgment result output
Poutl (0] Cin1 judgment result output
Pout2 (0] Cin2 judgment result output V DD
Pout3 (0] Cin3 judgment result output
Pout4 (0] Cin4 judgment result output
Pout5 (0] Cin5 judgment result output [ | |
Pout6 (0] Cin6 judgment result output \I\‘ Buffer
Pout7 (0] Cin7 judgment result output
ERROR O Error occurrence status output V gs
Cdrv (0] Output for capacitance sensors drive
INTOUT O Interrupt output
SCL/SCK I Clock input (12C) / Clock input (SPI) vV ob
GAIN | Selection pin of the initial value of %
gain of the 2nd-amplifier R
nCsS | Interface selection / Chip select MV II
inverting input (SPI)
nRST | External reset signal inverting input f
Vss
SDA/SI 110 Data input and output (12C) /
Data input (SPI) VDD
% R
5 V-
f =1 <
Vss !
777"

WWww.onsemi.cn
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Table 8. PIN FUNCTION (continued)

Pin Name 1/0 Pin Functions Pin Type
SA/SO I/O Slave address selection (12C) / JAN
Data output (SPI) VDD
A
" |
1 A2 |_Z7_
A
<
\
SS 77 \I\‘ Buffer
Vpp Power supply (2.6 V to 5.5 V) (Note 13)
Vss Ground (Earth) (Notes 13, 14)

13.Inserting a high-valued capacitor and a low-valued capacitor in parallel between Vpp and Vgg is recommended. In this case, the small-valued

capacitor should be at least 0.1 pF, and is mounted near the LSI.

14.When Vgg terminal is not grounded in battery-powered mobile equipment, detection sensitivity may be degraded.
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Table 9. ORDERING INFORMATION

Device Package Shipping’
TBD VCT28 3.5x 3.5 TBD / Tape & Reel
(Pb-Free)

tFor information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.

www.onsemi.cn
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PACKAGE DIMENSIONS

VCT28 3.5x3.5

CASE 601AE
ISSUE A
TOP VIEW SIDE VIEW BOTTOM VIEW
3.5:0.08 (0.125)
OT 0T 0T TOT 0T 0T U §
d00oopy [ s
D (9
(C0.09) 5 s
x4 8 :' E
=[0.15] g 5] <
o 5] 4
5 | 4
) > ) de
LASER !
MARKED i n m ﬂ H m m o
INDEX S 2 11
E— 0.1910.05@ (0.55)
SIDE VIEW w005
8
;
T O I A |2

(0.035)

=[o0s]s]|

SOLDERING FOOTPRINT*
3.20

%_ ) |—| (Unit: mm)
mN\ e

3.20

0.20 !

]

]
N

0.70
1

0.19

0.40
NOTE: The measurements are not to guarantee but for reference only.

*For additional information on our Pb—Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
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I2C Bus is a trademark of Philips Corporation.
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