
 

 

 

 
  

 

Process/Product Change Notification (PCN)  

General PCN Information 

PCN #  25-0023  Transition from Non BSP to BSP For DF-8805 PCN Date      Mar 3, 2025 

      Revised April 1, 2025 

Initiator  Micah Maltos Date      Mar 3, 2025 

Post to PCN Alert?  Yes     No E-mail PCNresponse@qorvo.com 

Type of Change:    Major     Minor     Obsolescence 

Change Affects     Form   Fit   Function   Reliability   N/A 

                                  Other:   Minor z direction (height) change, requesting to transition to new part numbers. 

Description of Change:  Transition automotive customers from DF-8805B00/DF-8805B00SR (Grade 3 Part) and DF-

8805C00/DF8805C00SR (Grade 2 Part) to DF-8805B00BSP/DF-8805B00SRBSP or DF-8805C00BSP/DF-8805C00SRBSP 

accordingly.  The part ending in BSP is functionally identical and will include Backside Protection (BSP). BSP helps reduce 

mechanical damage during the SMT process. 

Reason for Change:  Improve customer SMT robustness/yield enhancement. 

Detail of potential impact to customer:    Will be no impact to customer from a cost or electrical performance perspective. 

Small change to fit in the Z direction (height), with BSP adding 0.025mm. 

Affected Products: DF-8805B00, DF-8805C00 

Comments and/or Supporting Data:   Click on icons to view attached Data Sheet and Qual Report:  

 

The following only applies to Major and Minor Changes 

Affected Product Specification (if applicable):  No affected specifications. 

Qualification Plan or Data (if applicable):  See attached external qualification report.  

Customer Samples Available (if applicable): Please contact Qorvo sales for any sample orders.  Availability as noted below. 

Qualification Results Available (if applicable):  Jan 24, 2025: Passed automotive qualification for AEC Q100 Grade 2/3.  

See attached qualification report for reference. 

Planned First Ship Date:     

              March 1, 2025: DF-8805B00BSP/DF-8805B00SRBSP ready to ship as of March 1, 2025. 

May 1, 2025: DF-8805C00BSP/DF-8805C00SRBSP ready to ship as of May 1, 2025. 

Identification of Changed Product (if applicable):  Product is not changing, requesting to transition to new part numbers. 

Customer Acknowledgement/Responses: All Customer responses must be sent via e-mail to PCNResponse@qorvo.com. 

When replying, please include the PCN number in subject line. Customers should acknowledge receipt of the PCN within 30 

days of delivery of the PCN. Lack of acknowledgement of the PCN within 30 days constitutes acceptance of the change. Any 

concerns, sample order response, or a request for further information must be provided within the acknowledgement 

period. If additional time is required to determine if samples or additional data is required, the customer must submit this 

request along with the acknowledgement response and state when they expect to complete their review. After 

acknowledgement, lack of additional response prior to the planned first ship date constitutes acceptance of the change. If the 

customer requires additional time to perform sample testing, beyond the stated planned first ship date, an extension must be 

negotiated with Qorvo. Acceptance of the PCN prior to the planned first ship date is considered approval to begin shipments 

early. Any contractual PCN agreements made with Qorvo supersede these requirements. 

Qorvo 

7628 Thorndike Road 

Greensboro, NC 27409-9421 

Customer Service Phone: 336.678.5570 

E-mail (PCN Related Correspondence Only): PCNResponse@qorvo.com 

http://www.qorvo.com 

mailto:PCNResponse@qorvo.com
http://www.qorvo.com/
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1. GENERAL DESCRIPTION 


The Qorvo DF-8805 is an ultra-low power and high SNR digital sensor. It’s the world’s first integrated force sensor 
with a built-in analog front-end. The sensor is designed to be the world’s best single-chip force sensing solution. The 
digital output allows for a direct connection of the sensing solution output to a host processor via an industry 
standard I²C interface.  
 
THR_ADR, a dual function pin allows for a force trigger threshold to be set using an external resistor. Several internal 
settings are factory programmable using OTP registers. 
 
The Digital sensor is designed for Always-On applications. It offloads the host, allowing it to remain in a low-power 
state until woken up by the sensor through an interrupt when a pre-defined force threshold is achieved. The DF-
8805 has two modes of operation, a 12-bit ultra-low power mode and a 16-bit high performance mode. 
 
The DF-8805 includes automatic sensor offset correction, and programmable temperature correction in conjunction 
with an on-board temperature sensor. 
 


2. FEATURES 


 


• Integrated Digital Sensor with a built-in analog front-end 


• Ultra-Low Power, 2 µA @ 15 Hz  


• Integrated Instrumentation Amplifier with Programmable Gain (up to x416) 


• Automatic offset correction 


• Programmable temperature correction 


• Low Latency, 1 ms 


• I2C Slave Interface 


• Hardware and/or software Programmable Force Trigger 


• 6-pin WLCSP, 1.33 mm x 1.33 mm x 0.25 mm 
 
 


3. MARKETS 


 


• General Purpose Solid-State Buttons 


• Automotive Smart Surfaces 


• 3D Touch Displays 
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4. ORDERING INFORMATION 


 
PART  OPERATING 


TEMP. RANGE 
FEATURES DESCRIPTION 


DF-8805B00BSP -40C to +85C Automotive Grade 3 5000pc 7-inch reel w/backside coating 


DF-8805B00SRBSP -40C to +85C Automotive Grade 3 300pc sample reel w/backside coating 


DF-8805B00SQBSP -40C to +85C Automotive Grade 3 25pc sample bag w/backside coating 


DF-8805C00BSP -40C to +105C Automotive Grade 2 5000pc 7-inch reel w/backside coating 


DF-8805C00SRBSP -40C to +105C Automotive Grade 2 300pc sample reel w/backside coating 


DF-8805C00SQBSP -40C to +105C Automotive Grade 2 25pc sample bag w/backside coating 


Table 1: Ordering Information 


 


5. PIN CONFIGURATION 


 
 


 
Figure 1: Pin Configuration 


 
 


6. PIN DESCRIPTION 


 


BUMP ID PIN NAME PIN DESCRIPTION 
1 THR_ADR I2C Address Selection and hardware programmed threshold setting on boot up. 


2 INTB Interrupt Output. Open drain. This pin allows the DF-8805 to wake-up the host. 


3 SCL Serial Clock Input. Serial I2C clock input connecting the master clock. 


4 SDA Serial Data I/O. Open drain. Serial I2C data pin allowing communications to/from the master. 


5 VDD DF-8805 Power Supply. This pin accepts supply voltage levels from 1.62 V to 3.63 V. 


6 GND Ground. Ground terminal for DF-8805. All signals are referred to this terminal 


Table 2: Pin Description 
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7. ABSOLUTE MAXIMUM RATINGS 


 
VDD to GND (Power) ...............................................................................................................  -0.3 V to +4 V 
SCL to GND (Digital Input) ......................................................................................................... -0.3 V to +4 V 
INTB to GND (Digital Output) ................................................................................................... -0.3 V to + 4 V 
THR_ADR, SDA to GND (Digital Input/output) .......................................................................... -0.3 V to +4 V 
Applied Force (directly applied on top of sensor)  ................................................................................. 20 N 
Applied Force (Force applied on PCB in gauge mode) ............................................................................. 40 N 
Operating Temperature Range ............................................................................  See Ordering Information  
Storage Temperature ............................................................................................................. -55°C to +150°C 
Lead Temperature (soldering 10s) .....................................................................................................  +260°C 
Electrostatic Discharge Protection (ESD) .........................................................  2000 V (HBM), 500 V (CDM) 
 
Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These 
are stress ratings only, and functional operation of the device at these or any other conditions beyond those 
indicated in the operational sections of the specifications is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect device reliability. 
 


8. ELECTRICAL CHARACTERISTICS 


 


VDD = 1.80 V ±10% or 3.30V ±10%, TA = operating temperature range of the device, Typical values are at TA = +25°C,  
min/max limits 100% tested at room temperature, unless otherwise noted. 


PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 


ANALOG-TO-DIGITAL CONVERTER (ADC) 


Resolution 
 Ultra-low Power (ULP) mode   12  


Bits 
 High Performance (HP) mode  16  


Maximum Data Rate  


WAIT = 000, ULP mode  1000  Sample/S 


WAIT = 000, HP mode, 4 order  250  Sample/S 


WAIT = 000, HP mode, 16 
order 


 63  Sample/S 


POWER SUPPLY REQUIREMENTS 


Supply Voltage Range VDD  1.62  3.63 V 


Supply Current ICC 


WAIT= 000, ULP mode  60 120 


µA 


WAIT= 011, ULP mode  8.5  


WAIT = 000, HP mode, 16 
order 


 90  


WAIT = 011, HP mode, 16 
order 


 62  


Shutdown Current ISHDN 
TA = +25°C; 
EN = 0 


VDD = 1.8V  0.7 1.5 
µA 


VDD = 3.3V  1.0 1.5 


TEMPERATURE SENSOR (TS) 


Resolution    0.0625  °C/LSB 
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 


(INAGAIN = 011 31x, ADCRAW = 1, PRELOADADJ = 0, ULP Mode) 


Sensitivity1  TA = +25°C 69 133 197 LSB/N 


Temperature Coefficient of Sensitivity1 TCS  -1 0 1 LSB/N/°C 


Offset1,2  TA = +25°C  -872  LSB 


Temperature Coefficient of Offset1, 2 TCO  -10 9 28 LSB/°C 


Linearity1  Best straight-line fit 0.98  1.0 - 


Noise    0.5  LSBRMS 


(INAGAIN = 011 31x, ADCRAW = 1, PRELOADADJ = 0, HP Mode) 


Sensitivity1  TA = +25°C 1,100 2,130 3,150 LSB/N 


Temperature Coefficient of Sensitivity1 TCS  -16 0 16 LSB/N/°C 


Offset1, 2  TA = +25°C  -13,950  LSB 


Temperature Coefficient of Offset1, 2 TCO  -160 136 450 LSB/°C 


Linearity1  Best straight-line fit                                                                                                                                                                                                              0.98  1.0 - 


Noise  
4 order  6  LSBRMS 


16 order  4  LSBRMS 


DIGITAL INTERFACE 


Output Low Voltage VOL 
VDD = 1.80V, ISINK = 2 mA   0.36 


V 
VDD = 3.30V, ISINK = 6 mA   0.4 


I2C Input Voltage, High VIH SDA, SCL 0.7 * VDD   V 


I2C Input Voltage, Low VIL SDA, SCL   0.3 * VDD V 


Input Hysteresis VHYS   270  mV 


Input Capacitance CIN   1  pF 


Input Leakage Current IIN 
VDD = 0V & VDD = 3.63 V, 
TA = +25°C 


  1 µA 


I2C TIMING CHARACTERISTICS3 (FIGURE 2) 


Serial Clock Frequency fSCL  100  400 kHz 


Bus Free Time between STOP and 
START 


tBUF  1.3   µs 


Hold Time (Repeated) START tHD,STA  0.6   µs 


Low Period of the SCL clock tLOW  1.3   µs 


High Period of the SCL clock tHIGH  0.6   µs 


Setup Time Repeated START tSU,STA  0.6   µs 


Setup Time for STOP Condition tSU,STO  0.6   µs 


Data Hold Time tHD,DAT  0   µs 


Data Setup Time tSU,DAT  100   ns 
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 


Bus Capacitance CB fSCL = 400 kHz   400 pF 


SDA, SCL Rise Time tR  20  300 ns 


SDA, SCL Fall time tF  20*VDD/5.5  300 ns 


Pulse Width of Suppressed Spike tSP  0  50 ns 


I2C Timeout tTO   51.2  ms 


 


1 Values based on characterization over temperature at 3.3V using a 1.2mm FR-4 PCB Thickness With 8 mm diameter cavity. 
2 Offset and TCO are measured in raw mode with baselining turned off. With Baselining turned on, Offset is zero-ed out and 
baseline tracks the change with temperature 
3 Values guaranteed by design 


 
Table 3: Electrical Characteristics 


 


 
 


 


 


Figure 2: I2C Communications Timing Diagram 
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9. APPLICATION INFORMATION 


9.1 TYPICAL OPERATING CIRCUIT 


Figure 3 shows a typical circuit for a button application utilizing the DF-8805. The Digital Force sensor generates an 
interrupt when the force applied to the sensor reaches the programmed force threshold. The host processor can 
change the threshold by writing to the sensor registers using the I2C interface.  


 


Figure 3: Typical Circuit for Button Application 


 


9.2 POWER-UP SEQUENCE 


The DF-8805 digital sensors will be fully operational in < 10 ms after power is initially applied to the chip. After power-


up, it enters active mode by default, see Figure 4. 


 


Figure 4: Power-up Ramp and Full Operation 
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9.3  DIGITAL INTERFACE - I2C SLAVE COMMUNICATIONS AND INTERRUPTS 


The I²C slave interface on the DF-8805 sensor consists of a pair of open-drain lines comprising of a serial data line 


(SDA) and a serial clock line (SCL). SDA and SCL facilitate bidirectional communications with the master at rates up 


to 400 kHz clocking. Standard Mode (100 kHz) and Fast Mode (400 kHz) are supported. The master initiates data 


transfer on the bus and generates the SCL signal to permit that transfer.  


The THR_ADR is used to choose between four I²C slave addresses at power-up to ensure that each device has a 


designated address. The four different addresses can be achieved by pulling the THR_ADR pin to either VDD directly, 


GND directly, connect it to VDD via a resistor or connect it to GND via a resistor. The resistor value range is between    


3.3 kΩ to 50 kΩ. The four addresses and the associated THR_ADR connection is shown in Table 4.  


For applications that require a lower resistor value below 3.3 kΩ to set a higher POR interrupt threshold, scan for 


the correct address on power-up. Upon power-up, the DF-8805 can come up in one of two slave address options; 


0x4C or 0x4E when resistor is terminated to GND; 0x4D or 0x4F when resistor is terminated to VDD. Contact Qorvo 


for acceptable values below 3.3 kΩ. Once the slave address is identified, it will not change while power is maintained 


to the DF-8805. 


THR_ADR CONNECTION Sensor I2C ADDRESS 


THR_ADR = 3.3 kΩ - 50 kΩ Resistor to GND 0x4C 


THR_ADR = 3.3 kΩ - 50 kΩ Resistor to VDD 0x4D 


THR_ADR = GND 0x4E 


THR_ADR = VDD 0x4F 


Table 4: I2C Address Selection using THR_ADR 


The DF-8805 I²C addresses are 7-bit. Note that support for 10-bit I²C slave addressing and General-Call (broadcast) 


addressing are not supported.  


The supply voltage to the sensor should be less or equal to the IO voltage for the I2C and INTB. Figure 3 shows all 


voltage rails equal to the same value.  


SDA and SCL signals are open-drain and must be pulled high for the bus to operate. This is typically done with ≥ 2 kΩ 


pull-up resistors (or greater for lower power operation), see Figure 3. Series resistors in the signal path are optional 


to protect the sensor input architecture from high-voltage spikes on the bus lines, minimize crosstalk, and 


undershoot events of the bus signals. 


The I²C interface supports single-byte and multi-byte burst transfers. Figure 5a and Figure 5b shows the frame format 


for single-byte and multi-byte write and read transfers to and from the DF-8805. 


The I²C bus has an optional timeout, which resets the bus if either the SCL or SDA signal line is low for ≥ 51.2 ms. It 


is highly recommended that the I²C interface is operated at speeds exceeding 100 kHz to ensure timely reading of 


the data for low latency force sensor output processing. Latency is calculated as INTRSAMPLES x (WAIT + 1) in ms.  


 


 







 


DF-8805-PK020 Rev C Product Datasheet  10 | P a g e  


 
© 2025 Qorvo US, Inc. – All Rights Reserved 


 


Figure 5a: I2C Write 


 
Figure 5b: I2C Read 
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Interrupts generated by the DF-8805 are signaled by pulling INTB low (default value is active-low, it can be 


programmed to be active high), which is typically pulled up to VDD using a pull-up resistor value of 10 kΩ (Figure 3) 


or greater for low-power operation. INTB can be configured to either output 100 µs pulses for as long as the applied 


force is above the force trigger level set by the INTRTHR registers 0x0C and 0x0D or a constant level until the interrupt 


status register is read by an external processor. See section 9.8 Register Definitions and Figure 6 for more details on 


interrupt modes. 


 


 
 


Figure 6: Interrupt Modes 
 


 
 
When exiting standby (setting EN from 0 to 1), clear the INTREN and BTNMODE bits. Set both bits to zero before 
enabling the AFE. If needed, re-enable these bits no earlier than Δt = 3 * (WAIT + PRECHARGE + 1) after setting EN 
to 1. 
 


9.4 STATES & MODES OF OPERATION 


The DF-8805 has two modes of operation as shown in the basic state diagram (Figure 7):  


• Active Mode: Fully powered with the ADC active and sampling the force data, at programmed intervals. 


Sensor enters standby mode between conversions, turning off all analog circuits; I²C register contents are 


retained during standby. 


• Shutdown Mode: Device is powered down, waiting for I²C instructions from the host processor; I²C register 


contents are retained during shutdown. 
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9.4.1 ACTIVE MODE – BASELINED DATA 


In Active Mode, with ADCRAW = 0, the DF-8805 generates force sensor data at the specified sampling frequency and 


will assert an interrupt when the threshold is exceeded. In this mode, a sensor baseline tracking algorithm is 


implemented that continually updates each sensor’s “zero” baseline value and correspondingly updates the 


interrupt and auto-calibration thresholds as depicted in Figure 8. In this mode, the baseline is subtracted from the 


raw force sensor measurement in 2’s complement. 


 
Figure 7: Basic State Diagram 


 


Between conversions, the DF-8805 enters the standby state. The duration of the standby is defined by the value of 


the WAIT register (0x00). All core analog circuitry is inactive in standby and supply current is less than 1 μA. The 


digital conversion results and I²C register contents are retained during standby and are available for access through 


the serial I2C interface.  


 


When the force signal is less than the AUTOCAL threshold, the baseline is updated at a rate specified by CALPERIOD, 


RISEBLWGT, and FALLBLWGT. When the force reading exceeds the auto-calibration threshold, the baseline stops 


updating and the CALRESET timer is enabled. Upon CALRESET timeout, the baseline will be updated according to the 


RESETWGT. There is also an optional negative-side threshold (enabled with ENNEGZONE and specified by NEGTHSEL 


as a fraction of the AUTOCAL threshold), below which the baseline is only updated after a NEGRESET timeout, again 


using RESETWGT to calculate the new baseline. The auto-calibration and interrupt levels are referenced to the 


baseline value; therefore, baseline updates automatically change the stated thresholds. When the interrupt 


threshold is exceeded for the number of samples set by the 0x0E INTRSAMPLES register value, an interrupt is 


asserted. 
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When the force sensor measurement is higher than the interrupt threshold, no auto-calibration is performed unless 


ENCALMODE is enabled. Once force measurements drop below the auto-calibration threshold, the auto-calibration 


routine is re-enabled. This does not happen right away, but after an additional wait time defined by the LIFTDELAY 


register (0x0A) setting, which is a one-time delay to the restarting of the auto-calibration routine. 


 


 
Figure 8: Baselining, Auto-calibration & Interrupt Generation 


 


 


9.4.2 ACTIVE MODE – RAW DATA 


In Active Mode, with ADCRAW = 1, the sensor baseline is not tracked, and the interrupt and auto-calibration 


thresholds are not updated automatically. ADCOUT is a 2’s complement of raw force sensor measurement. In this 


mode, the user needs to account for tracking baseline and preload adjustments via own software since preload is 


not adjusted automatically. In order to make preload adjustments, AUTOPRELDADJ should be disabled (set to 0) and 


then adjustments made through PRELDADJ register. 


 


9.4.3 SHUTDOWN MODE 


In Shutdown Mode, the DF-8805 is completely powered down, waiting for I2C instructions from the host processor 


to put the sensor back in Active mode using the I2C interface. In shutdown mode, the sensor retains the I²C register 


contents except PRELDADJ (change back to POR value when AUTOPRELDADJ is on. If AUTOPRELDADJ is off, the value 


of PRELDADJ will be the last manually-written-in value. (or the POR, if it is never manually written). 


To enter Shutdown Mode from Active Mode, disable the DF-8805 by writing a “0” to the enable (EN) register. The 


process flow for this is outlined in Figure 7. 
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9.5 HARDWARE PROGRAMMABLE FORCE TRIGGER  


The THR_ADR is used to set the I2C address for the DF-8805 as well as program boot up values for interrupt threshold. 


The interrupt threshold can be overwritten by the host processor if required.  


The resistor placed between the THR_ADR input and VDD or GND sets the interrupt threshold at boot up. The falling 


threshold value, FALLTHR, by default is 0.625 * INTRTHR. 


To calculate the required resistor value from the desired interrupt threshold, use the following: 


R [in kΩ] = (1047 / INT threshold [in counts]) - 0.8 


To set the interrupt threshold to 100 counts, the resistor would be ~9.6kΩ. 


 


9.6 12-BIT AND 16-BIT MODES 


The DF-8805 has two data output types selected by the ENFILTER register. ENFILTER = 0 sets the device in Ultra-low 


Power mode (ULP mode) in which the output of the sensor is 12-bit and setting ENFILTER = 1 sets the device in High 


Performance mode (HP mode) in which the output of the sensor is 16-bit. There are two filter settings in HP mode, 


4-point sum or 16-point sum. This can be set with the HIGHORDER register.  


In ULP mode, the data rate is determined by the WAIT register. Data is updated after every “WAIT + 1ms” and the 


ADCOUT is 12-bits 2’s complement which can be read from ADCOUT[15:4]. 


In HP mode, there are two settings possible for HIGHORDER. When HIGHORDER = 0, the device is set to 4-point sum.  


The data is updated every “WAIT + 4ms” and the ADCOUT is 16-bits 2’s complement which can be read from 


ADCOUT[15:0]. When HIGHORDER = 1, the device is set to 16-point sum. The data is updated every “WAIT + 16ms” 


and the ADCOUT is 16-bits 2’s complement which can be read from ADCOUT[15:0]. 
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9.7 REGISTER MAP 
 


REGISTER BIT7 BIT6 BIT5 BIT4 BIT3 BIT2 BIT1 BIT0 ADDRESS POR R/W 


CONFIGURATION & STATUS 


Main Configuration  TOEN WAIT[2:0] ADCRAW TEMPWAIT[1:0]  EN 0x00 0xB5 R/W 


Analog Configuration  INAGAIN[2:0]  PRECHARGE[2:0] 0x01 0x50 R/W 


Status Register BUSY    OVRINTRTH OVRACALTH  INTR 0x02 0x00 RCLR1 


ADC READING 


ADC Sensor High Byte ADCOUT[15:8] 0x03 0x00 R 


ADC Sensor Low Byte 
& Sample Counter-
12bit 


ADCOUT[7:4] ADCOUT[3:0]/SCOUNT12[3:0] 0x04 0x00 R 


Sample Counter-16bit SCOUNT16[7:0] 0x05 0x00 R 


Misc. Control AUTOPRELDADJ ENNEGZONE ENFILTER HIGHORDER  FALLTHRSEL[2:0] 0x06 0x84 R/W 


AUTOCAL DEFINITION 


Autocal Threshold 
High Byte 


AUTOCAL[15:8] 0x07 0x02 R/W 


Autocal Threshold 
Low Byte 


AUTOCAL[7:0] 0x08 0x00 R/W 


Autocal Config 1  ENCALMODE CALRESET[2:0]  INTRPOL CALPERIOD[2:0] 0x09 0xC2 R/W 


Autocal Config 2  RISEBLWGT[2:0]  LIFTDELAY[2:0] 0x0A 0x20 R/W 


Autocal Config 3 INVERT  TCO[1:0]  FALLBLWGT[2:0] 0x0B 0x02 R/W 


INTERRUPT DEFINITION 


Interrupt Threshold 
High Byte 


INTRTHR[15:8] 0x0C  0x00 R/W 


Interrupt Threshold 
Low Byte 


INTRTHR[7:0] 0x0D  0x00 R/W 


Interrupt 
Configuration 


INTREN INTRMODE INTRPERSIST BTNMODE  INTRSAMPLES[2:0] 0x0E 0x03 R/W 


MISCELLANEOUS 


Baseline Control     FORCEBL 0x0F 0x00 R/W 


Neg Zone Config  NEGRESET[2:0]  RESETWGT[2:0] 0x10 0x50 R/W 


Sensor Baseline High 
Byte 


BASELINE[15:8] 0x12 0x00 R 


Sensor Baseline Low 
Byte 


BASELINE[7:0] 0x13 0x00 R 


Neg Zone       NEGTHSEL[1:0] 0x14 0x00 R/W 


Preload Adjust  PRELDADJ[6:0] 0x15 0x00 R/W* 


Falling Threshold High 
Byte 


FALLTHR[15:8] 0x16 0x00 R/W* 


Falling Threshold Low 
Byte 


FALLTHR[7:0] 0x17 0x00 R/W* 


Temp Sensor High 
Byte 


TEMP[11:4] 0x18 0x00 R 


Temp Sensor Low 
Byte 


TEMP[3:0] TCOUNT[3:0] 0x19 0x00 R 


Temp Sensor FIFO 
High Byte 


TEMPBUF[11:4] 0x1E 0x00 R 


Temp Sensor FIFO 
Low Byte 


TEMPBUF[3:0] TBCOUNT[3:0] 0x1F 0x00 R 


FIFO Sensor Data High 
Byte 


ADCBUF[15:8] 0x2E 0x00 R 


FIFO Sensor Data Low 
Byte 


ADCBUF[7:4] ADCBUF[3:0]/FCOUNT[3:0] 0x2F 0x00 R 


Device and Revision 
ID 


DEVID[4:0] REVID[2:0] 0x80 0x2A R 


[1] The INTR bit is cleared immediately after I2C read of the STATUS register 


Table 5: Register Map 
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9.8 REGISTER DEFINITIONS 


 


BIT NAME DESCRIPTION VALUE FUNCTIONALITY 


EN 
Sensor enable. HIGHORDER and ENFILTER 
bit in Misc. Control (ADDRESS 0x06) 
should not be changed while this bit is 1  


0 ADC is disabled; Sensor is in shutdown mode 


1* Sensor will be sampled 


TEMPWAIT[1:0] 


Number of sensor ADC samples between 
temperature conversion 
 
When WAIT[2:0]=000, no temperature 
conversion can occur 


00 No Temperature conversion 


01 Convert every sample 


10* Convert every 16 samples 


11 Convert every 32 samples 


ADCRAW 
Indicates baselined or raw force sensor 
ADC conversion 


0* 
Sets baselined ADC force measurement. In this mode, 
the baseline is subtracted from the raw force sensor 
measurement in 2’s complement. 


1 
Raw ADC force sensor measurement in 2’s 
complement 


WAIT[2:0] 
Wait time between successive force 
sensor samples 


000 0 ms 


001 1 ms 


010 4 ms 


011* 8 ms 


100 16 ms 


101 32 ms 


110 64 ms 


111 256 ms 


TOEN Enabled I²C timeout when set 


0 I²C timeout disabled. 


1* 
I²C timeout of 51.2 ms (typical) resets the bus if there 
is no activity 


PRECHARGE[2:0] 
Sensor bridge settling time selection. The 
ADC will wait for this much time before 
conversion starts.  


000* 50 μs 


001 100 μs 


010 200 μs 


011 400 μs 


100 800 μs 


101 1.6 ms 


110 3.2 ms 


111 6.4 ms 


INAGAIN[2:0] 
Instrumentation amplifier gain selection 
@ X208 gain set PRECHARGE ≥ 200 μs,  
@ X416 gain set PRECHARGE ≥ 400 μs 


000 X1 


001 X8 


010 X16 


011 X31 


100 X61 


101* X115 


110 X208 


111 X416 
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BIT NAME DESCRIPTION VALUE FUNCTIONALITY 


INTR 


Status bit to indicate new sensor 
interrupt. A read of the STATUS register 
clears this bit and the hardware interrupt. 
This bit is set and cleared even if INTREN 
bit is low. 


0* No force interrupt 


1 Force interrupt generated 


OVRACALTH 
Last ADC reading was above the auto-
calibration threshold 


0 ADC reading under auto-calibration threshold 


1 ADC reading over auto-calibration threshold 


OVRINTRTH 
Last ADC reading was above the interrupt 
threshold 


0 ADC reading under interrupt threshold 


1 ADC reading over interrupt threshold 


BUSY 
Device boot in progress. ADC conversion 
is not accurate until boot is complete. 


0 Boot done 


1 Boot in progress 


ADCOUT[15:0] Digitized 2’s complement ADC output  


ENFILTER = 0, use ADCOUT[15:4], -2048 to +2047 
ENFILTER = 1 & HIGHORDER = 0, use ADCOUT[15:0], 
-32,768 to +32,767 
ENFILTER = 1 & HIGHORDER = 1, use ADCOUT[15:0] 


SCOUNT12[3:0] ADC sample counter for ULP mode  Wraparound sample counter increments by 1 after each 
sample. Used to assist data timestamping & algorithm 
post-processing. Associated with ADC data reading. SCOUNT16[7:0] ADC sample counter for HP mode  


FALLTHRSEL[2:0] 
Falling threshold when BTNMODE=1, 
defined as fraction of interrupt threshold 
or value in FALLTHR register 


000 Use value in FALLTHR[15:0] (register 0x16/0x17) 


001 X 0.25 


010 X 0.375 


011 X 0.5 


100* X 0.625 


101 X 0.75 


110 X 0.875 


111 X 1.0 


HIGHORDER 
Sets order of averaging filter when 
ENFILTER = 1 


0* 4 point sum 


1 16 point sum 


ENFILTER 
Enable 16-bit and enable averaging filter, 
Applies to raw ADC data before baselining 


0* ULP mode (and averaging Disabled) 


1 HP mode (and averaging Enabled) 


ENNEGZONE Allow negative baseline settings 
0* Disabled 


1 Enabled 


AUTOPRELDADJ 


Enables automatic offset adjustments. 
When enabled, the PRELDADJ[6:0] is 
automatically set to minimize offset. 
Whenever the baseline is above 512 ADC 
counts, it is reduced to below it and if the 
baseline is below -1024 ADC counts then 
it is increased to above it using PRELDADJ. 


0 Disabled 


1* Enabled 


AUTOCAL[15:0] Auto-calibration threshold. 0x0200* 


Default auto-calibration threshold setting for sensor in 
2’s complement. Always use positive values (MSB first). 
In ULP mode, lower nibble is not used. When ENFILTER is 
set, all 16 bits are used for data. 
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BIT NAME DESCRIPTION VALUE FUNCTIONALITY 


CALPERIOD[2:0] 


Auto-calibration timeout. Defines the 
time between auto-calibration operation 
when the force measurement is below 
auto-calibration threshold. 


000 25 ms 


001 50 ms 


010* 100 ms 


011 200 ms 


100 400 ms 


101 800 ms 


110 1600 ms 


111 Infinite (no recalibration, unless forced) 


INTRPOL Interrupt polarity 
0* INTB pin active low (recommended) 


1 INTB pin active high 


CALRESET[2:0] 


Defines timeout before triggering 
baseline recalibration. Baseline 
recalibration occurs when force 
measurements remain above the auto-
calibration threshold for the timeout 
period. Upon expiry of this timer, the new 
baseline value is calculated based on 
ENCALMODE and RESETWGT. 


000 0.5 s 


001 1 s 


010 2 s 


011 4 s 


100* 8 s 


101 16 s 


110 32 s 


111 Infinite (no reset, unless forced) 


ENCALMODE 


CALRESET trigger zone and weight 
selection. ENCALMODE = 0 is 
recommended for use cases with very 
long press and ENCALMODE = 1 is 
recommended for button applications as 
it helps to recover a stuck condition   


0 


CALRESET timeout triggers auto-calibration when sensor 
readings are between AUTOCAL threshold and INTRTHR 
threshold. Uses RESETWGT at intervals of CALRESET to 
recover. 


1* 
CALRESET timeout triggers auto-calibration when sensor 
readings are above AUTOCAL threshold. Uses RESETWGT 
at intervals of CALRESET to recover. 


LIFTDELAY[2:0] 


Defines amount of time to wait before 
baselining after a sensor value has fallen 
below auto-calibration threshold, starting 
with the sensor value above interrupt 
(force) threshold. 


000* 0 ms 


001 20 ms 


010 40 ms 


011 80 ms 


100 160 ms 


101 320 ms 


110 640 ms 


111 460 ms 


RISEBLWGT[2:0] 


Defines the weight of the current baseline 
to compute the new baseline on 
CALPERIOD expiry, when the sensor force 
measurement is higher than current 
baseline. Higher values make the baseline 
change slower. 
 
((current baseline)(RISEBLWGT) + current 
ADC reading)/(RISEBLWGT +1) 


000 0 


001 1 


010* 3 


011 7 


100 15 


101 31 


110 63 


111 127 
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BIT NAME DESCRIPTION VALUE FUNCTIONALITY 


FALLBLWGT[2:0] 


Defines the weight of the current baseline 
to compute the new baseline on 
CALPERIOD expiry, when the sensor force 
measurement is lower than current 
baseline. Higher values make the baseline 
change slower. 
 
 
((current baseline)(FALLBLWGT) + current 
ADC reading)/(FALLBLWGT +1) 


000 0 


001 1 


010* 3 


011 7 


100 15 


101 31 


110 63 


111 127 


TCO[1:0] 
Sensor temperature coefficient of offset 
adjustment 


00* 0 


01 -20uV/V/°C 


10 -40uV/V/°C 


11 -60uV/V/°C 


INVERT Digital signal inversion 
0* No inversion 


1 Inverted 


INTRTHR[15:0]  Interrupt threshold 0x0000* 


Interrupt threshold to assert INTB when force is rising. 
Default value corresponds to the resistance on the 
THR_ADR pin. Always use positive values (MSB first). In 
ULP mode, lower nibble is not used. When ENFILTER is 
set, all 16 bits are used for data. Do not set INTRTHR 
lower than AUTOCAL. 2’s compliment 


INTRSAMPLES[2:0] 


Number of samples above interrupt 
threshold after which an interrupt is 
asserted (and de-asserted when 
BTNMODE=1) 


011* 
Values of 0 and 1 are set to 1. Values greater than 1 are 
their set value. 


BTNMODE 
(Figure 6) 


Enable button mode. Clear this bit (set to 
0) before exiting shutdown (EN set to 1). 
If needed, re-enable no earlier than Δt = 3 
* (WAIT + PRECHARGE + 1) after setting 
EN to 1. 


0* 
Interrupt function determined by INTREN, INTRMODE 
and INTRPERSIST 


1 Button mode - falling threshold to de-assert interrupt. 


INTRPERSIST 
(Figure 6) 


Sets how long the INTB pin is pulled low 
0* 100 μs interrupt pulse 


1 Infinite, until the Status register is read 


INTRMODE 
(Figure 6) 


Interrupt mode. Controls if interrupt is 
generated each sensor ADC conversion or 
after meeting the INTRSAMPLES 
requirement 


0* Uses INTRSAMPLES to qualify interrupt 


1 
Interrupt generated after each sensor ADC conversion if 
the sample value is above interrupt threshold 


INTREN 


Interrupt enable, determines if the INTB 
pin is driven with the force sensor 
measurements. Does not mask the INTR 
status bit. Clear this bit (set to 0) before 
exiting shutdown (EN set to 1). If needed, 
re-enable no earlier than Δt = 3 * (WAIT + 
PRECHARGE + 1) after setting EN to 1. 


0* INTB pin not driven upon interrupt, unless BTNMODE = 1 


1 INTB pin driven upon interrupt 
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BIT NAME DESCRIPTION VALUE FUNCTIONALITY 


FORCEBL 
Force baseline (ADC reading transferred 
to Baseline) 


0* Auto-Baseline enabled 


1 
Forces baseline to the next sensor ADC reading. This 
bit is automatically reset after the baseline is updated. 


RESETWGT [2:0] 


Define the weight of the current baseline 
to compute the new baseline when 
baseline update is a result of a CALRESET 
or NEGRESET timeout. 
 
 
((current baseline)(RESETWGT) + current 
ADC reading)/(RESETWGT +1) 


000* 0 


001 1 


010 3 


011 7 


100 15 


101 31 


110 63 


111 127 


NEGRESET[2:0] 


Define timeout before triggering baseline 
recalibration. Baseline recalibration 
occurs when force measurements remain 
below the negative auto-calibration 
threshold for the timeout period. The 
new baseline is weighted based on 
RESETWGT[2:0] setting. 


000 0.5s 


001 1s 


010 2s 


011 4s 


100 8s 


101* 16s 


110 32s 


111 No reset 


BASELINE[15:0] 
Current force sensor baseline value in 2’s 
complement (MSB first) 


 


ENFILTER = 0, use BASELINE[15:4], -2048 to +2047 
ENFILTER = 1 & HIGHORDER = 0, use BASELINE[15:0], 
-32,768 to +32,767 
ENFILTER = 1 & HIGHORDER = 1, use BASELINE[15:0] 


NEGTHSEL[1:0] 
Negative autocalibration threshold as a 
fraction of autocalibration threshold 


00* X 1 


01 X 0.5 


10 X 0.25 


11 X 0.125 


PRELDADJ[6:0] 
Offset Adjustment. It is read only when 
AUTOPRELDADJ = 1  


0000000* 
7-bit sensor offset adjustment; MSB is sign bit; 
3.5 Counts * GAIN / LSB 
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BIT NAME DESCRIPTION VALUE FUNCTIONALITY 


FALLTHR[15:0] 
Falling threshold when BTNMODE=1 and 
FALLTHRSEL = 0. Only writable when 
FALLTHRSEL = 0, read-only otherwise. 


0x0000* 


Interrupt threshold to de-assert INTB when force is 
falling. In ULP mode, lower nibble is not used. When 
ENFILTER is set, all 16 bits are used for data. 2’s 
complement 


TEMP[11:0] Temperature sensor measurement  
Divide the 12-bit number by 16 to get the temperature 
in degrees C. 


TCOUNT[3:0] Temperature sensor sample count  Wrapped sample counter for temperature sensor 


TEMPBUF[11:0] Temperature sensor buffered readings  


Buffered readings for temperature sensor (16 sample 
deep) 
 
Burst read the entire buffer before requesting another 
register read command. When the I2C read pointer 
reaches this register addresses, it will just loop back 
onto itself. 
 


TBCOUNT[3:0] 
Buffered temperature sensor sample 
count 


 Sample counter for buffered temperature readings 


ADCBUF[15:0] ADC sample Buffer   


Buffer containing Digitized 2’s complement ADC 
output. Reading the Buffer more frequently than 
300µs apart could result in reading the same data, 
since the internal clock is 10kHz which is used to 
manage the read/write logic. The Buffer data and 
FCOUNT read back 0x0000 when all the data stored 
has been read back. 
 
Burst read the entire buffer before requesting another 
register read command. When the I2C read pointer 
reaches this register addresses, it will just loop back 
onto itself. 
  


FCOUNT[3:0] 
ADC Buffer sample counter 4-LSB's 
recorded. 


 


4-LSB's of the sample counter corresponding to the 
Buffer output values. The Buffer data and FCOUNT 
read back 0x0000 when all the data stored has been 
read back. 


REVID[2:0] Chip revision identifier 010 Revision identifier 


DEVID[4:0] Chip device identifier 00101 Device identifier 


 
*Default value 


Table 6: Register Definitions 
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9.9 SAMPLE CODE 


 


9.9.1 I2C WRITE 
 


u8 ni_i2c_write(struct ni_sensor_t s, u8 reg, u8 length, u8 *data) 
{ 
u8 error = NI_OK; 
 
//ATTENTION: FOLLOWING CODE SNIPPET IS AN EXAMPLE FOR ATMEL STUDIO, USER  
//SHOULD CHANGE IT TO WORK ON THEIR PLATFORM. 
 
u8 i; 
u8 status; 
u8 buffer[length+2]; 
buffer[0] = s.addr<<1; 
buffer[1] = reg; 
 
for(i=0; i<length; i++) { 
 buffer[i+2] = data[i]; 
} 
 
status = USI_TWI_Start_Transceiver_With_Data(buffer, length+2); 
USI_TWI_Master_Stop(); 
if (status == 0) { 
 error = NI_ERROR_COM; 
} 
 
//END CODE SNIPPET 
 
return error; 
} 
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9.9.2 I2C READ 


 
u8 ni_i2c_read( struct ni_sensor_t s, u8 reg, u8 length, u8 *data) 
 


{ 
u8 error = NI_OK; 
 
//ATTENTION: FOLLOWING CODE SNIPPET IS AN EXAMPLE FOR ATMEL STUDIO, USER  
//SHOULD CHANGE IT TO WORK ON THEIR PLATFORM. 
 
u8 i; 
u8 status; 
u8 buffer[length+1]; 
 
buffer[0] = s.addr << 1; 
buffer[1] = reg; 
 
//USI_TWI_Start_Transceiver returns 0 if unsuccessful 
status = USI_TWI_Start_Transceiver_With_Data(buffer, 2); 
if (status == 0) { 
 error = NI_ERROR_COM; 
 return error; 
} 
//Read from registers 
buffer[0] = (s.addr << 1) | 1; 
status = USI_TWI_Start_Transceiver_With_Data(buffer, length+1); 
USI_TWI_Master_Stop(); 
if (status == 0) { 
 error = NI_ERROR_COM; 
 return error; 
} 
//Copy read values from buffer into data 
for(i=0; i<length; i++) { 
 data[i] = buffer[i+1]; 
} 
 
//END CODE SNIPPET 
 
return error; 
} 
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10. SOLUTION STACK-UP 


The device is soldered onto a PCB, which is then bonded to the back of the surface where the force is to be detected. 


The DF-8805 force sensor can detect forces as light as a few grams. Figure 9 shows the stack-up for a single button 


application utilizing one sensor mounted to a PCB.  


A 0.4mm thick FR4 PCB is recommended. For other PCB options and recommended adhesives, please contact Qorvo. 
 


Figure 9: Stack-Up 


 


11. ELECTRICAL DESIGN, LAYOUT, PLACEMENT, HANDLING & PACKAGING INFORMATION  


11.1 ELECTRICAL DESIGN AND BOARD LAYOUT CONSIDERATIONS 


 


• Two bypass capacitors required, 2.2uF & 1nF, to reduce noise on the power supply. Ensure that both of 
these capacitors are placed close to the DF-8805 – REQUIRED. 


• Symmetrical routing improves sensor self-alignment (Figure 10-a) during assembly – REQUIRED. 


• Place the nearest components at least 0.3 mm (RECOMMENDED) away from the DF-8805 sensor. 


• Do not use vias directly under the DF-8805 solder balls. (Figure 10-b)  


• Keep signal lines short (REQUIRED) and free of 90° turns (steep angles/corners can cause undesired acid 
traps during the manufacturing process). Use 45° turns or rounded-edge-turns for all signal/power lines 
when designing with the Qorvo force sensing solutions 


• Do not use glue/epoxy under or around the sensor – REQUIRED. 


• The sensor edge should be at least 0.25 mm from all edges of the PCB – RECOMMENDED. 


• If using a flexible PCB, a top hatched ground plane is required.  


• Under-fill is not recommended. For harsh environments like salt spray please contact Qorvo for 
recommendations for materials for under-fill and glob top.  


• For additional stability consider implementing “teardrop” routing into vias, pin pads and T-junctions; this 
increases the copper area and avoids steep angles in areas where multiple traces meet in a common point. 


• It is recommended to run the sensor from an on-board analog power supply (e.g. low-noise LDO) for lowest 
noise. 
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• Make the traces to all the pins the same width. Qorvo recommends greater than (or equal) 6 mils traces for 
all signals except the traces directly connected to bumps of DF-8805. These should be 4 mils traces for 
better reflow result. 


 


Figure 10-a: Recommended Design/Layout Practice 


 


 


Figure 10-b: Avoid in Layout/Routing 
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11.2 FOOTPRINT AND SMT DETAILS 


 


  


 


Figure 11: Must-Have Footprint 


 


Figure 11 depicts the must-have footprint drawing for the DF-8805 sensor and the details below must be followed 
for the SMT of the sensor onto a PCB/FPCB  


1. Pad dimensions and type 
a. Rounded rectangle with dimensions 7.874 mil x 7.874 mil (0.2 mm x 0.2 mm) 
b. Radius of the rounded square pad: Corner radius of 0.05mm (not a circular pad) 
c. Copper defined, not solder-mask defined 


2. Solder mask: 2 mil (50 m) wider on all sides of the pad 


3. Solder paste stencil thickness: 3 mil (76 m) 
4. Solder paste stencil aperture: 1:1 with the copper pad (0.2 mm x 0.2 mm)  
5. Solder paste: Alpha OM 550 HRL1 (to reduce solution offset and TCO), SAC305 or SAC405 
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11.3 SMT PICK & PLACE GUIDELINES 


 


11.3.1 NOZZEL CONSIDERATIONS 


SMT assembly machines typically employ a vacuum nozzle for Pick & Place (P&P) operations. Not all equipment is 


the same, but there are some general guidelines to follow, for optimal performance/yield.   


1. Select a vacuum nozzle only.   


a. DO NOT use mechanical grippers or collets, that contact the edges/sides of a WLCSP.   


b. DO NOT handle WLCSP parts with metal tweezers. 


2. Prefer softer nozzle materials. 


a. Nozzle materials can vary (metal, ceramic, plastic, rubber), and certain equipment requires 


certain nozzle materials.  If there’s a choice, try to select a softer material, to avoid potential 


damage from mechanical shocks. 


3. Select an appropriate nozzle tip shape. 


a. Nozzle tip shape can affect the amount of pressure applied to a single point on a WLCSP part. 


b. Nozzle tips should be circular, square/rectangular, and preferably with a vertical separator. 


c. The nozzle tip surface should be a single plane; do not use a nozzle with a protruded edge 


 


 


Figure 12: Acceptable vs. NOT Acceptable Tip Shapes  


4. Select an appropriate nozzle tip size, for the part being placed. 


a. The largest tip dimension should be smaller than the size of the WLCSP part. 


b. The tip should account for the tolerance of the pick accuracy, so that it’s not possible for the 


nozzle tip to contact the edge or the corner of a part. 


c. The tip size should be as large as possible, while satisfying the above 2 points. 
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11.3.2 PICK & PLACE OPERATION 


The P&P operation consists of two key steps: picking a part out of the carrier tape pocket, and placement of that 


part onto a circuit board. Both operations are performed with some alignment tolerance: nozzle-to-part tolerance 


during the pick, and part-to-board alignment during the placement. Additionally, the placement should occur with 


as little force as possible, to press the die into place on the board. 


WLCSP parts are shipped to customers in standard carrier tape & reel packaging. Parts sit in a pocket that is slightly 


larger than the size of the part. A part can move laterally inside the pocket, typically by less than 0.1 mm, but this 


varies by product. 


1. If available, the P&P equipment should use a vision detection system to align the P&P nozzle to the center 


of the die, for every part picked. 


2. If a vision alignment system isn’t available, the nozzle size selection should account for the positional 


tolerance of the WLCSP part in the carrier tape pocket. 


The die placement operation should be performed with a placement accuracy of better than 0.1 mm, but 


accuracies smaller than 0.05 mm are typical.  The placement force should be as small as possible to make contact 


of the WLCSP solder bumps with the solder paste on the board.   


1. A force contactless pickup is preferred, using only light physical contact, and allowing the vacuum to pick 


the part.  


2. Prefer to use an “air-ejection” placement over a contact placement. A typical air-ejection pressure is 150 


mbar. 


3. If air placement isn’t available, use a contact mode for the part placement.  Ensure that both the pick 


and placement force is not larger than 2 N (200 gram).  Placement forces should be measured 


periodically using a calibrated load, to ensure parts aren’t placed with a force over this specification. 


 


11.4 DEVICE HANDLING – BEST PRACTICES 


 


• Do not pick up the device with metal tweezers. Use vacuum pickup head. 


• Do not “snap” panelized, assembled PCBs 


• Follow ESD-safe handling recommendations 
o Store sensors in ESD containers (e.g. T&R, moisture-sealed) 
o Handle devices only in ESD-safe work areas 
o Persons /machines handling the sensor must be grounded to avoid potential ESD damage 
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11.5 ASSEMBLY INSTRUCTIONS 


The DF-8805 can be reflow-soldered using direct-chip-attachment (DCA) techniques to the circuit substrate (e.g. 


FR-4 or FPC). The chip should be soldered at normal reflow (Table 7) temperatures designed to support RoHS and 


Pb-free compliance (Figure 13). Reflow assembly houses should follow this profile closely but can choose more 


conservative ramp-up/down rates. To avoid damage to the force sensor do not exceed maximum ratings of the 


qualification profile (e.g. TPMAX = 260°C @ the top side of the WLCSP). Customers should consult with their 


assembly house/vendor for the appropriate temperature/reflow soldering profile. 


 


 
 


Figure 13: Pb-Free Soldering Profile for Reflow Assembly 


 


Table 7: Reflow Assembly Temperature Profile 


(< 2°C/sec) 


< 2 
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11.6 PACKAGING INFORMATION 


 


 


Figure 14: Package Dimensions 
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11.7 SENSOR TOP MARK CODING 


The top mark coding consists of 3 rows of letters and numbers printed on the top of the WLCSP package (Figure 


15).  


 


 


          Figure 15 


 


11.8 TAPE-AND-REEL (T&R) DETAILS/DIMENSIONS 


 


 


Figure 16: Tape-and-Reel Dimensions 


 


Note that all dimensions and tolerances in this tape-and-reel diagram (Figure 16) are in mm. 
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Figure 17 depicts a tape reel sealed in an ESD-protective bag. The diameter of the sensor reel measures 7 inches 


(Radius = 3.5 inches) with reel thickness of 0.25 inches to comfortably host the tape. Each reel is stamped with the 


company logo, part number, lot number, and date code. 


 


Figure 17: Example of Packaged Reel 


 


12. RELIABILITY & ENVIRONMENTAL INFORMATION 


The Qorvo DF-8805 meets Level 1 (unlimited) Moisture Sensitivity Level (MSL) specifications. 


Reliability and Environmental reports are furnished upon request.  


 


13. GLOSSARY (ALPHABETICAL ORDER) 


CDM (Charge Device Model) – CDM is a model for characterizing the susceptibility of an electronic device to damage 


from electrostatic discharge (ESD). CDM is commonly used for semiconductor devices and has been standardized in 


JEDEC with JESD22-C101E. 


HBM (Human Body Model) – HBM is the most commonly used model for characterizing the susceptibility of an 


electronic device to damage from electrostatic discharge (ESD). The model simulates an ESD discharge that may 


occur when a human makes contact with an electronic device. 


I2C Timeout – This is the time the I2C bus allows for no communications via I2C before it resets the bus  
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14. REVISION HISTORY 


 


REVISION 
NUMBER 


REVISION DATE DESCRIPTION/CHANGES PAGES CHANGED 


A 10/03/2024 New Release N/A 


B 2/19/2025 DF-8805B00SQBSP and DF-8805C00SQBSP added in 
ORDERING INFORMATION. ”factory calibration for 
sensitivity” removed from GENERAL DESCRIPTION. 
“Host-free” operation removed from FEATURES. 
“See sections 9.3 and 9.5 respectively for setting 
device address and interrupt threshold.” removed 
from Table 2. “Sensitivity” changed to “Resolution” 
in Temperature Sensor in Electrical Characteristics. 
“tf” definition removed from Figure 2.  VDD used 
for INTB, SDA, SCL replaced with VDD_IO in Figure 
3.  0V dotted line added in Figure 4.  9.3 “Read-
only or clear-after read register (i.e. ADC data 
outputs and status) updates are not performed 
during an I²C read or burst-read operation, to 
prevent data corruption and reading back 
inconsistent high and low bytes of data.” removed. 
BTNMODE = 1 case, INTRMODE = x corrected to 
INTRMODE = 0 in Figure 6.  Statement of 
PRELDADJ behavior with EN = 0 altered.  
Statement of SENSOR_SEL removed. “HIGHORDER 
and ENFILTER bit in Misc. Control (ADDRESS 0x06) 
should not be changed while this bit is 1” added for 
EN bit explanation in REGISTER DEFINITION. 
 Changed INTRTHR/FALLTHR POR value to 
“0x0000” & “in 2’s complement” added.   11.4 
ESD sensitive containers revised to ESD containers.  
11.6 Title changed to “PACKAGING INFORMATION” 


3, 4, 5, 7, 8, 9, 11, 
14, 15, 17, 19, 21, 


28, 30 


C 03/26/2025 Section 7: ABS MAX RATINGS: Corrected applied 
force directly on top of sensor to 20N from 8N. 
Added Applied force on PCB (in gauge mode) of 
40N. 


5 
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QUALIFICATION REPORT 


February 2025 | Subject to change without notice 1 of 1 www.qorvo.com 


FOR IMPORTANT INFORMATION REGARDING THESE MATERIALS INCLUDING DISCLAIMERS REGARDING USE IN CERTAIN APPLICATIONS, SEE THE STANDARD 
DISCLAIMER FOR PRODUCT DOCUMENT. Template FOR-000824 Rev F 
 


DF-8805  
Related Part Numbers: DF-8805B00BSP, DF-8805C00BSP 


MEMS Integrated Digital Force Gauge Sensor® 


Description: Automotive Grade 2 Qualified, AEC-Q100 Rev H 


Package Type: WLCSP 


Process Technology: Si MEMS 


Date Issued: 01/24/2025 


Document Number: DF-8805-PQ031 rev A  


 


TEST NAME TEST STANDARD AND CONDITIONS # SAMPLES x 
# LOTS 


TEST 
RESULTS 


High Temperature Operating 
Lifetime (HTOL) 


JESD22-A108, 125°C, Vcc=3.63 V, 1000 hours 77x3 lots Pass 


Early Life Failure Rate (ELFR) AEC Q100-008, Tj≥125 °C, Vcc=3.63 V, 24 hours 800x3 lots Pass 


Pre-Condition 


Moisture Sensitivity Level 
(MSL) 


JEDEC/J-STD-020/JESD22-A113, MSL1, bake at 125C for 24 
hours, soak at 85°C / 85% RH for 168 hours,  


3x reflow (260°C) 


77x3 lots Pass 


Biased Highly Accelerated 
Temperature and Humidity 
Stress Test (HAST) 


JESD22-A110, 130°C, 85%RH, Pressure=33.3 PSI 


Biased Vcc=3.63 V 


Preconditioned to MSL 1 per JESD22-A113 


77x3 lots Pass 


Unbiased Highly Accelerated 
Temperature and Humidity 
Stress Test (uHAST) 


JESD22-A118, 96 hours Condition A (130 °C, 85% RH, 
33.3 psia), Preconditioned to MSL 1 per JESD22-A113 


77x3 lots Pass 


ESD Human Body Model 
(ESD HBM) 


ANSI/ESDA/JEDEC JS-001, TA=25°C 15x1 lot Class 2 


Pass 2000 V 


ESD Charge Device Model 
(ESD CDM) 


ANSI/ESDA/JEDEC JS-002, TA=25°C 12x1 lot Class C3 


Pass 1000 V 


Latch Up (LU) AEC Q100-004, TA=105°C 6x1 lot Pass 


High Temperature Storage 
(HTS) 


JESD22-A103, 150°C, 1000Hours 77x1 lot Pass 


Temperature Cycle (TC) 


 


JESD22-A104, -55°C to 125°C for 1000 cycles, Preconditioned 
to MSL 1 per JESD22-A113 


77x3 lots Pass 


Solder Ball Shear (SBS) AEC Q100-010/JESD22-B117, Cpk>1.67 30x3 lots Pass 


Load Cycling (LC) Load 15N force at 105°C, 300k cycles, Biased Vcc=3.63V 15x3 lots Pass 


 


Conclusion 


 


This part meets AEC-Q100 Rev H Grade 2 and Qorvo’s product qualification requirements. 


    


  Sample size and lot quantities reported are the minimum required for this qualification. 



http://www.qorvo.com/
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Revised Date  Description of Change 
Initiator  

of Change 

3/3/2025 Initial document Micah Maltos 

4/1/2025 Replaced attached DF-8805 data sheet Rev(B) with DF-8805 data 

sheet Rev(C). 

Robert Badalian  

 


