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1 Functional Description 

The operation of the AS7030B is based on photoplethysmography (PPG) and electrocardiogram 

(ECG). PPG is the most used HRM and HRV method, which measures the pulse rate by sampling 

light modulated by the blood vessels, which expand and contract as blood pulses through them. ECG 

is the reference for any measurement of the bio potential generated by the heart. 

The embedded ECG analog front end satisfies IEC 60601-2-47 requirements. 

The module includes the LEDs, photo-sensor, analog front-end (AFE) and sequencer as well as 

application software. In addition, the module also enables skin temperature and skin resistivity 

measurements by providing interfaces to external sensors. 

Built-in infrared emitter and dedicated photodiode enable easy integration of proximity function in 

wearable or mobile devices. 

Compared to the previous generation AS7030B has 250% larger photodiode with improved the optical 

performance. This in combination with more efficient LEDs allows reducing current consumption while 

achieving high PPG performances. 

The AS7030B’s low-power design and small form factor is particularly well suited to application in 

fitness bands, smart watches, sports watches and smart patches, in which board space is limited and 

in which users look for extended, multi-day intervals between battery recharges. 

1.1 Key Benefits & Features 

The benefits and features of AS7030B, Vital Sign Sensor, are listed below: 

Figure 1: 

Added Value of Using AS7030B 

Benefits Features 

Address all skin types Improved optical path 

Higher optical NR  250% larger embedded photodiode  

Allows smallest application size e.g. narrow 
HRM measurement band 

Single device integrated optical solution 

Electrocardiogram ECG with dry electrodes 
Embedded low noise analog front end for ECG 
signals acquisition  

Enabling blood pressure measurements  Synchronized PPG and ECG acquisition 

Good HRM measurement quality Low noise analog optical front end  

http://www.ams.com/Document-Feedback
http://ams.com/


 

 Document Feedback AS7030B 
  Functional Description 

 

 
Datasheet • PUBLIC  
DS000716 • v1-00 • 2020-Jun-10 128 │ 4 

 

Benefits Features 

Additional information for end user 
Analog electrical front end (e.g. for temperature 
sensing using a NTC or galvanic skin resistivity 
(GSR)) 

Proximity function easy to implement 
Built-in infrared emitter and dedicated 
photodiode 

Integrated interference filter Reduce negative effect of strong sunlight 

Long operating time 
Hardware sequencer to offload processor 

Adjustable LED driver with current control 

Works reliably with ambient light Synchronous demodulator 

 

1.2 Applications 

● Optical sensor platform 

● Fitness band 

● Smart watch 

● Heart rate monitor 

● Cuff less blood pressure measurements 

● ECG monitoring 

http://www.ams.com/Document-Feedback
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1.3 Block Diagram 

The functional blocks of this device are shown below: 

Figure 2 : 

Functional Blocks of AS7030B 
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2 Ordering Information 

 

Ordering Code Package Marking Delivery Form Delivery Quantity 

AS7030B-COLT OLGA-22 n.a. Tape & Reel 5000 pcs/reel 

AS7030B-COLM OLGA-22 n.a. Tape & Reel 500 pcs/reel 

 

http://www.ams.com/Document-Feedback
http://ams.com/


 

 Document Feedback AS7030B 
  Pin Assignment 

 

 
Datasheet • PUBLIC  
DS000716 • v1-00 • 2020-Jun-10 128 │ 7 

 

3 Pin Assignment 

3.1 Pin Diagram 

Figure 3: 

Pinout 
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3.2 Pin Description 

Figure 4: 

Pin Description of AS7030B  

Pin Number Pin Name Pin Type(1) Description 

1 VD1 AI Supply voltage for LED D1 

2 VD3 AI Connection to current sink 3 

3 GND G 
Power supply ground. All voltages are 
referenced to GND. 

4 ECG_INP AI ECG amplifier positive input 

5 ECG_INN AI ECG amplifier negative input 

6 ECG_REF AO ECG amplifier reference output 

7 ENABLE DI 

Enable input for AS7030B. Active high. 
Setting this input to low resets all internal 
registers and the AS7030B enters power 
down mode. Setting it high allows 
operation of the AS7030B. 

If ENABLE is not used (AS7030B always 
enabled), connect to VDD. 

8 INT DO 
Open drain interrupt output pin. Active 
low. 

9 SCL DI 
I²C serial clock input terminal – the device 
does not use clock stretching therefore 
SCL is only an input terminal. 

10 SDA DIO I²C serial data I/O terminal – open drain. 

11 NC  Not connect 

12 VDD P 
Supply voltage. Connect a 2.2 μF 
capacitor to GND. 

13 GPIO0 GPIO General purpose input/output 

14 GPIO1 GPIO General purpose input/output 

15 GPIO2 GPIO General purpose input/output 

16 GPIO3 GPIO General purpose input/output 

17 V_LDO AO 

1.9 V output voltage. Connect 2.2 μF 
capacitor to GND 

(e.g. 0402 sized capacitor 
GRM153R60J225ME95 or 0201 sized 
GRM033R60J225ME47 from Murata – 
needs to have >1 μF with 1.0 V voltage 
bias); do not load externally 

18 AGND GND 
Analog ground. Connect to low noise 
GND 

http://www.ams.com/Document-Feedback
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Pin Number Pin Name Pin Type(1) Description 

19 SIGREF_ECG AO 

Analog reference output. Connect 2.2 μF 
capacitor to GND 

(e.g. 0402 sized capacitor 
GRM153R60J225ME95 or 0201 sized 
GRM033R60J225ME47 from Murata – 
needs to have >1 μF specified for 1.0 V 
voltage bias); do not load externally 

The typical operating voltage on this pin is 
0.6 V (sigref_en=1) 

20 SIGREF AO 

Analog reference output. Connect 2.2 μF 
capacitor to GND 

(e.g. 0402 sized capacitor 
GRM153R60J225ME95 or 0201 sized 
GRM033R60J225ME47 from Murata – 
needs to have >1μF specified for 1.0 V 
voltage bias); do not load externally 

The typical operating voltage on this pin is 
0.6 V (sigref_en=1) 

21 VD2 AI Supply voltage for LED D2  

22 VD4 AI Supply voltage for LED D4  

 
(1) DI Digital Input 

DO Digital Output 

DIO Digital IO 

AI  Analog Input 

AO Analog Output 

GPIO General Purpose IO 

P  Power Supply 
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4 Absolute Maximum Ratings 

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to 

the device. These are stress ratings only. Functional operation of the device at these or any other 

conditions beyond those indicated under “Operating Conditions” is not implied. Exposure to absolute 

maximum rating conditions for extended periods may affect device reliability. 

Figure 5 

Absolute Maximum Ratings of AS7030B 

Symbol Parameter Min Max Unit Comments 

Electrical Parameters 

VSUP / VGND Supply Voltage to Ground  6 V  

VIN 
Input Pin Voltage to Ground pins 
GPIO0/1/2/3 

-0.3 
VDD+0.3 
(max. 6 V) 

V Diode to VDD 

VIN-OTHER 
Input Pin Voltage to Ground pins 
SCL/SDA/INT/ENABLE and 
VD1/VD2/VD3/VD4 

-0.3 5.5 V 
No internal diode to 
VDD or V_LDO 

VVD1/2/3/4_INTERNAL 
Voltage between internal pin of VD1-
VD4 to VDD 

 VDD+0.3 V 

Internal diode 
between current 
source (internal node 
at anode of the LED 
if the pin has a LED 
otherwise VD1/2/3/4 
pin) and VDD 

VIN-LDO 
Input Pin Voltage to Ground for pin 
V_LDO 

-0.3 2.0 V Diode to VDD 

VIN-LDO_DIODE 
Input Pin Voltage to Ground pins for 
ECG_INP/ECG_INN/ECG_REF/SIGREF 

-0.3 2.0 V Diode to V_LDO 

VGND-AGND 
Analog to power ground voltage 
difference 

-0.3 +0.3 V  

ISCR Input Current (latch-up immunity) ±100 mA JEDEC JESD78 

Electrostatic Discharge 

ESDHBM Electrostatic Discharge HBM ±2 kV 
ANSI/ESDA/JEDEC 
JS-001-2012 

Temperature Ranges and Storage Conditions 

TSTRG Storage Temperature Range -40 85 °C  

TBODY Package Body Temperature  260 °C 
IPC/JEDEC J-STD-
020 (1) 

RHNC Relative Humidity (non-condensing) 5 85 %  

MSL Moisture Sensitivity Level 3  
Represents a 
maximum floor life 
time of 168h 

 
(1) The reflow peak soldering temperature (body temperature) is specified according to IPC/JEDEC J-STD-020 

“Moisture/Reflow Sensitivity Classification for Nonhermetic Solid State Surface Mount Devices.” The lead finish for 

Pb-free leaded packages is “Matte Tin” (100 % Sn)  

http://www.ams.com/Document-Feedback
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5 Electrical Characteristics 

All limits are guaranteed. The parameters with Min and Max values are guaranteed with production 

tests or SQC (Statistical Quality Control) methods. 

Figure 6: 

Electrical Characteristics of AS7030B 

Symbol Parameter Conditions Min Typ Max Unit 

VDD 
Supply 
voltage 

 2.7 3.8 5.5 V 

TAMB 
Operating 
free-air 
temperature 

 −30   70 °C 

IDD 
Supply 
current 

ENABLE=VDD, 
ldo_en=0;  
osc_en=0; internal LDO 
operating in low power 
mode – only I²C 
communication possible, 
no blocks shall be 
enabled (1) 

 22  μA 

ENABLE=VDD, 
ldo_en=1;  
osc_en=0; internal LDO 
operating and bandgap 
running – I²C 
communication possible, 
analog blocks can be 
enabled (1) 

 32  μA 

ENABLE=VDD, 
ldo_en=1,  
osc_en=1; internal LDO 
operating and bandgap 
and oscillator running – 
I²C communication 
possible, analog blocks 
can be enabled 

 86  μA 

SIGREF buffer 
(sigref_en=1) 

 52  μA 

Trans-impedance 
amplifier  
(pd_amp_en=1) 

 110  μA 

Optical front end 
operating (one channel) 

 200  μA 

http://www.ams.com/Document-Feedback
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Symbol Parameter Conditions Min Typ Max Unit 

Gain stage 
(ofe1_gain_en=1 or 
ofe2_gain_en=1) 

 75  μA 

ADC sampling at 20 Hz 
with 64 μs settling time 

 4.5  μA 

ECG amplifier and 
frontend (need SIGREF 
enabled) 

 190  μA 

ECG leakage 
compensation 
(ecg_low_leakage_en=1), 
low pass filter, high pass 
filter and gain stage 

 151  μA 

Power down, no I²C 
communication possible 

ENABLE=GND(2) 
 0.5  μA 

VOL 

GPIO0-3, 
INT, SDA 
output low 
voltage 

With 3 mA load 

With 6 mA load 

0 

0 
 

0.4 

0.8 
V 

VOH 
GPIO0-3 
output high 
voltage 

With 3 mA load 2.3  VDD V 

VIH 

GPIO0-3, 
SCL, SDA, 
ENABLE 
input high 
voltage 

 1.25   V 

VIL 

GPIO0-3, 
SCL, SDA, 
ENABLE 
input low 
voltage 

   0.54 V 

ILEAK1 
GPIO0-3, 
SCL, SDA, 
ENABLE, INT 

 -1  1 μA 

ILEAK2 
VD1, VD2 
VD3, VD4 

 -3  3 μA 

E_f2M 

Tolerance of 
internal 
2 MHz 
oscillator 

0 ºC to 70 ºC, VDD<5.0 V -2  2 % 

-30 ºC to 70 ºC -4  2 % 

ECG Amplifier and Filter 

ILEAK_ECG 
ECG pins 
leakage 
current 

Lab evaluation shows 
<±20 nA maximum 
leakage current. Not 
production tested. 

 ±1  nA 
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Symbol Parameter Conditions Min Typ Max Unit 

VNOISE_ECG 
Input referred 
noise 

Gain=192 V/V, short 
circuited inputs, sample 
rate = 1000 sps, BW 
0.33 Hz÷100 Hz. Filtered 

 1.64  μVrms 

LED 

ILED 

Allowed 
operating 
LED current 
range 

 0  50 mA 

1/10 duty cycle @ 1 kHz 

(csx_boost = 0) 
  100 mA 

1/10 duty cycle @ 1 kHz 
external LED  

(csx_boost = 1) 

  200 mA 

VFLED 

 

Forward 
voltage 

Green LED, add 
compliance voltage of 
LED driver, ILED=10 mA, 
add compliance voltage 
of LED driver (V_Dmin) to 
obtain minimum voltage 
on the pin to drive the 
current at TAMB=25 ºC 

 3.1 3.3 V 

IR LED, ILED=20 mA  1.4  V 

λp 

 

Peak 
wavelength at 
ILED=20 mA 

Green LED 527  

nm 

IR LED 940  

LED Driver 

ILED1/2/3/4 

LED output 
current range 

LED current is adjustable 
with 10 bits – registers 
curr1/2/3/4 csx_boost = 0 

0  100 

mA 
LED current is adjustable 
with 10 bits – registers 
curr1/2/3/4 csx_boost = 1 

  200 

Tolerance 
At 35 mA output current 
(currX[9:0]=166 h, 
X=1…4), VDD<5.0 V 

-7  7 % 

V_Dmin 
Min output 
voltage 
compliance 

csx_boost = 0  0.3  
V 

csx_boost = 1  0.7  

V_Dmax 
Max output 
voltage 
compliance 

   5.5 V 

Photodiode 

Area 
Photodiode 
area 

  2.5  mm2 

http://www.ams.com/Document-Feedback
http://ams.com/


 

 Document Feedback AS7030B 
  Electrical Characteristics 

 

 
Datasheet • PUBLIC  
DS000716 • v1-00 • 2020-Jun-10 128 │ 14 

 

Symbol Parameter Conditions Min Typ Max Unit 

RePD1-4 

Irradiance 
responsivity 
photodiode 
PD1…PD4 

Wavelength = 550 nm; 
4 photodiodes (PD1 - 
PD4)  connected 
together; TIA resistor 
(pd_ampres) = 3 MΩ 

 212  

Counts/ 
(µW/cm2) 

Irradiance 
responsivity 
photodiode B 

Wavelength = 940 nm; 
TIA resistor (pd_ampres) 
= 3 MΩ 

 11  

Id Dark current Ee=0, TAMB =25 °C 0  1 nA 

Ios 
Extrapolated 
offset current 

TAMB =25 °C -1  1 nA 

ADC 

Vref 
ADC 
reference 
voltage 

  1.6  V 

Nbit Resolution  14   Bit 

INL 
Relative 
accuracy 

TAMB =25 °C -8  8 LSB 

DNL(3) 
Differential 
nonlinearity 

TAMB =25 °C  1.5  LSB 

 Offset error TAMB =25 °C -8  8 LSB 

 Gain error TAMB =25 °C -8  8 LSB 

SNR 
Signal-to-
noise ratio 

Fsample = 1 kHz, 
Fsignal=100 Hz 

 80  dB 

THD 
Total 
harmonic 
distortion 

Fsample = 1 kHz, 
Fsignal=100 Hz 

 -70  dB 

Tconv 
Conversion 
rate 

14-bit resolution   50 ksps 

Vin 
Input voltage 
range 

 0  Vref V 

I²C Mode Timings 

fSCLK 
SCL clock 
Frequency 

 0  400 kHz 

tBUF 

Bus free time 
Between a 
STOP and 
START 
condition 

 1.3   µs 

tHD:STA 

Hold time 
(Repeated) 
START 
condition(4) 

 0.6   µs 
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Symbol Parameter Conditions Min Typ Max Unit 

tLOW 
LOW period 
of SCL clock 

 1.3   µs 

tHIGH 
HIGH period 
of SCL clock 

 0.6   µs 

tSU:STA 

Setup time for 
a repeated 
START 
condition 

 0.6   µs 

tHD:DAT 
Data hold 
time(5) 

 0  0.9 µs 

tSU:DAT 
Data setup 
time(6) 

 100   ns 

tR 
Rise time of 
both SDA and 
SCL signals 

 20  300 ns 

tF 

Fall time of 
Both SDA 
and SCL 
signals 

 20  300 ns 

tSU:STO 
Setup time for 
STOP 
condition 

 0.6   µs 

CB 
Capacitive 
load for each 
bus line 

CB — total capacitance 
of one bus line in pF 

  500 pF 

CI/O 
I/O pin 
capacitance 
(SDA, SCL) 

   10 pF 

 
(1) GPIO0-3 configured to draw minimum current (software dependent). 

(2) AS7030B I2C interface active also in power down mode 

(3) Specified only typical value for DNL to reduce production test time. 

(4) After this period, the first clock pulse is generated. 

(5) A device must internally provide a hold time of at least 300 ns for the SDA signal (referred to the VIHMIN of the SCL 

signal) to bridge the undefined region of the falling edge of SCL. 

(6) Fast-mode device can be used in a standard-mode system, but the requirement tSU:DAT = to 250 ns must then be met. 

This is automatically the case if the device does not stretch the LOW period of the SCL signal. If such a device does 

stretch the LOW period of the SCL signal, it must output the next data bit to the SDA line tR max + tSU:DAT = 1000 + 250 = 

1250 ns before the SCL line is released. 
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Figure 7: 

I²C Mode Timing Diagram 
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6 Register Description 

6.1 Register Overview 

Figure 8: 

Register Overview 

Addr Name <D7> <D6> <D5> <D4> <D3> <D2> <D1> <D0> 

Register Type 1 

0x0F GPIO_SYNC Not used Not used Not used  Not used Not used 
gpio_edg
e 

goio_select[1:0] 

0x10 LED_CFG sigref_en 
sigref__e
cg_volta
ge 

sigref__ofe_voltage[1
:0] 

led4_en led3_en led2_en led1_en 

0X11 
LED_WAIT_L
OW 

led_wait_low[7:0] 

0X12 LED1_CURRL Curr1[1:0] Not used Not used  Not used Not used Not used 
cs1_boo
st 

0X13 
LED1_CURR
H 

Curr1[9:2] 

0X14 LED2_CURRL Curr2[1:0] Not used Not used  Not used Not used Not used 
cs2_boo
st 

0X15 
LED2_CURR
H 

Curr2[9:0] 

0X16 LED3_CURRL Curr3[1:0] Not used Not used  Not used Not used Not used 
cs3_boo
st 

0X17 
LED3_CURR
H 

Curr3[9:2] 

0X18 LED4_CURRL Curr4[1:0] Not used Not used  Not used Not used Not used 
cs4_boo
st 

0X19 
LED4_CURR
H 

Curr4[9:2] 

0X2C 
LED12_MOD
E 

Man-
sw_led2 

Led2_mode[2:0] 
Man_sw
_led1 

Led1_mode[2:0] 

0X2D 
LED34_MOD
E 

Man-
sw_led4 

Led4_mode[2:0] 
Man-
sw_led3 

Led3_mode[2:0] 

0X2E 
MAN_SEQ_C
FG 

man_mo
de 

man_sw
_sdmult 

man_sw
_sdpol 

man_sw
_itg 

diode_ctrl[2:0] seq_en 

0X1A PD_CFG Not used pd_boost pd4 pd3 pd2 pd1 pd_i1 pd_i0 

0X1B 
PDOFFX_LE
DOFF 

pdoffx_ledoff[7:0] 

0X1C 
PDOFFX_LE
DON 

pdoffx_ledon[7:0] 

0X1D 
PD_AMPRCC
FG 

pd_ampres[2:0] pd_ampcap[4:0] 

0X1E PD_AMPCFG 
pd_amp_
en 

pd_amp_
auto 

pd_ampvo[3:0] pd_ampcomp[1:0] 
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Addr Name <D7> <D6> <D5> <D4> <D3> <D2> <D1> <D0> 

0X1F 
OFE1_PD_T
HCFG 

ofe1_pd_clipdetect_h_thresh[3:0] ofe1_pd_clipdetect_l_thresh[3:0] 

0X30 SEQ_CNT seq_count[7:0] 

0X31 SEQ_DIV seq_div[7:0] 

0X32 SEQ_START Not used Not used Not used Not used Not used 
seq_strat
_gpio 

seq_start
_sync 

seq_start 

0X33 SEQ_PER seq_period[7:0] 

0X34 
SEQ_LED_S
TA 

seq_led_start[7:0] 

0X35 
SEQ_LED_S
TO 

seq_led_stop[7:0] 

0X36 
SEQ_SECLE
D_STA 

seq_secled_start[7:0] 

0X37 
SEQ_SECLE
D_STO 

seq_secled_stop[7:0] 

0X38 
SEQ_ITG_ST
A 

seq_itg_start[7:0] 

0X39 
SEQ_ITG_ST
O 

seq_itg_stop[7:0] 

0X3A 
SEQ_SDP1_
STA 

seq_sdp1_start[7:0] 

0X3B 
SEQ_SDP1_
STO 

seq_sdp1_stop[7:0] 

0X3C 
SEQ_SDP2_S
TA 

seq_sdp2_start[7:0] 

0X3D 
SEQ_SDP2_
STO 

seq_sdp2_stop[7:0] 

0X3E 
SEQ_SDM1_
STA 

seq_sdm1_start[7:0] 

0X3F 
SEQ_SDM1_
STO 

seq_sdm1_stop[7:0] 

0X40 
SEQ_SDM2_
STA 

seq_sdm2_start[7:0] 

0X41 
SEQ_SDM2_
STO 

seq_sdm2_stop[7:0] 

0X42 SEQ_ADC seq_adc[7:0] 

0X43 
SEQ_ADC2TI
A 

seq_adc2tia[7:0] 

0X44 
SEQ_ADC3TI
A 

seq_adc3tia[7:0] 

0X45 SD_SUBS sd_subs[7:0] 

0X46 SEQ_CFG Not used Not used Not used Not used Not used Not used Not used 
sd_subs
_always 

0X47 SEQ_ERR 
irq_adc_t
iming_err
or 

Not used Not used Not used Not used Not used Not used Not used 

0X48 
SEQ_OVS_S
EL 

ovs_sel2 ovs_sel1 

0X49 
SEQ_OVS_V
AL 

Not used ovs_val2 Not used ovs_val1 
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Addr Name <D7> <D6> <D5> <D4> <D3> <D2> <D1> <D0> 

0X4A 
SEQ_DIS_SE
L 

dis_sel2[3:0] dis_sel1[3:0] 

0X4B 
SEQ_DIS_VA
L1 

Seq_dis_val1[7:0] 

0X4C 
SEQ_DIS_VA
L2 

Seq_dis_val2[7:0] 

0X60 
CYC_COUNT
ER 

cycle_counter[7:0] 

0X61 
SEQ_COUNT
ER 

sequence_counter[7:0] 

0X62 
SUBS_COUN
TER 

subs_counter[7:0] 

0X50 OFE_CFGA ofe2_en ofe1_en 
en_bias_
ofe 

aa_freq[1:0] gain_sd[2:0] 

0X51 
OFE1_SD_TH
CFG 

ofe1_sd_clipd_h_thresh [3:0] ofe1_sd_clipd_l_thresh [3:0] 

0X52 OFE_CFGC Not used 
prefilter_
aa_byp 

prefilter_
hp_byp 

prefilter_
gain_byp 

prefilter_
bypass_
en 

prefilter_
aa_en 

prefilter_
hp_en 

prefilter_
gain_en 

0X53 OFE_CFGD Not used notch_bw[1:0] ofe_sd_hp[2:0] ofe_gs_aa[1:0] 

0X54 OFE1_CFGA 
ofe1_sd_
pol_init 

ofe1_sd_
en 

ofe1_hp_
en 

ofe1_gai
n_en 

ofe1_sd
_byp 

ofe1_hp_
byp 

ofe1_gai
n_byp 

ofe1_sd_
hld 

0X55 OFE1_CFGB ofe1_gain_g[2:0] ofe1_sd_bw[2:0] ofe1_hp_freq[1:0] 

0X56 
OFE2_PD_T
HCFG 

ofe2_pd_clipd_h_thresh[3:0] ofe2_pd_clipd_l_thresh[3:0] 

0X57 
OFE2_SD_T
HCFG 

ofe2_sd_clipd_h_thresh[3:0] ofe2_sd_clipd_l_thresh[3:0] 

0X58 OFE2_CFGA 
ofe2_sd_
pol_init 

ofe2_sd_
en 

ofe2_hp_
en 

ofe2_gai
n_en 

ofe2_sd
_byp 

ofe2_hp_
byp 

ofe2_gai
n_byp 

ofe2_sd_
hld 

0X59 OFE2_CFGB ofe2_gain_g[2:0] ofe2_sd_bw[1:0] ofe2_hp_freq[1:0] 

0X20 LTFDATA0_L ltfdata0[7:0] 

0X21 LTFDATA0_H ltfdata0[15:8] 

0X22 LTFDATA1_L ltfdata0[7:0] 

0X23 LTFDATA1_H ltfdata1[15:8] 

0X24 ITIME Itime[7:0] 

0X25 LTF_CONFIG 
infinite_iti
me 

az_disab
le_auto 

az_mode[1:0] Not used 
ltf_prox_
mode 

ltf_fifo_m
ode 

ltf_enabl
e 

0X26 LTF_SEL Not used ltf1_sel[2:0] Not used ltf0_sel[2:0] 

0X27 LTF_GAIN 
Do not 
use 

Do not 
use 

itime_unit[1:0] ltf_gain[3:0] 

0X28 
LTF_CONTR
OL 

Do not 
use 

Do not 
use 

Do not 
use 

Do not 
use 

Do not 
use 

Do not 
use 

Do not 
use 

ltf_start 

0X29 
AZ_CONTRO
L 

Do not 
use 

Do not 
use 

Do not 
use 

Do not 
use 

Do not 
use 

Do not 
use 

az_enabl
e_1 

az_enabl
e_0 

0X2A OFFSET0 offset0[7:0] 

0X2B OFFSET1 offset0[7:0] 

0X6C 
LTF_THRESH
OLD_LOW0 

ltf_threshold_low[7:0] 
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Addr Name <D7> <D6> <D5> <D4> <D3> <D2> <D1> <D0> 

0X6D 
LTF_THRESH
OLD_LOW1 

ltf_threshold_low[15:8] 

0X6E 
LTF_THRESH
OLD_HIGH0 

ltf_threshold_high[7:0] 

0X6F 
LTF_THRESH
OLD_HIGH1 

ltf_threshold_high[15:8] 

0X70 EAF_CFG 
Do not 
use 

Do not 
use 

Do not 
use 

Do not 
use 

eaf_ena
b 

eaf_enab
_dac 

eaf_enab
_dac_buf 

eaf_enab
_gainsta
ge 

0X80 EAF_GST gpio_gst_in[2:0] gst_ref[1:0] gst_gain[2:0] 

0X81 EAF_BIAS gpio_r_bias[2:0] Not used Not used Not used Not used Not used 

0X82 EAF_DAC 
Do not 
use 

Do not 
use 

Do not 
use 

sigref_on
_dac_buf 

measure
_dac 

gpio_dac[2:0] 

0X83 EAF_DAC1_L dac1_value[] Not used Not used Not used Not used Not used Not used 

0X84 EAF_DAC1_H dac1_value[9:2] 

0X85 EAF_DAC2_L dac2_value[1:0] Not used Not used Not used Not used Not used Not used 

0X86 EAF_DAC2_H dac2_value[9:2] 

0X87 
EAF_DAC_CF
G 

Not used Not used Not used Not used Not used Not used dac_mode[1:0] 

0X5A OFE_NOTCH Not used 
ofe2_not
ch_sel60 

ofe2_not
ch_byp 

ofe2_not
ch_en 

Not used 
ofe1_not
ch_sel60 

ofe1_not
ch_byp 

ofe1_not
ch_en 

0X5B ECG_MODE 
ecg_notc
h_sel60 

ecg_hp_mode[2:0] ecg_gain_g2[1:0] ecg_gain_g1[1:0] 

0X5C ECG_CFGA ecg_en 
ecg_clk_
off 

ecg_gain
_byp 

ecg_lp_b
yp 

ecg_notc
h_byp 

ecg_diff_
byp 

ecg_hp_byp[1:0] 

0X5D ECG_CFGB 
ecg_fast
_startup 

ecg_lp_freq[1:0] ecg_hp_freq[1:0] ecg_gain_g[2:0] 

0X6A 
ECG_THRES
HOLD_LOW 

ecg_threshold_low[7:0] 

0X6B 
ECG_THRES
HOLD_HIGH 

ecg_threshold_high[7:0] 

0X5E ECG_CFGC Not used Not used Not used Not used Not used Not used 
ecg_low
_leakage
_en 

ecg_ref_
en 

0X5F ECG_CFGD Not used Not used Not used 
ecg_lead
sdet_syn
c_adc 

ecg_lead
sdet_pol 

ecg_leadsdet_curr[1:
0] 

ecg_lead
sdet_en 

0X68 
ADC_THRES
HOLD 

adc_threshold[7:0] 

0X69 
ADC_THRES
HOLD_CFG 

Not used Not used Not used Not used Not used Not used 
adc_thre
sh_differ
ential 

adc_thre
sh_tiaonl
y 

0X88 ADC_CFGA Not used Not used Not used Not used adc_multi_n[2:0] 
adc_mult
imode 

0X89 ADC_CFGB Not used Not used adc_clock[2:0] 
adc_calib

ration 
ulp adc_en 

0X8A ADC_CFGC Not used Not used Not used 
adc_self
pd 

adc_disc
harge 

adc_settling_time[2:0] 
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Addr Name <D7> <D6> <D5> <D4> <D3> <D2> <D1> <D0> 

0X8B 
ADC_CHANN
EL_MASK_L 

adc_cha
nnel_ma
sk_prega
in 

adc_cha
nnel_ma
sk_afe 

adc_cha
nnel_ma
sk_temp 

adc_cha
nnel_ma
sk_sd2 

adc_cha
nnel_ma
sk_ofe2 

adc_cha
nnel_ma
sk_sd1 

adc_cha
nnel_ma
sk_ofe1 

adc_cha
nnel_ma
sk_tia 

0X8C 
ADC_CHANN
EL_MASK_H 

Not used Not used Not used Not used 
adc_cha
nnel_ma
sk_gpio2 

adc_cha
nnel_ma
sk_gpio3 

adc_cha
nnel_ma
sk_ecgi 

adc_cha
nnel_ma
sk_ecgo 

0X8E 
ADC_DATA_
L 

adc_data[7:0] 

0X8F 
ADC_DATA_
H 

Not used Not used adc_data[13:8] 

0X78 FIFO_CFG Not used fifo_threshold[6:0] 

0X79 FIFO_CNTRL Not used Not used Not used Not used Not used Not used Not used fifo_clear 

0XFE FIFOL fifol[7:0] 

0XFF FIFOH fifoh[7:0] 

0x00 CONTROL Not used Not used Not used hs_en Not used clk_def osc_en ldo_en 

0X08 GPIO_A Not used Not used Not used Not used gpio3_a gpio2_a gpio1_a gpio0_a 

0X09 GPIO_E Not used Not used Not used Not used gpio3_e gpio2_e gpio1_e gpio0_e 

0X0A GPIO_O Not used Not used Not used Not used gpio3_o gpio2_0 gpio1_0 gpio0_0 

0X0B GPIO_I Not used Not used Not used Not used gpio3_i gpio2_i gpio1_i gpio0_i 

0X0C GPIO_P gpio3_pd gpio3_pu gpio2_pd gpio2_pu 
gpio1_p
d 

gpio1_pu gpio0_pd gpio0_pu 

0X0D GPIO_SR Not used Not used Not used Not used gpio3_sr gpio2_sr gpio1_sr gpio0_sr 

0X91 SUBID subid[4:0] Revision[2:0] 

0X92 ID id[5:0] id_reserved[1:0] 

0XA0 STATUS 
irq_led_s
upply_lo
w 

irq_clipd
etect 

irq_fifoov
erflow 

irq_fifothr
eshold 

irq_adc_t
hreshold 

irq_ltf 
irq_sequ
encer 

irq_adc 

0XA1 STATUS2 Not used Not used Not used Not used Not used 
irq_ltf_thr
eshold_h
igh 

irq_ltf_thr
eshold_l
ow 

irq_ecg_t
hreshold 

0XA2 CLIPSTATUS Not used Not used Not used Not used 
pd_clipd
etect_l 

pd_clipd
etect_h 

sd_clipd
etect_l 

sd_clipd
etect_h 

0XA3 LEDSTATUS Not used Not used Not used Not used 
led4_sup
ply_low 

led3_sup
ply_low 

led2_sup
ply_low 

led1_sup
ply_low 

0XA4 FIFOSTATUS Not used Not used Not used Not used Not used Not used Not used 
fifooverfl
ow 

0XA5 LTFSTATUS Not used Not used 
ltf1_thres
hold_hig

h 

ltf1_thres
hold_low 

ltf0_thres
hold_hig

h 

ltf0_thres
hold_low 

ltf_sat ltf_done 

0XA6 FIFOLEVEL fifolevel[7:0] 

0XA8 INTENAB 
irq_led_s
upply_lo
w_enab 

irq_clipd
etect_en
ab 

irq_fifoov
erflow_e
na 

irq_fifothr
eshold_e
nab 

irq_adc_t
hreshold
_enab 

irq_ltf_en
ab 

irq_sequ
encer_en
ab 

irq_adc_
enab 

0XA9 INTENAB2 Not used Not used Not used Not used Not used 
irq_ltf1_t
hreshold
_enab 

irq_ltf0_t
hreshold
_enab 

irq_ecg_t
hreshold
_enab 

0XAA INTR 
irq_led_s
upply_lo
w_intr 

irq_clipd
etect_intr 

irq_fifoov
erflow_in

tr 

irq_fifothr
eshold_i

ntr 

irq_adc_t
hreshold

_intr 

irq_ltf_int
r 

irq_sequ
encer_int

r 

irq_adc_i
ntr 
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