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4 Pin Configuration and Functions
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£ 4-1. Pin Functions

PIN TYPE(") DESCRIPTION
NO. NAME
1 SCL I I2C clock input
2 SDA 1/0 12C data input/output
CLKIN | Controller Clock input. Tie this pin to GND if internal oscillator is selected
4 ADDR | I2C Address selection pin: when ADDR=L, I12C address = 0x2A, when ADDR=H, |12C address =
0x2B.
5 INTB (0] Configurable Interrupt output pin
6 SD | Shutdown input
7 VDD P Power Supply
8 GND G Ground
9 INOA A Capacitive sensor input 0
10 INOB A Capacitive sensor input 0
11 IN1A A Capacitive sensor input 1
12 IN1B A Capacitive sensor input 1
13 IN2A A Capacitive sensor input 2 (FDC2114 / FDC2214 only)
14 IN2B A Capacitive sensor input 2 (FDC2114 / FDC2214 only)
15 IN3A A Capacitive sensor input 3 (FDC2114 / FDC2214 only)
16 IN3B A Capacitive sensor input 3 (FDC2114 / FDC2214 only)
DAP DAP2) N/A Connect to ground
(1) 1= Input, O = Output, P=Power, G=Ground, A=Analog

(2) There is an internal electrical connection between the exposed Die Attach Pad (DAP) and the GND pin of the device. Although the
DAP can be left floating, connect the DAP to the same potential as the GND pin of the device for best performance. Do not use the
DAP as the primary ground for the device. The device GND pin must always be connected to ground.
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5 Specifications
5.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted)(")

MIN MAX UNIT
VDD Supply voltage 5 \Y
Vi Voltage on any pin -03 VDD + 0.3 \
1A Input current on any INx pin -8 8 mA
ID Input current on any digital pin -5 5 mA
T, Junction temperature -55 150 °C
Tstg Storage temperature - 65 150 °C

M

Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings

only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under
Recommended Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device

reliability.
5.2 ESD Ratings

VALUE UNIT
Human-body model (HBM), per AEC Q100-002(") +2000
V(Esp) Electrostatic discharge - \
Charged-device model (CDM), per AEC Q100-011 +750
(1) AEC Q100-002 indicates that HBM stressing shall be in accordance with the ANSI/ESDA/JEDEC JS-001 specification.
5.3 Recommended Operating Conditions
Unless otherwise specified, all limits ensured for Tp = 25°C, VDD = 3.3V
MIN NOM MAX UNIT
VDD Supply voltage 2.7 3.6 \Y
Ta Operating temperature -40 125 °C
5.4 Thermal Information
FDC2112/ FDC2214 /
FDC2212 FDC2214
THERMAL METRIC(") DNT (WSON) RGH (WQFN) UNIT
12 PINS 16 PINS
Roua Junction-to-ambient thermal resistance 36.7 35.6 °C/W
R0 yc(top) Junction-to-case (top) thermal resistance 36.2 36.2 °C/W
Ry Junction-to-board thermal resistance 14 13.4 °C/W
¥y Junction-to-top characterization parameter 0.4 0.4 °C/W
VB Junction-to-board characterization parameter 14.2 13.4 °C/W
R0 yc(bot) Junction-to-case (bottom) thermal resistance 3.5 3.5 °C/W

M

note.

For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
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5.5 Electrical Characteristics

Unless otherwise specified, all limits ensured for T = 25°C, VDD = 3.3V(")

PARAMETER TEST CONDITIONS() MIN®) TYP®) MAX®)|  UNIT
POWER
Vop Supply voltage Ta= -40°Cto 125°C 27 36 v
Iop Supply current (not including | CLKIN = 10MHz(®)
sensor current)
IopsL Sleep mode supply current(®) 35 60 pA
Isp Shutdovgn mode supply 0.2 1 uA
current(®)
CAPACITIVE SENSOR
CSENSORMAX Maximum sensor capacitance | 1-mH inductor, 10kHz oscillation 250 nF
Cin Sensqr pin parasitic 4 oF
capacitance
Ngits Number of bits FDC2112, FDC2114 12 bits
RCOUNT = 0x0400
FDC2212, FDC2214 .
RCOUNT = OxFFFF 28| bits
fcs Maximum channel sample rate |FDC2112, FDC2114
single active channel continuous 13.3| kSPS
conversion, SCL = 400kHz
FDC2212, FDC2214
single active channel continuous 4.08| kSPS
conversion, SCL= 400kHz
EXCITATION
fsEnSOR Sensor excitation frequency Ta= -40°Cto 125°C 0.01 10 MHz
VSENSORMIN Minimum sensor oscillation 12 v
amplitude (pk)(”) :
VSENSORMAX Maximum sensor oscillation
. 1.8 \Y
amplitude (pk)
ISENSORMAX Sensor maximum current drive | HIGH_CURRENT_DRYV = b0
DRIVE_CURRENT_CHO = 1.5 mA
0xF800
HIGH_CURRENT_DRYV = b1
DRIVE_CURRENT_CHO = 6 mA
0xF800
Channel 0 only
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Unless otherwise specified, all limits ensured for T = 25°C, VDD = 3.3V(")

PARAMETER TEST CONDITIONS®? MIN®) TYP® MAX(3)‘ UNIT
CONTROLLER CLOCK
foLkin External controller clock input | T, = -40°C to 125°C

frequency (CLKIN) 2 40| MHz
CLKINpyty min  External controller clock

minimum acceptable duty 40%

cycle (CLKIN)
CLKINpyty max  External controller clock

maximum acceptable duty 60%

cycle (CLKIN)
VCLKIN_LO CLKIN low voltage threshold 0.3Vpp \%
VCLKIN_HI CLKIN hlgh voltage threshold 0.7 x VDD \Y
fINTCLK Internal controller clock 35 43.4 55 MHz

frequency range

Tetint_u Internal controller clock

temperature coefficient mean -13 ppm/°C

(1)

@)
@)
(4)

®)
(6)

@)

Electrical Characteristics values apply only for factory testing conditions at the temperature indicated. Factory testing conditions result
in very limited self-heating of the device such that T; = Ta. No guarantee of parametric performance is indicated in the electrical tables
under conditions of internal self-heating where T, > Ta. Absolute Maximum Ratings indicate junction temperature limits beyond which
the device can be permanently degraded, either mechanically or electrically.

Register values are represented as either binary (b is the prefix to the digits), or hexadecimal (Ox is the prefix to the digits). Decimal
values have no prefix.

Limits are specified by testing, design, or statistical analysis at 25°C. Limits over the operating temperature range are ensured through
correlations using statistical quality control (SQC) method.

Typical values represent the most likely parametric norm as determined at the time of characterization. Actual typical values can vary
over time and also depend on the application and configuration. The typical values are not tested and are not ensured on shipped
production material.

I2C read/write communication and pullup resistors current through SCL, SDA not included.

Sensor capacitor: 1 layer, 20.9 x 13.9mm, Bourns CMH322522-180KL sensor inductor with L=18uH and 33pF 1% COG/NPO Target:
Grounded aluminum plate (176 x 123mm), Channel = Channel 0 (continuous mode) CLKIN = 40MHz, CHx_FIN_SEL = b10,
CHx_FREF_DIVIDER = b00 0000 0001 CHO_RCOUNT = OxFFFF, SETTLECOUNT_CHO = 0x0100, DRIVE_CURRENT_CHO =
0x7800.

Lower Vsensormin Oscillation amplitudes can be used, but will result in lower SNR.

5.6 Timing Requirements

MIN NOM MAX| UNIT
tsDWAKEUP Wake-up time from SD high-low transition to 12C readback 2 ms
tsLeepwakeup Wake-up time from sleep mode 0.05 ms
two-mimeoutr  Sensor recovery time (after watchdog timeout) 5.2 ms
I2C TIMING CHARACTERISTICS
fscL Clock frequency 10 400 kHz
tLow Clock low time 1.3 us
tHiGH Clock high time 0.6 us
tHp:sTA Hold ti.me (repeated) START condition: after this period, the first clock 06 us

pulse is generated
tsu.sTA Setup time for a repeated START condition 0.6 us
tHp:DAT Data hold time 0 us
tsu:.pAT Data setup time 100 ns
tsu:sto Setup time for STOP condition 0.6 us
tsuF Bus free time between a STOP and START condition 1.3 us
tvp:DAT Data valid time 0.9 us
tvp.ack Data valid acknowledge time 0.9 us
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MIN NOM MAX UNIT
tsp Pulse width of spikes that must be suppressed by the input filter() 50 ns
Copyright © 2024 Texas Instruments Incorporated TR 15 7
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5.7 Switching Characteristics - I2C

Unless otherwise specified, all limits ensured for Tp = 25°C, VDD = 3.3V

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX UNIT
VOLTAGE LEVELS
Vi Input high voltage 0.7 x Vpp \Y
Vi Input low voltage 0.3 x Vpp Vv
VoL Output low voltage (3mA sink 04 Vv
current) '
HYS Hysteresis 0.1 x Vpp Vv

(1) This parameter is specified by design and/or characterization and is not tested in production.

tsu;sTO |

3 tHD;STAJ \:J_ 3 1
| tHD;DAT |

START REPEATED STOP START
START

& 5-1. I2C Timing
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5.8 Typical Characteristics

Common test conditions (unless specified otherwise): Sensor capacitor: 1 layer, 20.9mm x 13.9mm, Bourns
CMH322522-180KL sensor inductor with L = 18uH and 33pF 1% COG/NPO Target: Grounded aluminum plate (176mm x
123mm), Channel = Channel 0 (continuous mode) CLKIN = 40MHz, CHx_FIN_SEL = b01, CHx_FREF_DIVIDER = b00 0000
0001 CHO_RCOUNT = OxFFFF, SETTLECOUNT_CHO = 0x0100, DRIVE_CURRENT_CHO = 0x7800.

3.25 3.25
— VDD =27V
3.225 — VDD =3V
VDD =3.3V
g 3.2 — VDD =36V &g 3.2
— ~1 ~— /
= 3.175 — = |
/ /
S —— ] i 2 e I s e —
(&) . [ [ — L o S8 — [ —
3.125 T //// —
(&) | — O T ———
8 — | L o // ‘//
2 31 — 2 = — -40°C — 50°C
— -20°C — 85°C
3.075 0°C —— 100°C
— 25°C —— 125°C
3.05 3.05
40 20 0 20 40 60 80 100 120 27 28 29 3 31 32 33 34 35 36
Temperature (°C) VDD (V)
Includes 1.57mA sensor current Includes 1.57mA sensor current
-40°C to +125°C
& 5-2. Active Mode Ipp vs Temperature & 5-3. Active Mode Ipp Vs Vpp
60 65
— VDD =27V — -40°C 0°C —— 50°C — 100°C
55| — vDD=3V 60 — -20°C — 25°C — 85°C — 125°C
VDD =33V
— VDD =36V 55
g g
= = 50
s i g
O / o 40
o o
%] 35 ]
=4 35
e
30 30
25 25
-40 -20 0 20 40 60 80 100 120 27 28 29 3 3.1 32 33 34 35 36
Temperature (°C) VDD (V)
-40°C to +125°C
5-4. Sleep Mode Ipp vs Temperature &l 5-5. Sleep Mode Ipp vs Vpp
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5.8 Typical Characteristics (continued)

Common test conditions (unless specified otherwise): Sensor capacitor: 1 layer, 20.9mm x 13.9mm, Bourns
CMH322522-180KL sensor inductor with L = 18uH and 33pF 1% COG/NPO Target: Grounded aluminum plate (176mm x

123mm), Channel = Channel 0 (continuous mode) CLKIN = 40MHz, CHx_FIN_SEL = b01, CHx_FREF_DIVIDER = b00 0000

0001 CHO_RCOUNT = 0xFFFF, SETTLECOUNT_CHO = 0x0100, DRIVE_CURRENT_CHO = 0x7800.

1.4 1.6
— VDD =27V — -40°C 0°C —— 50°C — 100°C
12— VDD =3V 1.4 — -20°C — 25°C — 85°C — 125°C
’ VDD =3.3V
= — VDD=36V / —~ 12 —
e I
< € 1
§ 0.8 L] g
o O 0.8
S 06 1S
38 g o0s
=) y, >
& 04 B 04
0.2 0.2
0 0 \
-40 -20 0 20 40 60 80 100 120 27 28 29 3 31 32 33 34 35 36
Temperature (°C) VDD (V)
-40°C to +125°C
& 5-6. Shutdown Mode Ipp vs Temperature & 5-7. Shutdown Mode Ipp vs Vpp
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N 43.38 \ N
b3 N S 4338
= 4337 AN =
© \ T 43.37
T 43.36 N 3
o] \ & 4336
© 43.35 ©
£ S 4335
2 2
£ 4334 £ 4334
43.33 - 43.33
43.32 43.32
-40 -20 0 20 40 60 80 100 120 27 28 29 3 31 32 33 34 35 36
Temperature (°C) VDD (V)
-40°C to +125°C Data based on 1 unit
& 5-8. Internal Oscillator Frequency vs Temperature A 5-9. Internal Oscillator Frequency vs Vpp
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6 Detailed Description
6.1 Overview

The FDC2112, FDC2114, FDC2212, and FDC2214 are high-resolution, multichannel capacitance-to-digital
converters for implementing capacitive sensing solutions. In contrast to traditional switched-capacitance
architectures, the FDC2112, FDC2114, FDC2212, and FDC2214 employ an L-C resonator, also known as L-C
tank, as a sensor. The narrow-band architecture allows unprecedented EMI immunity and greatly reduced noise
floor when compared to other capacitive sensing solutions.

Using this approach, a change in capacitance of the L-C tank can be observed as a shift in the resonant
frequency. Using this principle, the FDC is a capacitance-to-digital converter (FDC) that measures the oscillation
frequency of an LC resonator. The device outputs a digital value that is proportional to frequency. This frequency
measurement can be converted to an equivalent capacitance

6.2 Functional Block Diagrams

T 33V
FDC2112/ FDC2212 VDD
L
40 MH CLKIN VoD
‘ 0.1 uF |1 uF
Int. Osc. @7 GND L
INOA o
Resonant SD =
L=—c INOB | circuit driver [ | INTBI GPIO
[ GPIO MCuU
Cap 33V
L Sensor 0 Core GND
INTA ADDR
Resonant | | e SDA 1’C
L c L IN1B | circuit driver SCL I I peripheral
Cap T
- Sensor 1

Copyright © 2016, Texas Instruments Incorporated

& 6-1. Block Diagram for the FDC2112 and FDC2212

T 33V
FDC2114 / FDC2214 VDD
40 MH CLKIN VDD
‘ 0.1 uF |1 uF
Int. Osc. @7 GND L
_— INOA P
Resonant SD =
L==C INOB | circuit driver [ | ‘ INTBI GPIO MeU
I GPIO
Gap . 33V
Sensor 0 Core GND
pp— Y
) ‘ 1
IN3A ADDR
Resonant | | 2c SDA 12
L=¢ LIN3B | circuit driver SCL I I peripheral
Cap T T
- Sensor 3

Copyright © 2016, Texas Instruments Incorporated

& 6-2. Block Diagram for the FDC2114 and FDC2214

The FDC is composed of front-end resonant circuit drivers, followed by a multiplexer that sequences through the
active channels, connecting them to the core that measures and digitizes the sensor frequency (fsensor)- The
core uses a reference frequency (frer) to measure the sensor frequency. frer is derived from either an internal
reference clock (oscillator), or an externally supplied clock. The digitized output for each channel is proportional
to the ratio of fsensor/frer- The 12C interface is used to support device configuration and to transmit the digitized
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frequency values to a host processor. The FDC can be placed in shutdown mode, saving current, using the SD
pin. The INTB pin may be configured to notify the host of changes in system status.

6.3 Feature Description
6.3.1 Clocking Architecture

6-3 shows the clock dividers and multiplexers of the FDC.

Cap II}—E-T-WT_q INoA _ f
Sensor 0 =m INo \

fsensoro INOB
CHO_FIN_SEL (0x14)
Cap | A INTA
+m fing
Sensor 1 ¢
SENSOR1 IN1B
CH1_FIN_SEL (0x15) — fin —
IN2A™
1) +m IN2
Sensor 2 . &
SENSOR2 INZB(”
CH2_FIN_SEL (0x16)"

(1)
Cap '”_w IN3A ;m C /
Sensor 3" : e

fsensors'” IN3B" CONFIG (0x1A)
CH3_FIN_SEL (0x17)™" MUX_CONFIG
(0x1B) Core
+n fRero \
CHO_FREF_DIVIDER (0x14)
REF_CLK_SRC
(0x1A) on faget
foLkin CLKIN
,
foL« — CH1_FREF_DIVIDER (0x15) — free —
@ fint o
+n —— fRer2 ' —
Int. Osc. A 4
CH2_FREF_DIVIDER (0x16)"

an bt _/ Data Output

CONFIG (0x1A)
CH3_FREF_DIVIDER (0x17)"  MUX_CONFIG

(0x1B)

Copyright © 2016, Texas Instruments Incorporated
A. FDC2114 / FDC2214 only

& 6-3. Clocking Diagram

In ¥ 6-3, the key clocks are fiy, frer, and fo k. foLk is selected from either the internal clock source or external
clock source (CLKIN). The frequency measurement reference clock, frer, is derived from the fo k source. TI
recommends that precision applications use an external controller clock that offers the stability and accuracy
requirements needed for the application. The internal oscillator may be used in applications that require low cost
and do not require high precision. The fiyy clock is derived from sensor frequency for a channel x, fsensorx- TREFx
and fj, must meet the requirements listed in 3% 6-1, depending on whether fc k (controller clock) is the internal
or external clock.
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# 6-1. Clock Configuration Requirements

SET
VALID fi VALID f SET CHx_FIN_SEL SET
(1) REFx INx - -
BBl CLKIN SOURCE | ¢ ,\NGE (MHz) RANGE to @ CHx SETTLECO | Chx_RCOUNT to
Multi-channel Internal frReFx < 55 Differential sensor
configuration:
External fRerx < 40 b01: 0.01MHz to
Single-channel Either external or frerx < 35 8.75MHz (divide by 1)
internal b10: 5SMHz to 10MHz
<frerx /4 | divide by 2) >3 >8
Single-ended sensor
configuration
b10: 0.01MHz to
10MHz (divide by 2)
(1) Channels 2 and 3 are only available for FDC2114 and FDC2214.
(2) Refer to Sensor Configuration for information on differential and single-ended sensor configurations.
%% 6-2 shows the clock configuration registers for all channels.
# 6-2. Clock Configuration Registers
CHANNEL(") CLOCK REGISTER FIELD [ BIT(S) ] VALUE
fok = Controller |CONFIG, addr REF_CLK_SRC [9] b0 = internal oscillator is used as the
Al Clock Source  |Ox1A controller clock
b1 = external clock source is used as the
controller clock
0 frero CLOCK_DIVIDERS | CHO_FREF_DIVIDER [9:0] frero = fouk / CHO_FREF_DIVIDER
_CHO, addr 0x14
1 freF1 CLOCK_DIVIDERS | CH1_FREF_DIVIDER [9:0] frRept = fouk / CH1_FREF_DIVIDER
_CH1, addr 0x15
2 frer2 CLOCK_DIVIDERS |CH2_FREF_DIVIDER [9:0] frerz = fouk / CH2_FREF_DIVIDER
_CH2, addr 0x16
3 frers CLOCK_DIVIDERS |CH3_FREF_DIVIDER [9:0] frers = fouk / CH3_FREF_DIVIDER
_CHS3, addr 0x17
0 fino CLOCK_DIVIDERS | CHO_FIN_SEL [13:12] fino = fsensoro / CHO_FIN_SEL
_CHO, addr 0x14
1 fing CLOCK_DIVIDERS |CH1_FIN_SEL [13:12] fint = fsensor1 / CH1_FIN_SEL
_CHA1, addr 0x15
2 finz CLOCK_DIVIDERS |CH2_FIN_SEL [13:12] finz = fsensorz2 / CH2_FIN_SEL
_CH2, addr 0x16
3 fing CLOCK_DIVIDERS |CH3_FIN_SEL [13:12] fina = fsensors / CH3_FIN_SEL
_CH3, addr 0x17

(1) Channels 2 and 3 are only available for FDC2114 and FDC2214
6.3.2 Multi-Channel and Single-Channel Operation

The multi-channel package of the FDC enables the user to save board space and support flexible system
design. For example, temperature drift can often cause a shift in component values, resulting in a shift in
resonant frequency of the sensor. Using a second sensor as a reference provides the capability to cancel out a
temperature shift. When operated in multi-channel mode, the FDC sequentially samples the active channels. In
single-channel mode, the FDC samples a single channel, which is selectable. & 6-3 shows the registers and
values that are used to configure either multi-channel or single-channel modes.
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# 6-3. Single- and Multi-Channel Configuration Registers

MODE REGISTER FIELD [ BIT(S) ] VALUE
00=chan0
01 =chan1
CONFIG, addr 0x1A ACTIVE_CHAN [15:14]
. 10 =chan 2
Single channel
11 =chan 3

0 = continuous conversion on a

MUX_CONFIG addr 0x1B single channel (default)

AUTOSCAN_EN [15]

1 = continuous conversion on
multiple channels

00 =Ch0, Ch 1
01=Ch0,Ch1,Ch2
10 = Ch0, CH1, Ch2, Ch3

MUX_CONFIG addr 0x1B AUTOSCAN_EN [15]

Multi-channel

MUX_CONFIG addr 0x1B RR_SEQUENCE [14:13]

The digitized sensor measurement for each channel (DATAX) represents the ratio of the sensor frequency to the
reference frequency.

The data output (DATAX) of the FDC2112 and FDC2114 is expressed as the 12 MSBs of a 16-bit result:

12
DATA, = fSENJ?ORx w2 "
REFx

The data output (DATAX) of the FDC2212 and FDC2214 is expressed as:

28
DATA, - fsensorx *2
frerx 2)

7 6-4 lists the registers that contain the fixed point sample values for each channel.

# 6-4. Sample Data Registers

FIELD NAME [ BITS(S) ] AND FIELD NAME [ BITS(S) ] AND VALUE
(2) (1)
B e VALUE (FDC2112, FDC2114) (FDC2212, FDC2214) (3) 4)
DATA_CHO, addr 0x00 DATAO [11:0]: DATAOQ [27:16]:
12 bits of the 16 bit conversion result. | 12 MSBs of the 28 bit conversion result
0x000 = under range
0 Oxfff = over range
DATA_LSB_CHO, addr 0x01 Not applicable DATAO [15:0]:
16 LSBs of the 28 bit conversion result
DATA_CH1, addr 0x02 DATA1 [11:0]: DATA1 [27:16]:
12 bits of the 16 bit conversion result. | 12 MSBs of the 28 bit conversion result
0x000 = under range
1 Oxfff = over range
DATA_LSB_CH1, addr 0x03 Not applicable DATA1 [15:0]:
16 LSBs of the 28 bit conversion result
DATA_CH2, addr 0x04 DATA2 [11:0]: DATA2 [27:16]:
12 bits of the 16 bit conversion result. | 12 MSBs of the 28 bit conversion result
0x000 = under range
2 0xfff = over range
DATA_LSB_CH2, addr 0x05 Not applicable DATA2 [15:0]:
16 LSBs of the 28 bit conversion result
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# 6-4. Sample Data Registers ( 4% )

FIELD NAME [ BITS(S) ] AND

FIELD NAME [ BITS(S) ] AND VALUE

(2) (1)
R RSN VALUE (FDC2112, FDC2114) (FDC2212, FDC2214) ® @)
DATA_CH3, addr 0x06 DATA3 [11:0]: DATA3 [27:16]:
12 bits of the 16 bit conversion result. | 12 MSBs of the 28 bit conversion result
3 0x000 = under range

Oxfff = over range

DATA_LSB_CH3, addr 0x07 Not applicable DATA3 [15:0]:

16 LSBs of the 28 bit conversion result

(1) The DATA_CHx.DATAX register must always be read first, followed by the DATA_LSB_ CHx.DATAX register of the same channel to
ensure data coherency.

(2) Channels 2 and 3 are only available for FDC2114 and FDC2214.

(3) A DATA value of 0x0000000 = under range for FDC2212/FDC2214.

(4) A DATA value of OXFFFFFFF = over range for FDC2212/FDC2214.

When the FDC sequences through the channels in multi-channel mode, the dwell time interval for each channel
is the sum of three parts:

1. sensor activation time

2. conversion time

3. channel switch delay

The sensor activation time is the amount of settling time required for the sensor oscillation to stabilize, as shown
in & 6-4. The settling wait time is programmable, and Tl recommends setting the wait time to a value that is long
enough to allow stable oscillation. The settling wait time for channel x is given by:

tsx = (CHX_SETTLECOUNT*16)/frerx (3)
%% 6-5 illustrates the registers and values for configuring the settling time for each channel.
Channel 0 Channel 0 Channel Channel 1 Channel 1 Channel Channel 0
Sensor Conversion switch delay Sensor Conversion switch delay Sensor
| Activation | | | Activation | I Activation |
I . I (. I
Channel 0 I I I I
I I I I
I I . I (. I
I I . I (. I
I I I I I
Channel 1 I I I |
I I I I I I
I I I I (. I
I I I I (I I
K 6-4. Multi-Channel Mode Sequencing
I I I I .
I I
Active Channel I | ! |
Sensor Signal | I I I [
I I I Vi I VI IV
| Sensor | Conversion | | Conversion | | Conversion | |
Activation . . .
Amplitude Amplitude Amplitude
Correction Correction Correction

K 6-5. Single-Channel Mode Sequencing

Copyright © 2024 Texas Instruments Incorporated
Product Folder Links: FDC2112-Q1 FDC2114-Q1 FDC2212-Q1 FDC2214-Q1

RRXXFRE 15

English Data Sheet: SNOSCZ9


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/fdc2112-q1?qgpn=fdc2112-q1
https://www.ti.com.cn/product/cn/fdc2114-q1?qgpn=fdc2114-q1
https://www.ti.com.cn/product/cn/fdc2212-q1?qgpn=fdc2212-q1
https://www.ti.com.cn/product/cn/fdc2214-q1?qgpn=fdc2214-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSF09
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSF09A&partnum=FDC2112-Q1
https://www.ti.com.cn/product/cn/fdc2112-q1?qgpn=fdc2112-q1
https://www.ti.com.cn/product/cn/fdc2114-q1?qgpn=fdc2114-q1
https://www.ti.com.cn/product/cn/fdc2212-q1?qgpn=fdc2212-q1
https://www.ti.com.cn/product/cn/fdc2214-q1?qgpn=fdc2214-q1
https://www.ti.com/lit/pdf/SNOSCZ9

13 TEXAS
INSTRUMENTS

FDC2112-Q1, FDC2114-Q1, FDC2212-Q1, FDC2214-Q1
www.ti.com.cn

ZHCSF09A - MAY 2016 - REVISED OCTOBER 2024

# 6-5. Settling Time Register Configuration
REGISTER FIELD CONVERSION TIME®

CHANNEL(™

0

SETTLECOUNT_CHO, addr 0x10

CHO_SETTLECOUNT [15:0]

(CHO_SETTLECOUNT*16)/frgro

SETTLECOUNT_CH1, addr 0x11

CH1_SETTLECOUNT [15:0]

(CH1_SETTLECOUNT*16)/frer+

CH2_SETTLECOUNT [15:0]

)
(CH2_SETTLECOUNT*16)/frer2
)

1
2 SETTLECOUNT_CH2, addr 0x12
3 (CH3_SETTLECOUNT*16)/fagrs

SETTLECOUNT_CHS3, addr 0x13 CH3_SETTLECOUNT [15:0]

(1)  Channels 2 and 3 are available only in the FDC2114 and FDC2214.
(2) frerx is the reference frequency configured for the channel.

The SETTLECOUNT for any channel x must satisfy:
*  CHx_SETTLECOUNT > Vi x frgpx X C x 12/ (32 x IDRIVEy) (4)

* - where
- Vpk = Peak oscillation amplitude at the programmed IDRIVE setting
- frerx = Reference frequency for Channel x
- C = sensor capacitance including parasitic PCB capacitance
- IDRIVEy = setting programmed into the IDRIVE register in amps

* Round the result to the next highest integer (for example, if 7723 4 recommends a minimum value of 6.08,
program the register to 7 or higher).

* The conversion time represents the number of reference clock cycles used to measure the sensor frequency
and is set by the CHx_RCOUNT register for the channel. The conversion time for any channel x is:

*  tcx = (CHXx_RCOUNT x 16 + 4) /frerx ©)

* The reference count value must be chosen to support the required number of effective bits (ENOB). For
example, if an ENOB of 13 bits is required, then a minimum conversion time of 213 = 8192 clock cycles is
required. 8192 clock cycles correspond to a CHx_RCOUNT value of 0x0200.

% 6-6. Conversion Time Configuration Registers, Channels 0 - 3 ()
CHANNEL REGISTER FIELD [ BIT(S) ] CONVERSION TIME

0 RCOUNT_CHO, addr 0x08 CHO_RCOUNT [15:0] (CHO_RCOUNT x 16)/frero
1 RCOUNT_CH1, addr 0x09 CH1_RCOUNT [15:0] (CH1_RCOUNT x 16)/fre+
2 RCOUNT_CH2, addr 0x0A CH2_RCOUNT [15:0] (CH2_RCOUNT x 16)/frers
3 RCOUNT_CH3, addr 0x0B CH3_RCOUNT [15:0] (CH3_RCOUNT x 16)/frers

(1)  Channels 2 and 3 are available only for FDC2114 and FDC2214.

The typical channel switch delay time between the end of conversion and the beginning of sensor activation of
the subsequent channel is:

Channel Switch Delay = 692ns + 5 / f,¢f (6)

The deterministic conversion time of the FDC allows data polling at a fixed interval. For example, if the
programmed SETTLECOUNT is 128 Frgr cycles (SETTLECOUNT = 0x0008) and RCOUNT is 512 Frgr cycles
(RCOUNT=0x0020), then one conversion takes 3.2ms (sensor-activation time) + 12.8ms (conversion time) +
0.8us (channel-switch delay) = 16.0ms per channel. If the FDC is configured for dual-channel operation by
setting AUTOSCAN_EN = 1 and RR_SEQUENCE = 00, then one full set of conversion results is available from
the data registers every 32ms.

A data ready flag (DRDY) is also available for interrupt driven system designs (see the STATUS register
description in Register Maps.
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6.3.3 Current Drive Control Registers

The registers listed in 3 6-7 are used to control the sensor drive current. Follow the recommendations listed in
the last column of the table.

% 6-7. Current Drive Control Registers

CHANNEL(")

REGISTER

FIELD [ BIT(S) ]

VALUE

All

CONFIG, addr 0x1A

SENSOR_ACTIVATE_SEL [11]

Sets current drive for sensor activation.
Recommended value is b0 (full current
mode).

CONFIG, addr Ox1A

HIGH_CURRENT_DRYV [6]

b0 = normal current drive (1.5mA)

b1 = Increased current drive (> 1.5mA) for
Ch 0 in single channel mode only. Cannot
be used in multi-channel mode.

DRIVE_CURRENT_CHO, addr
Ox1E

CHO_IDRIVE [15:11]

Drive current used during the settling and
conversion time for Ch. 0. Set such that
1.2V < sensor oscillation amplitude (pk)
< 1.8V

DRIVE_CURRENT_CH1, addr
Ox1F

CH1_IDRIVE [15:11]

Drive current used during the settling and
conversion time for Ch. 1. Set such that
1.2V < sensor oscillation amplitude (pk)
< 1.8V

DRIVE_CURRENT_CH2, addr
0x20

CH2_IDRIVE [15:11]

Drive current used during the settling and
conversion time for Ch. 2. Set such that
1.2V < sensor oscillation amplitude (pk)
< 1.8V

DRIVE_CURRENT_CH3, addr
0x21

CH3_IDRIVE [15:11]

Drive current used during the settling and
conversion time for Ch. 3 . Set such that

1.2V < sensor oscillation amplitude (pk)

< 1.8V

(1) Channels 2 and 3 are available for FDC2114 and FDC2214 only.

Program the CHx_IDRIVE field such that the sensor oscillates at an amplitude between 1.2Vpk (VsensormiN)
and 1.8Vpk (Vsensormax)- An IDRIVE value of 00000 corresponds to 16uA, and IDRIVE = b11111 corresponds

to 1563pA.

A high sensor current drive mode can be enabled to drive sensor coils with > 1.5mA on channel 0, only in single
channel mode. This feature can be used when the sensor minimum recommended oscillation amplitude of 1.2V
cannot be achieved with the highest IDRIVE setting. Set the HIGH_CURRENT_DRYV register bit to b1 to enable

this mode.

6.3.4 Device Status Registers

The registers listed in 3% 6-8 may be used to read device status.

% 6-8. Status Registers

CHANNEL(" REGISTER FIELDS [ BIT(S) ] VALUES
) . Refer to Register Maps for a
All STATUS, addr 0x18 12 fle!ds are available that . description of the individual status
contain various status bits [ 15:0 ] bits
12 fields are available that are Refer to Register Maps for a
All STATUS_CONFIG, addr 0x19 used to configure status reporting | description of the individual error
[15:0] configuration bits.

(1) Channels 2 and 3 are available for FDC2114 and FDC2114 only.

See the STATUS and STATUS_CONFIG register description in Register Maps. These registers can be
configured to trigger an interrupt on the INTB pin for certain events. The following conditions must be met:
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1. The error or status register must be unmasked by enabling the appropriate register bit in the
STATUS_CONFIG register
2. The INTB function must be enabled by setting CONFIG.INTB_DIS to 0

When a bit field in the STATUS register is set, the entire STATUS register content is held until read or until the
DATA_CHx register is read. Reading also deasserts INTB.

Interrupts are cleared by one of the following events:

Entering sleep mode

Power-on reset (POR)

Device enters shutdown mode (SD is asserted)

S/W reset

I2C read of the STATUS register: Reading the STATUS register clears any error status bit set in STATUS
along with the ERR_CHAN field and deassert INTB

Setting register CONFIG.INTB_DIS to b1 disables the INTB function and holds the INTB pin high.
6.3.5 Input Deglitch Filter

oo~

The input deglitch filter suppresses EMI and ringing above the sensor frequency. The input deglitch filter does
not impact the conversion result as long as its bandwidth is configured to be above the maximum sensor
frequency. The input deglitch filter can be configured in MUX_CONFIG.DEGLITCH register field as shown in 5%
6-9. For optimal performance, Tl recommends selection of the lowest setting that exceeds the sensor oscillation
frequency. For example, if the maximum sensor frequency is 2MHz, choose MUX_CONFIG.DEGLITCH = b100
(3.3MHz).

% 6-9. Input Deglitch Filter Register

CHANNEL(" MUX_CONFIG.DEGLITCH (addr 0x1B) REGISTER VALUE DEGLITCH FREQUENCY
ALL 001 1MHz
ALL 100 3.3MHz
ALL 101 10MHz
ALL 011 33MHz

(1) Channels 2 and 3 are available for FDC2114 / FDC2214 only.
6.4 Device Functional Modes
6.4.1 Start-Up Mode

When the FDC powers up, the FDC enters sleep mode and waits for configuration. When the device is
configured, exit sleep mode by setting CONFIG.SLEEP_MODE_EN to b0.

Tl recommends configuring the FDC while in sleep mode. If a setting on the FDC needs to be changed, return
the device to sleep mode, change the appropriate register, and then exit sleep mode.

6.4.2 Normal (Conversion) Mode

When operating in the normal (conversion) mode, the FDC is periodically sampling the frequency of the
sensor(s) and generating sample outputs for the active channel(s).

6.4.3 Sleep Mode

Sleep mode is entered by setting the CONFIG.SLEEP_MODE_EN register field to 1. While in this mode, the
device configuration is maintained. To exit sleep mode, set the CONFIG.SLEEP_MODE_EN register field to 0.
After setting CONFIG.SLEEP_MODE_EN to b0, sensor activation for the first conversion begins after 16,384 fiyt
clock cycles. While in sleep mode the I2C interface is functional so that register reads and writes can be
performed. While in sleep mode, no conversions are performed. In addition, entering sleep mode clears
conversion results, any error condition, and deassert the INTB pin.

18 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: FDC2112-Q1 FDC2114-Q1 FDC2212-Q1 FDC2214-Q1
English Data Sheet: SNOSCZ9


https://www.ti.com.cn/product/cn/fdc2112-q1?qgpn=fdc2112-q1
https://www.ti.com.cn/product/cn/fdc2114-q1?qgpn=fdc2114-q1
https://www.ti.com.cn/product/cn/fdc2212-q1?qgpn=fdc2212-q1
https://www.ti.com.cn/product/cn/fdc2214-q1?qgpn=fdc2214-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSF09
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSF09A&partnum=FDC2112-Q1
https://www.ti.com.cn/product/cn/fdc2112-q1?qgpn=fdc2112-q1
https://www.ti.com.cn/product/cn/fdc2114-q1?qgpn=fdc2114-q1
https://www.ti.com.cn/product/cn/fdc2212-q1?qgpn=fdc2212-q1
https://www.ti.com.cn/product/cn/fdc2214-q1?qgpn=fdc2214-q1
https://www.ti.com/lit/pdf/SNOSCZ9

13 TEXAS

INSTRUMENTS FDC2112-Q1, FDC2114-Q1, FDC2212-Q1, FDC2214-Q1
www.ti.com.cn ZHCSF09A - MAY 2016 - REVISED OCTOBER 2024
6.4.4 Shutdown Mode

When the SD pin is set to high, the FDC enters shutdown mode. Shutdown mode is the lowest power state. To
exit shutdown mode, set the SD pin to low. Entering shutdown mode returns all registers to their default state.

While in shutdown mode, no conversions are performed. In addition, entering shutdown mode clears any error
condition and deassert the INTB pin. While the device is in shutdown mode, is not possible to read to or write
from the device via the 12C interface.

6.4.4.1 Reset

The FDC can be reset by writing to RESET_DEV.RESET_DEV. Any active conversion stops, and all register
values return to their default value. This register bit always returns Ob when read.

6.5 Programming
The FDC device uses an I2C interface to access control and data registers.
6.5.1 I2C Interface Specifications

The FDC uses an extended start sequence with I2C for register access. The maximum speed of the I12C interface
is 400 kbit/s. This sequence follows the standard 12C 7-bit target address followed by an 8-bit pointer register
byte to set the register address. When the ADDR pin is set low, the FDC I2C address is 0x2A; when the ADDR
pin is set high, the FDC I2C address is 0x2B. The ADDR pin must not change state after the FDC exits
Shutdown Mode.

Start by Ack by Ack by
Controller Target Target
Frame 1 Frame 2
51— Serial Bus Address Byte e Target Register —»i
! from Controller i Address !
1 9 1 9

L R R T R T R R R R R R N R N A R R A A A
SDA eee (D15XD14XD13XD12XD11XD10XDOX D8N\ A D7 X D6 X D5 X D4 X D3 X D2 X D1 X DO)

Ack by Ack by Stop by
Target Target  Controller
Frame 3 Frame 4
i«———— Data MSB from > Data LSB from ————
H Controller H Controller H

Start by Ack by Ack by
Controller Target Target
Frame 1 Frame 2
id— Serial Bus Address Byte > it Target Register —bi

! from Controller Address !

Start by Ack by Ack by Nack by  Stop by
Controller Target Controller Controller Controller
Frame 3 Frame 4 Frame 5
id— Serial Bus Address Byte : Data MSB from ::: Data LSB from —bi
! from Controller i Target H Target H

K 6-7. 12C Read Register Sequence
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6.6 Register Maps
6.6.1 Register List

Fields indicated with Reserved must be written only with indicated values, otherwise improper device operation
may occur. The R/W column indicates the Read-Write status of the corresponding field. A ‘R/W’ entry
indicates read and write capability, a ‘R’ indicates read-only,and a ‘W’ indicates write-only.

& 6-8. Register List

ADDRESS NAME DEFAULT VALUE DESCRIPTION
0x00 DATA_CHO 0x0000 Channel 0 Conversion Result and status (FDC2112 / FDC2114 only)
0x0000 Channel 0 MSB Conversion Result and status (FDC2212 / FDC2214 only)
0x01 DATA_LSB_CHO 0x0000 Channel 0 LSB Conversion Result. Must be read after Register address 0x00
(FDC2212 / FDC2214 only)
0x02 DATA_CH1 0x0000 Channel 1 Conversion Result and status (FDC2112 / FDC2114 only)
0x0000 Channel 1 MSB Conversion Result and status (FDC2212 / FDC2214 only)
0x03 DATA_LSB_CH1 0x0000 Channel 1 LSB Conversion Result. Must be read after Register address 0x02
(FDC2212 / FDC2214 only)
0x04 DATA_CH2 0x0000 Channel 2 Conversion Result and status (FDC2114 only)
0x0000 Channel 2 MSB Conversion Result and status (FDC2214 only)
0x05 DATA_LSB_CH2 0x0000 Channel 2 LSB Conversion Result. Must be read after Register address 0x04
(FDC2214 only)
0x06 DATA_CH3 0x0000 Channel 3 Conversion Result and status (FDC2114 only)
0x0000 Channel 3 MSB Conversion Result and status (FDC2214 only)
0x07 DATA_LSB_CH3 0x0000 Channel 3 LSB Conversion Result. Must be read after Register address 0x06
(FDC2214 only)
0x08 RCOUNT_CHO 0x0080 Reference Count setting for Channel 0
0x09 RCOUNT_CH1 0x0080 Reference Count setting for Channel 1
0x0A RCOUNT_CH2 0x0080 Reference Count setting for Channel 2 (FDC2114 / FDC2214 only)
0x0B RCOUNT_CH3 0x0080 Reference Count setting for Channel 3 (FDC2114 / FDC2214 only)
0x0C OFFSET_CHO 0x0000 Offset value for Channel 0 (FDC2112 / FDC2114 only)
0x0D OFFSET_CH1 0x0000 Offset value for Channel 1 (FDC2112 / FDC2114 only)
0x0E OFFSET_CH2 0x0000 Offset value for Channel 2 (FDC2114 only)
0xOF OFFSET_CH3 0x0000 Offset value for Channel 3 (FDC2114 only)
0x10 SETTLECOUNT_CHO 0x0000 Channel 0 Settling Reference Count
0x11 SETTLECOUNT_CH1 0x0000 Channel 1 Settling Reference Count
0x12 SETTLECOUNT_CH2 0x0000 Channel 2 Settling Reference Count (FDC2114 / FDC2214 only)
0x13 SETTLECOUNT_CH3 0x0000 Channel 3 Settling Reference Count (FDC2114 / FDC2214 only)
0x14 CLOCK_DIVIDERS_CHO 0x0000 Reference divider settings for Channel 0
0x15 CLOCK_DIVIDERS_CH1 0x0000 Reference divider settings for Channel 1
0x16 CLOCK_DIVIDERS_CH2 0x0000 Reference divider settings for Channel 2 (FDC2114 / FDC2214 only)
0x17 CLOCK_DIVIDERS_CH3 0x0000 Reference divider settings for Channel 3 (FDC2114 / FDC2214 only)
0x18 STATUS 0x0000 Device Status Reporting
0x19 STATUS_CONFIG 0x0000 Device Status Reporting Configuration
O0x1A CONFIG 0x2801 Conversion Configuration
0x1B MUX_CONFIG 0x020F Channel Multiplexing Configuration
0x1C RESET_DEV 0x0000 Reset Device
Ox1E DRIVE_CURRENT_CHO 0x0000 Channel 0 sensor current drive configuration
Ox1F DRIVE_CURRENT_CH1 0x0000 Channel 1 sensor current drive configuration
0x20 DRIVE_CURRENT_CH2 0x0000 Channel 2 sensor current drive configuration (FDC2114 / FDC2214 only)
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Kl 6-8. Register List ( )

ADDRESS

NAME

DEFAULT VALUE

DESCRIPTION

0x21

DRIVE_CURRENT_CH3

0x0000

Channel 3 sensor current drive configuration (FDC2114 /| FDC2214 only)

Ox7E MANUFACTURER_ID 0x5449 Manufacturer ID
Ox7F DEVICE_ID 0x3054 Device ID (FDC2112, FDC2114 only)
0x3055 Device ID (FDC2212, FDC2214 only)

6.6.2 Address 0x00, DATA_CHO

& 6-9. Address 0x00, DATA_CHO

15 14 13 12 11 10 9 8
RESERVED CHO_ERR_WD ‘ CHO_ERR_AW DATAO
7 6 5 4 3 2 1 0
DATAO
% 6-10. Address 0x00, DATA_CHO Field Descriptions
Bit Field Type Reset Description
15:14 |RESERVED R 00 Reserved.
13 CHO_ERR_WD R 0 Channel 0 Conversion Watchdog Timeout Error Flag. Cleared
by reading the bit.
12 CHO_ERR_AW R 0 Channel 0 Amplitude Warning. Cleared by reading the bit.
11:0 DATAO (FDC2112 / FDC2114 only) |R 0000 0000 |Channel 0 Conversion Result
DATAOQ[27:16] (FDC2212 / FDC2214 0000
only)

6.6.3 Address 0x01, DATA_LSB_CHO (FDC2212/ FDC2214 only)
&l 6-10. Address 0x01, DATA_LSB_CHO

15 14 13 12 11 10 9 8
DATAO
7 6 5 4 & 2 1 0
DATAO
% 6-11. Address 0x01, DATA_CHO Field Descriptions
Bit Field Type Reset Description
15:0 DATAOQ[15:0] R 0000 0000 |Channel 0 Conversion Result
0000
6.6.4 Address 0x02, DATA_CH1
Kl 6-11. Address 0x02, DATA_CH1
15 14 13 12 11 10 9 8
RESERVED CH1_ERR_WD ‘ CH1_ERR_AW DATA1
7 6 5 4 & 2 1 0
DATA1
% 6-12. Address 0x02, DATA_CH1 Field Descriptions
Bit Field Type Reset Description
15:14 RESERVED R 00 Reserved.
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% 6-12. Address 0x02, DATA_CH1 Field Descriptions ( 4t )

Bit Field Type Reset Description
13 CH1_ERR_WD R 0 Channel 1 Conversion Watchdog Timeout Error Flag. Cleared
by reading the bit.
12 CH1_ERR_AW R 0 Channel 1 Amplitude Warning. Cleared by reading the bit.
11:0 DATA1 (FDC2112 / FDC2114 only) [R 0000 0000 |Channel 1 Conversion Result
DATA1[27:16] (FDC2212 / FDC2214 0000
only)

6.6.5 Address 0x03, DATA_LSB_CH1 (FDC2212 / FDC2214 only)
& 6-12. Address 0x03, DATA_LSB_CH1

15 14 13 12 11 10 8
DATA1
7 6 5 4 3 2 0
DATA1
% 6-13. Address 0x03, DATA_CH1 Field Descriptions
Bit Field Type Reset Description
15:0 DATA1[15:0] R 0000 0000 |Channel 1 Conversion Result
0000
6.6.6 Address 0x04, DATA_CH2 (FDC2114, FDC2214 only)
K] 6-13. Address 0x04, DATA_CH2
15 14 13 12 11 10 8
RESERVED ‘ CH2_ERR_WD ‘ CH2_ERR_AW ‘ DATA2
7 6 5 4 3 2 0
DATA2
& 6-14. Address 0x04, DATA_CH2 Field Descriptions
Bit Field Type Reset Description
15:14 |RESERVED R 00 Reserved.
13 CH2_ERR_WD R 0 Channel 2 Conversion Watchdog Timeout Error Flag. Cleared
by reading the bit.
12 CH2_ERR_AW R 0 Channel 2 Amplitude Warning. Cleared by reading the bit.
11:0 DATA2 (FDC2112 / FDC2114 only) |R 0000 0000 |Channel 2 Conversion Result
DATA2[27:16] (FDC2212 / FDC2214 0000
only)
6.6.7 Address 0x05, DATA_LSB_CH2 (FDC2214 only)
K 6-14. Address 0x05, DATA_LSB_CH2
15 14 13 12 11 10 8
DATA2
7 6 5 4 3 2 0
DATA2
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# 6-15. Address 0x05, DATA_CH2 Field Descriptions

Bit Field Type Reset Description
15:0 DATAZ2[15:0] R 0000 0000 |Channel 2 Conversion Result
0000

6.6.8 Address 0x06, DATA_CH3 (FDC2114, FDC2214 only)
K 6-15. Address 0x06, DATA_CH3

15 14 13 12 11 10 9 8
RESERVED ‘ CH3_ERR_WD ‘ CH3_ERR_AW ‘ DATA3
7 6 5 3 2 1 0
DATA3
% 6-16. Address 0x06, DATA_CH3 Field Descriptions
Bit Field Type Reset Description
15:14 RESERVED R 00 Reserved.
13 CH3_ERR_WD R 0 Channel 3 Conversion Watchdog Timeout Error Flag. Cleared
by reading the bit.
12 CH3_ERR_AW R 0 Channel 3 Amplitude Warning. Cleared by reading the bit.
11:0 DATA3 (FDC2112 / FDC2114 only) [R 0000 0000 |Channel 3 Conversion Result
DATA3[27:16] (FDC2212 / FDC2214 0000
only)

6.6.9 Address 0x07, DATA_LSB_CH3 (FDC2214 only)
& 6-16. Address 0x07, DATA_LSB_CH3

15 14 13 12 11 10 9 8
DATA3
7 6 5 3 2 1 0
DATA3
% 6-17. Address 0x07, DATA_CHS3 Field Descriptions
Bit Field Type Reset Description
15:0 DATA3[15:0] R 0000 0000 |Channel 3 Conversion Result
0000

6.6.10 Address 0x08, RCOUNT_CHO
& 6-17. Address 0x08, RCOUNT_CHO

15 14 13 12 11 10 9 8
CHO_RCOUNT
7 6 5 S 2 1 0
CHO_RCOUNT
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Z# 6-18. Address 0x08, RCOUNT_CHO Field Descriptions

Bit Field Type Reset Description
15:0 CHO_RCOUNT R/W 0000 0000 |Channel 0 Reference Count Conversion Interval Time
1000 0000 |0x0000-0x00FF: Reserved

0x0100-0xFFFF: Conversion Time (tco) = (CHO_RCOUNT*16)/
freFo

6.6.11 Address 0x09, RCOUNT_CH1
& 6-18. Address 0x09, RCOUNT_CH1

15 14 13 12 11 10 9 8
CH1_RCOUNT
7 6 5 4 8 2 1 0
CH1_RCOUNT
3 6-19. Address 0x09, RCOUNT_CH?1 Field Descriptions
Bit Field Type Reset Description
15:0 CH1_RCOUNT R/W 0000 0000 |Channel 1 Reference Count Conversion Interval Time
1000 0000 |0x0000-0x00FF: Reserved
0x0100-0xFFFF: Conversion Time (tc1)= (CH1_RCOUNT*16)/
freF1

6.6.12 Address 0x0A, RCOUNT_CH2 (FDC2114, FDC2214 only)
Kl 6-19. Address 0x0A, RCOUNT_CH2

15 14 13 12 11 10 9 8
CH2_RCOUNT
7 6 5 4 3 2 1 0
CH2_RCOUNT
% 6-20. Address 0x0A, RCOUNT_CH2 Field Descriptions
Bit Field Type Reset Description
15:0 CH2_RCOUNT R/W 0000 0000 Channel 2 Reference Count Conversion Interval Time
1000 0000 |0x0000-0x00FF: Reserved
0x0100-0xFFFF: Conversion Time (tcp)= (CH2_RCOUNT*16)/
fREF2

6.6.13 Address 0x0B, RCOUNT_CH3 (FDC2114, FDC2214 only)

] 6-20. Address 0x0B, RCOUNT_CH3
12 11 10 9 8

CH3_RCOUNT

15 14 13

7 6 5 4 3 2 1 0
CH3_RCOUNT

# 6-21. Address 0x0B, RCOUNT_CHS3 Field Descriptions

Bit Field Type Reset Description
15:0 CH3_RCOUNT R/W 0000 0000 |Channel 3 Reference Count Conversion Interval Time
1000 0000 |0x0000-0x00FF: Reserved

0x0100-0xFFFF: Conversion Time (tcs)= (CH3_RCOUNT=16)/
frEF3
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6.6.14 Address 0x0C, OFFSET_CHO (FDC21112 / FDC2114 only)

K 6-21. Address 0x0C, CHO_OFFSET
15 14 13 12 11 10 9 8

CHO_OFFSET

7 6 5 4 3 2 1 0
CHO_OFFSET

3 6-22. CHO_OFFSET Field Descriptions
Bit Field Type Reset Description

150 |CHO_OFFSET R/W 00000000 |Channel 0 Conversion Offset. foprser o = (CHO_OFFSET/
0000 0000 | 2'8)*freo

6.6.15 Address 0x0D, OFFSET_CH1 (FDC21112 / FDC2114 only)

K 6-22. Address 0x0D, OFFSET_CH1
15 14 13 12 11 10 9 8

CH1_OFFSET

7 6 5 4 3 2 1 0
CH1_OFFSET

% 6-23. Address 0x0D, OFFSET_CH1 Field Descriptions
Bit Field Type Reset Description

15:0 |CH1_OFFSET RIW 0000 0000 | Channel 1 Conversion Offset. forrser 1= (CH1_OFFSET/
0000 0000 | 26)*frerq

6.6.16 Address 0xOE, OFFSET_CH2 (FDC2114 only)

& 6-23. Address 0x0E, OFFSET_CH2
15 14 13 12 11 10 9 8

CH2_OFFSET

7 6 5 4 3 2 1 0
CH2_OFFSET

& 6-24. Address 0x0E, OFFSET_CH2 Field Descriptions
Bit Field Type Reset Description

150 |CH2_OFFSET RIW 0000 0000 | Channel 2 Conversion Offset. foprser 2 = (CH2_OFFSET/
0000 0000 | 2'6)*frers
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6.6.17 Address 0xOF, OFFSET_CH3 (FDC2114 only)

& 6-24. Address 0x0F, OFFSET_CH3
15 14 13 12 11 10 9 8
CH3_OFFSET

7 6 5 4 3 2 1 0
CH3_OFFSET

3 6-25. Address 0xOF, OFFSET_CH3 Field Descriptions
Bit Field Type Reset Description

150 |CH3_OFFSET RIW 0000 0000 |Channel 3 Conversion Offset. forpser 3 = (CH3_OFFSET/
0000 0000 |2'8)*fres

6.6.18 Address 0x10, SETTLECOUNT_CHO

/] 6-25. Address 0x10, SETTLECOUNT_CHO
15 14 13 12 11 10 9 8
CHO_SETTLECOUNT

7 6 5 4 3 2 1 0
CHO_SETTLECOUNT

R 6-26. Address 0x11, SETTLECOUNT_CHO Field Descriptions
Bit Field Type Reset Description

15:0 CHO_SETTLECOUNT R/W 0000 0000 |Channel 0 Conversion Settling

0000 0000 |The FDC uses this settling time to allow the LC sensor to
stabilize before initiation of a conversion on Channel 0.

If the amplitude has not settled prior to the conversion start, an
Amplitude warning is generated if reporting of this type of
warning is enabled.

0x0000: Settle Time (tsg)= 32 + frero

0x0001: Settle Time (tsg)= 32 + frero

0x0002 - OxFFFF: Settle Time (tgg)= (CHO_SETTLECOUNT*16)

+ frReFo

6.6.19 Address 0x11, SETTLECOUNT_CH1

| 6-26. Address 0x11, SETTLECOUNT_CH1
15 14 13 12 11 10 9 8

CH1_SETTLECOUNT

7 6 5 4 3 2 1 0
CH1_SETTLECOUNT
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% 6-27. Address 0x12, SETTLECOUNT_CH1 Field Descriptions
Bit Field Type Reset Description

15:0 CH1_SETTLECOUNT R/W 0000 0000 |Channel 1 Conversion Settling

0000 0000 |The FDC uses this settling time to allow the LC sensor to
stabilize before initiation of a conversion on a Channel 1.

If the amplitude has not settled prior to the conversion start, an
Amplitude warning is generated if reporting of this type of
warning is enabled.

0x0000: Settle Time (ts1)= 32 + freFq

0x0001: Settle Time (ts1)= 32 + freFq

0x0002 - OXFFFF: Settle Time (ts1)= (CH1_SETTLECOUNT*16)

+ fReF1

6.6.20 Address 0x12, SETTLECOUNT_CH2 (FDC2114, FDC2214 only)

/] 6-27. Address 0x12, SETTLECOUNT_CH2
15 14 13 12 11 10 9 8
CH2_SETTLECOUNT

7 6 5 4 3 2 1 0
CH2_SETTLECOUNT

3 6-28. Address 0x12, SETTLECOUNT_CH2 Field Descriptions
Bit Field Type Reset Description

15:0 CH2_SETTLECOUNT R/W 0000 0000 |Channel 2 Conversion Settling

0000 0000 |The FDC uses this settling time to allow the LC sensor to
stabilize before initiation of a conversion on Channel 2.

If the amplitude has not settled prior to the conversion start, an
Amplitude warning is generated if reporting of this type of
warning is enabled.

0x0000: Settle Time (tgp) = 32 + frero

0x0001: Settle Time (tgp) = 32 + frero

0x0002 - OxFFFF: Settle Time (tso)= (CH2_SETTLECOUNT*16)

+ frer2

6.6.21 Address 0x13, SETTLECOUNT_CH3 (FDC2114, FDC2214 only)

| 6-28. Address 0x13, SETTLECOUNT_CH3
15 14 13 12 11 10 9 8
CH3_SETTLECOUNT

7 6 5 4 3 2 1 0
CH3_SETTLECOUNT

3 6-29. Address 0x13, SETTLECOUNT_CH3 Field Descriptions
Bit Field Type Reset Description

15:0 CH3_SETTLECOUNT R/W 0000 0000 |Channel 3 Conversion Settling

0000 0000 |The FDC uses this settling time to allow the LC sensor to
stabilize before initiation of a conversion on Channel 3.

If the amplitude has not settled prior to the conversion start, an
Amplitude warning is generated if reporting of this type of
warning is enabled

0x0000: Settle Time (tsg) =32+ fREFS

0x0001: Settle Time (tsg) =32+ fREFS

0x0002 - OxFFFF: Settle Time (ts3)= (CH3_SETTLECOUNT*16)
+ fRers
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