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DSI3 communication procedure recommendations for FXPS7140X

1 Introduction

The purpose of this document is to describe the DSI3 power up, initialization, and normal mode procedures for
the FXPS7140X absolute pressure sensor.

2 Applicable parts

This document applies to the following NXP sensors:

‘FXPS714078T1 ‘DSI3 compatible pressure sensor ‘HQFN16, 4 mm x 4 mm x 1.98 mm, DSI3 pressure sensor

3 FXPS7140X application schematic
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Figure 1. FXPS7140X application schematic
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Table 1. Recommended external components for DSI3 mode

Reference |Component |Description Comment

designator |type

R1 general 330 Q, 5 %, 200 ppm | The system level communication and electromagnetic compatibility

purpose (EMC) testing determine the optimal value of this component.

C1 ceramic 220 pF, 10 %, 50 V The system level communication and EMC testing determine the
minimum, X7R optimal value of this component.

Cc2 ceramic 0.47 pyF, 10 %, 10 V Based on the system level microcut immunity requirement the
minimum, X7R optimal value of this component is determined. To achieve the

specified power supply rejection, the minimum value including all
tolerances is 0.22 yF. The maximum specified value including all
tolerances is 2 pF.

C3 ceramic 1000 pF, 10 %, 50 V The system level communication and EMC testing determine the
minimum, X7R optimal value of this component.

C4 ceramic 2200 pF, 10 %, 50 V The system level communication and EMC testing determine the
minimum, X7R optimal value of this component.

4 Apply power to the FXPS7140X

Power must be applied to the FXPS7140X with the ramp rates specified in the operating range — DSI/PSI5 table
in the product data sheet. The device is verified to start up properly with ramp rates from 10 V/s to 10 V/us. See

Figure 2.

The device is available for command and response mode (CRM) commands within 13.5 ms of power-on reset
(POR) release. If discovery mode is used for physical address assignment, the supply ramp time must be fast
enough to allow the device to participate in discovery mode. From the satellite perspective, the discovery mode
window is from 5.0 ms to 13.5 ms of POR release. From the controller perspective, this time must be known
with reasonable accuracy.

The time from the controller enabling the bus until the satellite POR release results in a time skew between the
controller and the satellite interpretation of the discovery mode window start time. With a slow supply ramp time,
relative to the discovery mode window start time (< 5 V/ms), the time skew between the controller and satellite
could result in the satellite missing the discovery mode transmissions from the controller.
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Figure 2. Example DSI3 supply ramp

5 Assign addresses to the satellites

The device supports all three address assignment methods described in the DSI3 standard. They are single,
parallel connected, and daisy chain satellites as described in the following sections.

5.1 Single device network

DSI3 supports the capability to connect one satellite to a controller in a point-to-point connection. With this
connection method, the physical address of the satellite must be either 0x00 or be known by the controller as
described in Section 5.1.1 and Section 5.1.2.

5.1.1 Unprogrammed physical address (0x00)

A single device network with an unprogrammed physical address can be initialized using either of the following
two methods:

» Discovery mode as described in Section 5.3 "Multiple satellite system connected in a resistor connected daisy
chain"
* CRM

The following CRM procedure is necessary to complete the address assignment of an unprogrammed satellite
with a physical address of 0x00.

Delay a minimum of 13.5 ms after applying power (the maximum value of tstarT pisc)-

Using CRM, send a global write command to the physical address register (PHYSADDR), setting the physical
address to a nonzero value. The example in Figure 3 shows the command necessary to program the physical
address to 0x1. The physical address register is 0x18 and the data written is 0x01.
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Description Satellite address |Command Register address |Register data Full message
(hex) (hex) (hex) (hex) (hex)

Command 0 8 18 01 0x08180112

Response 1 8 00 01 0x18000152
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Figure 3. Controller and satellite signals for the global write to the PHYSADDR register

5.1.2 Preprogrammed physical address

No action is necessary if the single satellite device has a preprogrammed address. Proceed to Section 6
"Initialize and configure the devices".

5.2 Multiple satellite system connected in parallel

DSI3 supports the capability to connect multiple satellites to a controller in a parallel or start connection. With
this connection method, the physical addresses of the satellites must be known by the controller. No other
action is necessary for address assignment. Proceed to Section 6 "Initialize and configure the devices".

5.3 Multiple satellite system connected in a resistor connected daisy chain

Discovery mode follows the sequence listed below. Figure 4 shows a timing diagram of the discovery protocol
for a four satellite segment.

1. The controller powers up the bus segment to a known state.
2. The controller transmits the discovery command.
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3. After a predetermined delay (tstarT pisc_rsp), all satellites without a physical address activate a current
ramp to the 2 x response current at a ramp rate of ipjsc_ramP-

4. Each satellite monitors the current through its sense resistor (Aisense).
a. If the current is above iregp, the satellite disables its response current, increments its physical address
counter, and waits for the next discovery command.
b. If the current is low (Aisense less than iresp), the satellite continues to ramp its response current to
2 X iggsp in time tDISC_RAMP_RSPs and maintains the current at 2 x iregp for time tDISC_IDLE_RSP-

c. After time tpisc_ipLE Rsp. if @ satellite has not detected a current through its current sense resistor of
iresp, the satellite accepts the physical address '1' and disables its response current.

5. After a predefined period (trer pisc), the controller transmits another discovery command.

6. If the sense current is low, steps 3 and 4 are repeated, with the satellite accepting the address in its address
assignment counter.

7. The controller repeats step 5 until it has transmitted discovery commands for all the satellites it expects on
the bus.

Device initialization can now begin using CRM. Proceed to Section 6 "Initialize and configure the devices".
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Figure 4. Four (4) device discovery mode process
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Figure 5. Example 3 satellite discovery mode

5.4 Multiple satellite system connected in a high side switch connected daisy chain

DSI3 supports the capability to connect multiple satellites to a controller in a daisy chain connected by high side
bus switches. Discovery mode is preferred to this connection method and therefore the switch connected daisy
chain is not covered by this application note.

6 Initialize and configure the devices

Once all satellites on the bus have a unique physical address, the controller can initialize and configure the
satellites as desired for the application. The following sections describe the recommended CRM commands to
initialize, configure, and test a bus with two FXPS7140X devices.

Figure 6 shows an example timing diagram for DSI3 startup and initialization and how it compares to PO startup.
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Figure 6. Example DSI3 initialization timing diagram
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Table 2 shows a timing table for the procedure used in this application note. Figure 7 shows a high-level
flowchart for the procedure used in this application note.

Table 2. FXPS7140X initialization timing

DSI3 communication procedure recommendations for FXPS7140X

(set ENDINIT)

Function Start time End time Unit
POR 0.00 5.94 ms
Discovery end 5.94 6.07 ms
CRM start 6.07 26.97 ms
Device status 26.97 28.12 ms
Oscillator 29.97 57.97 ms
Device status 57.97 58.62 ms
Register pattern write 58.97 66.62 ms
Configuration #1 66.97 71.62 ms
Traceability 71.97 76.62 ms
Delay to Py phase 4 76.62 101.47 ms
Common mode self-test 101.47 174.62 ms
Fixed pattern self-test 174.97 178.62 ms
Digital self-test 178.97 211.12 ms
Device status 313.97 314.62 ms
Enter periodic data collection mode (PDCM) 314.97 - ms
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Cycle power to bus

!
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!

Check device status

Device status ok?
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Coarse verification of
oscillator frequency

Oscillator ok?

Register pattern write test

Register write ok?

Configure data sources
for PDCM

l

Configure signal chain
for LPF

!

Read and confirm
traceability information

Traceability ok?

Configure sensor signals
for self test

]

Complete startup
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!

Self
test attempted x
times?
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Figure 7. High-level DSI3 flowchart for the FXPS7140X
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6.1 Confirm device status

The first step after address assignment is to confirm proper CRM communication and the expected status of
each device. This can be accomplished by reading the DEVSTAT registers of each device as shown in Figure 8.
The DEVSTAT register mapping is shown in Figure 9.

Optionally, the user can also complete a course verification of the satellite oscillators as shown.

( Start }

Read DEVSTAT and COUNT register
Command = 0x1000000D
Command = 0x20000002

}

Response =
0x10CXXXXX
0x20CxXXXX

Attempted xx times?
User software
controlled

Increment repeat
counter

yes

Wait for power
cycle

Check device status
(See DEVSTAT reg mapping below)

!

Delay 30 ms

!

Read DEVSTAT and COUNT register
Command = 0x1000000D
Command = 0x20000002

!

Response =
0x10CXXXXX
0x20CXXXXX

Attempted xx times?
User software
controlled

Increment repeat
counter

yes

Wait for power
cycle

Check device status
(See DEVSTAT reg mapping below)

!

Complete coarse oscillator check
(Ref. oscillator verification section)

|

Increment repeat Attempted xx times?

i ?
Oscillator ok? counter User software
controlled
yes
Repeat soft
reset
aaa-052541
Figure 8. Confirm device status
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BIT7 BIT 6 BITS BIT 4 BIT 3 BIT 2 BIT 1 BITO
DSP_ERR RSVD COMM_ERR MEMTEMP_ERR | SUPPLY_ERR TESTMODE DEVRES DEVINIT
******** T T ————T————————1
BIT7 | | | I
———————— B s A
DSP_ERR | | | I
,,,,,, |
Device in test mode
DSP_STAT (0x60 (pg18), default 0x08 on page 48) Device reset occurred
BIT7 BIT6 BITS BIT 4 BIT3 BIT2 BIT1 BITO
| DSP ininitialization. Data not valid
RSVD PABS_HI PABS_LO RSVD ST_INCMPLT| ST_ACT CM_ERR ST_ERR
PDCM response status N/A 0100 0100 N/A 0010 0010 0100 0010
- 77— ————— T T T ———— T — Bl
I | BIT5 I I I I I
e o Fom—————— o tom 4
I ! COMM_ERR | I I | I
S U o) I I I [ P J
DEVSTAT3
BIT7 BIT6 BITS5 BIT 4 BIT3 BIT2 BIT1 BIT 0
RSVD OSCTRAIN RSVD RSVD RSVD RSVD RSVD RSVD
PDCM response status N/A 0001 N/A N/A N/A N/A N/A N/A
[~ ————————7 ————— ——— T = Te——————= T Bl
I } BIT4 I I | I
-ttt - —————— F——————— F——————— +——————— 4
I ! MEMTEMP_ERR I I | |
5 Y PRI s R P, P P, a
DEVSTAT2 (0X03, default b0000x0xx on page 22)
BIT7 BIT6 BITS5 BIT 4 BIT3 BIT2 BIT1 BIT 0
FoTPE | uotPE | URWE | uw_AcT RSVD TEMPO RSVD RSVD
PDCM response status 1010 1000 1001 1001 N/A 0101 N/A N/A
- ————— e e T ———— T — Bl
I | | BIT3 I I |
——————— e fm—————— e ——— 4
‘ | ! SUPPLY_ERR | | |
S U S ) IS [ P J
DEVSTAT1
BIT7 BIT6 BITS BIT 4 BIT3 BIT2 BIT1 BIT 0
VBUFUV BUSINUV VBUFOV RSVD INTREGA INTREG INTREGF | CONT_ERR
PDCM response error 1100 1100 1100 N/A 1100 1100 1100 1100
Example responses:
Description Response
First normal response after RESET 0x1083xxyy xx = COUNT register value, yy = CRC
No errors 0x1000xxyy xx = COUNT register value, yy = CRC aaa-052543

Figure 9. DEVSTAT register mapping

Note: Figure 9 shows more status details, which are user optional.

6.2 Optional complete register pattern write verification

The next step is to complete a register pattern write verification. This step is optional and not required to meet
the diagnostic coverage as documented in the failure modes, effects, and diagnostic analysis (FMEDA).

The recommended procedure for register pattern write verification is shown in Figure 10. In this example, the
PDCM_RSPSTO_L register is used for pattern writing. Other registers can be used as long as the function for
the register written to is considered.
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Register pattern
write

Write 0x55 to PDCM_RSPSTO_L register
Command = 0x182655C4
Command = 0x282655CB

l

Read PDCM_RSPSTO_L register
Command = 0x1026006F
Command = 0x20260060

|

no

Response = 0x100055D6

Response = 0x200055D9, Increment repeat counter |—>
?

Attempted xx times ?

Wait for power
cycle

Write OxFF to PDCM_RSPSTO_L register
Command = 0x1826AA86
Command = 0x2826AA89

l

Read PDCM_RSPSTO_L register
Command = 0x1026006F
Command = 0x20260060

!

Response = 0x1000AA94

Response = 0x2000AA9B Increment repeat counter |—>
?

Attempted xx times ?

Write OxFF to PDCM_RSPSTO_L register
Command = 0x1826FF5D
Command = 0x2826FF52

l

Read PDCM_RSPSTO_L register
Command = 0x1026006F
Command = 0x20260060

!

Response = 0x1000FF4F

Response = 0x2000FF40 Increment repeat counter |—>
?

Attempted xx times ?

Wait for power
cycle

Write 0x00 to PDCM_RSPSTO_L register
Command = 0x1826001F
Command = 0x28260010

l

Read PDCM_RSPSTO_L register
Command = 0x1026006F
Command = 0x20260060

!

Response = 0x1000000D
Response =0x20000002
?

Wait for power
cycle

Increment repeat counter |—> Attempted xx times ?

aaa-039211

Figure 10. Complete register pattern write verification

6.3 Configure the data sources

The next step is to configure the devices for the desired data sources (that is relative pressure) and source
identifiers for PDCM.
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Figure 11 shows an example configuration for a 2 satellite bus with one data source for each satellite. Set the
keep alive counter (KAC) to 2 with status of 4 and 10 bit data.

Enable source IDs with KAC = 2, STATUS =4 and DATA =10
Set SOURCEID_0 for PADDR1 =1
Set SOURCEID_0 for PADDR2 = 2
Command = 0x181A9142, response = 0x1800911F
Command = 0x281A923C, response = 0x28009261

!

Set CHIPTIME = 3 ps
Command = 0x18230874, response = 0x180800F8
Command = 0x2823087B, response = 0x280800F7

!

Set response start times
Source 1 =25 ps
Source 2 =125 ps
Command = 0x182619C9, response = 0x180019AB
Command = 0x28267DEF, response = 0x28007D8D

|
( Continue )

aaa-052540

Figure 11. Configure the data sources

The FXPS7140X device has the capability for two independently configurable data sources. Figure 12 shows a
pictorial mapping of the sources to their source identifiers and associated data.

Assign a unique
external identifier
for each source:
valid setting 0-15
| $62 SNSDATAO_L |
15| PDCM_RSPSTO |«—| SOURCEID 0 [«—s| DPSP-CFG_U3
Datatype0
| $63 SNSDATAO_H |
Sensor data [«—>
| $64 SNSDATA1_L | =SP CFG U3
<> PDCM_RSPST1 [«—| SOURCEID_1 [« — —
- - Datatype1
| $65 SNSDATA1_H |
aaa-052549
Figure 12. Data source mapping diagram

The sources are enabled and the associated source identifiers are set using the registers listed in the following
table.
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Register |Register D7 D6 D5 D4 D3 D2 D1 DO
address |name
$1A SOURCEID_0 |SIDO_EN PDCM_FORMAT[2:0] =1 SOURCEID_0[3:0]
enable source 0, In this application note, the PDCM system level source identifier for datatype 0
datatype 0 format is set to a 28-bit length: Note: Each source identifier value for the device
(relative pressure) |« D[27:24] = source ID must be unique or the device transmits error
« D[23:22] = source counter messages for the repeated identifier.

¢ D[21:18] = 4-bit device status
¢ DI[17:8] = 10-bit sensor data
* D[7:0] = cyclic redundancy check

(CRC)
$1B SOURCEID_1 |SID1_EN reserved reserved reserved SOURCEID_1[3:0]
enable source 1, system level source identifier for datatype 1
datatype 1 Note: Each source identifier value for the device
(absolute pressure must be unique or the device transmits error
Pags) messages for the repeated identifier.

6.4 Configure the sensor signal chain

The next step is to configure the sensor signal chain. Figure 13 shows an example configuration setting of the
low-pass filter (LPF), pressure range C with data type to relative pressure.

Configure LPF: 370 Hz, 2-pole
Configure user desired range, C and LPF selection
Source 1: Command 0x184001C6, response = 0x18000152
Source 2: Command 0x284001C9, response = 0x2800015D

!

Configure data type signal chain for relative pressure
Source 1: Command 0x18420014, response = 0x1800007D
Source 2: Command 0x2842001B, response = 0x28000072

aaa-052538

6.4.1 Signal chain low-pass filter selection

Figure 13. Configure the sensor signal chain

The signal chain low-pass filter is selected by a combination of the LPF bits to the desired filter type in the
DSP_CFG_U1 register as shown in the product data sheet. The LPF selection table is shown in Table 3.

Table 3. Signal chain low-pass filter selection

LPF[3] LPF[2] LPF[1] LPF[0] Low-pass filter type

0 0 0 0 370 Hz, 2-pole

0 0 0 1 400 Hz, 3-pole

0 0 1 0 1000 Hz, 4-pole

0 0 1 1 800 Hz, 4-pole

AN14033 Allinformation provided in this document is subject to legal disclaimers. ©2023 NXP B.V. All rights reserved.
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Table 3. Signal chain low-pass filter selection...continued

LPF[3] LPF[2] LPF[1] LPF[0] Low-pass filter type
0 1 0 0 reserved
0 1 0 1 reserved
0 1 1 0 reserved
0 1 1 1 reserved
1 X X X reserved

6.4.2 Absolute pressure range selection

The signal chain pressure range settings are shown in Table 4.

Table 4. Pressure range selection

USER_RANGE[1:0]

Absolute pressure range

0 0 range B!
0 1 range ct
1 0 reserved
1 1 reserved

[1] Part number dependent.

6.4.3 Signal chain data type configuration

Each source enabled (as described in Section 6.3 "Configure the data sources") must have its data type
configured. Data type configuration is described in the product data sheet and shown in Table 5.

Table 5. Signal chain data type selection

DATATYPEx[1:0]

DSI3 sensor data description

0

relative pressure data

absolute pressure (Pags) data

filtered absolute pressure (P0) data

0
1
1

| O| =~ O

temperature data

6.5 Confirm device traceability information

The next step is to confirm the device level traceability information. To confirm that the proper device is
connected read the IC type, IC manufacturer ID, IC part number, and IC serial number.

Note: Responses to the read commands in Figure 14 are representative only and actual responses differ on a

per device basis.

AN14033
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Read PN and SN
for Traceability

Write Request to Read Flash Block C Registers
Command = 0x1814C088, Response = 0x1800C078
Command = 0x2814C087, Response = 0x2800C077

l

Read PNO and PN1 Registers
Command = 0x10C4004B, Response = 0x10043374
Command = 0x20C40044, Response = 0x2004337B

l

Read SNO and SN1 Registers
Command = 0x10C600B6, Response = 0x10032688
Command = 0x20C600B9, Response = 0x20C20232

l

Read SN2 and SN3 Registers
Command = 0x10C8001B, Response = 0x100100E4
Command = 0x20C80014, Response = 0x2000FC31

l

Read SN4 and ASICWFR# Registers
Command = 0x10CA00E6, Response = 0x1006108B
Command = 0x20CAO00E9, Response = 0x20021051

Figure 14. Confirm device traceability information

aaa-039244

6.6 Complete self-test (self-test overview)

The next step is to complete some or all self-test functions available in the device. Figure 15 shows an overview
of a procedure for completing a self-test. Test repeats on failure are not shown in the diagrams. The user
determines the number of test repeats for each test type based on the application. Typically test repeats are
included at a minimum for the analog self-test procedures to provide immunity to potential misuse inputs that
are common during startup.

. Refer to the following sections below
Self test overview g, . :
as indicated in the overview flow

Complete PABS common Reference section 6.6.1
mode verification test Required for hardware metrics
Complete fixed value Reference section 6.6.2
self test Recommended for hardware metrics

l

Complete digital self test

}
( Continue )

Reference section 6.6.3
Required for hardware metrics

aaa-052542

Figure 15. Self-test overview
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6.6.1 Complete Pogs common mode self-test

The next step is to complete a Pagg common mode self-test verification for each device. When the Pags
common mode self-test is selected, the ST_ACTIVE bit is set, the ST_ERROR is cleared, and the device
begins an internal measurement of the common mode signal of the P-cells and compares the result against a
predetermined limit. If the result exceeds the limit, the ST_ERROR bit is set.

The Pags common mode self-test repeats continuously every tst |yt when the ST_CTRL bits are set to the
specified value. Once the test is disabled, the ST_ERROR bit is updated with the final test result within tst it
of disabling the test. The ST_ACTIVE bit remains set until the final test result is reported. Figure 16 is an
example of a user-controlled self-test procedure.

Write ST_CTRL = 0x1

Activate PABS common mode self test

Enable PABS Command = 0x18441094, response = 0x180010D3
Common mode self test Command = 0x2844109B, response = 0x280010DC
Write ST_CTRL = 0x0 Disable PABS common mode self test

Disable PABS Command = 0x1844003C, response = 0x1800107D
Common mode self test Command = 0x28440033, response = 0x28001072

Delay > tst_|niT (70 ms) from
Self test activation

Read DSP_STAT register

Read the DSP_STAT register Command = 0x106000D3, response = 0x10xxyyzz
Command = 0x206000DC, response = 0x20xxyyzz

ST_ACTIVE set? Delay 500 ps

User determined options

1) Repeat self-test xx times

2) Set error status and continue

3) Set error status and ignore sensor data

ST_ERROR set?

End

aaa-052539

Figure 16. Complete Ppgs common mode self-test

6.6.2 Complete fixed value self-test

The next step is to complete a fixed value self-test verification for each device. The purpose of the fixed value
self-test is to confirm that the output data register and communication block have no stuck bit conditions.
Figure 17 shows an example procedure for completing a self-test with 2 fixed values. The example alternates
0x5555 and OxAAAA to confirm both states of each bit in the data field and to maximize verification of sensor
data. Expected responses are included for each self-test request.
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Fixed value self test

Activate fixed pattern self test = 0x5555
Command = 0x184460A9, response = 0x180060E8
Command = 0x284460A6, response = 0x280060E7

!

Read and confirm SNSDATA registers
Command = 0x1062002E, response = 0x1055555b
Command = 0x20620021, response = 0x20555554

|

Correct
sensor data
for device 1?

Set an error flag
for device 1

Correct
sensor data
for device 2?

Set an error flag
for device 2

yes

Activate fixed pattern self test = 0xAAAA
Command = 0x18445074, response = 0x18005035
Command = 0x2844507B, response = 0x2800503A

!

Read and confirm SNSDATA registers
Command = 0x1062002E, response = 0x10AAAAA1
Command = 0x20620021, response = 0x20AAAAAE

Correct
sensor data
for device 1?

Set an error flag
for device 1

Correct
sensor data
for device 2?

Set an error flag
for device 2

yes

( Continue )
aaa-052550

Figure 17. Complete fixed value self-test

6.6.3 Complete digital self-test

The next step is to complete a digital self-test verification for each device. The purpose of the digital self-test is
to complete a more accurate verification of the digital signal chain. The digital self-test forces a known value into
the input of the digital signal chain. After a defined time interval, dependent on the low-pass filter selected, the
signal chain output can be verified against an expected value. The digital self-test values listed from the product
data sheet are provided in Section 6.6.3.1 "Digital self-test limit calculation".
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Figure 18 shows an example flow procedure for completing a self-test of one digital value (digital self-test OxF),
confirming the expected output value and finally reconfiguring the devices datatype to relative pressure and
checking the status before entering PDCM.

Digital self test

Set datatype = PABS for digital self-test
Command = 0x18422239, response = 0x18002250
Command = 0x28422236, response = 0x2800225F

!

Activate digital self test #3 0xFO
Command = 0x1844FO0E4, response = 0x1800F0A5
Command = 0x2844F0EB, response = 0x2800F0AA

Delay 30 ms

Read and confirm SNSDATA registers
Command = 0x1062002E, response = 0x1080010A
Command = 0x20620021, response = 0x20800105

|

Correct
sensor data
for device 1?

Set an error flag

for device 1

Correct
sensor data
for device 2?7

Set an error flag

for device 2

yes

Disable digital self-test
Command = 0x1844003C, response = 0x1800007D
Command = 0x28440033, response = 0x28000072

!

Reset PO
Command = 0x1843801E, response = 0x188002257
Command = 0x28438011, response = 0x28802258

Delay 100 ms

Configure datatype = PREL for PDCM
Command = 0x18420843, response = 0x1800082A
Command = 0x2842084C, response = 0x28000825

!

Read DEVSTAT, confirm no errors
Command = 0x1000000D
Command = 0x20000002

Figure 18. Complete digital self-test

aaa-052551
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6.6.3.1 Digital self-test limit calculation

The digital self-test provides a constant value to the sensor data output. The values listed in Table 6 are only
valid if the absolute pressure (Pags) signal is selected by the associated DATATYPEX bits. When any of these
self-test functions are selected, the ST_ACTIVE bit is set.

Table 6. Data sheet digital self-test values

Self-test Function SNS_DATAX register contents
ST_CTRLI[3:0] Range B Range C
Absolute pressure Absolute pressure
0xC digital self-test #1 0x8171 0x8171
0xD digital self-test #2 0x6C95 0x6C95
OxE digital self-test #3 0x807A 0x807A
OxF digital self-test #4 0x78AC 0x78AC

6.7 Transition to periodic data collection mode (PDCM)
Once all self-test procedures are completed and verified, the system can transition the device from CRM to
PDCM. This can be done by two methods:

1. Send a CRM command to each device setting the ENDINIT bit.
2. Send the global Enter PDCM command.

The example in this application note uses the global Enter PDCM command. For the CRM, a single command
packet is followed by at most one response packet. There is no response packet for a global command.

Figure 19 shows the global command to enter PDCM and the normal PDCM sequence.

( Normal mode entry )

Global enter PDCM command
Command = 0xBOO0OO08F, response = N/A

Send BRC =00orBRC =1

!

Read PDCM data PDCM
Device 1, source 1, time slot = 25 us, response = 0x104003B
Device 2, source 2, time slot = 125 ys, response = 0x207FF70

aaa-052537

Figure 19. Transition to PDCM

7 Optional user diagnostics

This section describes some additional system-level diagnostics that are recommended to improve the safety
performance of the device in its intended application. These diagnostics are not inherent in the device and, if
used, must be conducted externally.
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7.1 Startup configuration register verification

Before entering PDCM, all registers that impact the communication or signal chain configuration can be read to
confirm the expected values. This is not necessary if the response to all register write command is verified for
the correct values. The response to a register write does read back the register value before transmission and is
equivalent to a register read.

8 Summary and conclusion

This application note describes the recommended procedures for initializing and configuring FXPS7140X
devices on a DSI3 bus, completing self-test on the devices and finally, transitioning the devices to normal mode.
These recommended procedures are important to meet the functional safety requirements of the intended
system.

9 Further assistance

For further assistance, contact your local sales representative.

10 Abbreviations and definitions

Table 7. Abbreviations and definitions

Term Definition

BRC broadcast read command; the broadcast read command is a single bit command enabling the time
division multiple access (TDMA) satellite transmissions in periodic data collection mode (PDCM)

CRM DSI3 command and response mode; a bidirectional communication method enabling communication
between a single controller and a single satellite or multiple satellites; this mode is optimized for
programming and control of satellite devices and is primarily used for register reads and writes with
the FXPS7140X devices

Digital self-test A method to test the digital portion of the signal chain by forcing a value or a sequence of values at
the output of the analog-to-digital converter and measuring the device output.

Discovery mode DSI3 Discovery mode; an automatic addressing scheme to provide physical addressing by location
to a single controller, multiple-satellite bus

DSI3 distributed system interface, third generation; a single controller, multiple-satellite communication
interface that provides both satellite power and communication on a 2-wire bus

DSP digital signal processor

PDCM DSI3 periodic data collection mode; a bidirectional communication method enabling communication

between a single controller and a single satellite or multiple satellites; this mode is optimized for
high-speed sensor data transfers from multiple satellites to a single controller; satellite responses
are time division multiplexed; this mode is used for periodic relative pressure data transfers on the

FXPS7140X device
POR power-on reset
PSI5 peripheral sensor interface, fifth generation; a single controller, multiple-satellite communication

interface that provides both satellite power and communication on a 2-wire bus
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13 Appendix

13.1 DSI3 state transition diagram

Figure 20 shows a state transition diagram for the internal DSI3 controller.

Software Reset
Sequence

PADDR =0

Discovery
Mode

Address != PADDR

Transmit
Data,
Status:

Enter PDCM
Command

Start of BRC

Received
Process
Command

Sensor Data Request

No Internal Error Sensor Data Request
Internal Error

Process
Command

Register Read

ENDINIT == True
Invalid BRC

Register Write

Transmit
Reg. Data,
Status:
OK

Transmit
Sensor Data,
Status:
OK

Command/Response
Mode

Transmit
Status:

Internal
Error

Periodic Data
Collection Mode
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Figure 20. DSI3 state transition diagram

13.2 CRC calculation example: 8-bit CRC

The codeblock below shows some example visual basic to calculate the DSI3 8-bit CRC.

* Function DSICRMCRC(Data32 As String, Poly As String, SEED As String) As String
— Data32 is the 24-bit message in binary to be verified with 8 zeros appended in place of the CRC
Example: Command = 0x0106200xx: Data32 = 0001 0000 0110 0010 0000 0000 0000 0000
— Poly is the 9-bit CRC polynomial in binary
Example: Polynomial = X2+ X° + X2+ X2+ X +1  Poly = 10010 1111
— SEED is the 8-bit CRC initial value in binary
Example: SEED =0xFF SEED = 1111 1111

In this example, the CRC = 0x2E
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Function DSICRMCRC (Data32 As String, Poly As String, SEED As String) As String
Dim i As Integer
Dim m As Integer
Dim n As Integer
Dim k As Integer
Dim bit As Integer
i=1
m 1
n =1
k=1
bit = 0
Dim CRC(1 To 8) As String
Dim CRC_old(l To 8) As String
For 1 = 1 To 8
CRC (i) = Mid(SEED, i, 1)
CRC_o0ld(I) = Mid(SEED, i, 1)
Next 1
For n = 1 To 32
bit = Mid(Data32, n, 1)
For k = 1 To 8
CRC_old(k) = CRC (k)
Next k
For m = 1 To 8
If Mid(Poly, m + 1, 1) = 0 Then
If m = 8 Then
CRC (m) = bit
Else
CRC(m) = CRC old(m + 1)
End If
Else
If m = 8 Then
If CRC_old(l) = 1 Then
If bit = 1 Then
CRC(m) = 0
Else
CRC(m) =1
End If
Else
If bit = 1 Then
CRC(m) =1
Else
CRC(m) = 0
End If
End If
Else
If CRC old(l) = 1 Then
If CRC_old(m + 1) = 1 Then
CRC(m) = 0
Else
CRC(m) = 1
End If
Else
If CRC_old(m + 1) = 1 Then
CRC(m) =1
Else
CRC(m) = 0
End If
End If
End If
End If
Next m
Next n
DSICRMCRC = CRC(l) & CRC(2) & CRC(3) & CRC(4) & CRC(5) & CRC(6) & CRC(7) & CRC(8)
End Function
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