R 4 Azoteq

1QS127D Datasheet
1Q Switch® - ProxSense® Series

Single Channel Capacitive Proximity/Touch Controller

The 1QS127D ProxSense® IC is a fully integrated capacitive sensor with dual outputs (Touch

and Proximity outputs).

Features
1 Automatic Tuning Implementation (ATI) - Automatic adjustment for optimal performance.
1 Internal Capacitor Implementation (ICI) i reference capacitor on-chip
1 Sgpply voltage: 2.95V to 5.5V ROHS?
I Minimum external components _
. . Compliant
1 Data streaming option
9 Advanced on-chip digital signal processing
1 User selectable (OTP): 4 Power Modes (15uA min)
10O sink / source
Time-out for stuck key
Output mode (Direct / Latch / Toggle)
Proximity and Touch Button sensitivity 6 pin TSOT23-6
Representations only,
not actual markings
‘ Keys: Touch: 5mm x 5mm or larger (overlay thickness dependent)

Proximity: | Various electrical options (wire / PCB trace / ITO / conductive foil)

‘ Dielectric: | Material: Various non-metal materials (i.e. glass, plastic, painted surfaces)

Thickness: | 6 mm plastic, 10 mm glass

Applications
M1 LCD, Plasma & LED TVs 1 Proximity detection enables backlighting
1 GSM cellular telephones i On ear detection/  activation

touch keys 1 Wake-up from standby applications
9 LED flashlights or headlamps 1 Replacement for electromechanical switches
1 White goods and appliances 1 Find-In-The-Dark (FITD) applications
1 Office equipment, toys, sanitary ware 1 Automotive: Door pocket lighting, electric
1 Flame proof, hazardous environment Human window control

Interface Devices 9 GuUI trigger on Proximity detected

Available options

| -40°Cto 85°C  1QS127D |
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ProxSense® Series

1 Overvi ew

The 1QS127D is a single channel capacitive
proximity and touch device which employs
an internal voltage regulator and reference
capacitor (Cs).

The 1QS127D device has a dedicated pin for
the connection of a sense antenna (Cx) and
output pins for proximity events on POUT
and touch events on TOUT. The output pins
can be configured for various output
methods including a serial data streaming
option on TOUT.

Device configuration is determined by one
time programmable (OTP) options.

2 Anal olgumect i onal

The analogue circuitry measures the
capacitance of a sense antenna attached to
the Cx pin through a charge transfer process
(refer to section 5) that is periodically
initiated by the digital circuitry. The
measuring process is referred to a
conversion and consists of the discharging
of reference capacitor and Cx, the charging
of Cx and then a series of charge transfers
from Cx to Cs until a trip voltage is reached.
The number of charge transfers required to
reach the trip voltage is referred to as the
current sample (CS).

4 Azoteq

The devices automatically track slow varying
environmental changes via various filters,
detect noise and has an automatic Antenna
Tuning Implementation (ATI) to tune the
device to the sense antenna.

1.1 Applicability

All specifications, except where specifically
mentioned otherwise, provided by this
datasheet are applicable to the following
ranges:

1 Temperature:-40C to +85C
1 Supply voltage (Vopri): 2.95V to 5V

Ity
The capacitance measurement circuitry

makes use of an internal Cs and voltage
reference (Vrer).

The analogue circuitry further provides
functionality for:

1 Power on reset (POR) detection.

1 Brown out detection (BOD).

1 Detection of a watch dog timer (WDT)
expiry.
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3 Packagi ng-oand Pin
The IQS127D is available in a TSOT23-6 package.
3.1 Pin-out
Tout[1] O ,C_) [6]CX
[2] l(£ 5]
VSS[2 5] VDDHI
N
\l
POUT[3] g [4IVREG
Figure 3.1 Pin-out of IQS127D package
Table 3.1 Pin-out description
1QS127D
Pin Name Type Function
1 TOUT Digital Out Touch Output
2 VSS Ground GND Reference
3 POUT Digital Out Proximity Output
4 VREG Analogue Output Internal Regulator Pin
5 VDDHI Supply Input Supply Voltage Input
6 CX Analogue 1/0O Sense Antenna

4 Azoteq

3.1.2 Schematic 3.1.3 Typical values
I 8127 :) Component Value
Cvrec 1uF
Rcx 470Y (typical)
DC Supply Input Sense Antenna
QTVDDHI CX CvopHi 1uF
Cvoom Touch Output Pin
l TOUT
Proximity Output Pin
nnnnn is optional for
Cadded ICp'stabilitfy POUT
Keep track as
short as possible
? VSS VREG
GND CVReG
A 100 pF capacitor can be placed in parallel with the
existing capacitors between VDDHI and GND as well
as between VREG and GND for added RFimmunity GND
Figure 3.2 Typical application
schematic of 1QS127D.
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4 User Configurable Options

The 1QS127D provides One Time Programmable (OTP) user options (each option can be
modified only once). The device is fully functional in the default (unconfigured) state. OTP
options are intended for specific applications.

The configuration of the device can be done on packaged devices or in-circuit. In-circuit
configuration may be limited by values of external components chosen.

A number of standard device configurations are available (refer to Table 10.1). Azoteq can
supply pre-configured devices for large quantities.

4.1 Configuring of Devices

Azoteq offers a Configuration Tool (CTxxx) and accompanying software (USBProg.exe) that can
be used to program the OTP user options for prototyping purposes. More details regarding the
configuration of the device with the USBProg program is explained by application note: iAZD007
i USBProg Overviewowhich can be found on the Azoteq website.

Alternate programming solutions of the 1QS127D also exist. For further enquiries regarding this
matter please contact Azoteq at ProxSenseSupport@azoteq.com or the local distributor.

Table 4-1: User Selectable Configuration Options: Bank O

| Trwe | Tmwo | Pmri | Pmro | FUNCL | FUNCO | LOGIC |  ~

bit 7 bit 0

Bank 1: bit O,
Bank 0: bit 7-6

TrHr<2:0>: Touch Thresholds -Section 6.4
000 = 1/16

001 =1/32

010 = 2/16

011 = 3/16

100 = 4/16

101 =6/16

110 = 8/16

111 =10/16

BankO: bit 5-4 Prur<1:0>: Proximity Thresholds -Section 6.3
00=2
01=4
10=8
11 =16

BankO: bit 3-2 FUNC<1:0>: OUTPUTPins & f unct i o -Section6.2
00 = POUT active, TOUT active
01 = POUT latch, TOUT active
10 = POUT active, TOUT toggle
11 = POUT latch, TOUT toggle

Banko: bit 1 LOGIC: Output logic select - -Section 6.1
0 = Active Low
1 = Active High
Banko: bit 0 Not Used
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Table 4-2: User Selectable Configuration Options: Bank 1

SHORT
STREAMING - STREAMING tHaLTL tHALTO Pmobe1 Pmobeo TTHR2
bit 7 bit 0
Bank 1: bit 7 STREAMING: 1-wire streaming mode -Section 7
0 = disabled
1 =enabled
Bank1: bit 6 Not used
Bankl: bit 5 SHORT STREAMING: Short word streaming enable
' (Function enabled if this bit together with STREAMING bit is set) i Section 7
Bank1: bit 4-3 tuaut<1:0>: Halt time of Long Term Average -Section 6.6
00 = 18.6 seconds
01 = 74.5 seconds
10 = Never
11 = Always
Bank1: bit 2-1 PMODE<1:0>:Power Modes -Section 6.5
00 = Boost Mode
01 = Normal Power Mode
10 = Low Power Mode 1
11 = Low Power Mode 2
Bank1: bit 0 Trur<2:0>: Touch Thresholds -Section 6.4
See Table 4-1
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5 Measuring
The charge transfer method of capacitive
sensing is employed on the 1QS127D. (The
charge transfer principle is thoroughly

described in the application note: " AZDGO0 4

Azoteq Capaciti ve

A charge cycle is used to take a measurement
of the capacitance of the sense antenna
(connected to Cx) relative to ground. It
consists of a series of pulses charging Cx and
discharging Cx to the reference capacitor, at
the charge transfer frequency (FCX - refer to
Section 9). The count of the pulses required
to reach a trip voltage on the reference
capacitor is referred to as a current sample
(CS) which is the instantaneous capacitive
measurement. The CS is used to determine if
either a physical contact or proximity event
occurred (refer to section 6.6.1), based on the
change in CS detected. The typical values of
CS, without a touch or proximity condition
range between 650 and 1150, although
higher and lower counts can be used based
on the application requirements. With CS
larger than +/-1150 the gain of the system

tSAMPLE

tCHARGE |

-

Cx pin

IQ Switch®
ProxSense® Series

4 Azoteq

capaci ChacganSmegholde

may become too high causing unsteady
current samples.

The 1QS127D schedules a charge cycle every
tsampLg Seconds to ensure regular samples for

Sensi ngOcedsing of results. The duration of the

charge cycle is defined as tcuarce. (refer
toFigure 5.1) and varies according to the
counts required to reach the trip voltage.
Following the charge cycle other activities
such as data streaming is completed (if in
streaming mode), before the next charge
cycle is initiated.

Please note: Attaching a probe to the Cx
pin will increase the capacitance of the
sense plate and therefore CS. This may
have an immediate influence on CS
(decrease tcHarce | thus CS) and cause a
proximity or touch event. After tuat
seconds the system will adjust to
accommodate for this change. If the total load
on Cx, with the probe attached is still lower
than the maximum Cx load the system will
continue to function normally after tyact
seconds with the probe attached.

1 |2

Figure 5.1

m =

Charge cycles as can be seen on Cx.

6 Descriptio@ptobnBser

This section describes the individual user
programmable options of the 1QS127D in
more detail.

User programmable options are programmed
to One Time Programmable (OTP) fuse
registers.

Note:

1 HIGH=L ogi c adlLOVW=Layicahé 0 6 .

1 The following sections are explained with
the OUT, POUT and TOUT
L OW6 .

1 The default is always where bits are set to
0.
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