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TSL2572

Light-to-Digital Converter

General Description The TSL2572 device family provides ambient light sensing (ALS)
thatapproximates human eye response to light intensity under
a variety of lighting conditions and through a variety of
attenuation materials. Accurate ALS measurements are the
result of ams’ patented dual-diode technology and the UV
rejection filter incorporated in the package. In addition, the
operating range is extended to 60,000 lux in sunlight when the
low-gain mode is used.

While useful for general purpose light sensing, the TSL2572
device s particularly useful for display management to provide
optimum viewing in diverse lighting conditions while
extending battery life. The TSL2572 device family is ideally
suited for use in mobile handsets, TVs, tablets, monitors, and
portable media players where the display backlight may
account for 50% to 70% of the system power consumption.

Ordering Information and Content Guide appear at end of
datasheet.

Key Benefits & Features

The benefits and features of TSL2572, Light-to-Digital
Converter are listed below:

Figure 1:
Added Value Of Using TSL2572

Benefits Features

« Enables Operation in IR Light Environments Patented Dual-Diode Architecture

« Enables Dark Room to 60K Lux Sunlight Operation « 8M:1 Dynamic Range

» Reduces Micro-Processor Interrupt Overhead » Programmable Interrupt Function

 Improves Lux Accuracy Across Various Light Sources » UV-Rejection Package

« Reduces Board Space Requirements While « Area Efficient 2mm x 2mm Dual Flat No-Lead
Simplifying Designs (FN) Package

» Ambient Light Sensing (ALS)
+ Approximates Human Eye Response
« Programmable Analog Gain and Integration Time
+ 45,000,000:1 Dynamic Range
« Operation to 60,000 lux in Sunlight

+ Very High Sensitivity — Ideally Suited for Operation
Behind Dark Glass

« Package UV Rejection Filter
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« Maskable Interrupt

« Programmable Upper and Lower Thresholds with
Persistence Filter

« Wait Timer and Power Management

« Low Power 2.2 mA Sleep State with User- Selectable
Sleep-After-Interrupt Mode

+ 90 mA Wait State with Programmable Wait Time from
2.7 ms to > 8 seconds

« 1°C Fast Mode Compatible Interface
« Data Rates up to 400 kbit/s

«+ Input Voltage Levels Compatible with VDD or 1.8-V
Bus

« Register Set- and Pin-Compatible with the TSL2x71 Series

Applications
TSL2572, Light-to-Digital Converter is ideal for:
« Display Backlight Control
« Keyboard lllumination Control
« Solid State Lighting Control for Daylight Harvesting

« Printer Paper Detection

End Products and Market Segments

« Mobile Handsets, Tablets, Laptops, Monitors and TVs,
Portable Media Players

« Medical and Industrial Instrumentation
« White Goods

« Toys

« Industrial/Commercial Lighting

« Digital Signage

e Printers
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TSL2572 — General Description am

Block Diagram
The functional blocks of this device are shown below:

Figure 2:
TSL2572 Block Diagram
Interrupt | —» INT
Wait Control
| Upper Limit
Voo CHO CHo
ADC Data § scL
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Pin Assignments

Figure 4:
Terminal Functions

TSL2572-PinAssignments

Figure 3:
Package FN Dual Flat No-Lead (Top View)

DR —
Vop 1 [ ] |6 SDA
scL 2| B 15 it
GND 3 || 14 NC

Not Actual Size

Terminal
Description
Name

Vbop 1 Supply voltage

SCL 2 | I’C serial clock input terminal — clock signal for I°C serial data
GND 3 Power supply ground. All voltages are referenced to GND

NC 4 Do not connect

INT 5 (0] Interrupt — open drain (active low)

SDA 6 I/0 I°C serial data I/0 terminal — serial data I/O for I’C
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TSL2572 - Detailed Description am

Detailed Description The TSL2572 light-to-digital device provides on-chip
photodiodes, integrating amplifiers, ADCs, accumulators,

clocks, buffers, comparators, a state machine, and an I1°C
interface. Each device combinesa Channel 0 photodiode (CHO),
which is responsive to both visible and infrared light, and a
channel 1 photodiode (CH1), which is responsive primarily to
infrared light. Twointegrating ADCs simultaneously convertthe
amplified photodiode currentsinto a digital value providing up
to 16 bits of resolution. Upon completion of the conversion
cycle, the conversion result is transferred to the data registers.
This digital output can be read by a microprocessor through
which the illuminance (ambient light level) in lux is derived
using an empirical formula to approximate the human eye
response.

Communication to the device is accomplished through a fast
(up to 400 kHz), two-wire I>C serial bus for easy connection to
amicrocontroller orembedded controller. The digital output of
the deviceisinherently more immune to noise when compared
to an analog interface.

The device provides a separate pin for level-style interrupts.
When interrupts are enabled and a pre-set value is exceeded,
the interrupt pin is asserted and remains asserted until cleared
by the controlling firmware. The interrupt feature simplifiesand
improves system efficiency by eliminating the need to poll a
sensorforalightintensity value. Aninterruptis generated when
the value ofan ALS conversion exceeds eitheran upper or lower
threshold. In addition, a programmable interrupt persistence
feature allows the user to determine how many consecutive
exceeded thresholds are necessary to trigger an interrupt.
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TSL2572 - AbsoluteMaximumRatings
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Absolute Maximum Ratings Stresses beyond those listed under Absolute Maximum Ratings
may cause permanent damage to the device. These are stress
ratings only, and functional operation of the device at these or
any other conditions beyond those indicated under
Recommended Operating Conditions is not implied. Exposure
to absolute-maximum-rated conditions for extended periods
may affect device reliability.

Figure 5:
Absolute Maximum Ratings Over Operating Free-Air Temperature Range (unless otherwise noted)

Symbol Parameter Min Max Units
VDD“) Supply voltage 3.8 \%
Input terminal voltage -0.5 3.8 \Y
Output terminal voltage -0.5 3.8 \
Output terminal current -1 +20 mA
Tstrg Storage temperature range -40 85 °C
ESDuem ESD tolerance, human body model +2000 \"
Note(s):

1. All voltages are with respect to GND.
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TSL2572 - Electrical Characteristics

Electrical Characteristics

Figure 6:
Recommended Operating Conditions

Symbol Parameter Conditions i Max
TSL25721, ’C Vs = Vpp 24 3 3.6 \%
Vbp Supply voltage
TSL25723, PC Vp, = 1.8V 2.7 3 3.6 \%
T, Operating free-air 30 70 oC
temperature

Figure 7:
Operating Characteristics; Vpp = 3 V, Ty = 25°C (unless otherwise noted)

Parameter Test Conditions Min Typ
Active 200 250
Iop Supply current Wait mode 20 HA
2
Sleep moc.le.— no I°C 29 4
activity
3 mA sink current 0 04
VoL INT, SDA output low voltage Y
6 mA sink current 0 0.6
Leakage current, SDA, SCL
I T ' ! _
LEAK INT pins 5 5 MA
TSL25721 0.7Vpp
Viy SCL, SDA input high voltage Y
TSL25723 1.25
TSL25721 0.3Vpp
ViL SCL, SDA input low voltage \Y
TSL25723 0.54
ams Datasheet Page 7
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TSL2572-ElectricalCharacteristics
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Figure 8:

ALS Characteristics; Vpp = 3 V, Ty = 25°C, AGAIN = 16x; AEN = 1 (unless otherwise noted) (! 2 ©)

Parameter Test Conditions Channel
CHO 0 1 5
E. =0, AGAIN = 120x
Dark ADC count value e - counts
ATIME = 0xDB (100 ms) CHI 0 ] 5
ADCintegrationtime | p\e_ ourr 258 | 273 | 29 ms
step Slze
ADC Number of
. . @) 1 256 steps
|ntegrat|on steps
ADC counts per step ) | ATIME = OxFF 0 1024 counts
ADC count value ¥ ATIME = 0xCO 0 65535 | counts
White light, E, = 263.9 CHO 4000 | 5000 6000
uW/cm2
ATIME = OxF6 (27 ms) CH1 680
ADC count value counts
Ap =850 nm, E, = 263.4 CHO 4000 | 5000 | 6000
HW/cm?
ATIME = 0xF6 (27 ms) ©) CH1 2850
ite li 2) 0.086 | 0.136 | 0.186
ADC count value ratio: White light, ATIME 0xF6 (27 ms)
CH1/CHO
! Ap = 850 nm ATIME 0xF6 (27 ms) ¥ 0456 | 0570 | 0.684
White light, ATIME = 0xF6 | CHO 18.9
R (27 ms) @ CH1 2.58 counts/
¢ . (uW/
Irradiance responsivity 7\‘p — 850 nm, ATIME = 0xF6 | CHO 19.0 cm?)
27 ms) ) CH1 10.8
AGAIN = 1x and AGL = 1 0.128 | 0.16 0.192
Gain scaling, relative AGAIN = 8x and AGL=0 7.2 8.0 8.8
L2 X
to 1x gain setting AGAIN 16x and AGL = 0 144 | 160 | 176
AGAIN = 120x and AGL =0 108 120 132

Note(s):

1. Optical measurements are made using small-angle incident radiation from light-emitting diode optical sources. Visible white LEDs
and infrared 850 nm LEDs are used for final product testing for compatibility with high-volume production.

2. The white LED irradiance is supplied by a white light-emitting diode with a nominal color temperature of 4000 K.

3.The 850 nm irradiance E, is supplied by a GaAs light-emitting diode with the following typical characteristics: peak wavelength

7"p =850 nm and spectral halfwidth ALYz = 42 nm.

4. Parameter ensured by design and is not tested.
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TSL2572 - Electrical Characteristics

Figure 9:
Wait Characteristics; Vpp =3V, Ty = 25°C, WEN = 1 (unless otherwise noted)

Parameter Te_s.t Channel Min
Conditions
Wait step size WTIME = OxFF 2.58 2.73 29 ms
Wait number of integration steps M 1 256 steps
Note(s):

1. Parameter ensured by design and is not tested.

Figure 10:
AC Electrical Characteristics; Vpp =3 V, Ty = 25°C, (unless otherwise noted)

Test

Parameter(!) Conditions  MiP

fisc) Clock frequency (*C only) 0 400 kHz
tgup) Bus fr.e'e time between start and stop 13 s

condition

Hold time after (repeated) start
tHDSTA) condition. After this period, the first 0.6 us

clock is generated.
tsusTa) Repeated start condition setup time 0.6 us
tsusTo) Stop condition setup time 0.6 us
t(HDDAT) Data hold time 0 us
tsupaT) Data setup time 100 ns
tiLow) SCL clock low period 1.3 us
tHIGH) SCL clock high period 0.6 us
e Clock/data fall time 300 ns
R Clock/data rise time 300 ns
G Input pin capacitance 10 pF

Note(s):

1. Specified by design and characterization; not production tested.
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Parameter Measurement
Information

Figure 11:
Timing Diagrams

TSL2572 - ParameterMeasurementinformation
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TSL2572 — Typical Characteristics

Typical Characteristics

Figure 12:
Spectral Responsivity
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Figure 13:

Normalized Responsivity vs. Angular Displacement
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TSL2572-TypicalCharacteristics

Figure 14:
Normalized Ipp vs.Vpp and Temperature
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Figure 15:
Response to White LED vs.Temperature
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TSL2572 - Principles Of Operation am

Principles Of Operation

System State Machine

An internal state machine provides system control of the ALS
and wait timer features of the device. At power up, an internal
power-on-reset initializes the device and putsitin a low-power
Sleep state.

When a start condition is detected on the I’C bus, the device
transitions to the Idle state where it checks the Enable register
(0x00) PON bit. If PON is disabled, the device will return to the
Sleep state to save power. Otherwise, the device will remain in
the Idle state until the ALS function is enabled. Once enabled,
the device will execute the Wait and ALS states in sequence as
indicated in Figure 16. Upon completion and return to Idle, the
device will automatically begin a new Wait-ALS cycle as long as
PON and AEN remain enabled.

If the ALS function generates an interrupt and the
Sleep-After-Interrupt (SAI) feature is enabled, the device will
transition to the Sleep state and remain in a low-power mode
until an I°’C command is received. See the Interrupts section for
additional information.

Figure 16:
Simplified State Diagram

INT & SAI
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TSL2572 - PrinciplesOfOperation

Photodiodes

Conventional ALS detectors respond strongly to infrared light,
which the human eye does not see. This can lead to significant
error when the infrared content of the ambient light is high
(such as with incandescent lighting).

This problem is overcome through the use of two photodiodes.
The Channel 0 photodiode, referred to as the CHO channel, is

sensitive to both visible and infrared light, while the Channel 1
photodiode, referred to as CH1, is sensitive primarily to infrared
light. Two integrating ADCs convert the photodiode currents to
digital outputs.The ADC digital outputs from the two channels
are used in a formula to obtain a value that approximates the
human eye response in units of lux.

ALS Operation

The ALS engine contains ALS gain control (AGAIN) and two
integrating analog-to-digital converters (ADC), one for the CHO
and one for the CH1 photodiodes. The ALS integration time
(ATIME) impacts both the resolution and the sensitivity of the
ALS reading. Integration of both channels occurs
simultaneously and upon completion of the conversion cycle,
the results are transferred to the data registers (CODATA and
C1DATA). This data is also referred to as channel count. The
transfers are double-buffered to ensure data integrity.

Figure 17:
ALS Operation

ATIME(r1)
2.73 ms to 699 ms

CHO | CHo |—> CODATAH(rox15), CODATA(r0x14)
ALS | Data
>a
e ALS Control |¢—— AGL(rox0D, b2)
CHO
= CH1 CH1
- ADC | Data | c1pATAH(rox17), C1DATA(r0X16)
~a T
CH1
= AGAIN(rOxOF, b1:0)
1x, 8%, 16x, 120x Gain
Page 14 amsDatasheet
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TSL2572 - Principles Of Operation am

The registers for programming the integration and wait times
are a 2's compliment values. The actual time can be calculated
as follows:

ATIME = 256 - Integration Time / 2.73 ms

Inversely, the time can be calculated from the register value as
follows:
Integration Time = 2.73 ms X (256 - ATIME)

In order to reject the 50/60-Hz ripple present in fluorescent
lighting, the integration time needs to be programmed in
multiples of 10 /8.3 ms or the half cycle time. Both frequencies
can be rejected with a programmed value of

50 ms (ATIME = OxED) or multiples of 50 ms (i.e. 100, 150, 200,
400, 600).

AGAIN can be programmed to 1%, 8%, 16x%, or 120x with the
2-bit AGAIN field in the Control register (0xOF). The gain, in
terms of amount of gain, will be represented by the value
AGAINXx, i.e. AGAINx =1, 8, 16, or 120. With the AGL bit set, the
1x and 8x gains are lowered to 1/6x and 8/6x, respectively, to
allow for operation up to 60k lux. Do not enable AGL when
AGAIN is 16X or 120x.

Lux Equation

The lux calculationis afunction of CHO channel count (CODATA),
CH1 channel count (C1DATA), ALS gain (AGAINXx), and ALS
integration time in milliseconds (ATIME_ms). If an aperture,
glass/plastic, or a light pipe attenuates the light equally across
thespectrum (300nmto 1100 nm), then ascalingfactorreferred
to as glass attenuation (GA) can be used to compensate for
attenuation. For a device in open air with no aperture or
glass/plastic above the device, GA = 1. If it is not spectrally flat,
then a custom lux equation with new coefficients should be
generated. (See ams application note).

Counts per Lux (CPL) needs to be calculated only when ATIME
or AGAIN is changed, otherwise it remains a constant. The first
segment of the equation (Lux1) covers fluorescent and
incandescent light. The second segment (Lux2) covers dimmed
incandescent light. The final lux is the maximum of Lux1, Lux2,
or 0.

CPL = (ATIME_ms x AGAINXx) / (GA x 60)
Lux1 = (1 x CODATA - 1.87 x C1DATA) / CPL
Lux2 = (0.63 x CODATA - 1 x C1DATA) / CPL
Lux = MAX(Lux1, Lux2, 0)

ams Datasheet Page 15
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TSL2572 - PrinciplesOfOperation

Interrupts

The interrupt feature simplifies and improves system efficiency
by eliminating the need to poll the sensor for light intensity
values outside of a user-defined range. While the interrupt
function is always enabled and it’s status is available in the
status register (0x13), the output of the interrupt state can be
enabled using the ALS interrupt enable (AIEN) fields in the
enable register (0x00).

Two 16-bit interrupt threshold registers allow the user to set
limits below and above a desired light level. An interrupt can
be generated when the ALS CHO data (CODATA) falls outside of
the desired light levelrange, as determined by the valuesin the
ALS interrupt low threshold registers (AILTx) and ALS interrupt
high threshold registers (AIHTx).

It is important to note that the thresholds are evaluated in
sequence, first the low threshold, then the high threshold. As a
result, if the low threshold is set above the high threshold, the
high threshold is ignored and only the low threshold is
evaluated.

Tofurther controlwhenaninterruptoccurs, the device provides
a persistence filter. The persistence filter allows the user to
specify the number of consecutive out-of-range ALS
occurrences before an interrupt is generated. The persistence
filter register (0x0C) allows the user to set the ALS persistence
filter (APERS) value. See the persistence filter register for details
on the persistence filter values. Once the persistence filter
generates an interrupt, it will continue until a special function
interrupt clear command is received (see Command Register).

Figure 18:
Programmable Interrupt

AIHTH(r07), AIHTL(r06) APERS(r0x0C, b3:0)
| Upper Limit ALS Persistence |
CHO | CHo 4
ADC | Data b4
§ | Lower Limit

CHO T

= AILTH(r05), AILTL(r04)
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TSL2572 - Principles Of Operation

Figure 19:
Detailed State Diagram

am

System State Machine Timing

The system state machine shown in Figure 16 provides an
overview of the states and state transitions that provide system
control of the device. This section highlights the programmable
features, which affect the state machine cycle time, and
provides details to determine system level timing.

When the power management feature is enabled (WEN), the
state machine will transition in turn to the Wait state. The wait
timeisdetermined by WLONG, which extends normal operation
by 12x when asserted, and WTIME. The formula to determine
the wait time is given in the box associated with the Wait state
in Figure 19.

When the ALS feature is enabled (AEN), the state machine will
transition through the ALS Init and ALS ADC states. The ALS Init
state takes 2.73 ms, while the ALS ADC time is dependent on
theintegrationtime (ATIME). The formulato determine ALS ADC
time is given in the associated box in Figure 19. If an interrupt
is generated as a result of the ALS cycle, it will be asserted at
the end of the ALS ADC state and transition to the Sleep state
if SAlis enabled.

WEN

& AEN INT & SAl
'WEN
& AEN

WTIME: 1 ~ 256 steps
WLONG =0 WLONG =1
Time: 2.73 ms/step 32.8 ms/step
Range: 2.73 ms ~ 699 ms 32.8 ms ~ 8.39s

=
I:I

|2c Start f
'PON

ATIME: 1 ~ 256 steps
- - - | Time: 2.73 ms/step
Range: 2.73 ms ~ 699 ms

Time: 2.73 ms

Note(s):

1. PON, WEN, AEN, and SAl are fields in the Enable register (0x00).
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Figure 20:
I>C Protocols

TSL2572 - PrinciplesOfOperation

12C Protocol

Interface and control are accomplished through an I>C serial
compatibleinterface (standard orfast mode) to aset of registers
that provide access to device control functions and output data.
The devices support the 7-bit I’C addressing protocol.

The I°C standard provides for three types of bus transaction:
read, write, and a combined protocol (see Figure 20). During a
write operation, the first byte written is a command byte
followed by data. In a combined protocol, the first byte written
is the command byte followed by reading a series of bytes. If a
read command is issued, the register address from the previous
command will be used for data access. Likewise, if the MSB of
the command is not set, the device will write a series of bytes
at the address stored in the last valid command with a register
address.The command byte contains either controlinformation
or a 5-bit register address. The control commands can also be
used to clear interrupts.

The I°C bus protocol was developed by Philips (now NXP). For
a complete description of the I*’C protocol, please review the
NXP I°C design specification at
http://www.i2c-bus.org/references/.

1 1 1 8 1 8 1 1
| S | Slave Address | W| A | Command Code | A | Data Byte | A | |E|
I°C Write Protocol
1 1 1 8 1 8 1 1

| S| Slave Address | R | A I Data Izl Data IZ' |E|

1 7

1

1°C Read Protocol

8 1 1 7 11

| S| Slave Address | W| A| Command Code |A| Sr | Slave Addressl R| A |‘ _____ 1

wx 2>

1°C Read Protocol — Combined Format

Acknowledge (0) Sr Repeated Start Condition
Not Acknowledged (1) w Write (0)

Stop Condition Communication of Protocol
Read (1) m Master-to-Slave

Start Condition 0 Slave-to-Master

Page 18
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TSL2572 - Register Overview am

Register Overview

Register Set

The device is controlled and monitored by data registers and a
command register accessed through the serial interface. These
registers provide for a variety of control functions and can be
read to determine results of the ADC conversions. The register
set is summarized in Figure 21.

Figure 21:
Register Address

Address Register Name Register Function Reset Value
— COMMAND W Specifies register address 0x00
0x00 ENABLE R/W | Enables states and interrupts 0x00
0x01 ATIME R/W | ALS time OxFF
0x03 WTIME R/W | Wait time OxFF
0x04 AILTL R/W | ALS interrupt low threshold low byte 0x00
0x05 AILTH R/W | ALS interrupt low threshold high byte 0x00
0x06 AIHTL R/W | ALS interrupt high threshold low byte 0x00
0x07 AIHTH R/W | ALS interrupt high threshold high byte 0x00
0x0C PERS R/W | Interrupt persistence filters 0x00
0x0D CONFIG R/W | Configuration 0x00
OxOF CONTROL R/W | Control register 0x00
0x12 ID R Device ID ID
0x13 STATUS R Device status 0x00
0x14 CODATA R CHO ADC low data register 0x00
0x15 CODATAH R CHO ADC high data register 0x00
0x16 C1DATA R CH1 ADC low data register 0x00
0x17 C1DATAH R CH1 ADC high data register 0x00

The mechanics of accessing a specific register depends on the
specific protocol used. See the section on I°C protocols on the
previous pages. In general, the COMMAND register is written
first to specify the specific control/status register for following
read/write operations.

ams Datasheet Page 19
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TSL2572 - RegisterOverview

Command Register

The command registers specifies the address of the target
register for future write and read operations.

Figure 22:
Command Register
7 6 5 4 3 2 1 0
Reset
COMMAND | COMMANDl TYPE | ADD | 0x00
Field Bits Description
COMMAND 7 Select Command Register. Must write as 1 when addressing COMMAND register.
Selects type of transaction to follow in subsequent data transfers:
FIELD VALUE DESCRIPTION
00 Repeated byte protocol transaction
01 Auto-increment protocol transaction
TYPE 6:5
10 Reserved — Do not use
11 Special function — See description below
Transaction type 00 will repeatedly read the same register with each data access.
Transaction type 01 will provide an auto-increment function to read successive
register bytes.
Address field/special function field. Depending on the transaction type, see above,
this field either specifies a special function command or selects the specific
control-status-register for following write and read transactions. The field values listed
below apply only to special function commands:
FIELD VALUE DESCRIPTION
ADD 4:0 00000 Normal — no action
00110 ALS interrupt clear
other Reserved — do not write
The ALS interrupt clear special function clears any pending ALS interrupt and is self
clearing.
Page 20
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TSL2572 - Register Overview qm

Enable Register (0x00)

The ENABLE registeris used to powerthe device ON/OFF, enable
functions, and interrupts.

Figure 23:
Enable Register
7 6 5 4 3 2 1 0
ENABLE | Reserved | SAl | Reserved | AIEN | WEN | Reserved | AEN | PON z‘f;:t
Field Bits Description
Reserved 7 Reserved. Write as 0.
SAl 6 Sleep after interrupt. When asserted, the device will power down at the end of an ALS
cycle if an interrupt has been generated
Reserved 5 Reserved. Write as 0.
AIEN 4 ALS interrupt mask. When asserted, permits ALS interrupts to be generated.
Wait enable. This bit activates the wait feature. Writing a 1 activates the wait timer.
WEN 3 - . o
Writing a 0 disables the wait timer.
Reserved 2 Reserved. Write as 0.
ALS Enable. This bit actives the two channel ADC. Writing a 1 activates the ALS. Writing
AEN 1 .
a 0 disables the ALS.
Power ON. This bit activates the internal oscillator to permit the timers and ADC
PON 0 channels to operate. Writing a 1 activates the oscillator. Writing a 0 disables the
oscillator.
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TSL2572-RegisterOverview

ALS Timing Register (0x01)

The ALS timing register controls the internal integration time
ofthe ALSADCsin 2.73-ms increments. Upon power up, the ALS
time register is set to OxFF.

Figure 24:
ALS Timing Register

Field Bits Description
Value INTEG_CYCLES Time Max Count
OxFF 1 273 ms 1024
O0xF6 10 273 ms 10240
ATIME 7:0
0xDB 37 101 ms 37888
0xCO 64 175 ms 65535
0x00 256 699 ms 65535
Wait Time Register (0x03)
Wait time is set 2.73 ms increments unless the WLONG bit is
asserted in which case the wait times are 12x longer. WTIME is
programmed as a2's complement number. Upon power up, the
wait time register is set to OxFF.
Figure 25:

Wait Time Register

Field Bits Description
Rf,g:ier Wait Time  Time (WLONG =0) Time (WLONG = 1)
WTIME 7:0 OxFF 1 2.73ms 0.033s
0xB6 74 202 ms 24s
0x00 256 699 ms 84s
Note(s):

1. The Wait Time Register should be configured before AEN is asserted.
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Figure 26:

ALS Interrupt Threshold Registers

am

ALS Interrupt Threshold Registers (0x04 - 0x07)

The ALS interrupt threshold registers provides the values to be
used as the high and low trigger points for the comparison
function for interrupt generation. If CODATA crosses below the
low threshold specified, or above the higher threshold, an
interrupt is asserted on the interrupt pin.

Register Address Bits Description
AILTL 0x04 7:0 ALS low threshold lower byte
AILTH 0x05 7:0 ALS low threshold upper byte
AIHTL 0x06 7:0 ALS high threshold lower byte
AIHTH 0x07 7:0 ALS high threshold upper byte

ams Datasheet
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Persistence Register (0x0C)

The persistence register controls the filter interrupt capabilities
of the device. Configurable filtering is provided to allow
interrupts to be generated after every ADC cycle or if the ADC
cycle has produced a result that is outside of the values
specified by threshold register for some specified amount of
time. ALS interrupts are generated using CODATA.

Figure 27:
Persistence Filter Register
7 6 5 4 3 2 1 (]
PERS | Reserved I APERS g:(?g '
Field Bits Description
Reserved 7:4 Reserved. Write as 0.
ALS Interrupt persistence filter. Controls rate of ALS interrupt to the host
processor
FIELD VALUE MEANING INTERRUPT PERSISTENCE FUNCTION
0000 Every Every ALS cycle generates an interrupt
0001 1 1 value outside of threshold range
0010 2 2 consecutive values out of range
0011 3 3 consecutive values out of range
0100 5 5 consecutive values out of range
0101 10 10 consecutive values out of range
APERS 3.0 0110 15 15 consecutive values out of range
0111 20 20 consecutive values out of range
1000 25 25 consecutive values out of range
1001 30 30 consecutive values out of range
1010 35 35 consecutive values out of range
1011 40 40 consecutive values out of range
1100 45 45 consecutive values out of range
1101 50 50 consecutive values out of range
1110 55 55 consecutive values out of range
1111 60 60 consecutive values out of range
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Configuration Register (0x0D)

The configuration register sets the wait long time and ALS gain

level.
Figure 28:
Configuration Register
7 6 5 4 3 2 1 0
CONFIG | Reserved | AGL | WLONG | Reserved | (?:;: t
Field Bits Description
Reserved 7:3 Reserved. Write as 0.
AGL 5 ALS gain level. When asserted, the 1x and 8x ALS gain (AGAIN) modes are scaled by
0.16. Otherwise, AGAIN is scaled by 1. Do not use with AGAIN greater than 8x.
Wait Long. When asserted, the wait cycles are increased by a factor 12x from that
WLONG 1 . .
programmed in the WTIME register.
Reserved 0 Reserved. Write as 0.
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