ESMT

ELP3601

Overview

Feature

®  Skin Detector to perform precise in-ear detection

o Integrated 1050nm LED, 1450nm LED, SWIR PD
& ASIC

® Crosstalk and ambient light cancellation

® Wide configuration range

® VDD wide operation range 1.7~2.0v

® 1.8V Power Supply with 1.8V~3.6\/C bus

® ELP3601 fully comply with current RoHS
directives

Application

® \Wearable product for power control

® TWS Earbuds

Description

In light of the increasingly popular wide spectrum

(NIR/SWIR) optical sensing applications in skin
detection in TWS ear buds, optical components diny

LED, and SWIR sensors have become the crucial facto

to meet such rising user demands. The widely déstlis
skin detection function in TWS earbuds requires RWI
sensors to perform precise in-ear detection antkliver
seamless listening experiences, while at the same t
sustaining long battery life. Such product requBd¥IR
wavelength, lower power-consumption, lower cost and
smaller size with higher sensitivity.

The ELP3601 features Skin Sensor with 2mm x 1mm
x 0.65mm package. This device incorporates 1050nm &
1450nm LED and SWIR PD. The device provides skin
detection by ratio of reflected 1050nm and 1450Mmn |
light from LED.

The ELP3601 incorporates SWIR PD, timing control,
ADC and LED into one chip. The device provides
excellent proximity detection. The proximity engine
features a wide range offset adjustment to compensa
for unwanted IR energy reflection at the sensor.

The ELP3601 has provided temperature calibration
features and also has lower power design, including

standby mode and wait mode support.
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Block Diagram
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Pin Description
Description
Name Pin No. 10 Description
INT 1 10 Interrupt pin (open drain)
VDD 2 P Power supply:1.7v~2.0v
GND 3 G Ground
VDD3 4 P Supply Voltage for IR emitter (2.4v~3.6v)
SCL 5 | IIC clock
SDA 6 10 IIC data (open drain)
Elite Semiconductor Microelectronics Technology Inc. Publication Date: Jan. 2025
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ESM1] ELP3601
Electrical Specification
B Absolute Maximum Ratings
Symboal Parameter Min Max  Units Comments
Electrical Parameters
VDD Supply Voltage to GND -0.3 2.0 \
VDD3 IR emitter Voltage to GND -0.3 3.6 \
Vio Digital I/O Terminal Voltage -0.3 3.6
ho Digital Output TerminaCurreny -1 20 mA
Electrostatic Discharge
Input Current Class Il JEDEC JESD78E
Iscr , , +100 mA
(latch-up immunity)
HBM ElectrostatiDischarge JEDEC/ESDA JS-001-2017
ESDhgMm +2000 \
CDM ElectrostatiDischarge JEDEC JS-002-2014
ESDeom g +£500 v
Temperature Ranges and Storage Conditions
T Storage TemperatuRange
STRG g p g -40 85 °c
IPC/JEDEC J-STD-020
The reflow peak soldering temperature
(body temperature) isspecified accordipg
TeoDY Package Body Temperature 260 °C to IPC/JEDEC
J-STD-020 “Moisture/ReflowSensitivity
Classification for Non-hermetic Soligl
State SurfaceMount Devices.”
Relative Humidity
RHNnc _ 85 %
(non-condensing)
Power Dissipation Average power dissipation over al
Poiss 50 mw .
second period
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ESM17 ELP3601
B Recommended Operation condition
Symbol Parameter Min Typ M ax Unit
VDD Supply Voltage to Sensor 1.7 1.8 1.98 \Y
VDD3 Supply Voltage to IR emitter 2.4 3.3 3.6 \Y
fioc Clock frequency ofC - - 400 kHz
Ta Operating Ambient Temperature -30 85 °C
B Electrical and Proximity sensor characteristics
B Electrical characteristics
Symbol Parameter Conditions Min Typ Max Unit
Active State (PON=1{ 568
Active State (PON=1f 22
Ipp Supply current pA
Idle State (PON=1) 26
Sleep State (PON = ¢} 0.15
VoL INT, SDA output low voltage 6mA sink current 0.6 \Y
I EAK Leakage current, SDA, SCL, INT -5 5 pA
ViH SCL, SDA input high voltad® 1.26 %
ViL SCL, SDA input low voltage 0.54 \%
Time from power-on to readyp
Tactive ) 15 ms
receive 12C commands
Note(s):

1. Active state occurs when PON = 1, POEN = 1, P1ENand the device is actively integrating. For ti®dperation, 16 pulse with
16pulse width at 1.39ms measurement time.
2. Active state occurs when PON =1, POEN = 1, P1ENand the device is actively integrating. For ti&dperation, 16 pulse with

16pulse width at 200ms measurement time, this ihéyvait time(WTIME).

3. Sleep state occurs when PON =0 and I2C bus islidseep state has been entered as the resafievhtional flow, SAl =1,
PONwill remain high.
4. Digital pins: SDA, SCL, INT are tolerant to a commization voltage up to 3.6V

B Proximity sensor characteristics

Parameter Conditions Min Typ M ax Unit
Peak wavelength for LEDO 1050 nm
Peak wavelength for LED1 1450 nm

PSs 4096 Counts
LED pulse current 8 30 mA
LED pulse width 5 16 64 us
Numbers of LED pulse 1 16 64 pulse
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| 2C Timing Diagram

I1C Communication

Write:
1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 T 8 9 1 2 3 4 5 6 7 8 9
Device Address Byte REG. Address Byte Data Word
SDA 1 o Xt X X X0 X0 X1 X 0 X 0 XA7 X A6 XAs X a4 X A3X A2 X A1 X A0X 0 X D7 X06 X 05X D4 X 03X 02X D1 X D0X 0 ) \
mMsB ms8 =
Start A(IK Aik ack  Stor
by from from from by
Master Sensor Sensor Sensor Master
Read:

1 2 3 4 85 88 7T 8 9 1 2 3 4 5 6 T 8 9

Device Address Byte Word Address Byte
SDA 1 (0 X X X1 X0 X0 X 1 X 0 X 0 XA7XA6 XAs X asX A3 A2X A1 XAOX 0) ooe
MSB MSB
Start A(IK ACK
by from from
Master Sensor Sensor
\ J

Dummy Write

Data Word (n)

X Device Address Byte

MSB T MSB
Restart ACK
by from
Master Sensor

NACK  Stop
from by
Master ~ Master
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ELP3601
Register Description
B Register table

Address Register Name R/W Register Function ResetValue
0x80 ENABLE R/W Enables states and interrupts 0x00
0x82 PRATE R/W Proximity time 0x00
0x84 PILTOL R/W LEDO interrupt low threshold low tey 0x00
0x85 PILTOH R/W LEDO interrupt low threshold higkte 0x00
0x86 PIHTOL R/W LEDO interrupt high threshold lowtb 0x00
0x87 PIHTOH R/W LEDO interrupt high threshold hilgite 0x00
0x88 PILT1L R/W LED1 interrupt low threshold low tey 0x00
0x89 PILT1H R/W LED1 interrupt low threshold hightb 0x00
Ox8A PIHT1L R/W LED1 interrupt high threshold lowte 0x00
0x8B PIHT1H R/W LED1 interrupt high threshold higiite 0x00
0x8C PERS R/W Proximity interrupt persistence fite 0x00
0x8D CFGO R/W Configuration zero 0x50
Ox8E PCFGO R/W Proximity configuration zero Ox8F
0x8F PCFG1 R/W Proximity configuration one 0x60
0x90 CFG1 R/W Configuration one 0x40
0x91 PCFG2 R/W Proximity configuration two O0x0A
0x92 ID R Device ID 0x44
0x93 PPULSE_LENH R/W Pulse length high byte value x0M
0x94 PPULSE_LENL R/W Pulse length low byte value 20x
O0x9A STATUSO R, SC Device interrupt status byteO 0®mx
0x9B STATUS1 R, SC Device interrupt status bytel 0x
0x9C PDATAOL R LEDO emitted period ADC low data @0
0x9D PDATAOH R LEDO emitted period ADC high data 00X
Ox9F PDATA1L R LED1 emitted period ADC low data @0
O0xA0 PDATA1H R LED1 emitted period ADC high data (00)%
OXA6 REVID2 R Revision ID two 0x01
OxA8 SOFTRST R/W Soft reset 0x00
O0xA9 PWTIME R/W Proximity wait time 0x00
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ELP3601
OxAA CFG8 R/W Configuration eight 0x00
OxAB CFG3 R/W Configuration three 0x04
0xB3 PFILTER R/W Proximity filter 0x00
0xCO POFFSETOL R/W LEDO emitted period offset loatal 0x00
0xC1 POFFSETOH R/W LEDO emitted period offset hiigtta 0x00
0xC2 POFFSETI1L R/W LED1 emitted period offset loatal 0x00
0xC3 POFFSET1H R/W LED1 emitted period offset hiigtta 0x00
0xD7 CALIB R/W Proximity offset calibration 0x00
0xD9 CALIBCFGO R/W Proximity offset calibration ctval O 0x50
OxDA CALIBCFG1 R/W Proximity offset calibration ctnol 1 0x40
0xDC CALIBSTAT R Proximity offset calibration statu 0x00
0xDD INTENAB R/W Interrupt enables 0x00
OxF4 PS SWCFG2 R/W Proximity configuration two 0x73
0xF6 PSODA R/W LEDO emitted period offset caliboati 0x60
OxF7 PS1DA R/W LED1 emitted period offset caliboati 0x60
O0xF8 HDRCFG R/W HDR configuration 0x00
0x79 TRCODE R/W Trace code 0x00

Elite Semiconductor Microelectronics Technology Inc.
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ESMT ELP3601

Detail of Register Description

B Enableregister (Address 0x80)

Addr: 0x80 Enable
Bit Bit Name Default Access Bit Description
75 Reserved 000 RW Reserved
This bit activates the proximity wait feature whitghsetby the
4 PWEN 0 RW
PWTIME register. Active high.
3 Reserved 0 RW Reserved
2 P1EN 0 RW This bit activates the LED1 proximity detection.tie high.
1 POEN 0 RW This bit activates the LEDO proximity detection.tie high.
This field activates the internal oscillator and @RBhannels.
0 PON 0 RW o
Active high.

B PRATE register (Address 0x82)
Addr:0x82 PRATE

Bit Bit Name Default Access Bit Description

PSIntegration Time Value

The PRATE value specifies the PS integration timeli3dms
7:0 PRATE 0x00 RW
intervals. 0x00 indicates 1.88. The maximum PS count va

depends on the integration time.

B PILTOL Register (Address 0x84)

Addr: 0x84 PILTOL
Bit Bit Name Default ~ Access Bit Description
PSO Low Threshold Value
7:0 PILTOL 0x00 RW This register contains the low byte of the 12-bibxpmity 0
LOW threshold.

B PILTOH Register (Address 0x85)

Addr: 0x85 PILTOH
Bit Bit Name Default Access Bit Description
PSO Low Threshold Value
7:0 PILTOH 0x00 RwW This register contains the upper 4-bits of the tZkoximity 0
LOW threshold.
B PIHTOL Register (Address 0x86)
Elite Semiconductor Microelectronics Technology Inc. Publication Date: May. 2025
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ESMT ELP3601

Addr: 0x86 PIHTOL
Bit Bit Name  Default Access Bit Description
PS0 High Threshold Value
7:0 PIHTOL 0x00 RwW This register contains the low byte of the di2-proximity 0

HIGH threshold.

B PIHTOH Register (Address 0x87)

Addr: 0x87 PIHTOH
Bit Bit Name = Default Access Bit Description
PSHigh Threshold Value
7:0 PIHTOH 0x00 RwW This register contains the upper 4-bits of thebit2proximity 0

HIGH threshold.

B PILTIL Register (Address 0x88)

Addr: 0x88 PILTIL
Bit Bit Name Default Access Bit Description
PS1 Low Threshold Value
7:0 PILT1L 0x00 RwW This register contains the low byte of the 12-hibxpmity 1
LOW threshold.

B PILT1H Register (Address 0x89)

Addr: 0x89 PILTOH
Bit Bit Name  Default Access Bit Description
PS1 Low Threshold Value
7:0 PILT1H 0x00 RwW This register contains the upper 4-bits of thebit2proximity 1
LOW threshold.

B PIHTILL Register (Address 0x8A)

Addr: 0x8A PIHTOL
Bit Bit Name = Default Access Bit Description
PS1 High Threshold Value
7:0 PIHT1L 0x00 RwW This register contains the low byte of the diR-proximity 1

HIGH threshold.

B PIHTIH Register (Address 0x8B)
Addr: 0x8B PIHTOH

Bit Bit Name = Default Access Bit Description

Elite Semiconductor Microelectronics Technology Inc. Publication Date: May. 2025
Revision:1.0.1 9/26
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ELP3601

7:0

PIHTLH

0x00

RW

PS1 High Threshold Value
This register contains the upper 4-bits of thebit2proximity 1
HIGH threshold.

B PERSRegister (Address 0x8C)

Addr: 0x8C PERS
Bit Bit Name Default  Access Bit Description
74 Reserved| 0000 - Reserved.
This register sets the PS persistence filter.

0(0000) | Every PS cycle
1(0001) | Any value outside PS thresholds
2 (0010) | 2consecutive PS values out of range
3(0011) | 3consecutive PS values out of range
4 (0100) | 4 consecutive PS values out of range

3.0 PERS 0000 RW 5(0101) | 5consecutive PS values out of range
6 (0110) | 6 consecutive PS values out of range
7 (0111) | 7 consecutive PS values out of range
13 (1101) | 13 consecutive PS values out of range
14 (1110) | 14 consecutive PS values out of range
15 (1111) | 15 consecutive PS values out of range

B CFGO Register (Address 0x8D)

Addr: 0x8D CFGO

Bit Bit Name Bit Description

74 Reserved 0101 RwW ReservedMust be set to default value.
PSWait Long Flag
The PWTIME is increased by a factor of W#en PWLONC(

3 PWLONG 0 RW is asserted.

PWLONG = 1, PWTIME = PWTIME x 16
PWLONG = 0, PWTIME = PWTIME x 1

2:0 Reserved 000 RW ReservedMust be set to default value.

B PCFGO Register (Address OX8E)

Elite Semiconductor Microelectronics Technology Inc.
Revision:1.0.1

Publication Date: May. 2025
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ESMT ELP3601

Addr: Ox8E PFCGO
Bit Bit Name Default Access Bit Description
PS0 Gainl Value
PGAIN1 = 0, 1x gain.
7.6 POGAIN1 10 RW PGAIN1 = 1, 2x gain.

PGAINL1 = 2, 4x gain.
PGAINL1 = 3, 8x gain.
PS Pulse Number Value
5:0 PPULSE 001111 RW The PPULSE sets the maximum number of pulses innglg

proximity cycle. Max. pulse number=64

B PCFGI1 Register (Address 0x8F)

Addr: Ox8F PFCG1
Bit Bit Name Default  Access Bit Description
74 Reserved 0000 - Reserved.
PSO Pulse Drive Current
The drive strength of the IR LEDO current is settlhy field
PLDRIVEO LED Current
0000 8mA
0001 11mA
3.0 PLDRIVEO 0000 RW 0010 15mA
0011 18mA
0100 21mA
0101 24mA
0110 27mA
0111 30mA

B CFG1 Register (Address 0x90)

Addr: 0x90 CFG1
Bit Bit Name Default Access Bit Description
7 Reserved 0 - Reserved.
PS0 Gain2 Value
PGAIN2 = 0, 1.25x gain.
6:5 POGAIN2 10 RW PGAIN2 = 1, 2.5x gain.

PGAIN2 = 2, 5x gain.
PGAIN2 = 3, 10x gain.

4 Reserved 0 -- Reserved.

Elite Semiconductor Microelectronics Technology Inc. Publication Date: May. 2025
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ESMT ELP3601

PS1 Pulse Drive Current
The drive strength of the IR LED1 current is settlhy field
PLDRIVE1 LED Current
0000 8mA
0001 11mA
3.0 PLDRIVE1 0000 RW 0010 15mA
0011 18mA
0100 21mA
0101 24mA
0110 27TmA
0111 30mA

B PCFG2 Register (Address 0x91)

Addr: 0x91 PCFG2
Bit Bit Name Default Access Bit Description
74 Reserved 0000 - Reserved.
PS1 Gainl Value
P1GAIN1 =0, 1x gain.
3:2 P1GAIN1 10 RW P1GAIN1 =1, 2x gain.

P1GAIN1 = 2, 4x gain.
P1GAIN1 = 3, 8xgain

PS1 Gain2 Value

PGAIN2 = 0, 1.25x gain.
1:0 P1GAIN2 10 RW PGAIN2 = 1, 2.5x gain.
PGAIN2 = 2, 5x gain.
PGAIN2 = 3, 10x gain.

B D Register (Address 0x92)

Addr: 0x92
Bit Bit Name Default Access Bit Description
72 ID 010001 RO Device type identification.
1:.0 Reserved 00 RO Reserved.

B PPULSE_LENH Register (Address 0x93)
Addr: 0x93 PPULSE_L ENH

Bit Bit Name Default Access Bit Description

Elite Semiconductor Microelectronics Technology Inc. Publication Date: May. 2025
Revision:1.0.1 12/26



ESMT ELP3601

7:2 Reserved 000000 -- Reserved.

PS Pulse Length High Byte Value
These bits are the 2 most significant bits of thebit pulse lengt
PPULSE_L
1.0 00 RW control setting.

ENH
The lower 8 bits are in the PPULSE_LENL register.

The minimum pulse length igis.

B PPULSE_LENL Register (Address 0x94)
Addr: 0x94 PPULSE_L ENL

Bit Bit Name  Default Access Bit Description

PS Pulse Length Low Byte Value

These bits are the 8 least significant bits of 1Beit pulse lengt
PPULSE_L )
7:0 0x20 RW control setting.

ENL
The higher 2 bits are in the PPULSE_LENH register.

The minimum pulse length igS.

B STATUSO Register (Address 0x9A)
Addr: 0x9A STATUS

Bit Bit Name Default  Access Bit Description

7:6 Reserved 000 -- Reserved.

Temperature Interrupt Flag
5 TINT 0 R, SC | If the temperature inside ELP3601 goes out of rankis flag

will be set to indicate the temperature has changed

PSInterrupt Flag

If POEN is set, proximity interrupt flag indicatéisat proximity
4 PINT 0 R, SC | 0 results have exceeded thresholds and persisteeitings.
Alternatively, if P1EN is set, it indicates thabgimity 1 results
have exceeded threshold and persistence.

PS Saturation Flag

Proximity saturation flag indicates that an ambierdr

reflective-saturation event occurred during a poasi proximity

3 PSAT 0 R, SC
cycle.
(Note : PS_IR data = 12'h000 or PS_EM data = 12h0Q
including hardware average)
Calibration Interrupt Flag

2 CINT 0 R, SC | Calibration interrupt flag indicates that caliboati has
completed.

Elite Semiconductor Microelectronics Technology Inc. Publication Date: May. 2025
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PS Zero Detection Flag
If POEN is set, zero detection interrupt flag iraties that a zero

value in proximity 0. Alternatively, If P1EN is setzero

1 ZINT 0 R,SC | detection interrupt flag indicates that a zero eaili proximity
1.
If AUTO_OFFSET_ADJ is set, it caused the proxinoffset to
be decremented.

0 Reserved 0 - Reserved.

B STATUSI1 Register (Address 0x9B)

Addr: 0x9B
Bit Bit Name

Default

Access

STATUS

Bit Description

7 P1INT

R, SC

PS1 Interrupt Flag
Proximity interrupt flag indicates that LED1 proxim results

have exceeded thresholds and persistence settings.

6 Z1INT

R, SC

PS1 Zero Detection Flag

Zero detection interrupt flag indicates that a zesmue in
PDATA has caused the LED1 proximity offset to K
decremented (if AUTO_OFFSET_ADJ =1).

5 P1SAT_REF

R, SC

PS Reflective LED1 Proximity Saturation Flag
The Reflective LED1 Proximity Saturation Interrdjgtg signals
that the AFE has saturated during the IR LED1 a&cfigrtion of

proximity integration.

4 P1SAT_AMB

R,SC

PS Ambient LED1 Proximity Saturation Flag
The Ambient LED1 Proximity Saturation Interrupt dlaignals
that the AFE has saturated during the IR LED1 iwacportion

of proximity integration.

3 POINT

R,SC

PSO Interrupt Flag
Proximity interrupt flag indicates that LEDO proxig results

have exceeded thresholds and persistence settings.

2 ZOINT

R,SC

PS0 Zero Detection Flag

Zero detection interrupt flag indicates that a zesmue in
PDATA has caused the LEDO proximity offset to h
decremented (if AUTO_OFFSET_ADJ =1).

1 POSAT_REF

R,SC

PS Reflective LEDO Proximity Saturation Flag
The Reflective LEDO Proximity Saturation Interrdfgtg signals
that the AFE has saturated during the IR LEDO a&cpiortion of

Elite Semiconductor Microelectronics Technology Inc.
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proximity integration.

PS Ambient LEDO Proximity Saturation Flag

The Ambient LEDO Proximity Saturation Interrupt dlaignals

0 POSAT_AMB 0 R,SC . i )
that the AFE has saturated during the IR LEDO iivacportion

of proximity integration.

B PDATAOL Register (Address 0x9C)

Addr: 0x9C PDATAL
Bit Bit Name Default Access Bit Description
PSO Low Byte Data (PS_A_Data)
7:0 PDATAOL 0x00 RO This register contains the low byte of the Hi-proximit
ADC data.

B PDATAOM Register (Address 0x9D)

Addr: 0x9D PDATAM
Bit Bit Name Default Access Bit Description
7:4 Reserved 0000 RO Reserved.
PSO High Data (PS_A_Data)
3.0 PDATAQOH 0000 RO This register contains the 4 most significant ifsthe 12bit]
proximity ADC data.

B PDATALL Register (Address 0x9F)

Addr: Ox9F PDATAL
Bit Bit Name Default Access Bit Description
PS1 Low Byte Data (PS_A_Data)
7.0 PDATAI1L 0x00 RO This register contains the low byte of the HiR-proximit
ADC data.

B PDATA1H Register (Address 0xAQ)

Addr: OxAO PDATAM
Bit Bit Name Default Access Bit Description
7:4 Reserved 0000 RO Reserved.
PS1 High Data (PS_A_Data)
3.0 PDATA1H 0000 RO This register contains the 4 most significant lifsthe 12bit]
proximity ADC data.

B REVID2 Register (Address 0xAG6)

Elite Semiconductor Microelectronics Technology Inc. Publication Date: May. 2025
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Addr: OxA6 REVID2
Bit Bit Name Default Bit Description
7:4 Reserved 0000 - Reserved.
3.0 VER_ID 0001 RO Device Version Number

B SOFTRST Register (Address 0xA8)

Addr: OxA8
Bit Bit Name Default Access Bit Description
71 Reserved 0000000 - Reserved
Softwar e Reset Enable Flag

Writing a 1 to this bit will cause all registers be reset
to their default state. This will immediately temate all
0 SOFTRST 0 R/W device operation and put the device into the sttefe.
SOFTRST = 1, All registers will be reset to the aldf
state.

SOFTRST = 0, Normal operation.

B PWTIME Register (Address 0xA9)
Addr: 0xA9 PWTIME

Bit Bit Name Default Bit Description
PSWait Time Value
The PWTIME value specifies the PS wait time in 39
intervals. 0x00 indicates 1.39ms.

PWTIME Wait Cycles Wait Time
0x00 1 1.39ms
0x01 2 2.78ms

7:0 PWTIME 0x00 RW Ox11 18 25ms
0x23 36 50ms
Ox3F 64 89ms
OxFF 256 356ms

B CFG8 Register (Address 0xAA)

Addr: OXAA
Bit Bit Name Default Access Bit Description
71 Reserved 0000000 -- Reserved.
Elite Semiconductor Microelectronics Technology Inc. Publication Date: May. 2025
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0 PDEN 0 RW Proximity PD Enable Flag

B CFG3 Register (Address 0xAB)
Addr: OXAB

Bit Bit Name Default Access Bit Description

Status Reset Flag
If set, then flag bits in the STATUS register wikk rese

. INTRD_CLE 0 BW whenever the STATUS register is read over 12C.
AR INTRD_CLR = 1,All flag bits of the STATUS register g
reset.

INTRD_CLR =0, IDLE.

6:5 Reserved 00 -- Reserved.

Sleep After Interrupt Enable Flag
The Sleep After Interrupt bit is used to place device intog

low power mode upon an interrupt pgsertion.

PON SAl INT Oscillator
4 SAl 0 RW 0 X X OFF
1 0 X ON
1 1 1 ON
1 1 0 OFF
3.0 Reserved 0100 RW ReservedMust be set to default value.

B PFILTER Register (Address 0xB3)

Addr: 0xB3 PFILTER
Bit Bit Name Default Access Bit Description
7:2 Reserved 000000 - Reserved.
Proximity Moving average selection Flag
PMAVG MAYV Select

1:0 PMAVG 00 RwW 00 Disabled
01 2 Values
10 4 Values

B POFFSETOL Register (Address 0xCO)
Addr: 0xCO POFFSETOL

Bit Bit Name Default Access Bit Description

Elite Semiconductor Microelectronics Technology Inc. Publication Date: May. 2025
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Proximity0 Crosstalk Offset Low Byte
7:0 POFFSETOL 0x00 RW This register contains the low byte of the signed

proximity0 offset adjust value.

B POFFSETOH Register (Address 0xC1)
Addr: 0xC1 POFFSETOH

Bit Bit Name Default Access Bit Description

75 Reserved 000 -- Reserved.

ProximityO Crosstalk Offset High Byte
4.0 POFFSETOH 00000 RW This register contains the 5 most significant bitshe

signed proximity0 offset adjust value.

B POFFSETLL Register (Address 0xC2)

Addr: 0xC2 POFFSET1L
Bit Bit Name Default Access Bit Description
Proximityl Crosstalk Offset Low Byte
7:0 POFFSETI1L 0x00 RW This register contains the low byte of the signed

proximity1 offset adjust value.

B POFFSET1H Register (Address 0xC3)
Addr: 0xC3 POFFSET1H

Bit Bit Name Default Access Bit Description

75 Reserved -- -- Reserved.

Proximityl Crosstalk Offset High Byte
4.0 POFFSET1H 0 RwW This register contains the 5 most significant bitshe

signed proximity1 offset adjust value.

B CALIB Register (Address 0xD7)
Addr: 0xD7 CALIB

Bit Bit Name Default Access Bit Description
Calibration Average Enable Flag
Enables proximity hardware averaging as seld
7 CALAVG 0 RW with PROX_AVG during calibration.
CALAVG = 0, No hardware averaging
CALAVG = 1, Hardware averaging enabled

6:5 Reserved 00 -- Reserved.
4 CALPRAT 0 RwW Calibration PRATE Enable Flag
Elite Semiconductor Microelectronics Technology Inc. Publication Date: May. 2025
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E Enables PRATE during calibration. Useful w

averaging is enabled.
CALPRATE =0, PRATE ignored
CALPRATE = 1, PRATE applied between avera

samples

3:1 Reserved 000 -- Reserved.

Calibration Start Flag

START_OF Calibration sequence start.

FSET_CAL START_OFFSET_CAL =1, Calibration start.
START_OFFSET_CAL =0, IDLE.

B CALIBCFGO Register (Address 0xD9)

Addr: 0xD9 CALIBCFGO
Bit Bit Name Default Access Bit Description
Proximity Offset Calibration Target
Value PDATA Target
(000)0 3
(001)1 7
S BINSRCH_ 010 W (010)2 15
TARGETO (011)3 31
(100)4 63
(101)5 127
(110)6 255
(111)7 511
4 Reserved 1 - ReservedMust be set to default value.
AT OFS_A Auto Offset Adjustment
3 D3 0 RW If set, this bit causes the value in POFFSETL teg
to be decremented if PDATA ever becomes zero.
PS Har dware Average Number
PROX_AVG defines the number of ADC samj
collected and hardware averaged during a prox
20 PROX_AV 000 - cycle.
G Value Averaging Cycle
(000)0 Disable
(001)1 2
(010)2 4
Elite Semiconductor Microelectronics Technology Inc. Publication Date: May. 2025
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(011)3 8
(100)4 16
(101)5 32
(110)6 64
(111)7 128

B CALIBCFG1 Register (Address 0xDA)

OxDA CALIBCFG1
Bit Name Default Access Bit Description
Proximity Offset Calibration Target
Value PDATA Target
(000)0 3
(001)1 7
S BINSRCH_ 010 W (010)2 15
TARGET1 (011)3 31
(100)4 63
(101)5 127
(110)6 255
(111)7 511
4.0 Reserved 00000 - ReservedMust be set to default value.

B CALIBSTAT Register (Address 0xDC)

Addr: OxDC CALIBSTAT
Bit Bit Name Default Access Bit Description
74 Reserved 0000 - Reserved.
PS1 Offset Adjusted Enable Flag
OFFSETL_ Bit is set when the proximityloffset has beg
3 ADJUSTE 0 -y automatically decremented if AUTO_OFFSET_AD
5 1 (see CALIBCFG register).
This bit can be cleared by writingy to it or settin
AUTO_OFFSET_ADJ to 0.
PS0 Offset Adjusted Enable Flag
OFFSETO_ Bit is set when the proximityOoffset has beg
2 ADJUSTE 0 RW automatically decremented if AUTO_OFFSET_AD
D 1 (see CALIBCFG register).
This bit can be cleared by writing 1 to it or smaq
Elite Semiconductor Microelectronics Technology Inc. Publication Date: May. 2025
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AUTO_OFFSET_ADJ to 0.

1 Reserved 0 - Reserved.
Calibration finish flag
This flag indicates that calibration has finished.
CALIB_FI
0 0 RW This bit is a copy of the CINT bit in the STAT
NISHED

register.

It will be cleared when the CINT bit is cleared.

B INTENAB Register (Address 0xDD)

Addr: 0xDD INTENAB

Bit Bit Name Default Access Bit Description
7:6 Reserved 00 - Reserved.

5 TIEN 0 RwW Temperature Interrupt Enable Flag
4 PIEN 0 RwW PS Interrupt Enable Flag

3 PSIEN 0 RwW PS Saturation interrupt Enable Flag

2 CIEN 0 RwW Calibration Interrupt Enable Flag

1 ZIEN 0 RW Zero detect Interrupt Enable Flag

0 Reserved 0 - Reserved.

Addr: OxF4

Bit

Bit Name

Default

PS SWCFG2

Bit Description

; EN_COMP 0 BW Enable/Disable crosstalk compensation using P
_PS P1RS, PODA and P1DA.
6:0 Reserved 1110011 -- ReservedMust be set to default value.

B PSODA Register (Address 0xF6)

Addr: OxXF6
Bit Bit Name Default Bit Description
7:6 PORS 01 RwW PSO0 Offset Calibration DA Stage Flag
5:0 PODA 100000 RW PS1 Offset Calibration DA Selection Flag

B PS1DA Register (Address 0xF7)

Addr: OxF7

Bit
7:6

Bit Name

P1RS

Default
01

RwW

Bit Description

PS1 Offset Calibration DA Stage Flag
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5:0 P1DA 100000 RW PS1 Offset Calibration DA Selection Flag

B HDRCFG Register (Address 0OxF8)

Addr: OxF8 HDRCFG
Bit Bit Name Bit Description
P1DA_BAS
7:6 £ 00 RwW PS1 Offset Calibration DA Basement Flag
PODA_BAS
5:4 £ 00 RwW PSO0 Offset Calibration DA Basement Flag
3:0 Reserved 0011 - ReservedMust be set to default value.

B TRCODE Register (Address 0x79)

Addr: 0x79 TRCODE
Bit Bit Name Default Access Bit Description
75 Reserved 000 -- ReservedMust be set to default value.
4:0 TRCODE 00000 R Trace code
Elite Semiconductor Microelectronics Technology Inc. Publication Date: May. 2025
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Application Circuit

VBUS
VDD
(1.7v~2.0v) (1.8v~3.6v)
R 22K > 22K > 10K
VDD3 ELP3601
(3.0v) VDD SCL
= o -4, 7uF VDD3 SDA
1-4.70F
J? GND INT .~
B Power on Sequence
TI
VBUS >
VDD

Note: The T1 time is recommended more than 30ms (VDD first is recommended)
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Package | nformation

TOPView
0.2;: 0.41 =l
3.GND 2.VvDD 1INT
A
-
A
1 0.31 0.6
Yy
Y
) .
4.VDD3 5.SCL 6.SDA
——————» 0.2
0.555
- 7 >
SideView
L 0.65
0.28
Bottom View
4.VDD3 5.SCL 6.SDA
Y
— 0.25
Y
0.4
0.6]
.
3.GNI|Z) 2V|DD 1INT
n 0.73 "l

Note: all dimensions are in mm
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Soldering I nformation

B Soldering condition

260 °C ‘ ‘ / \

217 0C | Max. ramp up rate=3 0C/sec ‘ \} Max ramp down rate= 6 %C/sec
Soldering Zore
60~150 sec
200 °C \
150 °C

Pre-heating time
60~180 sec

Note': Reflow soldering should not be done more thaeghimes
Note? When soldering, do not stress on IC during heatin
Note>: After soldering, do not warp the board
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Recommended of storage method and ESD precaution

Dry box storage is recommended as soon as the aluminum bag has been
opened. It could prevent moisture absorption.
The following conditions should be followed if dry boxes are not available

-- Storage temperature 10C to 30C
-- Storage humidity <= 60% RH max

After more than 72 hours Under the conditions moisture content will be too
high for reflow soldering. In case of moisture absorption, the devices will
recover to former conditions by drying under the following condition

-- 192 hours at 40C and 5% RH or
-- 96 hours at 60C and < 5% RH for device containers, or
-- 24 hours at 125C is not suitable for reel

ESD precaution
-- When the Chips are removed from Anti-static bag, please follow the
handing procedure to prevent ESD damage
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