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Digital Ambient Light Sensor

RoHS Halogen
Compliant Free
Features
® |2C interface (Fast Speed Mode at
400kHz/s)
® Dedicated Interrupt Pin
® Supply Voltage Range from 1.7V to 3.6V
Description ® Low operating current 10uA (Typical)
The YCS61EO provides ambient light sensing ® ?gseorgﬁng Temperature Range from-40°C to
(ALS) detection. The ALS approximates human e Ambient Light Photo Sensor
eye response to light intensity under a difference e Close to human eyes responsibility
of lighting conditions and through a difference of e Up to 23-bit Digital Output (0~8,388,607)
attenuation materials. YCS61EQ can detect the * Programmable Gain Ratio up to x2048
wide range illumination from the dark up to under ¢ gg;%;s#tpm Code for Dynamic Range
direct sun light. It also support program hardware e Eliminate 50 / 60 Hz Filter by
interrupt with interrupt with hysteresis to respond Programmable Integrated Time

e Fluorescent light flicker immunity
® Package level trimming by software.

to events.

Applications
® Display Backlight controls

® \Wearable Electronics
® Lighting Control system
® Tablet and Notebook Computers
® Cameras
Ordering Information
Ordering Code Packaging MOQ
YCS61EQO Tape and reel 3000
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Fig. 1 Block Diagram
I/O Pins Configuration
INT 1 ] 6 GPIO
VDD 2 YCS61EO 5 SDA
GND 3 4 SCL
Pin 110 Type Pin Name Description
1 0] INT Interrupt pin
2 P VDD Power supply
3 P GND Ground
4 I SCL I2C serial clock line
5 I/0 SDA I2C serial data line
6 I GPIO General purpose input
If no use, connect to GND.
Rev 0.0 -2-
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Absolute Maximum Ratings*

Parameter
Supply Voltage
I2C Bus Pin Voltage
I2C Bus Pin Current
Operating Temperature
Storage Temperature
ESD Rating

Symbol
VDD

SCL, SDA, INT, GPIO
SCL, SDA, INT

Tope
Tstg

Human Body Model

Value
4.5
-0.2t04.5
10
-40 to +85
-45 to +100
2

Unit

* Note: Exceeding these ratings could cause damage to the device. All voltages are with respect to

ground. Currents are positive into, negative out of the specified terminal...

Recommended Operation Conditions

Parameter
Supply Voltage note
I2C Bus Pin Voltage
Operating Temperature

I2C Bus Input High Voltage

I2C Bus Input Low Voltage

SDA Output Low Voltage

INT Output Low Voltage
Notes:

Symbol
Vbb
VBus
Tope

Vin_scL,

VIH_spa
VIH_cPio

VL sct,
ViL_spa
VL _apio

VoL spa

VoL INT

Min.

1.7
1.62
-40

1.8

1.4

Typ.

Max. Unit
3.6 V
VDD V
+85 °C
V
0.5 V
0.4 V
0.6 V
0.4 V

Condition

VBus<VVDD

3mA sinking current
6mA sinking current
3mA sinking current

1. The power supply need to make sure the VDD slew rate at least 0.5V/ms. YCS61EO have

power on reset function. When VDD drops below 1.3V under room temp, the IC will be reset

automatically. Then power back up at the requirement slew rate, and write registers to the desired

values.

2. The spec are defined under VDD=3.3V, T=25°C

Rev 0.0
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Electrical & Optical Specifications

Unless otherwise specified, the following specifications apply over the operating ambient
temperature T=25°C, VDD = 3.3V, and measure the output current by white light LED.

Electrical Characteristics  Symbol MIN TYP
Iop 12
Active Supply Current
[=%5) 0.6
Notes :
1. INTE_TIME=1T(2ms), WTIME=6(70ms)
2. ENL_BOR=1(Brown out disable)
Waiting Characteristics Symbol MIN  TYP
Wait time number WTIME 10
ALS Characteristics Symbol MIN  TYP
2
Sensing Gain, relative to x1 4
setting PGA_ALS 8
16
A_DC integration time step INTE TIME 2
size —
2
4
SUBGAIN lative to x1 e
, relative to x
setting SUB_GAIN 16
32
64
128
Full scale ADC counts value
Dark Count (Ev=0) 3
Rev 0.0 -4-

MAX Notes Unit
Ev=0, conv=80ms UA

Note1

Sleep
mode,Ev=0, MA
Note2
MAX Notes Unit
2560 ms
MAX Notes Unit
INTE_TIME
512 UNIT=2mS ms
8,388,607 count
INTE_TIME=32T
GAIN_CLS=x16 count
SUB_GAIN=x64
© YC 2022
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State Machine

There are two operation mode ALS and wait. The state machine is shown below:

T IDLE

No
ALS Enable

Yes

ALSIT
DARKIT
CLEARIT

WAIT Enable No—

Yes

Y

WAIT mode

Interval - -

Rev 0.0
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Typical Characteristics Curves
Unless otherwise specified, the following specifications apply over the operating ambient temperature
T=25C, vDD = 3.3V

Angular Response
e
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Spectral Response
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Fig. 2 ALS Spectral Response Fig. 3 Angular Response
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Slave Addr Reg Addr Data
5 7 Bit WA 8 Bit 8 Bit AP
I2CBlock Write Format
Slave Addr Reg Addr Data Data
S 7 Bit WA 8 Bit 8 Bit A A 8 Bit
I’CRead Format
S Slave Addr wl A Reg Addr Slave Addr Data
7 Bit 8 Bit 7 Bit 8 Bit
I2’CBlock Read Format
Slave Addr Reg Addr Slave Addr Data
5 7 Bit WA 8 Bit 7 Bit R 8 Bit A
Data
8 Bit

Master to Slave Start Condition, 1 Bit

Stop Condition, 1 Bit

Slave to Master

Write, Set O for write, 1 Bit
Read, Set 1 for read, 1 Bit
Acknowledge(ACK), Set O, 1 Bit

Non acknowledge(NACK), Set 1, 1 Bit

S|
7]
W]
R
A
N

I2CSlave Address and R/W bit

This address is seven bits long followed by an eighth bit which is a data direction bit (R/W). A ‘0’
indicates a transmission (WRITE), a ‘1’ indicates a request for data (READ).The slave address of

this device is 0x38.
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Register Set

The YCS61EO is operated over the 1°C bus with registers that contain configuration, status, and

result information. All registers are 8 bits long.

Address Name Type Default value
0x00 SYSM_CTRL R/W 0x00
0x01 INT_CTRL R/W 0x03
0x02 INT_FLAG R/W 0x80
0x03 WAIT_TIME R/W 0x00
0x04 SUB GAIN R/W 0x00
0x05 INTE_TIME R/W 0x00
0x06 ALS_CLR_GAIN R/W 0x00
0x07 PERSISTENCE R/W 0x01
0x08 ALS THRES_LL R/W 0x00
0x09 ALS THRES_LH R/W 0x00
0x0A ALS THRES_HL R/W OxFF
0x0B ALS THRES_HH R/W OxFF
0x0C CLEAR_THRES LL R/W 0x00
0x0D CLEAR_THRES LH R/W 0x00
Ox0E CLEAR_THRES HL R/W OxFF
OxOF CLEAR_THRES HH R/W OxFF
0x10 CLEAR_INTERVAL R/W OxFF
0x11 GPIO_SYNC R/W 0x00
0x12 SYNC_EDGE R/W 0x00
0x13 ALS_COEF R/W 0x80
0x17 ERROR_FLAG R 0x00
0x1C DARK_DATA L R 0x00
0x1D DARK_DATA M R 0x00
0x1E DARK_DATA H R 0x00
0x20 ALS_DATA L R 0x00
0x21 ALS_DATA_ M R 0x00
0x22 ALS_DATA_H R 0x00
0x24 CLEAR_DATA_L R 0x00
0x25 CLEAR_DATA_M R 0x00
0x26 CLEAR_DATA_H R 0x00

Rev 0.0 -8-

Description
ALS and one-shot operation modes control,
waiting mode control, SW reset and BOR
enable
Interrupt pin control, interrupt persist control
ALS interrupt flag, CLEAR interrupt flag
and power on reset (POR) flag
Waiting time setting
ALS and CLEAR sub-gain setting
ALS and CLEAR integrated time setting
ALS and CLEAR integrated gain setting
ALS and CLEAR persistence setting
ALS low interrupt threshold - LSB
ALS low interrupt threshold - MSB
ALS high interrupt threshold - LSB
ALS high interrupt threshold - MSB
CLEAR low interrupt threshold - LSB
CLEAR low interrupt threshold - MSB
CLEAR high interrupt threshold - LSB
CLEAR high interrupt threshold - MSB
CLEAR interval
Ambient light sensing mode
Integrated time cycle at SYND mode
ALS and DARK compensation coefficient
Error flag
DARK channel output data — Low byte
DARK channel output data — Middle byte
DARK channel output data — High byte
ALS channel output data - Low byte
ALS channel output data - Middle byte
ALS channel output data — High byte
CLEAR channel output data — Low byte
CLEAR channel output data — Middle byte
CLEAR channel output data — High byte

©YC 2022
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Comp coefficient setting

Ox2e COMP_COEF R Oxas Need to write 0x00 in initial stage

0x2D ALS_WIN_LOSS R/W 0x40 ALS window loss coefficient

0x2E CLEAR_WIN_LOSS R/W 0x40 CLEAR window loss coefficient

0xBC PROD_ID L R 0x11 Product ID - LSB

0xBD PROD_ID_H R 0x11 Product ID - MSB

SYSM_CTRL

0x00 SYSM_CTRL, System Control (Default = 0x00)

BIT 7 6 5 4 3 2 1 0
R/W  SWRST EN_WAIT EN_BOR_N 0 0 0 ENLOONTE_S EN_ALS

SWRST : Software reset. Reset all register to default value.
When this command is executed, please make sure that SYSM_CTRL 0x00 is written to 0x00 and
enter disable, then execute this Software reset command function.

0: (Default)

1: Reset will be triggered.

EN_WAIT : Waiting time will be inserted between two measurements.

0: Disable waiting function. (Default)
1: Enable waiting function.

EN BOR N : Enable BOR (Brown-Out Reset).
0: Enable BOR. (Default)

1: Disable BOR.

EN ONE SHOT : Enables one-shot function.

0: Disable one-shot function. (Default)
1: Enable one-shot function.
This bit will be cleared when whole ALS function finished.

Rev 0.0 -9- ©YC 2022
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EN ALS : Enables ALS function.

0: Disable ALS function. (Default)
1: Enable ALS function.

INT_CTRL
0x01 Interrupt Pin Control (Default = 0x03)
BIT 7 6 5 4 3 2 1 0
ALS CL EN_CIN EN_AIN
R/W 0 0 - 0 0 ~ _
R_SYNC T T

ALS CLR SYNC : Measurement is pended when ALS or CLEAR interrupt is triggered. Until

clear the interrupt then start the next measurement.
0: Disable pending ALS or CLEAR function. (Default)
1: Enable pending ALS or CLEAR function.

EN_CINT : The CLEAR interrupt (INT_CLEAR) flag can trigger the INT pin to low.

0: Disable INT_CLEAR effect INT pin.
1: Enable INT_ CLEAR effect INT pin. (Default)

EN_AINT : The ALS interrupt (INT_ALS) flag can trigger the INT pin to low.

0: Disable INT_ALS effect INT pin.
1: Enable INT_ ALS effect INT pin. (Default)

INT_FLAG
0x02 INT_FLAG, System Control (Default = 0x80)
BIT 7 6 5 4 3 2 1 0
INT_PO DATA_F INT_CL INT_AL
— - 0 0 0 0 - N
R LAG EAR S

INT POR : Power-On-Reset Interrupt flag trigger the INT pin when the flag sets to one. Write

zero to clear the flag.
0:

Rev 0.0 -10- ©YC 2022
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1: This bit will be set to one when it satisfy one of the following conditions:
® Power On

® VDD<1.3V

® SWRST

DATA FLAG : Itshows if any data is invalid after completion of each conversion cycle. This bit is

read-only.
0: Data valid.
1: Data invalid.

INT CLEAR : CLEAR interrupt flag. It correlation with sensor data and CLEAR high/low threshold.

Write zero to clear the flag.
0: CLEAR interrupt not trigger or be cleared.
1: CLEAR interrupt triggered

INT ALS : ALSinterrupt flag. It correlation with sensor data and ALS high/low threshold. Write zero

to clear the flag.
0: ALS interrupt not trigger or be cleared.
1: ALS interrupt triggered

Interrupt Behavior:

POR

ALS Algorithm [

EN_AINT ~ |

CLEAR Algorithm ]

EN_CINT |

e
SYNS mode J—}

INT_MODE = 0x01 ~ |

INT

SYNDmode —— T 77

INT_MODE =0x03 |

Rev 0.0 -11- ©YC 2022
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1.1 ALS Interrupt Algorithm

Correlative register:
The ALS Interrupt (INT_ALS, register 0x02, bit0).
The ALS Persistence (PRS _ALS, register 0x07, bit0 to bit3),
The ALS Data (ADC 0 channel data, register 0x20 to 0x22),
The ALS Low Threshold value ALS_THRS_Lvalue (referto ALS THRES L),
The ALS High Threshold value ALS_THRS_ Hvalue (referto ALS THRES H).

INT ALS triggered condition:
Rule of active interrupt: DATA > ALS_THRS_Hvalue or DATA < ALS_THRS_Lvalue.
If the DATA meets the rule, the_interrupt count increases one.
If the DATA fails in the rule, the interrupt count will be clear.
3. When the interrupt count equal to PRS ALS setting, INT _ALS will be triggered and

reset the interrupt counter.
4. If PRS ALS is set to zero, threshold will be ignored and DATA will meets the active
interrupt rule forcibly.

1.2 CLEAR Interrupt Algorithm

Correlative register:
The CLEAR Interrupt (INT_CLEAR, register 0x02, bit1).
The CLEAR Persistence (the same of PRS _ALYS),
The CLEAR Data (ADC 0 channel data, register 0x24 to 0x26),
The CLEAR Low Threshold value CLEAR_THRES_Lvalue (referto CLEAR THRES L),
The CLEAR High Threshold value CLEAR_THRES_ Hvalue (referto CLEAR _THRES H).

INT CLEAR triggered condition:
5. Rule of active interrupt: DATA > CLEAR _THRES Hvalue or DATA <
CLEAR THRES Lvalue.
6. If the DATA meets the rule, the interrupt count increases one.

If the DATA fails in the rule, the interrupt count will be clear.

7. When the_interrupt count equal to PRS _ALS setting, INT_CLEAR will be triggered
and reset the interrupt counter.

8. IfPRS _ALS is set to zero, threshold will be ignored and DATA will meets the active
interrupt rule forcibly.

Rev 0.0 -12- ©YC 2022
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High threshold —*/— ————— B e e
Persistence|

|
| \,Pe rsistencey
Low threshold —=—-—-—-—- 7 \_ ______ -

| |

| NT_A LS Trigger, Trigger,
NT _CLEAR

Data

WAIT_TIME

0x03 WAIT_TIME, waiting time (Default = 0x00)
BIT 7 6 5 4 3 2 1 0
R/W WTIME

WTIME : This register controls the time unit of waiting state which is inserted between any two
measurements. It is 5ms per time unit.

0x00: 1 time unit.

0x01: 2 time units

OxFF: 256 time units

TWAIT = 6.5ms + [10 x (WTIME+1)ms
eg. WTIME = 0x1 (2 WAIT_UNITSs)
TWAIT = 6.5ms + 10 x 2 = 26.5ms

Sub-ADC gain
0x04 SUB_GAIN, sub-ADC gain configure (Default = 0x00)
BIT 7 6 5 4 3 2 1 0
R/W CLEAR_SUB_GAIN ALS _SUB_GAIN
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CLEAR SUB GAIN : CLEAR sub-ADC gain.
0x0: x1 (Default)
Ox1: x2
0x2: x4

0x7: x128

ALS SUB GAIN : CLEAR sub-ADC gain.
0x0: x1 (Default)
Ox1: x2
0x2: x4

0x7: x128

Integration Time

0x05 INTE_TIME, integrated time (Default = 0x00)
BIT 7 6 5 4 3 2 1 0
R/W INTE_TIME

INTE TIME : This register controls the conversion time (TINTE) of AD converter at all mode
(TINTE). 1 time unit (INTE_UNIT) is 2 ms.

0x00: TINTE = 1 INTE_UNIT (Default)

Ox01: TINTE = 2 INTE_UNIT

OxFF: TINTE = 256 INTE_UNIT

The conversion time (TINTE) of all function is decided by INTE TIME.
TINTE=1.48+2x (INTE_TIME+1) (ms)
Eg. INTE_TIME=7 (8 INTE_UNIT)

TINTE=1.48+ (2 x8)=17.48 ms

ALS and CLEAR Gain

0x06 ALS_CLR_GAIN, ALS and CLEAR integrated gain control (Default = 0x00)
BIT 7 6 5 4 3 2 1 0
R/W 0 CLEAR_GAIN 0 ALS_ GAIN

Rev 0.0 -14 - ©YC 2022
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CLEAR _GAIN : Set the integration gain of CLEAR sensor.
0x0: x1 (Default)
Ox1: x2
0x2: x4
0x3: x8
0x4: x16

ALS GAIN : Set the integration gain of ALS sensor.
0x0: x1 (Default)
Ox1: x2
0x2: x4
0x3: x8
0x4: x16.

PERSISTENCE

0x07 PRS_ALS, ALS and CLEAR persistence setting (Default = 0x01)
BIT 7 6 5 4 3 2 1 0
R/W 0 0 0 0 PRS_ALS

PRS ALS : This register sets the numbers of similar consecutive ALS or CLEAR interrupt events
before the interrupt pin is triggered.

0x0: Every ALS or CLEAR conversion is done.

0x1: 1 ALS or CLEAR interrupt event is asserted. (Default)

OxF: 15 consecutive ALS or CLEAR interrupt events are asserted

ALS THRES L
0x08 )
S ALS THRES L, ALS low interrupt threshold (Default = 0x0000)
X
BIT 7 6 5 4 3 2 1 0
R/W ALS THRE_LL
R/W ALS THRE_LH

This register sets the lower threshold value (ALS THRES L) of ALS interrupt. The interrupt
algorithm compares the selected ALS data and ALS threshold value.

ALS THRE LL : ALS high interrupt threshold value, LSB. (Reg. 0x08)
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ALS THRE LH : ALS high interrupt threshold value, MSB. (Reg. 0x09)

The lower threshold value is dependent with ALS_SUB_GAIN.
eg. ALS_SUB_GAIN = 0x0 (x1), ALS THRE_LL = 0x12, ALS_THRE_LH = 0x34
ALS_THRES_Lvalue = {ALS_THRE_LH, ALS THRE_LL} x 1
=13,330 x 1 =13,330

ALS THRES_H

Ox0A
G ALS_THRES_H, ALS high interrupt threshold (Default = OxFFFF)
X
BIT 7 6 5 4 3 2 1 0
R/W ALS_THRE_HL
R/W ALS_THRE_HH

This register sets the high threshold value of ALS interrupt. The interrupt algorithm compares the
selected ALS data and ALS threshold value.

ALS THRE HL : ALS high interrupt threshold value, LSB. (Reg. 0x0A)
ALS THRE HH : ALS high interrupt threshold value, MSB. (Reg. 0x0OB)

The high threshold value is also dependent with ALS_SUB_GAIN.
eg. ALS_SUB_GAIN = 0x07 (x128), ALS_THRE_HL = 0x56, ALS_THRE_HH = 0x78
ALS_THRES_Hvalue = {ALS_THRE_HH, ALS_THRE_HL} x 128
= 30,806 x 128 = 3,943,168

CLEAR_THRES_L

0x0C
D CLEAR_THRES_L, CLEAR low interrupt threshold (Default = 0x0000)
X
BIT 7 6 5 4 3 2 1 0
R/W CLEAR_THRE_LL
R/W CLEAR_THRE_LH

This register sets the lower threshold value (CLEAR_THRES L) of CLEAR interrupt. The interrupt
algorithm compares the selected CLEAR data and CLEAR threshold value.

CLEAR THRE LL : CLEAR lower interrupt threshold value, LSB. (Reg. 0x0C)
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CLEAR THRE LH : CLEAR lower interrupt threshold value, MSB. (Reg. 0x0D)

The lower threshold value is dependent with CLEAR_SUB_GAIN.
eg. CLEAR_SUB_GAIN = 0x1 (x2), CLEAR_THRE_LL = 0x09, CLEAR_THRE_LH = 0xAB
CLEAR_THRES_ L = {CLEAR_THRE_LH, CLEAR_THRE_LL} x 2
= 43,785 x 2 =87,570

CLEAR_THRES_H

Ox0E
e CLEAR_THRES_ H, CLEAR high interrupt threshold (Default = OXFFFF)
X
BIT 7 6 5 4 3 2 1 0
R/W CLEAR_THRE_HL
R/W CLEAR_THRE_HH

This register sets the high threshold value of CLEAR interrupt. The interrupt algorithm compares the
selected CLEAR data and CLEAR threshold value.

CLEAR THRE HL : ALS high interrupt threshold value, LSB. (Reg. OX0E)
CLEAR THRE HH : ALS high interrupt threshold value, MSB. (Reg. 0x0F)

The high threshold value is also dependent with CLEAR_SUB_GAIN.
eg. CLEAR_SUB_GAIN = 0x06 (x64), CLEAR_THRE_HL = 0xCD, ALS_THRE_HH = OXEF
CLEAR_THRES_H = {CLEAR_THRE_HH, CLEAR_THRE_HL} x 64
= 61,389 x 64 = 3,928,896.

CLEAR Interval

0x10 CLR_INR, CLEAR integration frequency (Default = OXFF)
BIT 7 6 5 4 3 2 1 0
R/W CLR_INR

CLR _INR : This register sets the frequency of CLEAR data integration.
0x00: Never (not recommended).
0x01: Every integration cycle.
0x02: Every 2 cycles.

OxFF: Every 255 cycles. (Default)
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Interrupt and GPIO Pins Configuration

0x11 INT_MODE, Configuration of INT and GPIO pins (Default = 0x00)
BIT 7 6 5 4 3 2 1 0
R/W 0 0 0 0 GPIO_SYNC 0 0

GPIO _SYNC : This register sets three modes to perform a spectral measurement.
0x00: Normal mode. Integration is started with bit EN_ALS = “1”. (Default)
0x01: SYNS mode. Integration is started with rising/falling edge on GPIO pin. Integration time
is set by register INTE_TIME.
0x03: SYND mode. Integration is controlled rising/falling edge on GPIO pin and register
SYNC_EDGE. If the number of edges on pin GPIO is reached, integration time is

topped
SYNS Mode
——[nterval=Ta sx1——— ——|nterval=Ta sXx 1——— i
ALS/ q ALS/ q
‘ Idle LOAD | CLEAR | DT DARK DT Wait LOAD | CLEAR | DT DARK DT Wait [/ A eeeee
36ms 1 1.4ms 1.4ms 1i4ms SYNS_Idle 1.4ms 1i4ms SYNS_Idle
i ' i .
i ' i ' i
i ' '
H H H
v v
A O A G v 1 G T | T R
' '
v : :
> — . .
T1 T2 ' y ' h
INT ‘ ‘ ‘ L .....
T1=100us 12C Read Data 12C Read Data
1ms=T2=32ms
SYND Mode
SYND_Idle i——————Interval=Tp s l——————
‘ Idle ‘ LOAD ’ CLEAR DT W ALS / DARK DT |LOAD ’ CLEAR ‘ -----
3.6ms 1.4ms 1.4ms
r¢—Integrated time, T<512ms—————m} ra——Integrated time, T<512ms————# E e ——
X o B R
st 2nd 3rd 1st 2nd 3rd E st
EDGE=2
INT
Start integration 12C Read Data Start integration

Note: T1=100us * 1ms =T2=32ms

Number of Falling SYNC-edges

0x12 SYNC_EDGE, number of falling edge at SYND mode (Default = 0x00)
BIT 7 6 5 4 3 2 1 0
R/W SYNC_EDGE
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SYNC EDGE : Number of falling edges between start and stop integration in SYND mode.

Number of edges = SYNC_EDGE + 1

ALS Compensation Coefficient

0x13 ALS DARK_COEF, the compensation coefficient of ALS with DARK (Default = 0x80)
BIT 7 6 5 4 3 2 1 0
R/W ALS DARK_COEF

ALS DARK COEF : This register is set the compensation coefficient of ALS data (after parameter
adjustment) with DARK_DATA. The value of ALS_DARK_COEF is unsigned

ALS
ALSpara = ALS data — <%) x DARK DATA
ERROR_FLAG
0x17 ERROR_FLAG, Error flag status (Default = 0x00)
BIT 7 6 5 4 3 2 1 0
R 0 DATA_READY 0 0 0 SAT_CLEAR SAT_ALS SAT_DARK

This register indicates the DARK, ALS and CLEAR data status. If anyone data is outside of
measurable range, the corresponding error flag will set to one. That also means the data is invalid.
Every conversion is done, the DATA_REDY flag will set to 1. It notifies the user that the sensor data

is updated
DARK_DATA
0x1C
0x1D DARK_DATA, DARK channel output data.
Ox1E
BIT 7 6 5 4 3 2 1 0
R DARK_DATA L
DARK_DATA M
R 0 DARK_DATA H

The ADC channel 1 result of DARK sensor is written into DARK_DATA when dark conversion is done.
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For insuring the data in the register comes the same measurement, the high byte data will be latched
when the low byte data has being accessed until the high byte data has be read. In other words, user must
read DARK_DATA_L first and then read DARK_DATA_M and so on

ALS_DATA
0x20
0x21 ALS DATA, ALS channel output data.
0x22
BIT 7 6 5 4 3 2 1 0
ALS DATA L
R ALS_DATA M
R 0 ALS_DATA H

The ADC channel O result of ALS sensor is written into ALS_DATA when ambient light conversion is done.

For insuring the data in the register comes the same measurement, the high byte data will be latched
when the low byte data has being accessed until the high byte data has be read. In other words, user must
read DARK_DATA_L first and then read DARK_DATA_M and so on

CLEAR_DATA
0x24
0x25 CLEAR_DATA, Clear channel output data.
0x26
BIT 7 6 5 4 3 2 1 0
R CLEAR_DATA L
CLEAR_DATA M
0 CLEAR_DATA_H

The ADC channel 0 result of CLEAR sensor is written into CLEAR_DATA when clear conversion is done.

For insuring the data in the register comes the same measurement, the high byte data will be latched
when the low byte data has being accessed until the high byte data has be read. In other words, user must

read DARK_DATA_L first and then read DARK_DATA_M and so on
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DARK_DATA, ALS_DATA and CLEAR_DATA output format

8,388,607

131,071
65,535

»
—

Olweak Light stron;z
If value after parameter adjustment are exceed (65535 x 2SUB_GAIN) then output data is always
8,388,607.

ALS Window Loss Compensation

0x2D ALS_WIN_LOSS, ALS window loss compensation coefficient (Default = 0x40)
BIT 7 6 5 4 3 2 1 0
R/W ALS WIN_LOSS

ALS WIN LOSS : It uses a coefficient to compensate for the window loss of ALS.

ALS WIN_LOSS g = =2, ALS_WIN_LOSS s unsigned

CLEAR Window Loss Compensation

Ox2E CLEAR_WIN_LOSS, CLEAR window loss compensation coefficient (Default = 0x40)
BIT 7 6 5 4 3 2 1 0
RIW CLEAR_WIN_LOSS

CLEAR WIN LOSS : It uses a coefficient to compensate for the window loss of CLEAR.

CLEAR_WIN_LOSS, g, = —2ARWIRLOSS ‘o EAR_WIN_LOSS is unsigned

64
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I°C Interface Timing Characteristics

Slave Address Operation
YCSAIIl scL 0 clock
(0x38)  spa data
YCSAI11l scL
(0x39)  spa

If the SDA and SCL pins are swapped as shown above, the slave will switch to another I2°C

address. This allows two slaves to connect on the same bus. After power-on-reset (POR), master
must send a single dummy |12C command to initialize the slaves to active I1°C addresses. The dummy
I2C command is as shown below.

Otherwise, the SDA and SCL pins don’t swap to connect with master, master could don’t send
dummy I2C command and send operation command directly.

SDA ! | .: 'l Any Address L[]
scb I 1 ] |
S !

© POR " Idle :Start NAC Stop

h dummy I?C f
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This section will describe the protocol of the 1°C bus. For more details and timing diag
please refer to the I1°C specification.

I I Il I } t
i 4:N‘tsugﬂ LS“DATHL | tS;P,i i\% i HB—USN\
o — | —
ScL CON o B M /| \
tHDﬂﬁ: i‘% i tHD%;% Hﬁ i<_>‘i tH\GH tHDﬂﬁ: 347 . 44 :t USsTO
Fast mode
. .
Parameter (*) Symbol Min Max Unit
SCL clock frequency fscL 100 400 kHz
Bus free time between STOP condition tsus 1.3 -- us
and START condition
LOW period of the SCL clock tLow 1.3 -- us
HIGH period of the SCL clock tHicH 0.6 -- us
Hold time (repeated) START condition tHpsTa 0.6 -- us
Set-up time (repeated) START condition tsusTa 0.6 -- us
Set-up time for STOP condition tsusto 0.6 -- us
Data hold time tHDDAT 50 -- ns
Data set-up time tsupat 100 -- ns
Pulse width of spikes which must be tsp 0 50 ns
suppressed by the input filter
Rise time of both SDA and SCL signals 20 x 300 ns
VDD/5.5
Fall time of both SDA and SCL signals 20 x 300 ns
VDD/5.5
(*) Specified by design and characterization; not production tested.
(**) All specifications are at Vaus = 3.3V, Tope=25°C, unless otherwise noted.
Rev 0.0 -23 - ©YC 2022
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Application Circuit

VBUS

R3

VW

VDD
o

INT

INT GPIO GPIO

RI
YCS61E0 ?
i & e VDD SDA sba MCU

?RZ
GND SCL SCL

.

The capacitors (C1, C2) are required for sensor power supply. The capacitors should be placed as
close as possible to the device. The high frequency AC noises can be shunted to the ground by the
capacitors. The transient current caused by digital circuit switching also can be handled by the
capacitors .A typical value 0.1/ 1 yF can be used.

The pull-up resistors (R1, R2) are required for 1°C communication. At fast speed mode (400kHz/s)
and VBUS =3V, 1.5kQresistors can be used. The pull-up resistor (R3) is also required for the interrupt,
a typical value between 10 kQ and 100 kQ can be used.
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Package Outline Drawing

Top View

|

|

|

|

|
1.0+£0.1

Front View Right Side View

0.5+0.1

Bottom View

Pin-out| Name

m @ 6 1) | INT

0.40(x6) 0.7251— E % \\;[S)E

] (

i iy i 4) | SCL

I ] D N e (5) SDA

£ S 6) | GPIO
£(6) (5) (4)
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RECOMMENDED LAND PATTERN

@
>
2 -
e g un
S i
1 i
!
0.275(x4) == L1 0.45(x6)

Notes :
1. All dimensions in millimeters.
2. Dimension tolerance is = 100 ym unless otherwise noted.
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Package Tape and Reel

Package Tape and Reel

— fe— 2.00 £0.05
4,00 £0.10 2.00 £0.05

—=] fe— 2,00 £0.05

# 1.50 +0.10
4.00£0.10
/ - 1.75+0.10

slolo & ¢

| 3.50 £0.05

T nnge e

Detail A

N
N

.30x+0.05

»L L o N—|\5' MAX
Tho+0T0 g‘a’oﬂ)

.10
0.68+0.05

A <o B

INT GPIO
(PIN1)

f @ DO B SDA
@ VSS D\R@%Eﬁ
1 Sensing Area
Detail A
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Recommended Reflow Profile

reflgw
Tpeak
) ramp up R4
R3
Treﬂow
P3 cooling
Tsmax <« —>
~
tr
Tsmln
P2 10sec
~1-2C —— «—>
Pre-heat flux activation
25C
Time 25C to peak temperature
Peak temperature (Tpeak) 255-260C (max) : 10sec
Temperature min (Tsmin) 150C 2C/sec
Pre-Heat Temperature max (Tsmax) 150C-217C 100s to 180s
P2: (Ts min to Ts max) 90-110s
Temperature (Trefiow) 217C
Time (P3) 60-90sec

Time maintain above

R3 slope (from 217C -> peak)
R4 slope (from peak -> 217C)

2C/sec [typ] -> 2.5C/sec (max)
-1.5C/sec [typ]-> -4C/sec (max)

Time to peak temperature

480s max

Cooling down slope (peak to 217C)

2-4C/ sec
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