PHOENIX
SE PPS35 SERIES Digitally Compensated Pressure Sensor DATASHEET

PPS35 Digitally Compensated Pressure Sensor

Back-side die, media-isolated 6-pin sensor with 14-bit I)C [ SPI pressure and temperature output

FEATURES

® Pressure ranges from 50 PS| to 300 PSI gauge

® 14-bit corrected pressure + 11-bit
corrected temperature

® I°C (addressable) or SPI (read-only) digital output
® Total error band +0.75% FS over 0-50 °C
® Non-linearity +0.5% FS (BFSL)

® Response time 5 ms typical

s Back-side die with stainless steel cap for harsh,
wet media

s Operating temperature -40 to 105 °C

= Update Mode or low-power Sleep Mode, factory set

GAUGE 6-PIN DIP [ SMD 12C - SPI
DESCRIPTION APPLICATIONS
The PPS35 is an amplified, digitally compensated ® Weather stations
pressure sensorin a qompoct 6—pln package. Itis ® Small water pumps
designed for applications where size and cost matter
but the media is harsh. A MEMS piezoresistive die is ® Sports & dive watches
pressurized from its passive back side and isolated from I .
. . ® Aviation & ballooning
the media by a stainless steel cap, for long-term
stability in a range of liquids. ® Industrial applications
® Portable instruments
A 14-bit sigma-delta ADC and DSP correct offset, span
and temperature on board, then deliver calibrated
pressure and temperature over I>)C or SPI. Response time
is aslow as 5 ms.
MAXIMUM ENVIRONMENTAL RATINGS
Operating Temperature -40 to 105 °C - -40-221 °F Proof Pressure 2x full scale
Storage Temperature -40 to 110 °C - -40-230 °F Burst Pressure 2.5x full scale
Supply Voltage 4.5 to 5.5 V Pressure Range 50 to 300 PSI gauge
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Electrical & performance specifications

V.= 5V, 25 °C unless otherwise noted.

PARAMETER

Supply voltage

Supply current (Note 1)
Digital output

Pressure resolution
Temperature resolution
Total error band (Note 2)
Non-linearity (Note 3)
Response time
Operating temperature

Pressure range

SYMBOL
\Y

DD

I

DD

TEB

NL

PPS35 SERIES
Digitally Compensated Pressure Sensor

TYP MAX UNITS
5.0 5.5 Vv

3 5 mA

I2C or SPI counts
14-bit =

0.1 - °C

= 0.75 %FS

- 0.5 9%FS

5 10 ms

- 105 °C

= 300 RSN

1) Measured at zero pressure. 2) 0-50 °C; includes hysteresis, non-linearity and thermal effects. 3) Best-fit straight line.

I2C & SPlinterface — electrical
PARAMETER
Input low level
Input high level
Output low level
Supply decoupling (V,,—~GND)

I>)C pull-up resistor

Pin connections

1 GND

2 INT (data ready)

3 Vi,

4 SCL

5 SDA

6 TEST — do not connect

phoenixsensors.com -

(480) 462-1810 -

SYMBOL

GND

SS (slave select)
VDD
SCLK
MISO

TEST — do not connect

sales@phoenixsensors.com

TYP MAX UNITS
- 0.2 XV,
- 1.0 XV,
- 0.1 XV,
4.7 - WF
1 - ko
. .
<+—=[] O O [J=—m
LD—-—[ OO ]—-—{‘\I
w—=[] O O [J=—+
\, . Y #

Top View

Fig. 1 — Pin locations, top view.
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Package, media & installation

Package

A 6-pin nylon package in through-hole DIP or SMD form.
A long cylindrical port accepts 0.120 in tubing or an O-
ring seal, and an engineered RTV fill protects against
water ingress.

Media

Air, gas, water and other liquids compatible with the
wetted materials. The back-side die keeps the active
circuit and wire bonds out of the media path.

Calibration

Every PPS35 is calibrated and compensated at the
factory. Coefficients for gain, offset and temperature are
stored in EEPROM, which is locked at the factory.

Application examples

PPS35 SERIES
Digitally Compensated Pressure Sensor

Stability

The silicon MEMS die has an SiO, base and is pressurized
from its passive back side. A stainless steel cap isolates
it from the media. A low-stress die attach and factory
stabilization of every sensor improve stability over time
and temperature.

Wetted parts
SiO,, Pyrex glass, RTV, nylon, and the stainless steel cap.

Pressure ranges

Standard ranges from 50 PSI to 300 PSI gauge. Custom
ranges are available for OEM customers.

Application Examples

Dive Watch

Skydiving

Pressure resolution Total error band

Typical response

Satellite Balloon

Max operating temp
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Digital interface overview

Digital signal processor

A DSP processes the converted bridge signal, applies
temperature correction and computes the temperature
value for the digital output.

EEPROM

Stores the calibration coefficients for gain and offset,
plus the configuration bits for output mode and update
rate. The EEPROM is locked at the factory.

I>C interface

An addressable 2-wire interface, used to start
measurements in Sleep Mode and to read data.

CLOCK SETTING SUPPORTED I2C BIT RATES

4 MHz (factory) 400 kHz or 100 kHz

1 MHz 100 kHz

PPS35 I2C PROTOCOL DIFFERENCES

PPS35 SERIES
Digitally Compensated Pressure Sensor

Operating modes

Two normal modes are available: Update Mode
(continuous conversion at a selectable rate) and Sleep
Mode (low power, measures on request). Both work over
I)C or SPI. The mode and interface are set at the factory;
the default is SPI.

Clock & power-onreset

An internal 4 MHz temperature-compensated oscillator,
with an optional 4:1 post-scaler (1 MHz), sets all timing.
The 4 MHz default gives the fastest response; 1 MHz
improves resolution. Reset releases once V  exceeds
=1.9 V.

SPlinterface

Half duplex, read-only from the PPS35. SPI does not
accept commands, so it cannot be used for calibration
(Command Mode).

CLOCK SETTING MAX SPI CLOCK

4 MHz (factory) 800 kHz

1 MHz 200 kHz

1) A start-stop with no clock pulses between them causes an error on the next transfer. Send an extra start condition to

recover.

2) A restart condition (SDA falling while SCL is high, mid-transfer) has the same effect and needs the same recovery.
3) SDA must not fall between the start condition and the first rising SCL edge. If the first address bit is 0, hold SDA

low from the start condition through that bit.
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I2C & SPI timing

I2C parameters & timing diagram

Table 2.8 FC™ Parameters Figure 2.6 ’C™ Timing Diagram
SYMBOL MIN TYP MAX UNITS
SCL clock frequency fseL 100 400 kHz
Start condition hold time relative to SCL edge G 01 us
Minimum SCL clock low width' tiow 06 us
Minimum SCL clock high width' thicH 06 us
Start condition setup time relative to SCL edge tsusta 0.1 us
Data hold time on SDA relative to SCL edge e 0 us
Data setup time on SDA relative to SCL edge tsupar 01 us
Stop condition setup time on SCL tsusto 01 s
Bus free time between stop condition and start condition tsus 2 ps

1 2 B
Combined low and high widths must equal or exceed minimum SCL period. ’ - A
(See section 3.1 for data transmission details.)

Table 2.8 / Fig. 2.6 — I2C parameters and timing. Combined low and high widths must equal or exceed the minimum SCL period.

SPI parameters & timing diagram

Table 2.9 SPI Parameters

PARAMETER SYMBOL | MIN | TYP | MAX | UNITS
SCLK clock frequency (4MHz clock) fooL 50 800 kHz
SCLK clock frequency (1MHz clock) . 50 200 kHz
SS drop to first clock edge tupss 25 us
Minimum SCLK clock low width fiiow 06 ps'
Minimum SCLK clock high width thicu 0.6 ps'
Clock edge to data transition tcko 0 0.1 us
Rise of SS relative to last clock edge tsuss 0.1 us
Bus free time between rise and fall of SS bas 2 us

! Combined low and high widths must equal or exceed minimum SCLK period.

Figure 2.7 SPI Bus Data Output Timing

tioss  thieu

:
:

SCLK 1
tLow
mso 12 X
| e =
LKD CLKD
ss >

)

(See section 3.1 for data transmission details.)

Table 2.9 / Fig. 2.7 — SPI parameters and bus timing (falling-edge polarity, factory default).
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Functional description

PPS35 SERIES
Digitally Compensated Pressure Sensor

The PPS35 accepts three types of commands (Table 3.1). The sensor starts its A/D conversions 10 ms after power-up —

do notissue any command during this start-up time. With a 4 MHz clock and locked EEPROM, the first corrected data
is written to the interface within 6 ms of power-on.

Table 3.1 Command Types
Type Description °°;'u";::m ication | b ference Sections
" 2 Sections 3.2.2
Data Fetch (DF) Used to fetch data in any mode I°C and SPI
and 3.3.2
Measurement Used to start measurements in 1C and SPI Sections 3.1.2,
Request (MR) Sleep Mode 3.3.1,and 34.1
Calibration Used to calibrate part in Command 2 y
Gomaa Mode I°C Only Section 3.5

Table 3.1 — Command types: Data Fetch (DF), Measurement Request (MR), Calibration commands.

General working mode After power-on

Operation after power-on depends on how the factory
programmed the part. In Sleep Mode it waits for a
command from the master before measuring. In Update
Mode it measures at a fixed, selectable rate.

The status bits in each data packet report valid (new,
unread data) or stale (already read, or a measurement
still in progress).

Figure 3.1 General Working Mode

MR Measurement Request
DF Data Fetch
POLLING
oy ol Command = sta_cRP~,_ "% St CM Poll at an interval at least 20% longer than the update
period (Update Mode) or response time (Sleep Mode). In
Nolege: Gusl 15m2) e I2C mode, the application can instead watch for a rising
Normal Operation Mode = c Mode edge on INT.
| (No measurement cycle.
UPDATE MODE SLEEP MODE Full command set is available.)

Command
Received.
Command =
Yes Start_NOM?

Command =
1°C Read_DF or
SPI Read_DF ?

Fetch Data

|_

Fig. 3.1 — General working mode: Update Mode and Sleep Mode paths.

phoenixsensors.com - (480) 462-1810 - sales@phoenixsensors.com PPS35 - Rev 2 - Oct 2026 - Page 6 of 9



RS

Update Mode & Sleep Mode
Update Mode

PPS35 SERIES
Digitally Compensated Pressure Sensor

Sleep Mode
The core measures, corrects and refreshes the output
register at the selected rate. Except at the fastest rate,
the part powers down between measurements.
Temperature and auto-zero are re-measured
periodically ("special measurements”). The factory

default is Update_Rate 00, a 0.5 ms update period at 4
MHz.

The part stays powered down until the master sends
Read _MR (I2C or SPI) or Write_MR (IC only). Read_MR
measures temperature, auto-zero and bridge. Write_MR
measures the bridge only, reusing the previous

temperature and auto-zero values. Fetch the result with
Read _DF.

- Figure 3.3 Measurement Sequence in Update Mode
Figure 3.2 Power-Up Sequence and Timing for Update Mode with EEPROM Locked

Power down period
With 1MHz CLK depends on selected
exscutionme | ———p [
1.4ms 1.4ms
|4_ 400us _.| |‘_ 400ps _..I ,\/
Measure| DSP Measure | DSP Special | Measure | DSP
Bridge | Calcs |POerDO¥N | Tpridge | Calcs| POWerDOWN | romiaz | Brigge | Cales [POWer Down
Command Temperature | AutoZero (AZ) Bridge DSP
§ Window M M M Calculations Witte new data to Wiite new data o : Wiite new data to
digital output register digital output register (1) digital output register
}‘_ 1.5ms _.i }‘_ 1.4ms _.I 22045
400ps 60ps ’ FCIspl ISPl FCISPI P°CISPI ISPl
'\ Read DF Read_DF Read_DF Read_DF Read_DF
Power applied to device. 1% corrected signal measurement
Command window starts after “:;";'c::g: ::;": written to digital output register :225’1 ’l;ueﬂace
a short power-on-reset window. (12C or SPI)
Vaidreadoccurs  Stalevalues  Validreadoccurs  Stalevalues  Valid read occurs
(1) When special measurements of Temp or AZ are periodically performed, the update period wil be lengthened.

Fig. 3.2 / 3.3 — Update Mode power-up and measurement sequence.

Table 3.2  Update Rate Settings (Normal Integration Mode: 9 Coarse + 5 Fine)

t Cycles between
Update_Rate |  UPdate
Clock Clock. e az) Table 3.4 Sleep Mode Response Times (Normal Integration Mode: 9 Coarse + 5 Fine) 1
L 1 Onee 25 N R R /AMHz Clock Response/4MHz Clock
01 5.0ms 15ms 127
10 250ms 6.5ms 31 Read MR 4.5ms 1.5ms
11 125.0ms 32.0ms 15 Write MR 15ms 0.5ms
B e T e o P el ey " All ime values shown are typical; for worst case values, multiply by 1.1 (nominal frequency +15%).
Table 3.3 Update Rate Settings (Long Integration Mode: 10 Coarse + § Fine) '
‘Number of Measurement Table 3.5 Sleep Mode Response Times (Long Integration Mode: 10 Coarse + 5 Fine) 1
pdate Update Cycles between Special
Update_Rate | gy Clock Mossisomaris M q ponse/1MHz Clock Response/4MHz Clock
002 S 4.6is 255 Read MR 12ms 4.5ms
01 8.5ms 25ms 127 Write MR 55ms 1.5ms
10 30.0ms 7.5ms 31 7 ”
7 130.0ms 330ms T3 All time values shown are typical; for worst case values, multiply by 1.15 (nominal frequency +15%).

" Al tme vakues shown are typicai; for worst case values, muiply by 1.15 (nominal frequency 15%)
#With the fastest update rate setting, there is no power down peniod between measurements.

Tables 3.2 / 3.3 — Update rate settings. Tables 3.4 / 3.5 — Sleep Mode response times. Worst-case values: multiply typical by 1.15

A L : T v m
Figure 3.4 Power-on Sequence in Sleep Mode for FC™ or SPI Read_MR (Typical Timing Values") Figure 3.5 Sequence during Sleep Mode Using an FC™ Write_MR to Wake Up (Typical Timing Values

Measurement time depends on clock
. CLK = 4MHz (approx 460is)
Measurement time depends on clock CLK=1MHz (approx 1.62ms)
CLK = 4MHz (approx 1.26ms)
/\/ CLK=1MHz (approx 4.42ms) /\/ 1
@ [Command Meas Meas Meas DSP Meas /\/ 2
4 Power Down 5 Power Down DSP | Power Meas DSP Special Meas. DSP Power
2 Window Temp AZ Bridge | Calcs Temp ook Di'\lm Bridge Calcs Pow/\e; Down Temp AZ Bridge e Do
Power Power Wrile new data to Power Down Wiite new data to rite new data to
ON Down Read wakes APS60 digital output register Read wakes APS50 digital output register digital output register
f Serial Interface Write wakes APS50 Read wakes APS60
Activity
Serial Interface FPCISPI PCisPl FCISPL 1’CISPI 2
Activity Read_MR Read_DF Read DF | [Read MR ’c Fc Fc Fc ’c
Write_MR Read_DF Read_DF| Read_MR Read_DF Read_DF
U Valid reaal Valid read
Invalid values Valid read occurs e e
Stale values Stale values

Fig. 3.4 / 3.5 — Sleep Mode power-on with Read_MR, and wake-up with I2C Write_MR.

NOTE

Data is invalid from power-on reset until the first measurement is written. An I2C Write_MR sent as the first command

after power-on returns invalid data even though its status reads "valid", because temperature and auto-zero are not yet
initialized.
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Read & write operations

I2C reads

Read_MR sends only the address with READ =1, then a
stop. It wakes the part from Sleep Mode. Read _DF2
returns 2 bytes of bridge data with 2 status bits as the
MSBs. Read_DF3 adds 1 byte of 8-bit temperature.
Read_DF4 returns the full 11-bit temperature; mask off
the last 5 bits.

Figure 3.6 PC™ Measurement Packet Reads

(1) ’C Read_MR — Measurement Reque:
Slave starts a measurement and DSP calculatlon cycle.

EOHEEARERT |

H Start Condition

Device Slave Address
(example: Bit 5)

R — I_ Data Bit
Device Slave Wait for (example: Bit 2)
Address [6:0] Slave ACK

Read/Write Bit
(example: Read=1)
(2) P’C Read_DF2 - Data Fetch 2 Bytes:
Slave returns only bridge data to the master in 2 bytes. Acknowledge (ACK)

H
[Tl e e P el ] e

Device Slave Wart for Bridge Data Mas(er Bridge Data Masler
Address [6:0] Slave ACK 13sg] ACK 70 NACK

EI Stop Condition
I Status Bit

(3) FC Read_DF3 - Data Fetch 3 Bytes:

Slave returns 2 bridge data bytes & temperature high byte (T[10:3]) to master.

|S|6]5|4|3 2 ||ﬂ|R|A.1J|1Z|11|!0 9|s A|7|6|5 4|3|1|! o|A|1o|9|l|1|s|5|4|3|u|sJ
I 1

]
DeviceSlave ~ Waitfor  Bridge Data Master Bridge Data Masler Temperature  Master
Address[6:0]  SlaveACK  [138]  ACK 7:0] ACK  Data[10:3] NACK

(4) I’C Read_DF4 — Data Fetch 4 Bytes:
Slave returns 2 bridge data bytes & 2 temperature bytes (T[10:3]) and (T[2:0]xxxxx) to master.

LTl Ll (Bl e el e

Device Slave Wait for Bridge Data Master Bridge Masler Temperature Mas(er Temperature  Master
Address [6:0] Slave ACK [13:8] ACK Data ACK Data [10:3] ACK Data[2:0]  NACK
[7:0]

Fig. 3.6 — I2C Read MR, Read DF2, Read DF3 and Read DF4 packets.

phoenixsensors.com - (480) 462-1810 -
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SPlreads

SPIRead_MR: pull SS low for at least 8 ps, then release it.

Read_DF: clock out up to 4 bytes — bridge high, bridge
low, T[10:3], then {T[2:0], xxxxx}. Data changes on the
falling edge of SCLK; sample MISO on the rising edge

(factory default). Stop after 2 bytes if temperature is not

needed.

Figure 3.8 SPI Output Packet with Falling Edge SPI_Polarity

scLk | .
R R ) £ £ B €2 3
Sss \ '

Packet = [ {S(1:0),B(13:8)}, {B(7:0)}. {T(10:3)}.{T(2:0),00004] Where
S(1:0) = Status bits of packet (normal, command, busy, diagnostic)
B(13:8) = Upper 6 bits of 14-bit bridge data.
B(7:0) = Lower 8 bits of 14-bit bridge data
T(10:3) = Conected temperature data (if application does not require corrected temperature, terminate read earty)
T(2:0), %000 =. R g bits of corrected data for full 11-bit resolution
HIZ = High 1mpedance

Fig. 3.8 — SPI output packet, falling-edge polarity.
I2C writes

Write_MR (Sleep Mode only) sends the address with
WRITE = 0 and measures the bridge only. Command

Mode writes are 32-bit packets: address byte, command

byte, 16-bit data. Supply zeros if no data is needed.

Figure 3.9 FPC™ Measurement Packet Writes

(1) I’C Write, Command Byte, and 2 Data Bytes.

[lelele[le Lol e[elelo[r[ellelfefefelel o] elelofe[s ]l <

Device Slave Walt for Command Walt for Data Wall for Data Walt for
Address Slave ACK Byte Slave ACK Byte  Slave ACK Byte Slave ACK

2) ’c Write_MR - Measurement Request:
Slave starts a bridge only measurement and DSP calculation cycle.

HEEKHHAEE

NS
Device Slave L Wait for
Address [6:0] Slave ACK
o Command Bit
E! Start Condition EI Stop Condition EI Acknowledge (ACK) (example: Bit 4)
Device Slave Address Read/Write Bit No Acknowledge Data Bit
(example: Bit 5) (example: Write=0) (NACK) (example: Bit 2)

Fig. 3.9 — I2C write packets.
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Mechanical dimensions & ordering

Surface Mount DIP Packa

|
e 45 8
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-039(x S~ Ro.020 o
10.394:0.006
o ©0.1240.002
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I
| <
|
| 3
LN
st |
o]~ 0.008£0.002

Fig. 4 — PPS35 6-pin package, inches [mm]. Port @0.124.

3 8 DDBn

MODEL OUTPUT RANGE TYPE PORT LEADS
Model Output Range (PSI) Type Port Leads
PPS35 1 = 1I2C 50 = 50 PSI G = Gauge 1 = Single port 0 = DIP
2 = SPI 100 - 150 2 = Custom 1 = SMD

300 = 300 PSI

EXAMPLE PART NUMBERS

PPS35-1-50G10 ~» I2C - 0-50 PSI gauge - single port - DIP
PPS35-2-300G11 » SPI - 0-300 PSI gauge - single port - SMD

REQUEST A QUOTE
sales@phoenixsensors.com
(480) 462-1810

Configure your PPS35

Custom ranges, interface settings and update rates for OEM volumes. Talk to an engineer.

Notice: Phoenix Sensors LLC reserves the right to make changes to the product contained in this publication. Phoenix Sensors LLC assumes no
responsibility for the use of any circuits described herein, conveys no license under any patent or other right, and makes no representation that
the circuits are free of patent infringement. While the information in this publication has been checked, no responsibility is assumed for
inaccuracies. Phoenix Sensors LLC does not recommend the use of any of its products in life-support applications where the failure or malfunction
of the product can reasonably be expected to cause failure of a life-support system or to significantly affect its safety or effectiveness.

Products are not authorized for use in such applications.
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