
   
    
   

________________________________________________________________________________________ 
FPS2800B12C4 Datasheet / FPC012_A January 2008- PRELIMINARY ISSUE 
  1 

Target Specification      FPS2800B12C4 
Compliant with RoHS regulations 

 
 

FLUID PROPERTY SENSOR MODULE 
 

 
The FPS2800B12C4 is a novel fluid property sensor that will directly and simultaneously measure the viscosity, 
density, dielectric constant and temperature of fluids.  Relying on patented tuning fork technology, the sensor monitors 
the direct and dynamic relationship between multiple physical properties to determine the quality, condition and 
contaminant loading of fluids such as engine oil, fuel, transmission and brake fluid, hydraulic and gear oils, refrigerants 
and solvents.  The multi-parametric analysis capability improves fluid characterization algorithms. The FPS provides 
in-line monitoring of fluids for a wide range of OEM and aftermarket installations including fluid reservoirs, process 
lines and pressurized high flow conduits (e.g., engine oil gallery) for applications that include on and off highway 
vehicles, HVAC&R, compressors, industrial equipment and turbines.  A universal digital CAN J1939 compliant 
protocol provides easy to connect interface to main Host controller. A simple 4 pin connector allows for cost effective 
mounting options. 
 

• FPS2800B12C4 GENERAL CHARACTERISTICS  
 

Main Features 
�  Fully integrated, stand-alone module combines sensor and processing electronics 
�  Rugged construction for high pressure and high flow environments 
�  Proprietary corrosion and contaminant resistant coating for wetted parts 
�  Accurate, repeatable temperature, viscosity, density and dielectric constant  
�  Factory calibrated with NIST traceable fluids 
�  On-board microprocessor for real-time data analysis with 5, 12 or 24 Volts 

supply 
�  Highly reliable and long term stability 
�  Digital output as per J1939, CAN2.0B standard or CAN 2.0A featuring 

high-resolution parameter readings 
 

Maximum Ratings 
� � � �� � � � 	 
 � � 
 �� � � �� � � � � �� �
Supply Voltage (Peak) Vcc 32 Vdc 

Ambient Operating Temperature Ta -40 / +125 °C 

Storage Temperature Vcc -50 / +150  °C  

Input Current @ 12 VdC (Peak) Iavg 200 mA 

Operating Pressure P 100 bars 

Vibration (Peak)  20 Grms 

Shock (Peak)  1000 g 
Peak conditions: less than 10% of the operating time. 
 

Metrology Character istics 
 (@ VCC=12 VdC, T= 100°C, unless otherwise noted) 

� � �� �� � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � 	 
 � � 
 �� � �� � � 
 � � � � � � � � �� �
Viscosity (dynamic) m 0.0 15.0 50.0 mPa-s 
Viscosity (dynamic) Accuracy   1  % Value 
Density �  0.0000 0.8500 1.500 gm/cc 
Density Accuracy   100  ppm Value 
Dielectric Constant �  0.00 2.00 6.00 - 
Dielectric Constant Accuracy   1  % Value 
Temperature T -40.0 100.0 150.0 °C 
Temperature Accuracy T  0.2  % Value 

� � � � �� �� �
 � � � � � � � � � � � �� � �� � � 	 
 � � 
 �� � �� � � 
 � � � � � � � � �� �
Output Refresh Rate t  60  s 
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Electr ical Character istics 
� �� � � � �� � �� � � � � � � � � � �� � �� � � 	 
 � � 
 �� � �� � � 
 � � � � � � � � �� �
Voltage Supply  VBatt 5 12 24 VdC 
Supply Current  Iavg  80 200 mA 

 
• BLOCK DIAGRAM 

 
• TRANSMISSION SIGNALS 
 
The FSP2800B12C8 is a slave module, compatible with CAN bus standard. Data format can be modified upon 
customer request. 
 

 
 
 
 
 
 

� 
 � � � �  � � 
  � �
Reserved 0x0. 
Viscosity read 0x2A 
Density read 0x34 
Dielectric constant read 0x47 
Temperature read 0x53 
Status read 0x61 
Status write  

Power 
Management 

Tuning Fork sensor 
 

Temperature sensor 
 

CAN 
Transceiver 

 

Microcontroller 
Signal 

Conditioning 

CAN Bus 

CAN-H CAN-L VCC GND 
PIN 1 PIN 2 PIN 3 PIN 4 
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CAN_H &  CAN_L limiting values 
 

� � � � � � � � � � � 
 �  �� �
 � � � � �� � � 
 � � � � � � � � �� �

DC voltage at CAN_L - -36 - +36 V 
DC voltage at CAN_H - -36 - +36 V 
Transient voltage on CAN_H & CAN_L - -200 - +200 V 
 
DC bus transmitter  (Vcc = 4.5 to 55; V; RL = 60 � ) 
 

� � � � � � � � � � � 
 �  �� �
 � � � � �� � � 
 � � � � � � � � �� �

High level input voltage Output recessive 0.7Vcc - Vcc+0.3 V 
Low level input voltage Output dominant -0.3 - 0.3Vcc V 
High level input current - -200 - +30 � A 
Low level input current - -100 - -600 � A 
Recessive bus voltage (CAN_H – CAN_L) No load 2 - 3 V 

-2V<C_H&L<7V -2 - +2 mA Off state output leakage current 
-5V<C_H&L<36V -10 - +10 mA 
Vcc = 4.75 to 5.5 V 3.00 - 4.50 V CAN_H output voltage 
Vcc = 4.50 to 4.75 

V 
2.75 - 4.50 V 

CAN_L output voltage - 0.5 - 2.0 V 
Dominant 1.5 - 3.0 V 

Dominant ;RL=45W 1.5 - - V 
Difference between output voltage at CAN_H 
& CAN_L 

Recessive; no load -500 - +50 mV 
VCAN_H  = -5 V - - -200 mA Short circuit CAN_H current 
VCAN_H  = -36 V - -100 - mA 

Short circuit CAN_L current VCAN_L = 36 V - - 200 mA 
 

DC bus receiver  (CAN_H & CAN_L externally driven; -2V<CAN_H & CAN_L<7V; unless otherwise specified) 
 

� � � � � � � � � � � 
 �  �� �
 � � � � �� � � 
 � � � � � � � � �� �

Differential input voltage (recessive) - -1.0 - +0.5 V 
Differential input voltage (dominant) - 0.9 - 5.0 V 
Differential input hysteresis - - 150 - mV 
CAN_H, CAN_L input resistance - 5 - 25 kW 
Differential input resistance - 2

0 
- 100 kW 

Requirements : >10MW @ 500 VDC 
 

Timing  
 

� � � � � � � � � � � 
 �  �� �
 � � � � �� � � 
 � � � � � � � � �� �

Bit time* Bus load 250 Kbit/s 3.999 4 4.001 � s 
CAN_H, CAN_L slew rate - - 7 - V/ � s 
* Different Bit time available upon request  
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• TRANSMISSION DATA 
 

� �� � 
 � �� 
  � �� � � 
 � � � � � �

Limits (mPa-s) 0.0  100.0 
Limits (DATA) 0x0000  0x03E8 
Resolution (mPa-s)  0.1  
Resolution (DATA)  1  
Update period (mn)  1  

! � � � �� 
 � � �� � � 
 � � � � � �
Limits (gm/cc) 0.000  1.500 
Limits (DATA) 0x0000  0x3A98 
Resolution (gm/cc)  0.0001  
Resolution (DATA)  1  
Update period (mn)  1  

! �� �� � � � �� � � 
 � � � � � � � � �� � � 
 � � � � � �
Limits (-) 0.00  6.00 
Limits (DATA) 0x0000  0x0258 
Resolution (-)  0.01  
Resolution (DATA)  1  
Update period (mn)  1  

� � � � � � � � � � � � � �� � � 
 � � � � � �
Limits (°C) -273.0  +1735 
Limits (DATA) 0x0000  0xFB00 
Resolution (°C)  0.03125  
Resolution (DATA)  1  
Update period (mn)  1  

 
No delay is required between command write and data read. 
Dynamic viscosity : SPN TBD 
Density : SPN TBD 
Dielectric Constant : SPN TBD 
Oil Temperature Sensor : SPN TBD 

• CONNECTING &  MECHANICAL CHARACTERISTICS 
 

Pin Out Assignment (subject to fur ther  confirmation)  
 
 

 
 
 
 
 
 
 
 
 

" #� $� � � � �
 � �
1 VDD – Voltage Supply 
2 GND – Ground 
3 CAN_L 
4 CAN_H 
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Order ing Information: FPP800A001 for  FPS2800B12C4 
 

• RESISTANCE TO PHYSICAL AND CHEMICAL STRESSES 
  

�  FPS2800B12C4 contains circuits to protect its inputs and outputs against Electrostatic discharges (ESD) up to 
±15kV, air discharge 

�  FPS2800B12C4 is protected against EMC interferences 
�  FPS2800B12C4 is protected against reverse polarity 
�  FPS2800B12C4 is cross wire protected 
�  Additional tests under harsh chemical conditions demonstrate good operation in presence of 5% nitric acid, 

soot, fuel, water, oxidized oil, a non-exhaustive list 
�  FPS2800B12C4 is not light sensitive 
 

NOTE: This FPS and its use may be covered by one or more patents, including US Patents 6,957,575; 6,873,916; 
6,494,079; 6,336,353; 7,043,969 and other pending US and worldwide patents. 
 
 
 
 
 
 

• DISCLAIMER 
 
The information in this sheet has been carefully reviewed and is believed to be accurate; however, no responsability is assumed for inaccuracies. Furthermore, this information does not convey to the purchaser of 
semiconductor devices any license under the patent rights to the manufacturer. Humirel reserves the right to make changes without further notice to any product herein. Humirel makes no warranty, representation of 
guarantee regarding the suitability of its product for any particular purpose, nor does Humirel assume any liability arising out of the application or use of any product or circuit and specifically disclaims any and all 
liability, including without limitation consequential or incidental damages. « Typical » parameters can and do vary in different applications. All operating parameters, including « Typical » must be validated for each 
customer applications by customer’s technical experts. Humirel does not convey any license under its patent rights nor the rights of others. Humirel products are not designed, intended, or authorized for use as 
components in systems intended for surgical implant into the body, or other application intended to support or substain life, or for any application in which the failure of the Humirel product could create a situation where 
personal injury or death may occur. Should buyer purchase or use Humirel products for any such unintended or unauthorized application. Buyer shall indemnify and hold Humirel and its officers, employees, 
subsidiaries, affiliates and distributors harmless against all claims, costs, damages and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with 
such unintended or unauthorized use, even if claim alleges that Humirel was negligent regarding the design or manufacture of the part. Humirel is a registered trade mark of Humirel. 

 

! �� � � 
 � � %� � &�
A M14 x 1.5 
B 7.62 �  0.25 
C 66.8 �  2.0 
D 41.8 �  2.0 
E 18.5 �  0.5 
F 30.0 �  0.3 


