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DT0037  
Design tip 

VL6180X range and ambient light sensor quick setup guide 
 

 By Colin Ramrattan 

 

Main components 

VL6180X  Proximity and ambient light sensing (ALS) module 

Purpose and benefits 

The purpose of this document is to guide customers who would like to know the following: 

(1) how to connect the VL6180X to HOST processor and (2) the minimum settings/register 

writes required to receive range and ambient light sensor (ALS) measurements out of the 

VL6180X. 

It is assumed that customers who use this document are familiar with coding practices, the 

I2C standard and have the technical knowledge to understand the VL6180X datasheet. 

 

Figure 1. VL6180X device 

 

 

Overview 

The VL6180X contains both an ambient light sensor (ALS) and a proximity measurement 

sensor. This document will guide the user on how to connect the VL6180X to a suitable 

HOST processor present the power up sequencing of the VL6180X.  Then a simple 
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description of how to setup the VL6180X to perform range and ALS measurements will be 

given.  Appendix 1 provides the required register writes to enable the appropriate tuning for 

the VL6180X.  

Application Schematic 

The VL6180X is a 12-pin module that is contained in a convenient 4.8mm x 2.8mm x 1mm 

LGA package. A simple application schematic is shown below in Figure 2. This is taken 

directly from the VL6180X datasheet. 

 

Figure 2. VL6180X typical application schematic 

 

 

 

The pull-up resistors on the GPIO pins are important to the VL6180X operation. For 

example, GPIO0 is considered an enable pin during boot up of the device and if not pulled 

up will not allow the device to start.  

Power-Up Sequencing 

The VL6180X requires a stable 2.8V power supply for AVDD_VCSEL and AVDD power 

supply inputs. The VL6180X requires power to be applied to AVDD_VCSEL pin before or at 

the same time as power is applied to AVDD pin. There is no limit to how early the 

AVDD_VCSEL power can be applied before AVDD power is applied 
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Figure 3. VL6180X ranging and ALS software flow 
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Software Design 

The VL6180X communicates through an I2C interface to the HOST processor. It is 

assumed that the end customer has experience with the I2C communication standard. 

 

At power up, the VL6180X will be ready to respond to I2C communication 1ms after power 

is applied. It is assumed that the power applied is within the limits specified in the VL6180X 

datasheet. 

The minimal settings that should be applied to the VL6180X are summarized below in 

Figure 3. 

 

The software flow shown in Figure3 above applies to a minimal set of settings to allow the 

VL6180X to perform a single shot range or single shot ambient light measurement. 

To describe each step with further detail, the steps in Figure 3 have been numbered. Each 

corresponding number is described below. 

1. Applying power to the VL6180X is as simple as applying 2.8V to the VDDA and 

VDDA_VCSEL pins. It is important to take note of the power up sequencing 

described in this document. 

2. Changing the GPIO0 to logic ‘1’ allows the device to come out of reset. 

3. Device boots in 1ms so the HOST should wait this minimum amount of time before 

communicating with the VL6180X. 

4. Register 0x0016 is described as the SYSTEM__FRESH_OUT_OF_RESET 

register. If the value in SYSTEM__FRESH_OUT_OF_RESET is 0x01 then the 

VL6180X is in idle mode and working as expected. If the 

SYSTEM__FRESH_OUT_OF_RESET register is any other value, reset the device 

by applying logic ‘0’ to GPIO0. This will return you to step 2. 

5. Register 0x0016 is described as the SYSTEM__FRESH_OUT_OF_RESET flag. 

Writing a ‘0’ to bit[0] allows it to be used for debug purposes. 

6. Apply the tuning settings as shown in Appendix 1. This is mandatory after every 

boot of the VL6180X. 

7. The user should choose either the range function and continue to step 8 or the 

ALS function and continue to step 12.  

8. Register 0x0014 is described as the SYSTEM__INTERRUPT_CONFIG_GPIO. By 

setting bits [2:0] to 0b100, this enables the range function interrupt within the 

device, not externally on the GPIO1 or GPIO0 pins. 

9. Register 0x0018 is described as the SYSRANGE__START register. Writing a ‘1’ to 

bit[0] starts a single shot range measurement. 
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10. Register 0x004F is described as the RESULT__INTERRUPT_STATUS_GPIO. 

This register does not poll the GPIO pins directly. Reading a value of 0b100 from 

bits[2:0] means that a range measurement is complete and the VL6180X is ready 

for another command. Reading a value of 0b000 means the device is still busy with 

the current measurement.  

11. Register 0x0062 is described as the RESULT__RANGE_VAL register. The value 

read from this register is in millimeter units.  

12. Register 0x0014 is described as the SYSTEM__INTERRUPT_CONFIG_GPIO. By 

setting bits [5:3] to 0b100, this enables the ALS function interrupt within the device, 

not externally on the GPIO1 or GPIO0 pins. 

13. Register 0x0040 is described as the SYSALS__INTEGRATION_PERIOD register. 

This is a two byte register that is set to 50ms in this example. It is important to note 

that a value of 0x00 in register 0x0040 means 1ms integration time. As a result, the 

value required in millisecond should be subtracted by a value of 1. 

14. Register 0x0038 is described as the SYSALS__START register. Writing a ‘1’ to 

bit[0] starts a single shot ALS measurement. 

15. Register 0x004F is described as the RESULT__INTERRUPT_STATUS_GPIO. 

This register does not poll the GPIO pins directly. Reading a value of 0b100 from 

bits[5:3] means that a ALS measurement is complete and the VL6180X is ready for 

another command. 

16. Register 0x0050 is described as the RESULT__ALS_VAL register. This is a 2 byte 

register and the value read is in Lux/count. The user must then apply the 

calibration count/lux value and divide by the ALS gain value to achieve the 

appropriate Lux value. See the examples section for more details. 

17. Register 0x0015 is described as the SYSTEM__INTERRUPT_CLEAR register and 

writing 0b111 to bits[2:0] will clear the interrupt status. This will ensure that the 

correct range or ALS measurement is read back to the HOST processor. 

Range Measurement Example 

If the device is setup as shown in Figure 3 the following example below gives an output 

example of what should be read from the device.  

Assuming there is a piece of white or gray material located at 50mm above the device and 

a single shot measurement is started, the example below shows how to interpret the value 

read. 

When single shot measurement is complete, the value is read from the 

RESULT__RANGE_VAL register (0x0062) = 0x32. Converting this hex value to decimal, 

the resulting value is 50mm. 
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ALS Measurement Example 

If the device is setup as shown in Figure 3 the following example below gives an output 

example of what should be read from the device.  

Assuming there the device is in a 200lux environment, by starting a single shot ambient 

light measurement, the example below shows how to interpret the value read.  

When ambient light measurement is complete, the value is read from the 

RESULT__ALS_VAL register (0x0050) = 0x01 (high byte) and read from 0x0051 = 0x38 

(low byte).The values read should be concatenated together giving a values of 0x0138. By 

converting this hex value to decimal, the resulting value is 312. Then this value should be 

multiplied by the ALS calibration value, 0.32 count/lux is the default value, multiplied by 100 

and then divided by the gain and then divided by the ALS integration time. The equation is 

shown below: 

312 * [ALS calibration value] * 100/ ([ALS gain] * [ALS Integration time]) = 312 * 0.32 * 100 

/ (1 * 50) = 199.68 Lux. 

The example above uses the default calibration value of the VL6180X from ST 

Microelectronics. If there is cover glass used on top of the VL6180X, the ALS calibration 

value shall be recalculated by the end user to ensure the proper lux measurement.  
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Appendix 1: VL6180X Tuning Settings 

The list of commands below are the appropriate tuning settings that should be applied to 

the VL6180X module. These settings should be applied in this order with no substitutions. 

The commands below are applied top to bottom and then the next column over to the right, 

top to bottom. The commands are given in the following format: 

Writebyte(Register_Address, Value to Write) 

WriteByte(0x0207, 0x01); 

WriteByte(0x0208, 0x01); 

WriteByte(0x0133, 0x01);  

WriteByte(0x0096, 0x00);  

WriteByte(0x0097, 0xFD);  

WriteByte(0x00e3, 0x00);  

WriteByte(0x00e4, 0x04);  

WriteByte(0x00e5, 0x02);  

WriteByte(0x00e6, 0x01);  

WriteByte(0x00e7, 0x03);  

WriteByte(0x00f5, 0x02);  

WriteByte(0x00D9, 0x05);  

WriteByte(0x00DB, 0xCE);  

WriteByte(0x00DC, 0x03);  

WriteByte(0x00DD, 0xF8);  

WriteByte(0x009f, 0x00);  

WriteByte(0x00a3, 0x3c);  

WriteByte(0x00b7, 0x00);  

WriteByte(0x00bb, 0x3c);  

WriteByte(0x00b2, 0x09);  

WriteByte(0x00ca, 0x09);  

WriteByte(0x0198, 0x01);  

WriteByte(0x01b0, 0x17);  

WriteByte(0x01ad, 0x00);  

WriteByte(0x00FF, 0x05);  

WriteByte(0x0100, 0x05);  

WriteByte(0x0199, 0x05);  

WriteByte(0x0109, 0x07);  

WriteByte(0x010a, 0x30);  

WriteByte(0x003f, 0x46);  

WriteByte(0x01a6, 0x1b);  

WriteByte(0x01ac, 0x3e);  

WriteByte(0x01a7, 0x1f);  

WriteByte(0x0103, 0x01);  

WriteByte(0x0030, 0x00);  

WriteByte(0x001b, 0x0A);  

WriteByte(0x003e, 0x0A);  

WriteByte(0x0131, 0x04);  

WriteByte(0x0011, 0x10);  

WriteByte(0x0014, 0x24);  

WriteByte(0x0031, 0xFF);  

WriteByte(0x00d2, 0x01);  

WriteByte(0x00f2, 0x01); 
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Support material 

Related design support material 

MOB-EK2-180-01/1     Product/ system evaluation board  

Documentation 

Datasheet: VL6180X  - Proximity and ambient light sensing (ALS) module  

Revision history 

Date Version Changes 

9-July-2014 1 Initial release 
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Please Read Carefully 

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its 
subsidiaries (“ST”) reserve the right to make changes, corrections, modifications or improvements, to this document, and 
the products and services described herein at any time, without notice.  

All ST products are sold pursuant to ST’s terms and conditions of sale.  

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and 
ST assumes no liability whatsoever relating to the choice, selection or use of the ST products and services described 
herein.  

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. 
If any part of this document refers to any third party products or services it shall not be deemed a license grant by ST for 
the use of such third party products or services, or any intellectual property contained therein or considered as a warranty 
covering the use in any manner whatsoever of such third party products or services or any intellectual property contained 
therein.  

UNLESS OTHERWISE SET FORTH IN ST’S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR 
IMPLIED WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT 
LIMITATION IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND 
THEIR EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, 
COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT. 

ST PRODUCTS ARE NOT DESIGNED OR AUTHORIZED FOR USE IN: (A) SAFETY CRITICAL APPLICATIONS SUCH 
AS LIFE SUPPORTING, ACTIVE IMPLANTED DEVICES OR SYSTEMS WITH PRODUCT FUNCTIONAL SAFETY 
REQUIREMENTS; (B) AERONAUTIC APPLICATIONS; (C) AUTOMOTIVE APPLICATIONS OR ENVIRONMENTS, 
AND/OR (D) AEROSPACE APPLICATIONS OR ENVIRONMENTS. WHERE ST PRODUCTS ARE NOT DESIGNED FOR 
SUCH USE, THE PURCHASER SHALL USE PRODUCTS AT PURCHASER’S SOLE RISK, EVEN IF ST HAS BEEN 
INFORMED IN WRITING OF SUCH USAGE, UNLESS A PRODUCT IS EXPRESSLY DESIGNATED BY ST AS BEING 
INTENDED FOR “AUTOMOTIVE, AUTOMOTIVE SAFETY OR MEDICAL” INDUSTRY DOMAINS ACCORDING TO ST 
PRODUCT DESIGN SPECIFICATIONS. PRODUCTS FORMALLY ESCC, QML OR JAN QUALIFIED ARE DEEMED 
SUITABLE FOR USE IN AEROSPACE BY THE CORRESPONDING GOVERNMENTAL AGENCY. 

Resale of ST products with provisions different from the statements and/or technical features set forth in this document 
shall immediately void any warranty granted by ST for the ST product or service described herein and shall not create or 
extend in any manner whatsoever, any liability of ST.  
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